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Abstract

Purpose: Rising rates of cardiometabolic risk and mental health problems are serious public 

health concerns for US adolescents, particularly those of Latinx origin. This research examines 

how Latinx youth’s internalizing symptoms during early adolescence are related to sleep 

problems, overweight/obesity, sedentary behavior, physical activity, healthy diet, and hypertension 

or diabetes risk during middle and late adolescence.

Methods: Participants included 547 adolescents listed as “Hispanic” on 2017–18 middle school 

enrollment lists in a suburban Atlanta, GA school district. Survey data collected at baseline (2018) 

and four years later (2022) were analyzed using Structural Equation Model. Path estimates from 

baseline internalizing symptoms to later health behaviors and physical health outcomes adjusted 

for demographics, the follow-up measure of internalizing symptoms, and correlations among 

outcome variables. Missing data were handled using Full Information Maximum Likelihood.

Results: At baseline, the 244 (44.6%) male and 303 (55.4%) female participants had a mean 

(SD) age in years of 13.31 (0.97). Early adolescent internalizing symptoms were associated 

positively with later sleep problems (ß=0.36 [95% CI, 0.24–0.48]), overweight/obesity (AOR, 

2.57; 95% CI, 1.29–5.15), sedentary behavior (ß=0.19 [95% CI, 0.09–0.30]), and internalizing 

symptoms (ß=0.48 [95% CI, 0.39–0.56]) and inversely with later physical activity (ß=−0.16 [95% 

CI, −0.27- −0.05]) and a healthy diet (ß=−0.21 [95% CI, −0.32- −0.09]).
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Discussion: Latinx youth’s internalizing symptoms during early adolescence not only track 

into later adolescence, but they also relate to health behaviors and outcomes underlying 

cardiometabolic risk during middle and late adolescence.
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The rapid rise in adolescents’ sedentary behavior, unhealthy diet, sleep problems, 

overweight/obesity, Type 2 diabetes, and hypertension raise serious concerns about 

cardiometabolic risk facing the next generation of US adults.1–3 The prevalence of obesity 

among 12- to 18-year-olds increased from 21.4% to 27.9% from the years 2011–12 through 

2017–20.1 Public health concerns regarding increased cardiometabolic risks are elevated for 

the large and growing Latinx population.2 Latinx youth are almost twice as likely as White 

non-Latinx youth to have obesity (26% vs. 14%),4 and they have a much higher rate of 

pre-diabetes than do White non-Latinx youth (23% vs. 16%).5 Findings from the Study of 

Latino Youth (SOL; 2012–14) indicated that Latinx 8- to 16-year-olds spent an average of 

10 hours per day engaged in sedentary behavior and 35 minutes per day engaged in physical 

activity – the latter of which is far below national guidelines of at least one hour per day.6 

Although findings for racial/ethnic variations in sleep are not entirely consistent, Latinx 

youth have been shown to experience less sleep duration than White non-Latinx youth and 

to have more sleep disturbances than other racial/ethnic groups.7, 8 Attention to factors that 

compromise health behaviors and physical health outcomes during the adolescent years is 

critical for preventing adult cardiometabolic risk.

Irrefutable evidence identifies mental health as an important correlate of health behaviors 

and physical health outcomes underlying cardiometabolic risk.9 The mental health of 

children and adolescents often is assessed along a continuum of internalizing symptoms, 

the broad-band array of inward-directed outcomes, such as depression, low-self-esteem, 

anxiety, social withdrawal, and somatization (e.g., headaches, stomachaches).10Among a UK 

population-based cohort of adolescents, females with a higher body mass index (BMI) at 

age 15 reported significant increases in depressive symptoms at age 18; however, age 15 

depression was not related to BMI at age 18.11 Other research also situated in the UK found 

that internalizing symptoms at age 11 were associated with increases in BMI from ages 

11 to 15.12 Further, among a sample of children in Germany assessed in grades 2, 6, and 

10, boys with greater depression during childhood experienced greater insulin resistance 

and higher body fat during adolescence. In that same study, boys’ increased depression 

was related to their increased insulin resistance over time.13 Although the Germany study 

found no significant mental health effects on girls’ physical health outcomes, a study in 

the Southwestern US found that depressive symptoms among girls aged 11 to 15 were 

associated with more than a four-fold higher odds of obesity onset over the course of the 

subsequent four years.14

There are compelling reasons to consider how Latinx youth’s mental health during 

early adolescence may shape the constellation of health behaviors and physical health 

outcomes that underlie cardiometabolic risk later in adolescence. First, across demographic 
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subgroups, the transition into adolescence tends to be accompanied by a significant uptick 

in internalizing symptoms.10, 15 Internalizing symptoms during the formative adolescent 

years may set in motion unhealthy behaviors and poor physical health outcomes with lasting 

consequences for health into adulthood. Second, Latinx adolescents are at elevated risk of 

experiencing internalizing symptoms. Among high school students in 2021, youth reports of 

persistently feeling sadness or hopelessness were significantly more prevalent among Latinx 

students (46%), compared to White non-Latinx (41%), Black, non-Latinx (39%), and Asian-

Pacific Islander (35%) students.16 Finally, the large and growing US Latinx adolescent 

population also is mostly (93%) US born17 – a factor linked to greater cardiometabolic 

risk and worse mental health.18, 19 Although the diverse Latinx population experiences 

varying health risks, Latinx disparities in mental and physical health reflect adversity 

rooted in an anti-immigrant US political climate, experiences of neighborhood ethnic 

marginalization and ethnic discrimination, and socioeconomic disadvantage.19 Given these 

contextual challenges as well as the larger mental health crisis facing today’s adolescents,20 

there is a pressing need to examine how mental health is affecting physical health for 

contemporary samples of Latinx youth.

Using prospective survey data collected from a school-based sample of Latinx adolescents, 

this study will examine how internalizing symptoms during early adolescence are associated 

with sleep problems, overweight/obesity, sedentary behavior, vigorous physical activity, 

healthy diet, and a diagnosis indicating diabetes or hypertension during middle and late 

adolescence. By examining myriad health behaviors and health outcomes, this research 

will advance knowledge about the range of interrelated, yet independent, factors tied to 

cardiometabolic risk. Data utilized in this study derive from surveys conducted in 2018 and 

2022, a timeframe that facilitates studying a contemporary sample of Latinx youth. Finally, 

analytic models adjust for baseline measures of adolescent gender, age, nativity, and of 

maternal education, which are all important demographic correlates of adolescent mental 

and physical health.15, 21, 22

Methods

Procedures and Sampling

Data derive from Pathways to Health/Caminos al Bienestar (“Caminos”), an ongoing, 

longitudinal study of Latinx adolescents and mothers. The Caminos project, which includes 

bilingual, bicultural research, is situated in suburban, Atlanta, GA, an emerging immigrant 

destination. The sampling frame was 1,105 students indicated as “Hispanic” on 2017–18 

middle school enrollment lists from a single school district. Students were excluded if they 

had a severe emotional or learning disability indicated by an Individualized Education Plan; 

unable to read either English or Spanish; self-reported as not being Latino/a/x (or a related 

term); were a sibling of a previously selected participant; or had an age outside the typical 

range for the school grade. Online supplemental materials from prior research23 provide 

extensive details on sample recruitment and retention. Among eligible adolescents whose 

parents were contacted and consented, the response rate was 65.2% (calculated as 547/839). 

Among the 574 consented adolescents, the response rate among was 95.3% (calculated 
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as 547/574). Since baseline, participants have completed eight follow-up surveys, spaced 

roughly six months apart, over four years. The four-year retention rate was 66.7% (n=365).

The gender inclusive ethnic label of Latinx is used in this study. Responses to the survey 

question: “In addition to Latino/a or Hispanic, what other race or ethnicity do you identify 

with?” indicated that many adolescents self-identified their race as only Latino/a or Hispanic 

(38.2%). Other groups included White, Caucasian, or European (24.7%); Black or African 

American (4.8%); Asian or Asian American (2.4%); American Indian or Indigenous (3.7%); 

and “other” (3.7%); 15.7% had missing data for this question.

Adolescents completed self-administered online surveys on a computer, tablet, or mobile 

phone using the Qualtrics XM Research Core Survey Software program. Investigators 

obtained Institutional Review Board (IRB) approval from The George Washington 

University. Parents provided oral or written consent; adolescents provided written assent. 

Study materials were provided in Spanish and English. For materials not already translated 

into Spanish, we translated using the double-translation and double back-translation method 

combined with a review team approach.34

Measures

Baseline measures derive from adolescent surveys administered in 2018. Follow-up 

measures derive from surveys administered in 2022 (study time point nine), when health 

behaviors and physical health outcomes were first assessed in Caminos. See eMethod-

Survey Items in the online supplement for measurement details.

Control variables.—Baseline demographics included continuous measures of adolescent 

age and maternal education and 0/1 measures for gender and US nativity.

Internalizing symptoms.—At baseline and at follow up, a 29-item measure of past 

six-month internalizing symptoms assessed anxious/depressive, withdrawn/depressed, and 

somatic syndromes from Youth Self Report24 (α = .90-.93). For the 11 (3%) 19-year-olds 

who completed Adult Self Report (ASR 18–adult),25 Full Information Maximum Likelihood 

(FIML) was used to address missing data for YSR items.

Health behaviors and health problem outcomes.—Sedentary behavior indicated the 

total number of hours spent sitting on a weekday during the prior seven days. Vigorous 

physical activity measured the number of days during the prior seven days engaged in 

heavy physical activity. This was defined as activity that takes hard physical effort and 

makes one breathe much harder than normal (e.g., dancing, running, soccer, aerobic activity 

or heavy lifting).26 Healthy diet was a summed score of no/yes responses to a 16-item 

version of the Food Habits Scale.27 Higher scores indicated a healthier diet. From 13 items 

on the Pittsburgh Sleep Quality Index, sleep problems were assessed by a latent variable 

representing sleep quality, latency, duration, and disturbances. Higher scores indicate more 

sleep problems.28 Overweight or obesity, a 0/1 indicator, was created using reports of weight 

and height converted into BMI. Following CDC guidelines, BMI scores of ≥ 25 indicated 

overweight or obesity.29 (For sensitivity analyses conducted, age- and gender-adjusted BMI 

percentiles were developed following CDC guidelines for youth).30 Finally, a 0/1 indicator 
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of hypertension or diabetes risk was measured by Behavior Risk Factor Surveillance Study 

items indicating that a health professional had diagnosed the adolescent with diabetes, 

pre-diabetes/borderline diabetes, high blood pressure, and/or borderline high blood pressure/

pre-hypertension.31

Statistical Analysis

Missing data due to item non-response was minimal (2.0% to 3.3%), except for maternal 

education, which was missing for 16.1% of participants. Missing data due to survey non-

response at Time 9 was 33.3%. Attrition mostly occurred at Time 2 and Time 9 due to 

changes in study procedures. Specifically, at Time 2, the project had shifted from surveys 

being completed during the school day to being completed outside of school on youth’s own 

time. Later, at Time 9, the project involved a newly funded study with the existing cohort, 

thereby requiring re-consenting/assenting youth. Attrition analyses indicated that males were 

significantly less likely than females to complete follow-up surveys at Times 2 and 9.

We were able to consider the data to be Missing at Random (MAR) for a few reasons. 

First, Mplus results for percent missing and fraction of missing data indicated that parameter 

estimates were recoverable through FIML. Second, in the structural equation model (SEM) 

analyses, missing data were handled using FIML estimation with auxiliary variables (as 

an exception, maternal education was estimated using grand mean estimates described in 

the online supplemental material). The Auxiliary Variable command in Mplus accounted 

for whether or not youth participated in a follow up survey at Times 2 through 9. Any 

differences in parameter estimates due to attrition at these time points provided information 

used to adjust parameter estimates in the SEM. These auxiliary variables represent patterns 

of missingness from all study variables that also contribute to ensuring a MAR process. 

Finally, to help ensure that data are missing at random, gender’s influence is represented in 

the handling of the missing data using FIML and in correctly estimating the parameters.32 

The eMethods-Missing Data and e-Table 2 in the online supplement provide additional 

information on missing data.39

Confirmatory factor analysis was used to determine the construct validity and factorial 

invariance over time for latent measures of internalizing symptoms and sleep problems 

(see eMethod-Measurement Model Analytic Plan; eTables 1–3, online Supplement). Higher 

scores on these latent variables indicated more internalizing symptoms and more sleep 

problems. Bivariate associations between study variables were examined by examining 

parameter estimates representing bivariate (zero order) correlations from the measurement 

model of the SEM.

Multivariable, multivariate regression models within a SEM framework were run to 

examine prospective associations between internalizing symptoms during early adolescence 

(baseline) and health behaviors and outcomes during middle and late adolescence (follow 

up). The models adjusted for internalizing symptoms at follow up. This approach models 

the unique association between early adolescent internalizing symptoms and later physical 

health behaviors and outcomes not accounted for by across and within-time correlations for 

internalizing symptoms. Significant correlations among outcome variables were retained in 

the final model. In addition, analytic models adjusted for potential demographic confounders 
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(adolescent gender, age, and nativity, and maternal education), which may co-vary with 

internalizing symptoms and health behaviors and outcomes. The unstandardized coefficients 

are estimated as residual covariances; the standardized coefficients are estimated as residual 

correlations.

Due to gender differences in internalizing symptoms and some health behaviors and 

outcomes, we also tested the statistical significance of two-way interaction terms between 

gender and baseline internalizing symptoms in separate models. To confirm the validity 

of the final structural model results, sensitivity analyses were run subsequent to the final 

model. These analyses included models that omitted cases with missing data, removed all 

demographic variables, examined age- and gender-adjusted BMI percentile scores instead 

of a 0/1 indicator of overweight/obesity, and used a 0/1 indicator for a clinical level of 

internalizing symptoms at baseline, rather than a continuous score (See eTable 5, online 

supplement). Fit statistics included the Comparative Fit Index (CFI), Root Mean Square 

Error of Approximation (RMSEA), and Chi-square model fit (see eMethod-Structural Model 

Analytic Plan, online supplement).

Results

As shown in Table 1, adolescents were mostly US born (89.6%) and there were more 

females (55.4%) than males (44.6%). At the time of the baseline survey (2018), adolescents 

were an average of 13.31 (SD=0.97) years of age. At the time of the follow-up survey, 

adolescents were an average of 17.47 years of age (SD=0.90). Among foreign-born 

adolescents, the mean (SD) number of years living in the US was 6.29 (4.12). On average, 

mothers had completed a little more than high school (M=3.18, SD=1.63). Approximately 

half (51.9%) of mothers were born in Mexico, 19.5% were born in the US, and the 

remaining were born in countries in Central America (11.9%), South America (12.3%), 

other countries (4.5%). Online supplemental materials from prior research23 indicate how 

the sample compares to Latinx youth in metro Atlanta and in the US.

The average internalizing t-score at follow up (M=57.52, SD=13.24) was significantly 

higher than the average score at baseline (M=53.95, SD=11.96) for adolescents with 

complete data at both time points (t=−5.18, df=350, p < .001). Among adolescents who 

completed follow-up surveys, 39.1% had overweight or obesity and 14.5% had diabetes/

pre-diabetes or hypertension/pre-hypertension risk. In addition, the average number of hours 

engaged in sedentary behavior on a typical day was 5.88 (SD=3.18), and the average number 

of days engaged in vigorous physical activity in the prior week was 2.80 (SD=2.53). Mean 

(SD) observed scores for sleep problems and healthy diet were 5.25 (3.13) and 6.67 (3.92), 

respectively.

Parameter estimates for bivariate correlations (derived from the measurement model) are 

shown in Table 2. Higher levels of internalizing symptoms at baseline were positively 

associated with internalizing symptoms, sedentary behavior and overweight/obesity at 

follow up. Higher baseline internalizing symptoms were inversely associated with 

physical activity and healthy diet at follow up. Concurrent bivariate associations during 
middle and late adolescence indicated that: (1) Internalizing symptoms were related to 
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more sleep problems, greater sedentary behavior, a less healthy diet, and fewer days 

engaged in vigorous physical activity; (2) Overweight/obesity was positively associated 

with diabetes/hypertension risk; (3) Healthy diet was associated with lower levels of 

sedentary behavior and with more sleep problems and vigorous physical activity; and 

(4) Sleep problems were positively associated with sedentary behavior and diabetes/

hypertension risk. Several findings showed that mental and physical health outcomes 

varied by demographic characteristics. Specifically, adolescent age was positively associated 

with baseline internalizing symptoms and follow-up measures of obesity/overweight and 

inversely associated with vigorous physical activity. Male gender was associated with fewer 

internalizing symptoms at both time points, fewer sleep problems, and with more vigorous 

physical activity. Finally, maternal educational attainment was inversely associated with 

overweight/obesity but positively associated with adolescent sedentary behavior.

SEM results (Figure 1, eTable 4) indicated that, even after adjusting for covariates, 

internalizing symptoms during early adolescence were associated with more sedentary 

behavior, more sleep problems, a higher odds of overweight/obesity, less vigorous physical 

activity, and a less healthy diet during middle and late adolescence. As shown in the 

Figure, correlations among outcome variables indicated that, at follow up, (1) internalizing 

symptoms were related to more sleep problems and greater sedentary behavior, (2) 

overweight/obesity was associated with more diabetes/hypertension risk; and (3) healthy 

diet was associated with less sedentary behavior and more vigorous physical activity. 

Results from tests of two-way interactions between baseline internalizing symptoms and 

adolescent gender were not significant. Thus, these interaction terms were not included in 

the final model. Sensitivity analyses (eTable 5, online supplemental materials) indicated that 

estimates for paths from baseline internalizing symptoms to outcomes held across various 

analytic models. These models included the following changes to the the multivariate, 

multivariable model shown in Figure 1: (1) excluded adolescents who did not complete 

the follow-up (2022) survey, (2) omitted demographic variables; (3) utilized a 0/1 indicator 

of “borderline” or “clinical,” versus “normal,” internalizing symptoms for the baseline 

assessment, (4) measured BMI as an age- and gender-adjusted percentile score, and (5) 

included a measure of sleep problems assessed 12 months prior to the follow-up survey. 

In the latter model, baseline (2018) internalizing symptoms were associated with increases 

in sleep problems and increases in internalizing symptoms in 2022 directly and indirectly 

through elevated sleep problems reported in 2021.

Discussion

Latinx adolescents who experience poor mental health during early adolescence report 

worse sleep problems, greater overweight/obesity, more sedentary behavior, less physical 

activity, and a less healthy diet during middle and late adolescence. Importantly, the 

pathways linking early adolescent mental health to later health behaviors and physical health 

outcomes held even when adjusting for the co-occurrence of outcome variables and for 

internalizing symptoms during middle and late adolescence. These findings provide some of 

the first evidence for how mental health symptoms experienced by a contemporary sample 

of Latinx early adolescents may compromise a wide range of outcomes during middle and 

late adolescence in ways that elevate cardiometabolic risk into adulthood.
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Our findings point to early adolescence as a critical developmental period for shaping 

later health behaviors and physical health outcomes. Discrepancies between the study’s 

bivariate correlations (Table 2) and multivariate regressions (Figure 1, eTable4) suggest that 

focusing only on concurrent associations among internalizing symptoms and physical health 

may obscure meaningful patterns in the trajectory of adolescents’ symptoms over time. 

Specifically, zero-order bivariate correlations indicated that internalizing symptoms during 

middle and late adolescence were associated with significantly more sleep problems and 

sedentary behavior and with less healthy diet and less vigorous physical activity during 

the same developmental period. However, internalizing symptoms during middle and late 

adolescence were no longer associated with either vigorous physical activity or healthy 

diet during that same developmental period after including path estimates from baseline 

internalizing symptoms to the outcome variables. As described in online supplementary 

material, the significance of correlations among outcome variables did not change when 

(1) only adjusting for baseline demographic covariates or (2) omitting correlations among 

physical health outcomes and behaviors and all demographic covariates. Thus, although 

unhealthy behaviors are expected to cluster at any particular age, those associations may, in 

fact, be due to worsening mental health over time rather than simply a coordinated pattern of 

interrelated health behaviors. By modeling the unique prediction of mental health to physical 

health over time, we were able to identify the potential impact of adolescents’ declining 

mental health on later unhealthy behaviors.

The value of this study to research informative about impacts of Latinx youth’s mental 

health during early adolescence on later cardiometabolic risk is strengthened by several 

study features. First, scientific rigor in the validity of findings is supported by results 

from several alternative models conducted as part of sensitivity analyses. Second, the study 

results are informative about a contemporary, school-based sample of Latinx youth. It is 

valuable to consider that assessments of mental health and cardiometabolic risk utilized 

in this study (during 2022) reflect the state of health among a population with elevated 

stress stemming from ethnic discrimination and anti-immigrant rhetoric33 as well as a 

global pandemic. Almost 40% of adolescents in this study had overweight or obesity and 

14.5% of them were at risk of diabetes or hypertension. Thus, the finding that Latinx early 

adolescents’ mental health may compromise adolescents’ later health behaviors and physical 

health outcomes is critically important from a public health perspective. Consistent with 

other studies,34–36 Latina adolescent females participating in the Caminos study experienced 

significant increases in internalizing symptoms after the onset of the COVID-19 pandemic.37 

As baseline estimates of mental health in the present study derived from data collected 

two years prior to the pandemic’s onset, our findings may represent conservative estimates 

for mental health impacts on cardiometabolic risk among Latinx adolescents post-pandemic 

onset. Finally, the use of a random sampling approach for middle schools in a large and 

socioeconomically diverse suburban school district helps increase the generalizability of 

the findings to Latinx adolescents living in other new immigrant destinations in the United 

States.

Despite its unique contribution to the literature, some important study limitations indicate 

the need for further research on this topic. First, the absence of baseline measures for 

health behaviors and outcomes precluded our ability to examine how these predict later 
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mental health. Although some studies find no evidence for prospective associations between 

physical activity and later adolescent depressive symptoms,38–40 finding from a UK study 

showed that adolescents who engaged in moderate or high levels of sedentary behavior from 

ages 12 to 16 had 25% to 28% more depressive symptoms at age 18 than adolescents 

engaged in low levels of sedentary behavior. Moreover, adolescents with persistently 

high levels of moderate-to-vigorous physical activity from ages 12 to 16 had 31% fewer 

depressive symptoms at age 18 than did less physically active adolescents.22 Thus, future 

research examining paths from Latinx early adolescents’ physical health to later mental 

health is warranted. A second limitation is that study variables derived from youth self-

report. Although self-reports for outcomes such as diabetes have been shown to be valid,41 

the present study does not include data for adolescent visits to health care providers. Thus, 

it is unclear whether findings would hold if we had used objective assessments for mental 

and physical health. Finally, the small sample sizes for diverse national origins limit our 

understanding of how national origin impacts pathways linking mental health to later health 

behaviors and outcomes. Investigating the nuanced changes in health behaviors and physical 

health outcomes in response to changes in mental health during adolescence can elucidate 

the developmental co-occurrence and directions of influence between mental and physical 

health. Studies that identify cultural and demographic variations in the links between mental 

health and physical health also are needed to help target intervention efforts for the large and 

growing US Latinx adolescent population.42

Conclusion

Explanations for the onset and progression of chronic diseases of aging are multifactorial 

and complex. Yet, efforts to reduce early onset Type 2 diabetes, hypertension, and other 

indicators of cardiometabolic dysregulation overwhelmingly focus on improving lifestyle 

behaviors such as diet and physical activity.43 Some researchers speculate that internalizing 

symptoms may increase BMI via reduced physical activity, dieting, physiological changes 

and/or medication.44 Despite the potentially strong role that behavior plays in linking mental 

health to physical health, controlled trials to target these behaviors often fall short of goals 

to improve individuals’ cardiometabolic health.45 Our results suggest the potential value of 

public health interventions that move beyond lifestyle behaviors and directly address mental 

health during the early adolescent years.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Abbreviations:

US United States

SEM structural equation modeling

BMI body mass index

FIML Full information maximum likelihood

CFI Comparative Fit Index

RMSEA Root Mean Square Error of Approximation
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Implications and Contribution

Explanations for the onset and progression of chronic diseases of aging are multifactorial 

and complex. Results from this study suggest the potential value of public health 

interventions that move beyond lifestyle behaviors and directly address mental health 

during the early adolescent years.
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Figure 1. Associations between internalizing symptoms at ages 11–14 and health at ages 15–18
Notes: Standardized coefficients for continuous variables are β’s (95% CI) and for 0/1 

variables are AOR’s (95% CI).

Associations among variables at ages 15–18 represent within-time residual correlations. The 

model adjusts for adolescent gender, age, and nativity and for maternal education. Pathways 

for non-significant correlations among outcome variables are not retained in the final model. 

Table e4 includes model fit statistics and all unstandardized and standardized estimates for 

regression paths.
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Table 1.

Study Variables at baseline and follow up, N = 547a

Total

Baseline variables

 Male gender, No. (%) 244 (44.6)

 US born, No. (%) 490 (89.6)

 Age, mean (SD) 13.31 (0.97)

 Maternal education, mean (SD) 3.18 (1.63)

 Internalizing symptoms, mean (SD) 12.91 (10.92)

Follow-up variablesa

 Internalizing symptoms, mean (SD) 17.85 (9.77)

 Overweight or obesity, No. (%) 136 (39.7)

 Hours for sedentary behavior, mean (SD) 5.88 (3.18)

 Sleep problems, mean (SD) 5.25 (3.13)

 Days of vigorous physical activity, mean (SD) 2.80 (2.53)

 Healthy diet, mean (SD) 6.67 (3.92)

 Diagnosis indicating hypertension or diabetes, No. (%) 53 (14.5)

a.
Descriptive statistics for follow-up variables derive from the subset of participants (n = 365) who participated at Time 9. FIML is used to address 

missing data in multivariate SEM.
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