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Abstract
Research into co-occurrent internalizing and externalizing problems during childhood is flourishing. In particular, investiga-
tion on the association between anxiety and externalizing problems has yielded mixed findings, focused mainly on the issue of 
which problem might precede the other, and what role anxiety plays with respect to externalizing problems. Relatively little 
attention has been paid to the developmental patterns of these behaviors from early childhood, despite the potential of such 
knowledge to fully delineate etiological models of co-occurrence. This study aimed to examine the longitudinal association 
of anxiety and externalizing problems in a community sample of preschoolers (ELISA Project; N = 2,341; 48.2% girls), by 
identifying empirically derived profiles and then describing their change and stability through the use of Latent Transition 
Analysis. Gender differences were explored. Four different profiles were identified: “typically developing”, “mainly anxious”, 
“modestly externalizing” and “co-occurrent”. Membership in these profile groups showed high stability over a two-year 
period. However, children in the “co-occurrent” profile group were the most likely to show changes, predominantly towards 
“modestly externalizing”. Furthermore, a significant gender difference for transitions towards the “co-occurrent” profile 
group was found, with girls showing less likelihood of being assigned to such profile. These findings show that it is possi-
ble to identify an early persistent course of co-occurrent anxiety and externalizing problems, as well as observe changes in 
co-occurrence towards a simpler externalizing behavioral expression. Further research should explore predictors of group 
membership and changes in membership, that are malleable and therefore open to preventative intervention.
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Anxiety and externalizing problems such as oppositional/
defiant (OD) and attentional deficit/hyperactive (ADH) 
disorder symptoms, are among the most prevalent forms of 
early psychopathology (Egger & Angold, 2006). Problems 
like these have been seen to develop in stable courses from 
early childhood (Briggs-Gowan et al., 2006), as well as to 
co-occur at higher rates than would be expected by chance, 
in both community and clinic-based samples (Angold et al.,  
1999; Russo & Beidel, 1994). The research literature has  
recognized that co-occurring anxiety and externalizing  

problems are a real phenomenon (Bubier & Drabick, 2009) 
– which is not merely due to methodological artifacts 
(Franco et al., 2007); this has important nosological and 
clinical implications. For example, children who experience 
this co-occurrent behavior have been found to have a high-
risk profile in terms of high symptom severity and signifi-
cant rates of functional deterioration (Fraire & Ollendick, 
2013; Franco et al., 2007; Yoo et al., 2009), even in early 
childhood (Martín et al., 2014).

Nevertheless, there is a relative paucity of research on 
the co-occurrence of anxiety and externalizing problems as 
reported in the major prior literature reviews in this field 
(Bubier & Drabick, 2009; Russo & Beidel, 1994). One 
major reason for this is the presence of mixed findings that 
have been difficult to integrate in a whole framework. More 
recent findings on the association of anxiety and external-
izing problems continue to show mixed results regarding the 
co-occurrence of anxiety with OD symptoms (Lavigne et al., 
2014), ADH symptoms (Becker et al., 2012; Sciberras et al., 
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2014), or both OD and ADH (Danforth et al., 2019; Murray 
et al., 2018). Note that these studies frequently included both 
measures of OD and ADH symptoms, in order to control for 
the other’s potential effects. In addition, other variables such 
as subclinical measures of anxiety and externalizing behav-
iors (i.e., reactive aggression) have been considered (Becker 
et al., 2012; Murray et al., 2018), in order to arrive at even 
more precise and narrowly defined details of the associa-
tion between anxiety and externalizing problems. Despite 
progress in this area of work, debate remains about the role 
that anxiety plays with respect to the development of exter-
nalizing problems, and about which problem precedes the 
other, as researchers strive to explain their co-occurrence. 
In light of this, research is calling for more longitudinal 
studies which examines the patterns and test the underlying 
mechanisms involved in the developmental emergence of 
co-occurring anxiety and externalizing problems over time 
(Becker et al., 2012; Murray et al., 2018).

Of particular importance, advancing our understanding of 
the developmental emergence of co-occurring internalizing 
and externalizing problems is a very active research empha-
sis in the field (e.g., Deutz et al., 2020; Oh et al., 2020). From 
this rapidly growing literature, several hypotheses about the 
mechanisms underlying co-occurrence have been derived—
and most of these were tested with regard to the association 
between anxiety and externalizing problems. Some studies 
have suggested that co-occurrence might emerge because of 
common processes underlying internalizing and external-
izing problems (Angold et al., 1999; Cosgrove et al., 2011), 
raising the idea that there is shared risk across both types of 
problems (Aldao et al., 2016; Shi et al., 2020). On this mat-
ter, there is some evidence of common risk factors among 
overlapping anxiety and externalizing problems, within the 
child (e.g., low emotional regulation, information processing 
deficits), and within the child’s socio-environmental context 
(e.g., parental greater use of psychological control, less posi-
tive emotional expressiveness) (Eisenberg et al., 2010; Fraire 
& Ollendick, 2013).

In contrast, a notably distinct view is presented in the 
accumulation hypothesis, which proposes that there are 
causal effects of one of these problem types on the emer-
gence of the other problem type—which becomes co-
occurring with the initial type of problem. Several studies 
have shown that externalizing problems during childhood 
can lead to future internalizing problems (Fanti et al., 2019; 
Gilliom & Shaw, 2004), with findings identifying anxiety 
problems as being particularly important (Wichstrøm et al., 
2017). There is support for this hypothesis among studies 
examining the interrelatedness of anxiety and externalizing 
problems, although some findings have found an enhanc-
ing effect of prior anxiety on later externalizing problems. 
The distinction in the temporal pattern may be due to 
development. Bubier and Drabick (2009) have stated that 

externalizing problems during early childhood may be more 
likely to confer risk for anxiety problems, whereas anxi-
ety in childhood and adolescence may predict emergence of 
adolescent externalizing problems. Clearly, the expressions 
of anxiety and components of externalizing problems can 
change in their association within and across age points over 
the course of child and adolescent development.

The lion’s share of longitudinal research in this field has 
examined the prospective associations between anxiety and 
externalizing problems during childhood and adolescence, yet 
only a small number of these longitudinal studies have specifi-
cally addressed the developmental course of co-occurrent anx-
iety and externalizing problems. Furthermore, there have been 
few attempts to examine such patterns of covariation in early 
childhood (Lavigne et al., 2014; Martín et al., 2014). Thus, 
the developmental progression of co-occurrent anxiety and 
externalizing behaviors across early childhood still remains 
somewhat uncharted territory. One of the challenges for stud-
ying co-occurrence at young ages is that symptoms covaria-
tion may be simply due to low symptom specificity, which is 
a common feature of problem behaviors in early childhood 
(Nottelmann & Jensen, 1995). These early co-occurrent pat-
terns might be progressively redefined into expressions with 
lower levels of co-occurrence as children develop and interact 
with their environment (i.e., the differentiation hypothesis).

In support of the differentiation hypothesis, some studies 
exploring problem development across early childhood have 
shown higher levels of behavioral transitions and discon-
tinuities over time (Finsaas et al., 2018; Jobs et al., 2019) 
in comparison to later developmental periods (Wichstrøm 
et al., 2017). However, there is also some evidence of a last-
ing pattern of problems starting during early childhood for 
some children (Briggs-Gowan et al., 2006; Finsaas et al., 
2018). Wichstrøm et al. (2017) posited the idea that invariant 
factors (e.g., genes, stable parenting environments) might 
represent the main predictors of continuities in behavioral 
problems. Thus, if there were common factors underlying 
the emergence of co-occurring behavioral and emotional 
problems, and if they were stable during development, per-
sistent co-occurrent patterns might be observed even from 
early in development. Accordingly, Willner et al. (2016) 
found that preschoolers showing a co-occurrent profile of 
internalizing and externalizing problems had high probabili-
ties to remain in that profile group across early childhood.

In addition to consideration of the developmental period 
differences in hypothesized patterns of differentiated and 
co-occurring problems, researchers also must contemplate 
child gender. One hypothesis has suggested that girls might 
exhibit less externalizing problems than boys, but girls’ 
existent severe externalizing behaviors could increase the 
risk of co-occurring conditions (e.g., anxiety problems) 
(Euler et al., 2015; Polier et al., 2012). This hypothesis has 
gained support mainly in studies spanning late childhood and 
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adolescence, but the findings have not always been consist-
ent (Marmorstein, 2007; Munkvold et al., 2011). The same 
applies for research during early childhood, with even fewer 
studies that also showed mixed results. Among these early 
childhood studies, some have shown that co-occurring pat-
terns of externalizing and internalizing problems are gender-
invariant in preschoolers (Martín et al., 2014; Wang & Yan, 
2019), but others have reported the presence of more boys in 
subgroups with high externalizing problems (which includes 
the co-occurring pattern with internalizing problems) by the 
end of early childhood (Basten et al., 2013, 2016; Shi et al., 
2020). Thus, as problem expressions change over develop-
ment, gender may have a distinct effect on differentiated or 
co-occurring anxiety and externalizing problems depending 
on the developmental period (Marmorstein, 2007). There-
fore, additional research is needed to clarify any potential 
gender differences in the early development of co-occurring 
patterns of externalizing and anxiety problems (Bubier & 
Drabick, 2009).

There are not many studies that have specifically explored 
the progression of co-occurrent symptoms over childhood, 
but this small literature includes a body of research employ-
ing latent profile and transition models to describe pattens 
of stability and change between and among different behav-
ioral classes or profiles (Basten et al., 2016; McElroy et al., 
2017; Willner et al., 2016). Such models have the advan-
tage of addressing behavioral change from a person-centered 
approach, which in comparison with the more common var-
iable-centered approach may provide a more detailed view 
of how behavioral developmental patterns differ among 
children. The variable-centered approach assumes children 
are homogeneous with respect to how such behaviors are 
related. Therefore, a longitudinal and variable-centered 
study design would account for universal patterns of behav-
ioral change on a given population of children. A person-
centered approach complements variable-centered findings 
by examining differences among subgroups of children in 
terms of how distinct behaviors are associated. Note that 
the behavioral transitions and discontinuities observed dur-
ing early childhood might be due in part to children not all 
sharing the same growth pattern of problem behavior across 
stages of development. The differing patterns in growth can 
be better described and understood if 1) models identify sub-
groups who share a specific pattern of association between 
behaviors, and 2) longitudinally examine children’s prob-
abilities of changing between subgroups over time.

To this end, latent profile and transition models present 
specific advantages for examining the developmental pat-
terns of concurrent anxiety and externalizing problems over 
childhood. First, previous studies have already combined 
measures of anxiety and externalizing to define groups, 
mostly establishing statistical or clinical cut-off points (e.g., 
Becker et al., 2012; Danforth et al., 2019; Yoo et al., 2009). 

However, these investigations rarely use both measures of 
externalizing problems to define the groups. This is prob-
ably due to the intent to focus on the association of anxiety 
with only one externalizing problem, but also because of the 
difficulty in identifying a subgroup with intense problems 
on multiple indicators. Latent profile models account for 
complex multidimensional aspects of individual function-
ing, identifying behavioral patterns using multiple theor-
ical-related variables. Through this approach individuals 
are classified into a set of underlying subgroups by using a 
statistically based method rather than thresholds or cut-off 
points. This is an effective tool for identifying subgroups that 
are internally homogeneous and externally heterogeneous 
(Petersen et al., 2019), even if these subgroups are small. 
Thus, latent profile approach may be particularly useful for 
examining the early development of co-occurrent behaviors, 
due to the challenge of identifying clinical forms at these 
young ages. Second, most of the prior relevant studies have 
employed clinical or high-risk samples instead of large com-
munity samples. Community samples have the advantage of 
being able to include many more participants (i.e., greater 
statistical power) and greater variability in symptoms that 
may reflect early signs of the development of later, more 
severe problems. Latent profile models are well suited for 
large community samples, because the greater variability in 
symptoms and large sample make it feasible to identify pro-
file solution that best fit the data. Third, the latent transition 
modeling approach examines different behavioral patterns of 
changes in profile membership over development. Thus, this 
model approach may provide a detailed view of the heteroge-
neity within the course of these different behavioral patterns. 
In other words, this addresses the diversity of trajectories 
of profile membership, with some subgroups of children 
remaining in the same profile class while others shift to more 
complex (or simpler) presentations of symptoms in different 
classes. This is essential for testing the accumulation and dif-
ferentiation hypotheses regarding symptom co-occurrence.

To our knowledge, there is no previous study that has 
used latent profile and transition models to examine anxi-
ety and externalizing co-occurrence across early childhood. 
Thus, our main goal in the current study was to examine 
the association of anxiety and externalizing problems dur-
ing early childhood using a longitudinal study design and 
applying a person-centered analysis method. Our first aim 
was to identify homogeneous subgroups or profiles based 
on combinations of anxiety and externalizing problems 
(OD and ADH) by employing a latent profile analysis 
(LPA) model. On the basis of previous studies exploring 
the associations between internalizing and externalizing 
problems using LPA (e.g., Basten et al., 2016; Willner 
et al., 2016), we expected to identify at least four profiles 
based on anxiety and externalizing problems, that would 
be quantitatively (in terms of degree of symptoms severity) 
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and qualitatively (in terms of the distinct combination of 
symptoms in each profile group) different. Among these, we 
anticipated that the profile group showing the highest rates 
of co-occurrence also would exhibit the highest symptom 
levels compared to the other profile groups. Our second aim 
was to analyze stability and change in membership profile 
status over the course of two annual follow-up assessments 
following an initial assessment during the preschool years. 
In accordance with prior evidence of changes in problems 
during early childhood (compared to later childhood and 
adolescence, when problem behaviors are much more sta-
ble over time), along with the differential hypothesis, we 
expected that changes in profile membership would tend to 
shift over time toward lower intensity, more differentiated, 
less co-occurring symptom profile membership (Basten 
et al., 2016). However, again based on former studies, we 
also anticipated that some young children would show a 
shift over time into higher co-occurrence along with more 
intense symptoms (Willner et al., 2016), which would be 
consistent with the accumulation hypothesis. The third aim 
of the study was to test the predictive effects of prior profile 
membership on subsequent behavior problems across two 
years. We expected that initial profile membership would 
statistically predict profile membership over the course of 
longitudinal assessments. This expected pattern is based 
on research showing that individual differences in persis-
tent behavioral and emotional problems can be identified 
early in development (e.g., Jobs et al., 2019). Finally, our 
fourth aim was exploratory: to examine gender differences 
on latent profile membership at the initial assessment and 
over time (i.e., profile transitions) across the follow-up 
assessments.

Method

Sample

The present study used data from 2,341 preschool children 
from the general population who participate in the ELISA 
Project (Estudio Longitudinal para una Infancia Salud-
able; Longitudinal Study for a Healthy Childhood). The 
ELISA Project is an ongoing prospective study conducted 
in Galicia (North-western Spain) to analyze developmental 
pathways of child conduct, emotional behavior and psycho-
social adjustment, starting from early childhood. Participat-
ing children (51.8% boys and 48.2% girls) were recruited 
from 72 schools (77.6% public, 17.1% charter, and 5.2% 
private) located in 27 urban, suburban and rural areas within 
Galicia. A large majority (98.2%) were Spanish, with only 
a 1% of participants reporting a different nationality, and 
with no recorded nationality for the remaining 0.8% of chil-
dren. Further information about sample sociodemographic 

characteristics is in Table S1 in Supplemental Material. Data 
were collected from questionnaires completed by one car-
egiver per household (mostly mothers, but otherwise father 
or another primarily caregiver) at each time point: baseline 
(T1 = 2016–2017) as well as two subsequent annual assess-
ment times (T2 = 2017–2018; T3 = 2018–2019). The adult 
rating child behavior was not necessary the same at each 
of the three time points. However, informant stability rates 
were high. The 76.63% of the sample had a stable informant 
during the follow-up period, which represents the 87.94% 
of the total cases with more than one-point of data. Par-
ticipation rates were 95.21% in T1 (N = 2229), 84.49% in 
T2 (N = 1978) and 76.07% in T3 (N = 1781). ANOVA tests 
revealed that participants with longitudinally complete data 
(N = 1605; 49.8% boys and 50.2% girls) did not differ sta-
tistically from dropouts on anxiety and externalizing behav-
iors analyzed at each of the three time points. In addition, 
there was no age difference in dropout. All participants were 
included in the longitudinal analyses for examining develop-
mental patterns of behavior.

Measures

Behavioral problems were assessed via parents’ reports using 
the Children Behavior Checklist 1.5–5 (CBCL; Achenbach 
& Rescorla, 2000). In the third assessment timepoint, the 
subsequent version (for 6–18 yr olds) was used (Achenbach 
& Rescorla, 2001). Three CBCL DSM-Oriented Scales 
were analyzed: anxiety problems (ANX), oppositional defi-
ant problems (OD), and attention deficit/hyperactivity prob-
lems (ADH). Item-responses were reported on a three-point 
Likert scale (0 = not true; 1 = somewhat or sometimes true; 
2 = very true or often true). These scales have proven to be 
psychometrically sound in the assessment of emotional and 
behavioral problems within preschool and school aged chil-
dren (Achenbach & Rescorla, 2000, 2001). As for reliability, 
in our study each subscale at each of the three assessments 
has demonstrated acceptable internal consistency (alpha 
coefficients ranging between 0.70 and 0.80). Evidence for 
validity of the scales has been provided in previous stud-
ies, with an adequate correspondence with CBCL syndrome 
scales (Achenbach et al., 2003) and mental health disorders 
assessed according to DSM diagnostic criteria (Ebesutani 
et al., 2010). Additionally, the intraclass correlation coeffi-
cient (ICC) at the school level for each subscale during each 
assessment points showed values of 0.017 and lower. This 
value indicates very low correlation of child problems within 
schools, well below that standard cutoff point of 0.05 for 
defining the presence of substantial clustering (Heck et al., 
2014). Thus, we did not take nesting within schools into 
account in our analyses.

The Socioeconomic Status (SES) of the family was also 
included among the measures used in the present study 
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(i.e., as a control variable). The family SES variable was 
indexed through variables about parents’ level of educa-
tion and economic level of family (i.e., family income level 
and parents’ perception about financial solvency). Parents’ 
level of education was based on the average of the father’s 
and mother’s educational level reported on a six-point 
scale (1 = without basic studies; 6 = postgraduate stud-
ies). Family economic level was based on parents’ reports 
of family income rated on a four-point scale (1 = serious 
problems to make ends meet; 4 = well off). Family finan-
cial solvency to face daily overheads was rated on a five-
point scale (1 = never worried; 5 = worried basically every 
day). A composite Family SES variable was computed by 
transforming these variables into z-scores and calculating 
the mean of these z-score variables. The same procedure 
to calculate a family SES variable can be found in a previ-
ous study that used data sample from the ELISA Project 
(López-Romero et al., 2019).

Procedure

The ELISA Project procedure complies with all standard 
ethical guidelines, with the data collection for the current 
study having been approved by the Bioethics Committee of 
the Universidade de Santiago de Compostela and the Span-
ish Ministry of Economy and Competitiveness. Regarding 
recruitment, 126 heads of schools were contacted, of which 
72 accepted the conditions and agreed for their institutions 
to take part in the study. Then families of around 5,300 
preschoolers were contacted and invited to participate. 
An active consent form was finally filled out by families 
of 2,467 children (mean rate of 25–50% preschoolers per 
school). During an initial phase of presenting the project to 
families, heads of schools contributed to the handing out, 
collection and returning of the consent forms to the ELISA 
Project staff. During the data collection periods, teachers 
handled the delivery and collection of the ELISA Project 
questionnaires that were filled out by families. Additionally, 
teachers actively participated in the ELISA Project, complet-
ing a yearly brief questionnaire concerning each of the par-
ticipating children from their classrooms (i.e., around 15 to 
25 participants per classroom). This brief questionnaire for 
teachers was also shorter than the questionnaire for parents 
(e.g., teachers did not report the CBCL scales at T1).

The present study included data reported by parents 
who completed information on ADH, OD and ANX DSM-
Oriented Scales of CBCL. These parents could choose to 
fill out the questionnaire in paper form or online. All the 
questionnaires were key-coded in order to guarantee con-
fidentiality. Parents had one month to complete and return 
their questionnaires. Neither teachers nor parents received 
any economic compensation for their participation.

Data Analysis

The study implemented latent variable mixture modelling 
with cross-sectional and longitudinal data. Firstly, Latent 
Profile Analysis (LPA) was applied at each time point to 
identify subgroups of children based on similar patterns, or 
profiles, of behavioral problems. LPA is a person-centered 
method employed to identify homogeneous latent profiles of 
individuals using a set of continuous variables as indicators. 
In this case, ADH, OD and ANX behavior problems scores 
were used as continuous indicators. Secondly, an autoregres-
sive model designed as an extension of latent class/profile 
analysis for longitudinal data, the Latent Transition Analysis 
(LTA), was conducted to describe the stability and change 
of behavioral profiles over the two years following the first 
assessment.

All analyses were conducted using Mplus version 7.4 
(Muthén & Muthén, 1998–2015). Data analysis was per-
formed mainly following the steps suggested by Nylund 
(2007) to conduct LTA, which include the application of 
LPA.

Step 0: Study Descriptive Statistics

Sample descriptive statistics were explored for the observed 
variables.

Step 1: Study Measurement Model Alternatives for Each 
Time Point

Based on LPA, solutions from 2 to 6 profiles were examined 
for each of the three time points separately. Each analysis 
model was estimated using MLR for maximum likelihood 
estimation with robust standard errors. To avoid the conver-
gence on a local solution (i.e., false maximum likelihood), 
we estimated the model using 3000 sets of random starts, 
100 iterations, retaining 100 sets of starting values for final 
stage optimization. Best Log Likelihood (LL) for all mod-
els must be replicated more than twice on the final stage 
optimization for trustworthy solutions. To compare models 
and determine the empirically best solution regarding the 
number of profile groups, fit indices were examined: Akaike 
Information Criterion (AIC), Bayesian Information Criterion 
(BIC), and Sample-Adjusted Bayesian Information Criterion 
(SABIC); as well as the LL value. A lower value in these 
fit indices and a higher value in LL indicates a better-fitting 
model. We also revised the Bootstrapped Likelihood Ratio 
Test (BLRT) and the Lo-Mendel-Rubin Likelihood Radio 
Test (LMR-LRT) to compare a solution with a K number 
of profiles with a solution with K-1 profiles. Entropy was 
also considered, with values closer to 1 being representative 
of better classification (i.e., larger differences between pro-
file groups). Another index to evaluate class separation was 
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revised: the average posterior probabilities (AvePP). The 
AvePP is specific for latent profiles, with values higher than 
0.70 indicating distinct and well-separated profiles.

While all these indices were inspected, some studies have 
claimed that BIC and BLRT values are the best empirical 
indicators for deciding on the number of groups or classes 
(Nylund, 2007). Hence our empirical criteria decision was 
based mainly on these indicators. Complementing the empir-
ical results of the best fitting model, we based our final deci-
sion on interpretability and the theorical support for that 
solution based on previous empirical results. In terms of 
interpretability, each profile had to include at least 5% of 
the total participants, and also to differ in the magnitude 
and behavioral pattern of the symptoms when compared to 
other profiles.

Additionally, we tested whether the final profile solution 
(i.e., means, variances, class probabilities) was reproduced 
consistently across family SES groups (lower SES = 45.7% 
of sample; higher SES = 49.5% of sample; the 4.7% of 
the sample did not report SES and were excluded from 
this part of the analyses) and child age groups (3–4 year 
group = 59.1% of sample; 5–6 year group = 40.9% of sam-
ple). A sequence of multigroup LPA for each grouping vari-
able was performed in order to estimate four different levels 
of measurement invariance across groups (from less to more 
restrictive model: number of classes, within-group means, 
within-group variability, and class probabilities). Follow-
ing Morin et al. (2016), at least two indices of the model 
information criteria need to have the same or a lower value 
for the more restricted model when determining adequacy 
of the model.

Step 2: Examining Measurement Invariance Across Time

Next, in order to see whether profile measurement was invar-
iant across time points (an assumption that must be tested, in 
order to compare children’s trajectories over time), we used 
LRTs (Likelihood Radio Tests) to compare a full measure-
ment non-invariance (or freely estimated) model with; a) a 
full measurement invariance model, which assumed equal 
profile structures in all time points, and b) a partial measure-
ment invariance model, which assumed equal profile struc-
ture for some time points. None of these models included 
autoregressive relations between latent variables.

Step 3: Explore Specification of the LTA without Covariates

We then ran a first-order LTA with two transition points 
(first, T1 to T2; second, T2 to T3), with freely estimating 
coefficients and no covariate. A first-order transition model 
addressed the stability and change allowed for a direct effect 
between T1 and T2, and between T2 and T3. As a result, 
information was represented in probability matrices, where 

diagonal values described stability, or individuals in time T 
who remain in the same profile assigned in T-1, as well as 
off-diagonal values which describe the movement between 
profiles, indicating individuals in time T who came from a 
different profile assigned in T-1. In this step, we also exam-
ined the stationarity assumption across the two transition 
point matrices and the applicability of a second-order transi-
tion effect between T1 and T3.

On the one hand, to test whether the transitions were sta-
tionary (i.e., equal) across time points, the freely estimated 
LTA (no covariates) was compared with its constrained 
analogue using the traditional LRT (Likelihood Ratio Test). 
No significant differences in LRT revealed an equal likeli-
hood of change between profiles in the first transition point 
and the second, implying stationary patterns of transition 
across time. Then, to test the lasting effects between non-
adjacent time points (T1 and T3), we compared first- and 
second-order LTA models using LRT. By using second order 
transitions we accounted for the developmental direct effect 
between T1 and T3, regardless of T2.

Step 4: Include Covariates in the LTA Model

Finally, in order to explore the differences between boys 
and girls among profiles and transitions across time points, 
we included gender as a covariate in a previously specified 
LTA, controlling also for the possible effects of family SES. 
Following Collins and Lanza (2010) instructions, we tested 
differences in profile membership at T1 and differences in 
profile transitions to T2 and T3 by including time-invariant 
covariates, which were allowed to have time-variant effects. 
Logistic regression coefficients (log-odd values) were 
obtained to calculate profile membership and transition 
probabilities matrices. The statistical effect and significance 
of those values addressed the gender differences to be placed 
within and move among behavioral profiles, compared to 
their probability of being in a “reference group”. As a refer-
ence group, we used the profile with lowest values in ADH, 
OD and ANX behaviors.

Results

Step 0: Study Descriptive Statistics and Tests 
of Mean Differences between Genders and Across 
Time

Means, standard deviations, and ranges of the studied vari-
ables at three time points are shown in Table 1. Overall, 
ADH was the most common behavior, followed by OD, and 
finally ANX. Boys were rated significantly higher on ADH 
in all time points and OD in T2 and T3, after applying a 
t-test comparison with girls. No gender differences were 
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apparent for OD in T1 or ANX in any of the recorded time 
points. Moreover, for the entire sample as well as for the 
boy and girl subsamples, there were significant decreases in 
all behavior rates when compared to T-1; the exception was 
ANX, whose rate remained stable between T1 and T2 (see 
Table S2 in Supplemental Material).

Step 1: Study Measurement Model Alternatives 
for Each Time Point

The best LL value was obtained and replicated for all the 
examined LPA models. Table S3 shows model fit informa-
tion for solutions ranging from 2 to 6 profiles at each time 
point (see Supplemental Material). As profiles were added, 
the model fit was enhanced, with a continuous decrease 
in BIC, AIC and SABIC, and an increase in LL. Moreo-
ver, BLRT remained significant for all solutions, pointing 
towards an improvement in the loglikelihood difference 
distribution when further profiles were added to the model. 
Nevertheless, LMR-LRT distinguished a significantly bet-
ter fit of four profiles when compared with three profiles 
(p < 0.001) and a non-significant improvement with the five 
profiles solution in T1 and T2. This result was not replicated 
in T3, where a four-profile solution did not provide a sig-
nificant LMR-LRT when compared with the three profiles 
model (p = 0.068).

To gather more information about the best-fitting model 
at each timepoint we also considered the progression on 
BIC and LL as the number of profiles included in the model 
increased. Table S3 also shows that BIC decreased, and LL 
increased continuously, until they started to level out around 
the five profiles solution, for both T1 and T2. This same 
diminishing pattern for BIC did not appear in T3, where BIC 
and LL steadily decreased and increased, respectively, from 
the four- to six-profiles solutions. Additionally, the AvePP 

for each profile of each model solution (and in each one 
of the three timepoints) reached the cut-off point (0.70) for 
good class separation.

As the statistical fit indices did not indicate that there 
was one comparable solution for all three timepoints, we 
based our decision criteria on the interpretability, concep-
tual appropriateness, and parsimony of the model. At all 
time points, the two and three profiles solutions revealed 
behavioral patterns that differed only in terms of the mag-
nitude of the symptoms. In contrast, more distinct infor-
mation was provided by the models from the four-profiles 
solutions upwards. Specifically, the four-profiles model clas-
sified children into categories of “typically developing” and 
“modest externalizing” behavior, but also into two smaller 
categories of “mainly anxious” and “co-occurrent” behavior. 
The “mainly anxious” emerged in the four-profiles solution 
without splitting any of the previous three-profile groups. 
The more complicated five-profiles and six-profiles models 
also were descriptively rich but were discarded, because they 
added profile subgroups with fewer than 4 percent of the 
sampled children in a subgroup. We ultimately selected the 
four-profile model as the simplest and most interpretable 
solution for all three time points. This solution was further 
supported by former latent class/profile analysis studies; 
although those prior studies considered other variables that 
were not included in the present study (e.g., depression), 
they showed similar profile groups patterns (e.g., Basten 
et al., 2016). Percentages of participants and plotted means 
of the four profile groups are depicted for each time point 
in Fig. 1.

This four-profiles solution showed similar patterns across 
time points, but differences appeared in T3. In terms of 
the percentage of children classified into the distinct pro-
files, “typically developing” and “modestly externalizing” 
showed similar proportions in T1 and T2. In T3, however, 

Table 1  Descriptive statistics 
of variables in all assessment 
points considering the full 
sample, boys, and girls

ADH Attention Deficit/Hyperactive Problems, OD Oppositional Defiant Problems, ANX Anxiety Problems

T1 T2 T3

Mean (SD) Range Mean (SD) Range Mean (SD) Range

ADH
Total 0.72 (0.45) 2.00 0.64 (0.44) 2.00 0.52 (0.42) 2.00
Boys 0.76 (0.47) 2.00 0.68 (0.46) 2.00 0.58 (0.45) 2.00
Girls 0.68 (0.43) 2.00 0.60 (0.42) 2.00 0.46 (0.37) 1.86
OD
Total 0.60 (0.39) 2.00 0.54 (0.39) 2.00 0.45 (0.40) 2.00
Boys 0.61 (0.40) 2.00 0.55 (0.40) 2.00 0.49 (0.43) 2.00
Girls 0.58 (0.38) 2.00 0.52 (0.38) 2.00 0.41 (0.36) 1.60
ANX
Total 0.52 (0.32) 1.70 0.51 (0.34) 1.80 0.38 (0.30) 1.67
Boys 0.50 (0.31) 1.70 0.51 (0.34) 1.80 0.39 (0.31) 1.67
Girls 0.53 (0.33) 1.80 0.52 (0.33) 1.80 0.37 (0.29) 1.56
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a greater proportion of the children fit in the “typically 
developing” profile (58.33%), and fewer in the “modestly 
externalizing” group (25.49%). Additionally, we also 
noticed alterations in the size of the two less frequently 
assigned profiles across assessment points. In T1 and T2, a 
slightly higher percentage of children were classified into 
“co-occurrence” compared with “mainly anxious”, but 
these volumes were inverted in T3, with “co-occurrence” 
becoming the smaller sized profile group. Lastly, t-test com-
parisons (with Bonferroni correction) among profiles for 
each dimensional score (ADH, OD and ANX), at the three 
time points, revealed differences between the profiles in the 
assessed behaviors, with the exception of “co-occurrence” 
and “mainly anxious”, whose ANX mean score did not 

significantly differ in T3 (see Table S4 in Supplemental 
Material).

Additionally, sequences of multigroup LPA were con-
ducted to test the consistency of the four-profile solution 
across family SES groups and child age groups at each of the 
three timepoints. Model fit information for testing measure-
ment invariance across these grouping variables is shown 
in Table S5 and Table S6 (see Supplemental Material). A 
full restricted model, with fixed means, variances, and class 
probabilities across child age groups showed lower BIC 
and SABIC values than the less restrictive models. Thus, 
the four-profile solution was consistent across child age 
groups. In the case of family SES groups, the full restricted 
model failed to better fit to the data when compared with a 

Fig. 1  Attention Deficit/Hyperactivity (ADH), Oppositional Defiant 
(OD), and Anxious (ANX) behavior means for latent profile model at 
the three assessment times. Note: Fig. 1 shows combinations of higher 
versus lower values on ADH, OD and ANX mean scores, which con-
forms the four qualitative different behavioral profiles identified at 
T1 (A), T2 (B), and T3 (C): “typically developing” profile, with the 
lowest mean scores on ADH, OD and ANX; “modestly externaliz-
ing” profile, with a low mean score on ANX but medium on ADH and 

OD; “mainly anxious” profile, with the highest mean score on ANX 
but low scores on ADH and OD; “co-occurrent” profile, with medium 
scores on ANX for T1 and T2 (the highest in T3 along the “mainly 
anxious” profile) and the highest mean scores on ADH and OD at all-
time points. Profile proportions are detailed, with the great majority 
of sampled children showing a “typically developing” or “modestly 
externalizing” profile, and minority showing a “co-occurrent” or 
“mainly anxious” profile
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previous less restrictive model. However, the full restric-
tive model showed lower BIC and SABIC values than the 
full unrestricted model (i.e., a model that assumed that the 
family SES groups are different). Additionally, a model 
that assumed equal means and variances across family SES 
groups showed lower BIC and SABIC values than a less 
restricted model and a full unrestricted model. Thus, the 
four-profile solution was also consistency across the family 
SES groups, in terms of within-group means, and within-
group variability.

Step 2: Examining Measurement Invariance

In agreement with the decreasing values of the observed 
scores in the behavior indicators (see Step 0), and confirm-
ing that there were variations in the profiles across time 
points, a full measurement non-invariance model obtained 
a better fit when compared with a full measurement invari-
ance model (X2 diff (24) = 114.23, p < 0.001). Furthermore, 
to address the model fit discrepancies between the first two 
time points and the final one (see Step 1), the full measure-
ment non-invariance was compared with a partial measure-
ment invariance model that assumed equal profiles for T1 
and T2. As a result, the varying profiles across time points 
were revealed to be better fitted than equal profiles for T1 
and T2 (X2 diff (12) = 44.95, p < 0.001). Table S7 displays 
model fit information used to test the measurement invari-
ance (see Supplemental Material).

Step 3: Explore Specification of the Latent Transition 
Model without Covariates

Next, we compared LTA full measurement non-invariant 
models with different specifications to describe the stability 
and change among behavioral profiles across time points, 

exploring the assumptions of stationary probabilities and 
second-order effects in child transition patterns. Table 2 
shows latent transition probabilities between T1 and T2, 
and between T2 and T3 based on a first-ordered and freely 
estimated LTA. Starting with the direct effect between T1 
and T2, we observed that most of the children remained in 
the behavioral profile in which they were initially classified.  
Considering each profile size in T1, children assigned to 
“typically developing” showed the highest rate of stability, 
with 93.9% of them remaining in this profile in T2. The 
“mainly anxious” profile had a stability of 91.7%, with most 
of its “movers” transitioning to “typically developing” (6%) 
in T2. The stability in “modestly externalizing” was 87.2%, 
with a similar rate of change towards “typically develop-
ing” (7.6%), and “co-occurrent” (5.2%) in T2. The profile 
with the lowest stability (i.e., the most movers) was “co-
occurrent”, with 83.2% of children remaining in this profile, 
and 15.9% transitioning towards “modestly externalizing”. 
Regarding transitions between T2 and T3, we observed simi-
lar probability rates of stability and change from T1 to T2 
reported above, for the profiles “typically developing” and 
“mainly anxious”. Nevertheless, for “modestly externaliz-
ing” children, stability decreased to 76.7%, with higher rates 
of transition towards “typically developing” (17.6%) than 
“co-occurrent” (5.6%). Finally, 69.4% of children assigned 
to “co-occurrent” remained in this profile, with an increase 
(compared to transitions from T1 to T2) of its movers 
towards “modestly externalizing” (29.1%).

Stationarity

We tested the stationary assumption by comparing a freely 
estimated model with one that assumes equal transitions 
probabilities among profiles over time. Non-significant dif-
ferences between these two models (X2 diff (12) = 10.79, 

Table 2  First ordered transition probabilities of change among behavioral profiles considering their sizes across transition points

T2 Typically Developing Modestly Externalizing Mainly Anxious Co-occurrent

N 1016 778 295 252
T1 N
Typically Developing 1002 0.939 0.043 0.015 0.004
Modestly Externalizing 800 0.076 0.872 0.000 0.052
Mainly Anxious 300 0.060 0.000 0.917 0.023
Co-occurrent 239 0.000 0.159 0.010 0.832

T3 Typically Developing Modestly Externalizing Mainly Anxious Co-occurrent
N 1097 724 287 233

T2 N
Typically Developing 1016 0.958 0.017 0.022 0.003
Modestly Externalizing 778 0.176 0.767 0.000 0.056
Mainly Anxious 295 0.083 0.000 0.898 0.020
Co-occurrent 252 0.000 0.291 0.015 0.694
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p = 0.546) revealed that children generally followed a sta-
tionary pattern to move out of behavioral profiles over the 
assessed developmental period.

Second‑Order Effects (i.e., Transitions from T1 to T3)

A comparison between first and second-ordered LTA models 
revealed a significant direct effect between non-adjacent time 
points (X2 diff (9) = 28.63, p = 0.001), implying that profile 
classification in T3 was related to the profile assigned in T1. 
In agreement with the results presented so far, behavioral pro-
files also showed high rates of stability in their lasting effects 
from T1 to T3 (see Table S8 in Supplemental Material). Spe-
cifically, 98% and 92.9% of children that initially belonged to 
“typically developing” and “mainly anxious” profiles respec-
tively, were assigned to the same profile in T3, regardless 
of their position in T2. Moreover, “modestly externalizing” 
also showed a high stability between T1 and T3, with most 
movers shifting to “typically developing” (13.3%). Finally, 
even though “co-occurrent” was the least stable profile, more 
than a half of the children initially classified within this pro-
file remained there (76.4%) from T1 to T3, while the rest 
transited towards “modestly externalizing” (23.1%). Overall, 
children initially classified as “co-occurrent” were 254.66 
times more likely to end up in this profile at T3 than “typi-
cally developing” children; 18.63 times more than “modestly 
externalizing” children; and 44.94 times more than “mainly 
anxious” children.

Step 4: Include Covariates in the LTA Model

We next included both gender and family SES as covari-
ates in the first-order LTA model, with the purpose being 
to examine gender differences in latent profile membership 
and transitions after controlling for the effects of family SES. 
We found that gender was a significant predictor of transi-
tions among latent profiles only towards the “co-occurrent” 
profile. Specifically, the logistic regression equations showed 
that boys were 4.51 times more likely than girls to transi-
tion from T1 to T2 (B = 1.51; p = 0.019) towards the “co-
occurrent” profile, compared to the transitions they made to 
“typically developing” between T1 and T2, when controlling 
for family SES. As well, boys were 3.5 times more likely 
than girls to transition from T2 to T3 (B = 1.25, p = 0.006) 
towards the “co-occurrent” profile, compared to the transi-
tions they made to “typically developing” between T2 and 
T3, when controlling for family SES. There were no other 
significant gender differences (see Table S9 in Supplemental 
Material).

In accordance with these logistic regression results, a gen-
erally similar pattern of stability and change emerged among 
behavioral profiles for boys and girls (see Table S10 in Sup-
plemental Material). As we noted above, gender differences 

in child transition probabilities were found in the direction 
of the “co-occurrent” profile, from T1 to T2 and from T2 to 
T3. At the first transition point, 86.2% of boys versus 78.5% 
of girls remained in this profile, 13.2% of boys versus 18.7% 
of girls moved into it from “modestly externalizing”, and 
0.6% of boys versus 2.8% of girls moved into it from “mainly 
anxiety”. At the second transition point, 74% of boys versus 
52.9% of girls remained in the “co-occurrent” profile, 25% 
of boys versus 44.8% of girls moved into it from “modestly 
externalizing”, and 1% of boys versus 2.3% of girls moved 
into it from “mainly anxiety”.

Discussion

The overall aim of the current study was to examine the 
development of co-occurrent anxiety and externalizing 
problems during early childhood, from a person-centered 
perspective. As a first objective, we sought to identify pro-
files based on combinations of these problems. Specifi-
cally, we explored the extent to which ANX, OD and ADH 
behaviors tend to combine in shaping co-occurring versus 
differentiated behavioral profiles. Our findings suggest that 
anxiety and externalizing problems during early childhood 
are distributed around four quantitatively and qualitatively 
different profiles, which we named as: “typically develop-
ing”, “mainly anxious”, “modestly externalizing”, and “co-
occurrent”. A similar type of a four-profile solution was 
found in former studies which explored the association 
between internalizing and externalizing problems during 
childhood using the same or similar methods to those we 
used (Basten et al., 2016; McElroy et al., 2017; Morales 
et al., 2021; Willner et al., 2016).

Regarding profile sizes, the great majority of children at 
T1 were classified in the “typically developing” and “mod-
estly externalizing” profiles, with some size changes over the 
subsequent two follow-ups. Members of the “typically devel-
oping” profile increased progressively over time, whereas 
those in “modestly externalizing” decreased. These results 
are consistent with the idea that behavioral problems show 
a tendency to diminish across the preschool years (D’Souza 
et al., 2019). Even so, several studies suggest that there 
are more externalizing than internalizing problems during 
early childhood (Fanti & Henrich, 2010). Consistent with 
that notion, more children exhibited a “modestly externaliz-
ing” profile than “mainly anxious” and “co-occurrent” ones, 
across the three assessment points. We also found a slight 
increase in children presenting a “mainly anxious” profile at 
T3 with respect to T1, which might be related to a gradual 
elevation of anxiety self-reporting as children gain cogni-
tive skills to better express their feelings to their parents 
and caregivers (Gilliom & Shaw, 2004). Regarding the “co-
occurrent” profile, the proportion displayed (between 6–10% 
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depending on time point) was comparable to comorbidity 
rates of anxiety and externalizing disorders in preschoolers 
reported by Wichstrøm et al. (2012).

With respect to behavior intensity, the “typically develop-
ing” profile was characterized by the lowest rates on exter-
nalizing and anxiety behaviors. This implies that the other 
profiles showed both problems to a certain degree, as was 
expected due to the low specificity of early developmental 
problems (Finsaas et al., 2018; Jobs et al., 2019). In addition, 
the “co-occurrent” profile group had children who showed a 
pattern of higher levels of problem behaviors, as we hypoth-
esized in light of previous work (e.g., Basten et al., 2013, 
2016; McElroy et al., 2017; Willner et al., 2016). Research 
suggests that co-occurrent behavioral patterns based on exter-
nalizing and anxiety problems represent a high-risk profile 
(Yoo et al., 2009). It should be noted that the “co-occurrent” 
profile identified in the current study showed more external-
izing problems than any other, and more anxiety than the 
“modestly externalizing” and “typically developing” profiles, 
but not more than “mainly anxious”. However, after two 
years of follow-up, the anxiety level in the “co-occurrent” 
profile was equal to that of “mainly anxious”, depicting a 
similar pattern to Willner et al. (2016) in their at-risk sample 
of young children. Taken together these findings comple-
ment research which relates the co-occurrence of anxiety 
and attention deficit/hyperactivity disorders with the highest 
levels of behavioral problems in childhood (Danforth et al., 
2019; Humphreys et al., 2012). Such research was itself 
based on studies suggesting that anxiety could aggravate 
the behavioral inhibitory response in children with ADHD 
(Sørensen et al., 2011), thus contributing to the presence of 
more externalizing problems.

The second aim of the current study was to analyze the 
change and stability of the four behavioral profiles over two 
years. Overall, our findings revealed more stability than 
change in terms of profile membership (like Willner et al., 
2016). Thus, although some children may experience a nor-
mative-diminished pattern of behavior difficulties during 
early development, there is also persistent problems from 
early childhood for a subgroup of children (Briggs-Gowan 
et al., 2006; Jobs et al., 2019). These persistent behavior 
problems continue over time in their presentation and sever-
ity (Finsaas et al., 2018). Accordingly, our results showed 
that the behavioral profiles identified in a community sample 
of preschoolers tended to persist over two years. Thus, we 
suggest that identifying a subgroup of preschoolers with a 
certain behavioral profile, instead of focusing on the expres-
sion of a single problem dimension at a time (i.e., variable-
centered analysis), will reduce the challenge of predicting 
the courses of risk behavioral trajectories which have started 
early in development.

It is worth stressing that each behavioral profile showed 
a particular pattern of change and stability over time. Thus, 

children showing a “typically developing” profile followed 
the most stable behavioral course. Moreover, a substan-
tial amount of transitioning from other profiles ended up 
in the “typically developing” profile by T3. As previously 
mentioned in the Introduction, it was expected that young 
children (in contrast to older children and adolescents, for 
instance) would be more likely to minimize behavioral prob-
lems over time as part of normative development, in line 
with the concept of discontinuity in developmental psycho-
pathology. Conversely, the “co-occurrent” profile was the 
least stable one over the follow-up period. In agreement with 
the differentiation hypothesis, preschoolers who exhibited a 
“co-occurrent” profile in T1 tended to (primarily) experi-
enced a reduction in their anxiety behavior over time, finding 
better adjustment in the “modestly externalizing” profile. 
Nevertheless, most of the children assigned to the “co-
occurrent” profile showed a greater probability of remaining 
stable than of moving to another profile with a less intense 
expression of behavioral problems. Further research should 
examine whether an early stability of a co-occurrent pro-
file responds to the presence of factors and processes that 
are common for anxiety and externalizing behaviors due to 
shared or overlapping common risk factors. The presence 
of those factors and processes might confer on the child a 
special vulnerability to experience these problems together.

We also found some child transitioning from the “mod-
estly externalizing” profile towards the “co-occurrent” one, 
although this was less common compared to the transition 
described above. This might be because there is a small 
subgroup of preschoolers whose behavioral profiles become 
worse over the course of early childhood. Since these tran-
sitions were more marked from T2 to T3, we hypothesize 
that future follow-ups of this sample (as they develop across 
middle childhood and into early adolescence) would show 
a strengthening of this phenomenon, providing a basis for 
testing the accumulation hypothesis. This is in line with the 
idea that externalizing problems might be related to fur-
ther internalizing problems during developmental moments 
of more complex and intimate interactions with peers, and 
because of a greater cognitive capacity and ability of the 
child to self-evaluate (Oland & Shaw, 2005). Consequently, 
direct and indirect effects between these problems might bet-
ter explain co-occurrence during transitional periods, such as 
the transition to elementary school or to adolescence. It also 
is important, when testing the accumulation hypothesis in 
an early stage of development, to examine the relationships 
among different forms of these problem behaviors. Certain 
subtypes of anxious behavior become more prevalent after 
early childhood (e.g., social anxiety) (Steinsbekk et al., 
2021); considering them might reveal distinctions among 
profiles. This could help clarify the mixed results regarding 
the role of anxiety (risk vs. protective effect) on external-
izing problems (Drabick et al., 2010) that remains an open 
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question in the field (Danforth et al., 2019; Murray et al., 
2018).

Regarding the third aim of testing the lasting effects of 
early membership profile status on future behavior, our study 
revealed that progress through profiles showed consistent 
patterns of stability and change throughout assessments 
over time (i.e., the assumption of stationarity). Moreover, 
the initial assignment to a certain profile group had lasting 
effects on the profile exhibited two year later. These results 
call for further explorations of early factors linked with 
these behavioral profiles based on anxiety and externaliz-
ing problems at the preschool age, since their detection at 
even earlier ages would allow for the development of tailored 
intervention tools at younger ages before stable profiles of 
behavioral and emotional problems have solidified. Fur-
thermore, our conclusion that changes from differentiated 
to co-occurring problems should be unusual during early 
childhood also raises the question: during early childhood, 
does the emergence of co-occurrence reflect causes from 
common factors or the accumulation of the problems across 
dimensions (Willner et al., 2016)? Longitudinal studies with 
longer follow-up periods could explore the possibility that 
the explanatory mechanisms of co-occurrence vary through-
out a child’s development. Thus, the high comorbidity rates 
observed later, in middle childhood for instance, might be a 
result of the increasing levels of reported anxiety during this 
period (Marmorstein, 2007; Russo & Beidel, 1994), but also 
perhaps due to the accumulation of the processes with which 
the co-occurrence with externalizing problems originated.

Regarding our fourth and final aim, we explored gen-
der differences both in terms of belonging to a behavioral 
profile at pre-school, and as changing towards a certain 
profile over the course of follow-ups. Findings suggest 
similarities for boys and girls in membership of the “mod-
estly externalizing” and the “mainly anxious” profiles; 
more boys than girls, though, were likely to transit towards 
the “co-occurrent” profile at follow-up points. Taking into 
account that the “co-occurrent” profile was characterized 
as displaying the highest rates of externalizing behavior, 
our results are consistent with research that indicates sig-
nificantly more externalizing problems (Costello et al., 
2005) and significantly more relation between external-
izing and internalizing problems in boys than girls (Basten 
et al., 2013, 2016; Danzig et al., 2013; Marmorstein, 2007). 
This preponderance of boys in the group with more intense 
behavioral problems during early childhood might change 
over development (Rutter et al., 2003), thus our findings 
support the importance of considering gender when exam-
ining the temporal interplay of anxiety and externalizing 
symptoms over time.

However, our results must be viewed in light of certain 
limitations. First, data analyses were based on behavio-
ral problems reported by only one caregiver, which were 

mainly mothers. Moreover, the caregiver who reported the 
child behaviors was not necessarily the same person across 
assessments, although informant stability rates were high. In 
order to control for the effect of multiple informants in our 
study, preliminary LTA were conducted using only moth-
ers’ behavioral ratings (i.e., using the 80.94% of the sample), 
and the results were very similar to those reported. Further 
research should integrate ratings of multiple informants (e.g., 
fathers and teachers) as a means of enhancing measurement 
methods, and for estimating informant and home vs. school 
context effects (Alexander et al., 2017; Herman et al., 2018). 
Second, we selected a profile solution that was congruent 
with prior studies on co-occurrent profiles based on inter-
nalizing and externalizing problems during early childhood 
development (e.g., Basten et al., 2016; Willner et al., 2016). 
Subsequent work might well contemplate the inclusion of 
specific predictor variables in order to better describe these 
profiles, such as child levels of self-regulation (Ip et al., 2019) 
and social problems (Shi et al., 2020), as well as parental con-
trol and affect (Wiggins et al., 2015; Zubizarreta et al., 2019). 
This would be a way of examining the shared risk processes 
of anxiety and externalizing problems on the development of 
their co-occurrence, an issue which remains as an open ques-
tion. Third, we did not account for different sub-dimensions 
of anxiety, oppositional defiant or attentional deficit/hyper-
active problems, which would lead to an even better under-
standing of the specific relationships between the problems 
in question. As well, these problems subdimensions can be 
included into latent profile and transition analyses in order 
to increase the number of observed variables in the model. 
Adding theory-related variables with potential for delineating 
profiles into these analyses might enhance model estimation 
(Wurpts & Geiser, 2014). In this study, although the measure-
ment model was based only on three observed variables, the 
fact that these variables were continuous and performed in 
the context of a large sample size probably may compensate 
the estimation bias related with the use of few indicators. 
Fourth, results revealed a structure of behavioral profile sta-
bility and change that might be common for the broad age 
range (3–6 years) in the current study. As already noted, pre-
vious studies applying latent profile models on externalizing 
and internalizing problems during early childhood obtained 
a similar configuration of the profiles. Moreover, the four-
profile solution shown in the present study has been statisti-
cally replicated across child age groups along assessment 
points. Additional support for the structural and dispersion 
similarity of these profiles was obtained after controlling for 
family SES. Notwithstanding, conducting LTA by age-groups 
might reveal more detailed observations of the transitioning 
among profiles across time points. Thus, conducting LTA 
for each year of age is needed to more rigorously test and 
further validate these findings. Lastly, this study accounted 
for the possible deviations of behaviors from a normative 
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group in our sample, assuming problems in a continuum 
from less to greater intensity. Therefore, profile labels were 
set accordingly with the results of a comparative test, rather 
than the absolute levels of behaviors. Thus, for example, the 
anxiety levels in the co-occurrent profiles were not high in 
absolute terms, but still indicated a distinctive characteristic 
of this profile across assessment points. Since our sample 
is community-based, research should also examine clinical 
samples (e.g., referred, treated) in order to test the generaliz-
ability of these findings.

To the best of our knowledge, this is the first study to 
examine the early development of behavioral patterns of co-
occurrent anxiety and externalizing problems by employing 
LTA. The study results show that behavioral profiles at pre-
school ages predict child behavioral profiles two years later. 
In other words, children who maintain a stable pattern of 
difficulties were identified during the preschool years. This 
provides evidence that prevention and intervention efforts 
should be directed towards preschoolers (something the field 
already knew), but our findings also provide support for the 
need to focus on overall child behavioral patterns rather than 
on single problem behavior dimensions—such profile groups 
are much more informative about a child´s particular charac-
teristics. Specifically, our results suggest that an early stable 
co-occurrent profile of anxiety and externalizing problems 
can be identified during preschool and that this behavioral 
pattern might be associated with a high-risk profile. This 
merits particular attention, given that early preventive inter-
ventions for this configuration of co-occurring problems 
are scarce in the research literature. Furthermore, there is 
a need to identify even earlier developmental predictors of 
co-occurrent anxiety and externalizing problems in early 
childhood. Further research would complement and extend 
our findings, by identifying individual and family predictors 
of profile membership and transitioning during early child-
hood. Additionally, studies that extend their assessment to 
late childhood or adolescence should consider measuring 
the various forms of anxiety and externalizing behavior, as 
both the specification of and associations between these spe-
cific types of behavioral problems become more complex 
as development progresses. Doing so will more accurately 
and completely account for the broad range of children’s 
vulnerability and likely responsiveness to developmentally 
appropriate prevention and intervention approaches.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10802- 021- 00865-2.

Acknowledgements The ELISA Project is made possible thanks to 
the voluntary collaboration of the participating Galician families and 
teachers, as well as the direct and indirect work of all the people who, 
through the last years, have been part of the project’s team.

Funding Open Access funding provided thanks to the CRUE-CSIC 
agreement with Springer Nature. The ELISA Project is funded by 
grants from: 1) the FEDER/ Spanish Ministry of Science, Innovation 
and Universities-National Research Agency (References: PSI2015-
65766-R, PID2019-107897RB-I00) and 2) the Galician Ministry of 
Culture, Education and University Planning/Xunta de Galicia (Grants 
for the Consolidation and Structuring of Competitive Research Units 
and other Promotion Actions in Universities; GCR, 2018). In addition, 
this study was supported by a grant provided by the University Teacher 
Training Program/Spanish Ministry of Education, Culture and Sport 
(Reference: FPU17/01799-EST18/00820).

Availability of Data and Statistical Coding The datasets analyzed and 
the code used during the current study are available from the corre-
sponding author on request.

Compliance with Ethical Standard 

Conflict of Interest The authors declare that there are no conflicts of 
interest.

Ethical Approval The research protocol was approved by theBioeth-
ics Committee (Institutional Review Board [IRB]) of the University 
ofSantiago de Compostela and the Spanish Ministry of Economy and 
Competitiveness.

Informed Consent Parents of children participating in the studypro-
vided written informed consent.

Open Access  This article is licensed under a Creative Commons At-
tribution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

Achenbach, T. M., Dumenci, L., & Rescorla, L. A. (2003). DSM-oriented 
and empirically based approaches to constructing scales from the 
same item pools. Journal of Clinical Child and Adolescent Psychol-
ogy, 32, 328–340.

Achenbach, T. M., & Rescorla, L. A. (2000). Manual for the ASEBA 
preschool forms and profiles. University of Vermont, Research 
Center for Children, Youth, & Families.

Achenbach, T. M., & Rescorla, L. A. (2001). Manual for the ASEBA 
school-age forms and profiles. University of Vermont, Research 
Center for Children, Youth, & Families.

Aldao, A., Gee, D. G., De Los Reyes, A., & Seager, I. (2016). Emotion 
regulation as a transdiagnostic factor in the development of inter-
nalizing and externalizing psychopathology: Current and future 
directions. Development and Psychopathology, 28, 927–946.

Alexander, L. A., McKnight, P. E., Disabato, D. J., & Kashdan, T. B. 
(2017). When and how to use multiple informants to improve 
clinical assessments. Journal of Psychopathology and Behavioral 
Assessment, 39, 669–679.

517Research on Child and Adolescent Psychopathology (2022) 50:505–519

https://doi.org/10.1007/s10802-021-00865-2
http://creativecommons.org/licenses/by/4.0/


1 3

Angold, A., Costello, E. J., & Erkanli, A. (1999). Comorbidity. The 
Journal of Child Psychology and Psychiatry and Allied Disci-
plines, 40, 57–87.

Basten, M. M., Althoff, R. R., Tiemeier, H., Jaddoe, V. W., Hofman, 
A., Hudziak, J. J., & van der Ende, J. (2013). The dysregulation 
profile in young children: Empirically defined classes in the Gen-
eration R study. Journal of the American Academy of Child & 
Adolescent Psychiatry, 52, 841–850.

Basten, M., Tiemeier, H., Althoff, R. R., van de Schoot, R., Jaddoe, V. 
W., Hofman, A., & van der Ende, J. (2016). The stability of prob-
lem behavior across the preschool years: An empirical approach 
in the general population. Journal of Abnormal Child Psychology, 
44, 393–404.

Becker, S. P., Luebbe, A. M., Stoppelbein, L., Greening, L., & Fite, 
P. J. (2012). Aggression among children with ADHD, anxiety, or 
co-occurring symptoms: Competing exacerbation and attenuation 
hypotheses. Journal of Abnormal Child Psychology, 40, 527–542.

Briggs-Gowan, M. J., Carter, A. S., Bosson-Heenan, J., Guyer, A. E., 
& Horwitz, S. M. (2006). Are infant-toddler social-emotional 
and behavioral problems transient? Journal of the American 
Academy of Child & Adolescent Psychiatry, 45, 849–858.

Bubier, J. L., & Drabick, D. A. (2009). Co-occurring anxiety and 
disruptive behavior disorders: The roles of anxious symptoms, 
reactive aggression, and shared risk processes. Clinical Psychol-
ogy Review, 29, 658–669.

Collins, L. M., & Lanza, S. T. (2010). Latent class and latent transi-
tion analysis: With applications in the social, behavioral, and 
health sciences. John Wiley & Sons.

Cosgrove, V. E., Rhee, S. H., Gelhorn, H. L., Boeldt, D., Corley, 
R. C., Ehringer, M. A., & Hewitt, J. K. (2011). Structure and 
etiology of co-occurring internalizing and externalizing disor-
ders in adolescents. Journal of Abnormal Child Psychology, 
39, 109–123.

Costello, E. J., Egger, H. L., & Angold, A. (2005). The developmental 
epidemiology of anxiety disorders: Phenomenology, prevalence, and 
comorbidity. Child and Adolescent Psychiatric Clinics, 14, 631–648.

D’Souza, S., Underwood, L., Peterson, E. R., Morton, S. M., & Waldie, 
K. E. (2019). Persistence and change in behavioural problems 
during early childhood. BMC Pediatrics, 19, 259.

Danforth, J. S., Doerfler, L. A., & Connor, D. F. (2019). Does anxiety 
modify the risk for, or severity of, conduct problems among chil-
dren with co-occurring ADHD: Categorical and dimensional and 
analyses. Journal of Attention Disorders, 23, 797–808.

Danzig, A. P., Bufferd, S. J., Dougherty, L. R., Carlson, G. A., Olino, T. 
M., & Klein, D. N. (2013). Longitudinal associations between pre-
school psychopathology and school-age peer functioning. Child 
Psychiatry & Human Development, 44, 621–632.

Deutz, M. H., Geeraerts, S. B., Belsky, J., Deković, M., van Baar, A. 
L., Prinzie, P., & Patalay, P. (2020). General psychopathology 
and dysregulation profile in a longitudinal community sample: 
Stability, antecedents and outcomes. Child Psychiatry & Human 
Development, 51, 114–126.

Drabick, D. A. G., Ollendick, T. H., & Bubier, J. L. (2010). Co-occurrence of 
ODD and anxiety: Shared risk processes and evidence for a dual-pathway 
model. Clinical Psychology: Science and Practice, 17, 307–318.

Ebesutani, C., Bernstein, A., Nakamura, B. J., Chorpita, B. F., Higa-
McMillan, C. K., & Weisz, J. R. (2010). Concurrent validity of the 
Child Behavior Checklist DSM-oriented scales: Correspondence 
with DSM diagnoses and comparison to syndrome scales. Journal 
of Psychopathology and Behavioral Assessment, 32, 373–384.

Egger, H. L., & Angold, A. (2006). Common emotional and behavioral 
disorders in preschool children: Presentation, nosology, and epide-
miology. Journal of Child Psychology and Psychiatry, 47, 313–337.

Eisenberg, N., Spinrad, T. L., & Eggum, N. D. (2010). Emotion-related 
self-regulation and its relation to children’s maladjustment. 
Annual Review of Clinical Psychology, 6, 495–525.

Euler, F., Jenkel, N., Stadler, C., Schmeck, K., Fegert, J. M., Kölch, M., 
& Schmid, M. (2015). Variants of girls and boys with conduct dis-
order: Anxiety symptoms and callous-unemotional traits. Journal 
of Abnormal Child Psychology, 43, 773–785.

Fanti, K. A., Hellfeldt, K., Colins, O. F., Meehan, A., Andershed, A. 
K., & Andershed, H. (2019). Worried, sad, and breaking rules? 
Understanding the developmental interrelations among symptoms 
of anxiety, depression, and conduct problems during early child-
hood. Journal of Criminal Justice, 62, 23–28.

Fanti, K. A., & Henrich, C. C. (2010). Trajectories of pure and co-
occurring internalizing and externalizing problems from age 2 to 
age 12: Findings from the National Institute of Child Health and 
Human Development Study of Early Child Care. Developmental 
Psychology, 46, 1159–1175.

Finsaas, M. C., Bufferd, S. J., Dougherty, L. R., Carlson, G. A., & 
Klein, D. N. (2018). Preschool psychiatric disorders: Homotypic 
and heterotypic continuity through middle childhood and early 
adolescence. Psychological Medicine, 48, 2159–2168.

Fraire, M. G., & Ollendick, T. H. (2013). Anxiety and oppositional 
defiant disorder: A transdiagnostic conceptualization. Clinical 
Psychology Review, 33, 229–240.

Franco, X., Saavedra, L. M., & Silverman, W. K. (2007). External vali-
dation of comorbid patterns of anxiety disorders in children and 
adolescents. Journal of Anxiety Disorders, 21, 717–729.

Gilliom, M., & Shaw, D. S. (2004). Codevelopment of externalizing 
and internalizing problems in early childhood. Development and 
Psychopathology, 16, 313–333.

Heck, R. H., Thomas, S. L., & Tabata, L. N. (2014). Multilevel and 
longitudinal modeling with IBM SPSS. Routledge.

Herman, K. C., Cohen, D., Reinke, W. M., Ostrander, R., Burrell, L., 
McFarlane, E., & Duggan, A. K. (2018). Using latent profile and 
transition analyses to understand patterns of informant ratings of child 
depressive symptoms. Journal of School Psychology, 69, 84–99.

Humphreys, K. L., Aguirre, V. P., & Lee, S. S. (2012). Association 
of anxiety and ODD/CD in children with and without ADHD. 
Journal of Clinical Child & Adolescent Psychology, 41, 370–377.

Ip, K. I., Jester, J. M., Sameroff, A., & Olson, S. L. (2019). Linking 
Research Domain Criteria (RDoC) constructs to developmental 
psychopathology: The role of self-regulation and emotion knowl-
edge in the development of internalizing and externalizing growth 
trajectories from ages 3 to 10. Development and Psychopathology, 
31, 1557–1574.

Jobs, I., Müller, J. M., Skorozhenina, O., & Romer, G. (2019). Homo-
and heterotypic trajectories in a preschool to primary-school clini-
cal sample: A prospective study related to maternal psychopathol-
ogy. Frontiers in Psychiatry, 10, 153.

Lavigne, J. V., Gouze, K. R., Bryant, F. B., & Hopkins, J. (2014). 
Dimensions of oppositional defiant disorder in young children: 
Heterotypic continuity with anxiety and depression. Journal of 
Abnormal Child Psychology, 42, 937–951.

López-Romero, L., Romero, E., Colins, O. F., Andershed, H., Hare, 
R. D., & Salekin, R. T. (2019). Proposed Specifiers for Conduct 
Disorder (PSCD): Preliminary validation of the parent version 
in a Spanish sample of preschoolers. Psychological Assessment, 
31, 1357–1367.

Marmorstein, N. R. (2007). Relationships between anxiety and exter-
nalizing disorders in youth: The influences of age and gender. 
Journal of Anxiety Disorders, 21, 420–432.

Martín, V., Granero, R., & Ezpeleta, L. (2014). Comorbidity of oppo-
sitional defiant disorder and anxiety disorders in preschoolers. 
Psicothema, 26, 27–32.

McElroy, E., Shevlin, M., & Murphy, J. (2017). Internalizing and exter-
nalizing disorders in childhood and adolescence: A latent transition 
analysis using ALSPAC data. Comprehensive Psychiatry, 75, 75–84.

Morales, A., Melero, S., Tomczyk, S., Espada, J. P., & Orgilés, M. 
(2021). Subtyping of strengths and difficulties in a Spanish 

518 Research on Child and Adolescent Psychopathology (2022) 50:505–519



1 3

children sample: A latent class analysis. Journal of Affective Dis-
orders, 280, 272–278.

Morin, A. J., Meyer, J. P., Creusier, J., & Biétry, F. (2016). Multiple-
group analysis of similarity in latent profile solutions. Organiza-
tional Research Methods, 19, 231–254.

Munkvold, L. H., Lundervold, A. J., & Manger, T. (2011). Oppositional 
defiant disorder—Gender differences in co-occurring symptoms 
of mental health problems in a general population of children. 
Journal of Abnormal Child Psychology, 39, 577–587.

Murray, A. L., Booth, T., Obsuth, I., Zirk-Sadowski, J., Eisner, M., 
& Ribeaud, D. (2018). Testing the exacerbation and attenuation 
hypotheses of the role of anxiety in the relation between ADHD 
and reactive/proactive aggression: A 10-year longitudinal study. 
Psychiatry Research, 269, 585–592.

Muthén, L. K. & Muthén, B. O. (1998–2015). Mplus User’s Guide. 
Seventh Edition. Muthén & Muthén.

Nottelmann, E. D., & Jensen, P. S. (1995). Comorbidity of disorders 
in children and adolescents: Developmental perspectives. In T. 
H. Ollendick, & R. J. Prinz (Eds.), Advances in Clinical Child 
Psychology (pp. 109–155). Springer.

Nylund, K. L. (2007). Latent transition analysis: Modeling extensions 
and an application to peer victimization (Doctoral dissertation, 
University of California, Los Angeles).

Oh, Y., Greenberg, M.T., Willoughby, M.T. & The Family Life Pro-
ject Key Investigators. (2020). Examining longitudinal associa-
tions between externalizing and internalizing behavior problems 
at within- and between-child levels. Journal of Abnormal Child 
Psychology, 48, 467–480.

Oland, A. A., & Shaw, D. S. (2005). Pure versus co-occurring external-
izing and internalizing symptoms in children: The potential role 
of socio-developmental milestones. Clinical Child and Family 
Psychology Review, 8, 247–270.

Petersen, K. J., Qualter, P., & Humphrey, N. (2019). The application 
of latent class analysis for investigating population child mental 
health: A systematic review. Frontiers in Psychology, 10, 1214.

Polier, G. G., Vloet, T. D., Herpertz-Dahlmann, B., Laurens, K. R., & 
Hodgins, S. (2012). Comorbidity of conduct disorder symptoms 
and internalising problems in children: Investigating a community 
and a clinical sample. European Child & Adolescent Psychiatry, 
21, 31–38.

Russo, M. F., & Beidel, D. C. (1994). Comorbidity of childhood anxi-
ety and externalizing disorders: Prevalence, associated charac-
teristics, and validation issues. Clinical Psychology Review, 14, 
199–221.

Rutter, M., Caspi, A., & Moffitt, T. E. (2003). Using sex differences in 
psychopathology to study causal mechanisms: Unifying issues and 
research strategies. Journal of Child Psychology and Psychiatry, 
44, 1092–1115.

Sciberras, E., Lycett, K., Efron, D., Mensah, F., Gerner, B., & Hiscock, 
H. (2014). Anxiety in children with attention-deficit/hyperactivity 
disorder. Pediatrics, 133, 801–808.

Shi, Q., Ettekal, I., Deutz, M. H., & Woltering, S. (2020). Trajectories 
of pure and co-occurring internalizing and externalizing prob-
lems from early childhood to adolescence: Associations with early 
childhood individual and contextual antecedents. Developmental 
Psychology, 56, 1906–1918.

Sørensen, L., Plessen, K. J., Nicholas, J., & Lundervold, A. J. (2011). 
Is behavioral regulation in children with ADHD aggravated by 
comorbid anxiety disorder? Journal of Attention Disorders, 15, 
56–66.

Steinsbekk, S., Ranum, B., & Wichstrøm, L. (2021). Prevalence and 
course of anxiety disorders and symptoms from preschool to ado-
lescence: a 6‐wave community study. Journal of Child Psychology 
and Psychiatry. Advance online publication.

Wang, Y., & Yan, N. (2019). Trajectories of internalizing and external-
izing problems in preschoolers of depressed mothers: Examining 
gender differences. Journal of Affective Disorders, 257, 551–561.

Wichstrøm, L., Belsky, J., & Steinsbekk, S. (2017). Homotypic and 
heterotypic continuity of symptoms of psychiatric disorders from 
age 4 to 10 years: A dynamic panel model. Journal of Child Psy-
chology and Psychiatry, 58, 1239–1247.

Wichstrøm, L., Berg-Nielsen, T. S., Angold, A., Egger, H. L., Solheim, 
E., & Sveen, T. H. (2012). Prevalence of psychiatric disorders in 
preschoolers. Journal of Child Psychology and Psychiatry, 53, 
695–705.

Wiggins, J. L., Mitchell, C., Hyde, L. W., & Monk, C. S. (2015). Iden-
tifying early pathways of risk and resilience: The codevelopment 
of internalizing and externalizing symptoms and the role of harsh 
parenting. Development and Psychopathology, 27, 1295–1312.

Willner, C. J., Gatzke-Kopp, L. M., & Bray, B. C. (2016). The dynam-
ics of internalizing and externalizing comorbidity across the early 
school years. Development and Psychopathology, 28, 1033–1052.

Wurpts, I. C., & Geiser, C. (2014). Is adding more indicators to a latent 
class analysis beneficial or detrimental? Results of a Monte-Carlo 
study. Frontiers in Psychology, 5, 920.

Yoo, J. P., Brown, P. J., & Luthar, S. S. (2009). Children with co-
occurring anxiety and externalizing disorders: Family risks and 
implications for competence. American Journal of Orthopsychia-
try, 79, 532–540.

Zubizarreta, A., Calvete, E., & Hankin, B. L. (2019). Punitive parenting 
style and psychological problems in childhood: The moderating 
role of warmth and temperament. Journal of Child and Family 
Studies, 28, 233–244.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

519Research on Child and Adolescent Psychopathology (2022) 50:505–519


	The Development of Co-Occurrent Anxiety and Externalizing Problems from Early Childhood: a Latent Transition Analysis Approach
	Abstract
	Method
	Sample
	Measures
	Procedure
	Data Analysis
	Step 0: Study Descriptive Statistics
	Step 1: Study Measurement Model Alternatives for Each Time Point
	Step 2: Examining Measurement Invariance Across Time
	Step 3: Explore Specification of the LTA without Covariates
	Step 4: Include Covariates in the LTA Model


	Results
	Step 0: Study Descriptive Statistics and Tests of Mean Differences between Genders and Across Time
	Step 1: Study Measurement Model Alternatives for Each Time Point
	Step 2: Examining Measurement Invariance
	Step 3: Explore Specification of the Latent Transition Model without Covariates
	Stationarity
	Second-Order Effects (i.e., Transitions from T1 to T3)

	Step 4: Include Covariates in the LTA Model

	Discussion
	Acknowledgements 
	References


