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Abstract

Objective: We examined depression and anxiety symptom trajectories in Mexican-origin youth 

(N=674), and tested longitudinal associations with acculturation dimensions.

Method: We used eight waves of data from the California Families Project, collected annually 

from 5th (Mage=10.86, SD=0.51) to 12th (Mage=16.79, SD=0.50) grade. Major Depression (MD) 

and Generalized Anxiety (GAD) symptoms were assessed by structured psychiatric interview. 

Cultural measures, selected based on theory and empirical evidence, included English/Spanish use, 

familism, traditional gender role (TGR) attitudes and ethnic pride. Symptom trajectories were 

modeled using latent growth analyses, and parallel process growth models examined covariation 

between internalizing and acculturation trajectories. Models adjusted for child sex, nativity, 

mother’s education, and family income.

Results: MD symptoms decreased across adolescence on average, with steeper decreases among 

boys and children born in Mexico. GAD symptoms also decreased on average, with higher mean 

levels among girls. Age 10 Spanish use, familism, and ethnic pride was inversely related to age 10 

MD symptoms. Steeper increases in Spanish use, familism, and ethnic pride predicted decreasing 

MD. Higher age 10 MD predicted increasing Spanish use and decreasing English use. Greater age 

10 TGR attitudes predicted higher age 10 GAD, but steeper declines in GAD and MD. Increasing 

ethnic pride slopes predicted decreasing GAD.

Conclusions: Greater childhood TGR attitudes, and the maintenance of Spanish use, familism 

and ethnic pride into adolescence, were associated with more optimal trajectories of MD and GAD 

symptoms. Interventions for Mexican-origin youth internalizing problems should encourage the 

retention of heritage culture strengths, including familism and ethnic pride.
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Depression and anxiety, often referred to as internalizing problems, are among the most 

prevalent psychological disorders for children (Merikangas et al., 2010). Late childhood and 

adolescence comprise a high-risk period for the emergence and progression of internalizing 

problems, especially among girls (Hankin, 2009). The early onset of internalizing problems 

has a large societal cost and burden on youth well-being and later adjustment (Albano, 

Chorpita, & Barlow, 2003; Copeland, Shanahan, Costello, & Angold, 2009; Glied & Pine, 

2002). Latino youth are a rapidly growing segment of the population (U.S. Census Bureau, 

2017), and Latino adolescents, particularly girls, experience disparately high rates of anxiety 

and depression symptoms, and elevated risk for mood disorders (Anderson & Mayes, 2010; 

Merikangas et al., 2010). Specifically, Latina girls report higher depression symptoms 

compared to White, Black and other racial/ethnic minority girls, and Latino children in 

general report higher levels of worry and somatic symptoms compared to White children 

(McLaughlin, Hilt & Nolen-Hoeksema, 2007; Piña & Silverman, 2004). National data have 

also shown that Latina girls experience significantly higher rates of depressed mood in the 

past year (46.8%) compared to White girls (38.2%; Kann et al., 2018), and that the odds of 

being diagnosed with a mood disorder are 1.4 times greater for Latino children compared to 

White children (Merikangas et al., 2010). Greater exposure to environmental stressors such 

as discrimination, neighborhood risks, and lower socioeconomic status may help to explain 

disparately high levels of internalizing psychopathology among Latino youth (Behnke, 

Plunkett, Sands, & Bámaca-Colbert, 2011; Umaña Taylor & Updegraff, 2007). Our primary 

attention is on the unique cultural factors that Latino youth experience, which also have 

ramifications for mental health (Gonzales, Jensen, Montaño, & Wynne, 2015). We focus on 

Mexican-origin youth who are 69% of the Latino youth population (Patten, 2016). 

Heightened risk for internalizing problems and the growing Mexican-origin youth 

population underscore the need to understand internalizing trajectories in this group.

Although adolescence is a period of higher risk for internalizing symptom development, 

most youths do not exhibit clinical levels of depression or anxiety. Understanding the 

variability in internalizing symptom development is of key importance to better understand 

normative and problematic trajectories (García Coll, Akerman, & Cicchetti, 2000). In this 

regard, we know considerably less about the variation in internalizing symptom development 

among Latino children relative to White youth. Moreover, there is little research evaluating 

whether internalizing trajectories are related to the dynamic changes in cultural identity 

experienced by Mexican-origin youth, even though these may be entwined developmental 

processes. Understanding the development of internalizing symptoms in cultural context is 

important to inform culturally-tailored interventions with this growing demographic 

subgroup. We focus on symptoms within a dimensional framework, rather than disorder 

status, to better understand the development of psychopathology (Hudziak, Achenbach, 

Altoff & Pine, 2007).

Developmental Trajectories of Internalizing Symptoms

A growing body of longitudinal research has investigated trajectories of children’s 

internalizing symptoms, though most of this literature has focused on White “majority” 

samples. One strategy for modeling internalizing symptom development is the use of latent 
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growth or multilevel modeling, which models average levels and change over time (fixed 

effects), and variability around those averages (random effects). These studies appear to 

consistently indicate that anxiety tends to decrease on average across adolescence (e.g., 

Burstein, Ginsburg, Petras, & Ialongo, 2010; McLaughlin & King, 2015). Depression 

trajectories are more variable across studies, with some studies showing mean-level declines 

(Burstein et al., 2010), and others showing no change (McLaughlin & King, 2015), or 

increases across adolescence (Ge, Natsuaki, & Conger, 2006), particularly among girls 

(Hankin, 2009). Several prior studies have examined internalizing trajectories in Latino 

youth using latent growth curve or multilevel modeling. These studies have generally found 

that internalizing symptoms decrease on average across adolescence among Mexican-origin, 

Puerto Rican, and other Latino subgroups, typically assessed using parent- or self-report 

scales, such as the Achenbach System Child Behavior Checklist (CBCL) and Youth Self 

Report (Sirin et al., 2015; Smokowski, Rose, & Bacallo, 2010), and in one case using the 

National Institute of Mental Health Diagnostic Interview Schedule for Children Version IV 

(DISC-IV; Shaffer, Prudence, Lucas, Dulcan, & Schwab-Stone, 2000)(Ramos-Olazagasti et 

al., 2013). Alternately, other research with Mexican-origin youth shows that depressive 

symptoms decline across adolescence for boys, but increase for girls (Zeiders, Roosa, 

Knight, & Gonzales, 2013). Although most prior studies show an average decline in 

symptoms over time, it is important to note that studies also indicate significant variability in 

initial symptom levels and change over time.

Other studies on child internalizing trajectories have used growth mixture modeling or latent 

class growth modeling to model heterogeneity in symptom development. These strategies 

model variability in symptom trajectories over time as discrete latent sub-populations or 

“classes”, which implies qualitative differences between classes. Most growth mixture 

model studies examining internalizing symptoms have typically found three to four latent 

trajectory groups for anxiety and depression symptoms. The majority of children tend to be 

clustered in a stable low or no symptom class, with much smaller subgroups showing 

increases or decreases during the observation period (e.g., Costello, Swendsen, Rose, & 

Dierker, 2008; Olino, Klein, Lewinsohn, Rhode & Seeley, 2010). Arizaga, Polo, and 

Martinez-Torteya (in press) used growth mixture modeling to characterize depression 

trajectory groups over two years among 133 Latino youth. Most children (77%) were in a 

stable low class, although 15% of youth had an initially high and declining (i.e., recovery) 

trajectory, and 8% of children had a moderate and escalating trajectory. Importantly, there 

are several critiques of trajectory class/mixture modeling (Bauer, 2007; Vachon et al., 2017). 

One concern is that the approach may be biased with non-normal data, which is typical of 

youth mental health symptoms. Specifically, the use of trajectory class modeling can “over-

extract” classes, suggesting the presence of multiple latent change patterns when only a 

single distribution underlies the data (Vachon et al., 2017). Trajectory class solutions may 

also be inconsistently identified within and across studies (Vachon et al., 2017). In this study, 

we argue for the use of latent growth modeling, which presents fewer estimation challenges 

and can model the full range of trajectory variability without artificially creating discrete 

classes.

Overall, making conclusive statements about typical change trajectories is complicated given 

that studies vary in terms of developmental timeframes, sample diversity, outcome measures, 
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and the longitudinal analysis used. In general, research has often shown average within-

person declines in anxiety and depression across adolescence that differ by child sex, but the 

literature also strongly indicates between-individual differences in symptom development. 

Consistent with prevalence rates provided by epidemiological data (Merikangas et al., 2010), 

prior studies with community samples show that most children typically exhibit relatively 

few internalizing symptoms on average over time, with a smaller proportion of youth 

showing more clinically significant symptoms (Merikangas, Nakamura, & Kessler, 2009).

The prior studies focused specifically on Latino youth have advanced our understanding of 

internalizing symptom trajectory variability, yet they also have several limitations. Studies 

have generally used self-report scales, whereas only one study has examined changes in 

symptoms based on a structured psychiatric interview (Ramos-Olazagasti et al., 2013), 

which can provide important information in terms of symptom presentation. Commonly 

used broadband measures, such as the CBCL, do not disentangle symptoms of anxiety and 

depression, and the study by Ramos-Olazagasti et al. (2013) appears to have combined 

symptom dimensions from the DISC-IV for an overall symptom count. Therefore, one key 

gap in the literature is that prior studies have not separately examined symptoms of anxiety 

or depression. This gap is important since there may be unique contextual correlates of 

anxiety and depression symptoms. Although there is robust evidence that children’s anxiety 

and depression trajectories are positively associated (Cummings, Caporino, & Kendall, 

2014), this longitudinal association has not been examined among Mexican-origin youth. 

Furthermore, prior studies have used a limited number of time points (3–4) to characterize 

trajectories, and aside from the Zeiders et al. (2013) study across ages 12–22, the prior 

studies have examined only two- or three-year periods in adolescence. Using a large sample 

with more time points spanning a wider developmental window would provide a clearer 

picture of internalizing symptom trajectories. In addition, few studies have focused on an 

ethnically homogenous sample of Mexican-origin youth; a within-group perspective would 

provide more understanding of internalizing development within the largest segment of 

minority youth in the U.S (García Coll et al., 2000).

Cultural influences on internalizing problems among Latino youth

In studying within-group variability among Mexican-origin youth, it is important to consider 

how their unique cultural experiences may influence the development of internalizing 

symptoms. We draw on the integrative model of child development from García Coll et al. 

(1996), which emphasizes the important intersections of cultural and socioeconomic 

contexts in shaping youth adjustment. For youth in immigrant families, one relevant 

sociodemographic variable is country of birth (i.e., nativity). The limited research on 

differences in child internalizing problems by nativity shows inconsistent evidence (e.g., 

Alegría, Sribney, Woo, Torres, & Guarnaccia, 2007; Polo & López, 2009). Examining 

longitudinal trajectories of internalizing symptoms by nativity can clarify possible 

differences in risk across adolescence. Moreover, the prior mixed findings for this proxy 

variable also highlight the importance of explicitly studying specific cultural processes in 

relation to internalizing problems (García Coll & Magnuson, 2000).
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For ethnic minority youth, retention of heritage cultural traditions may provide a mechanism 

for coping with stressors that arise from their disadvantaged social position (García Coll et 

al., 1996). In contrast, the uptake of mainstream cultural traditions, at the expense of 

heritage traditions, may be detrimental to youth well-being (Gonzales et al., 2015). This 

study focuses on acculturation, which refers to the process of adapting to aspects of 

mainstream American culture, and enculturation, which describes adaptation to one’s 

heritage culture (García Coll & Magnuson, 2000; Gonzales et al., 2015; Knight et al., 2010). 

Contemporary acculturation theory proposes a multidimensional longitudinal process that 

occurs across immigrant generations, reflected in terms of evolving orientation to 

mainstream and heritage cultural (a) practices, (b) values and attitudes, and (c) 

identifications (Schwartz, Unger, Zamboanga, & Szapocznik, 2010). Different aspects of 

mainstream and heritage culture may change at different rates, and change in one dimension 

(e.g., English language use) does not necessarily covary with change in other dimensions 

(e.g., ethnic identity). Longitudinal research has supported the notion of dynamic cultural 

change across adolescence (e.g., Cruz, King, Cauce, Conger & Robins, 2017; Knight et al., 

2014; Updegraff et al., 2014). Using the organizing framework of cultural identity 

conceptualized by Schwartz et al. (2010), the cultural factors of interest in this study 

included (a) English and Spanish use (cultural practices), (b) familism and traditional gender 

role attitudes (cultural values/beliefs), and (c) ethnic pride (cultural identification). These 

variables were selected based on theoretical justification (García Coll et al., 1996; Schwartz 

et al., 2010; Zahn-Waxler, Shirtcliff, & Marceau, 2008), and prior attention in empirical 

studies as being relevant for youth adjustment, including internalizing problems (Anderson 

& Mayes, 2010; Gonzales et al., 2015; Rivas-Drake et al., 2014).

Language use as a cultural practice is a crucial component of the acculturation process, and 

English and Spanish in youth’s daily lives is more nuanced than what can be captured with a 

simple binary or proxy marker, such as preferred language. Youth may seamlessly “code-

switch” between English and Spanish across different settings, or experience tension in the 

expectation to use English in some settings (e.g., school) and Spanish in others (e.g., home), 

which may be complicated by a typical decline in Spanish use for 2nd and 3rd generation 

youth (Cruz et al., 2017). These tensions may influence adolescent’s well-being and possibly 

increase anxiety, for example, in situations where the non-dominant language is expected. 

Language use may also reflect cultural differences in anxiety sensitivity and in the 

expression of psychopathology (Piña & Silverman, 2004), or socioeconomic differences. 

Prior studies have provided mixed evidence regarding an association between language use 

and internalizing problems (Gudiño, Nadeem, Katoka & Lau, 2011; Martinez, Polo, & 

Carter, 2012). Mixed findings are likely due in part to the reliance on cross-sectional 

analysis, a lack of attention to potential socioeconomic confounds, and inconsistency in 

measuring anxiety dimensions or the use of broad internalizing measures rather than 

assessing anxiety and depression. Language use has also been assessed inconsistently, such 

as using parent report of children’s language use (Polo & López, 2009), proxy measurement 

of language use (Piña & Silverman, 2004), English proficiency (Gudiño et al., 2011), or 

combining typical language use and proficiency (Martinez et al., 2012). Mixed findings can 

be clarified by longitudinal research on the co-development of internalizing and language 

use that carefully specifies language use and accounts for socioeconomic factors.
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Familism is a key traditional cultural value that emphasizes the centrality of the family 

through close and supportive family bonds, prioritizing assistance to one’s family, and 

identifying oneself in terms of the family unit (Knight et al., 2010). Familism tends to 

decline among Mexican-origin youth over time (Knight et al., 2014), and studies have 

suggested that the erosion of familism over time is an important influence on youth 

adjustment (Cruz et al., 2017). There is fairly robust evidence for familism as a protective 

cultural factor for Latino youth internalizing problems from cross-sectional (Stein, 

Gonzalez, Cupito, Kiang, & Supple, 2015; Cupito, Stein, Gonzalez, & Supple, 2016) and 

daily diary (Telzer, Gonzales, Tsai, & Fuligni, 2015; Torres & Santiago, 2018) studies, with 

limited evidence demonstrating the opposite (Kuhlberg, Peña, & Zayas, 2010) or no effect 

(Updegraff, Umaña-Taylor, McHale, Wheeler & Perez-Brena, 2012). Longitudinal research 

indicates that higher familism is related to fewer internalizing symptoms among Latino 

youth, although these studies examined familism as a within-time point (Smokowski et al., 

2010; Zeiders et al., 2013), or trajectory class covariate (Arizaga et al., in press), and no 

research has investigated parallel changes in familism and internalizing symptoms.

Traditional gender role (TGR) attitudes relate to culturally-grounded gender expectations 

that frame socialization of children’s behavior. Latino TGR beliefs place greater emphasis 

on family obligations for girls and suggest that they should be protected, whereas boys are 

allowed to be more independent; this contrasts with typical American cultural norms giving 

greater latitude for girls to be autonomous (Anderson & Mayes, 2010). TGR attitudes 

decline on average over time, particularly for Latina girls (Updegraff et al., 2014). Scholars 

speculate that TGR attitudes may help to explain sex and ethnic differences in internalizing 

problem development, and that adhering to TGR may be culturally adaptive for Latina girls 

and protect against depression symptoms (Anderson & Mayes, 2010; Zahn-Waxler et al., 

2008). Prior results with Latino youth have been inconsistent; in one study, higher TGR 

attitudes predicted lower internalizing symptoms (Lorenzo-Blanco et al., 2012), whereas 

another study showed no relation (Updegraff et al., 2012). Overall, prior studies highlight 

the potential role of TGR attitudes on internalizing symptoms, and suggest the need for 

careful longitudinal research.

Ethnic identity is another cultural attribute that has shown protective effects against 

maladjustment (Rivas-Drake et al, 2014). Ethnic pride (also known as ethnic affirmation) is 

one facet of positive ethnic affect (Rivas-Drake et al., 2014), indicated by having positive 

regard for one’s ethnic group (Phinney, 1992). This positive regard typically develops across 

adolescence as youth become more aware of their ethnic heritage (French, Seidman, Allen & 

Aber, 2006). Scholars suggest that ethnic pride may be one of the most relevant aspects of 

ethnic identity for mental health adjustment (Rivas-Drake et al., 2014), and may buffer youth 

well-being from systemic challenges such as discrimination (Gonzales et al., 2015). Cross-

sectional evidence suggests that greater ethnic pride is related to fewer depressive symptoms 

among Latino adolescents (Berkel et al., 2010; Stein et al. 2015), and a daily diary study 

indicated that greater ethnic pride was related to lower average anxiety across 1–2 weeks 

(Kiang, Yip, Gonzales-Backen, Witkow, & Fuligni, 2006). Operationalizing positive ethnic 

affect and outcomes in different ways have suggested a potentially specific link between 

ethnic pride and internalizing symptoms. For example, longitudinal research has indicated 

no direct prospective association between ethnic identity commitment and depression 
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trajectories (Stein et al., 2016), and no parallel changes in ethnic identity and self-esteem 

(Umaña-Taylor, Gonzales-Backen & Guimond, 2009). To our knowledge, no research has 

examined the co-development of ethnic pride and internalizing symptoms across 

adolescence, although the prior evidence generally suggests that ethnic pride would be 

protective against both depressive and anxiety symptoms.

In summary, there is limited research on developmental trajectories of internalizing 

symptoms among Mexican-origin youth. In particular, there are few studies that separately 

model depression and anxiety using assessment information from a structured psychiatric 

interview. Generalized anxiety symptoms are particularly relevant for Mexican-origin youth, 

yet no longitudinal research has examined this symptom dimension. In addition, there is 

some mixed evidence regarding how cultural features (e.g., language use, cultural values and 

attitudes, and ethnic identity) relate to internalizing symptoms for Latino youth. One 

potentially important contributor to these mixed findings is the reliance on cross-sectional 

studies. Given the typical variability in internalizing symptoms and cultural orientation over 

time, additional longitudinal research is critical. The few prior longitudinal studies 

investigated cultural factors as a within-timepoint or internalizing growth class covariate; 

these approaches do not address other possible longitudinal connections. One key addition to 

the literature would be to examine internalizing trajectories and cultural change as parallel 

developmental processes (Cheong, MacKinnon, & Khoo, 2003), which would clarify 

whether these features are related prospectively and over time.

Based on the existing developmental research reviewed above, we hypothesized that: (1a) 

there would be significant between-individual variability in trajectories of anxiety and 

depression symptoms; (1b) anxiety symptoms would decrease on average over time, whereas 

depression symptoms would decrease more steeply among boys relative to girls; and (2) 

there would be significant associations between the growth processes for anxiety and 

depression such that individuals increasing in anxiety will show corresponding increases in 

depression. Although prior research examining culture and internalizing symptoms has 

produced some inconsistent findings, our overall synthesis suggested that we could make 

more confident predictions about links between internalizing symptoms and familism, 

gender roles, and ethnic pride. We expected that (3a) results would show negative 

associations between anxiety and depression symptom trajectory parameters (concurrent, 

prospective, and longitudinal relations) and putative protective factors of familism, TGR 

attitudes, and ethnic pride. Alternately with language use, the findings have been 

inconsistent and little guidance is available to predict the longitudinal effect on internalizing 

symptoms. Therefore, our analysis of these longitudinal associations was exploratory. In all 

models, we adjusted for child sex, nativity, mother’s education in years, and family income 

to account for important socioeconomic factors (García Coll et al., 1996), and to provide a 

more stringent test of the specific role of cultural factors in relation to internalizing.

Method

Study Design

We used data from the California Families Project (CFP), an ongoing longitudinal study of 

674 Mexican-origin youth development. Participants were recruited from school rosters in 
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Northern California. The first assessment occurred when the youth were in 5th grade 

(Mage=10.86, SD=0.51), and annual assessments continued through to the 12th grade (8 

waves total). Children, mothers, and fathers were interviewed in English or Spanish in their 

home for all waves. Family retention ranged from 85% to 92% across the study waves. 

Children were predominantly 2nd generation (62%; 1st generation= 28%; 3rd generation= 

10%). Youth born in Mexico had lived in the U.S. for an average of 11.57 years (SD = 2.67, 

range = 3–17). Median family income at Wave 1 was approximately $37,500 (range = 

$5,000 to > $90,000). Information about the CFP sample has been published widely in other 

studies (e.g., Hernández, Robins, Widaman & Conger, 2016). The measures used in the 

current study were all collected through child self-report. Descriptive statistics for the main 

study variables and correlations among cultural variables are provided in the supplemental 

materials (see Supplemental Table 1, and Supplemental Figure 1).

Measures

Internalizing symptoms.—The National Institute of Mental Health DISC-IV is a 

structured interview developed to assess 30 psychiatric diagnoses for children and 

adolescents in both English and Spanish (Shaffer et al., 2000). This study used items from 

the Generalized Anxiety Disorder (GAD; 12 items) module and the Major Depression (MD, 

22 items) module, which were administered annually at Waves 1–8. The GAD module 

assesses features of anxiety and worry (e.g., “Have you worried a lot that you might have 

some sickness or illness?”). The MD section assessed features of childhood depression (e.g., 

“Was there a time when you felt grouchy/irritable, and little things made your mad?”). On 

most items, children reported whether they had experienced a symptom within the past year 

(0 = no, 1 = yes). Symptom count variables were calculated by computer algorithm. Seven 

percent of youth met diagnostic criteria for GAD (7.2%) or MD (7.1%) during the study 

period as assessed by the DISC-IV. Fewer children met diagnostic criteria for GAD (0.3% - 

3.9%) or MD (0.5% - 1.8%) at each wave. These figures are similar to prior community-

based studies (Merikangas et al., 2009) and are comparable with population estimates 

(Merikangas et al., 2010). As expected, the range of symptoms (see Supplemental Table 1) 

shows that many youths are exhibiting clinically relevant symptom levels.

Language use.—English and Spanish language use were measured annually at Waves 1–6 

with the Acculturation Rating Scale for Mexican Americans-II Scale (ARSMA-II; Cuellar, 

Arnold, & Maldonado, 1995). Ten total items (five per language) reliably measured English 

use (αwave1–6 = .71–.77) and Spanish use (αwave1–6 = .80–.83). Children were asked to 

report how often they spoke, wrote, thought, listened to music, and watched television in 

each language on a 4-point frequency scale ranging from 1 (almost never or never) to 4 

(almost always or always).

Cultural Values.—The Mexican-American Cultural Values Scale (MACVS; Knight et al., 

2010) was used to measure familism and traditional gender roles at Waves 1, 3, 5 and 7. 

Youth rated items on a 4-point scale (1= not at all, 4 = very much). The familism subscale 

(16 items) measured how much youth valued emotional support, opinions from the family, 

and family obligations (e.g., “A person should always think about their family when making 

important decisions”). The subscale had high reliability for waves 1–7 (αWave1–7 = .82-.88). 
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The TGR attitudes subscale included 5 items (e.g., “It is important for the man to have more 

power in the family than the woman”). The subscale had lower but adequate reliability 

(αWave1–7= .64–.75).

Mexican-American Ethnic Pride.—The 8-item Mexican-American Ethnic Pride scale, 

adapted from Phinney (1992), was administered at Waves 1, 3, 5, and 7 (αwave1–7= .75–.78). 

The scale measured positive affirmation towards one’s ethnic background (e.g., “You have a 

lot of pride in your Mexican roots”) with items rated on a 4-point scale (1=not at all true, 

4=very true).

Covariates.—Control variables included child sex (0 = male, 1 = female) and nativity (0 = 

Mexico, 1 = U.S,), mother’s education in years, and mother report of total family income.

Analysis Plan

Analyses were conducted using Mplus Version 8 (Muthén & Muthén, 2018). First, we used 

univariate latent basis growth curve analyses with robust maximum likelihood estimation to 

model MD and GAD symptom trajectories. Latent basis models were used to best capture 

non-linear changes in symptoms and culture, while also parsimoniously representing the 

growth parameters using only a linear slope term (versus needing to model a quadratic or 

cubic term). The age 10 slope factor loading was fixed to zero and the age 18 slope factor 

loading was set to seven, whereas the other time points were freely estimated. Covariance 

terms were estimated between the intercept and slope factors. Covariates (child sex, nativity, 

mother’s education, and family income) were next added to the model to adjust for 

socioeconomic factors, and provide the final univariate trajectory estimates for MD and 

GAD.

The GAD and MD outcome variables were non-normally distributed, and using typical 

models that assume normally distributed outcome variables could lead to incorrect or biased 

inferences (Atkins, Baldwin, Zheng, Gallop & Neighbors, 2013; Wang, Zhang, McArdle & 

Salthouse, 2009). The GAD outcome variable had highly skewed continuous distributions at 

each timepoint, therefore, we examined whether a continuous or censored specification 

would best represent the outcome distributions. We expected that a censored specification 

might be a better fit for GAD, since it would be better suited to model non-normality and a 

lower bound of zero (Wang et al., 2009). The MD outcome variable also had highly skewed 

distributions at each timepoint, but the distributions were count-like in that they only 

included non-negative integers (Atkins et al., 2013). Given this count-type distribution, we 

expected that a negative binomial specification, rather than a typical continuous 

specification, might be a better representation of the MD outcome variable. We tested 

different distribution specifications using the Aikake Information Criteria and adjusted 

Bayesian Information Criteria values to select the best fitting one (Kline, 2011), and these 

specifications were retained in subsequent models.

Next, we used parallel process growth models (PPGMs; Cheong et al., 2003) to examine 

covariation among MD and GAD symptom trajectories, and covariation between each 

internalizing outcome and cultural factor. PPGMs allow for the modeling of bivariate 

developmental trajectories, including the concurrent association between initial levels each 
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variable (i), prospective associations between initial levels of one outcome, and slope of the 

other outcome (c and d), and also for modeling correlation in change over time between 

processes (p) (see Figure 1). PPGM intercept and slope parameters were adjusted for 

socioeconomic covariates as in the univariate models. In addition, English use PPGM 

models controlled for age 10 Spanish use, and Spanish PPGMs controlled for age 10 English 

use.

For GAD, at least 558 youth (83% of sample) had data at each wave; most youth had data at 

7 or all 8 waves (8 waves = 58%, 7 = 20%, 6 = 8%, 5 = 4%, 4 = 4%, 3 = 2%, 2 = 3%, 1 = 

2%). At least 523 youth (78% of sample) reported on MD at each wave; most youth had data 

on at least 6 of 8 waves (8 waves = 37%, 7 = 28%, 6 = 16%, 5 = 5%, 4 = 5%, 3 = 2%, 2 = 

4%, 1 = 2%, 0 = .2%). We addressed missing data using full information maximum 

likelihood with a robust sandwich estimator (MLR) using all available data to estimate 

trajectories, resulting in very few missing cases (≤ 1% across all analyses). Chi-square tests 

showed that missing values for GAD and MD were not associated with child sex or nativity. 

One-way analysis of variance tests showed that missingness was associated with lower 

income and education. All four covariates were estimated in the growth models to optimize 

model estimation (Graham, 2003).

Results

Developmental Trajectories of Internalizing Symptoms

For symptoms of GAD, the censored-normal specification (AIC = 21962.72, aBIC = 

22012.23) fit the data better than the continuous-normal distribution (AIC = 22598.35, aBIC 

= 22647.86). For MD, the negative binomial model (AIC = 25173.99, aBIC = 25222.16) 

provided a better fit to the data compared to the continuous model (AIC = 28206.45, aBIC = 

28254.63). Adjusting for covariates, these models showed declining trajectories on average 

for both GAD (Mlevel = 3.58, σ2
level = 1.86, Mslope = −0.43, σ2

slope = .09, all ps < .001) and 

MD symptoms (Mlevel = 5.24, σ2
level = 1.69, Mslope = −.09, σ2

slope =.02, all ps < .001), and 

significant between-individual variability indicated by the σ2 parameter values. Girls had 

higher mean levels of GAD compared to boys (β = .15, p = .008) starting at age 10, and 

increasing mother education was associated with steeper increases in GAD symptoms over 

time (β = .17, p = .003). For MD, girls had a more positive slope compared to boys (β = .39, 

p < .001)(see Figure 1).

Co-Development of Anxiety and Depression Trajectories

Because of the computational complexity of modeling negative binomial and censored-

normal parallel processes for GAD and MD trajectories, GAD was specified as a continuous 

variable in this model. Age 10 levels of GAD and MD were positively associated, with 

higher initial levels of GAD related to higher initial levels of MD (β = .96, p < .001)(see 

Table 1). Higher age 10 levels of GAD were prospectively related to less steep declines in 

MD (β = −.35, p < .001), and higher age 10 MD was prospectively related to less steep 

declines in GAD (β = −.67, p < .001). The slopes of GAD and MD were positively 

associated (β = .74, p < .001), indicating that steeper reductions in one internalizing 
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dimension were associated with steeper reductions in the other dimension (see Supplemental 

Figure 2).

Internalizing Symptoms and Cultural Development as Parallel Processes

Depression.—Higher age 10 Spanish use was associated with lower age 10 MD (β = −.21, 

p = .03). Higher age 10 MD was related to steeper decreases in English use over time (β = 

−.37, p = .04) and steeper increases in Spanish use over time (β = .18, p = .001)(see 

Supplemental Figure 3). There was also a negative parallel association between Spanish use 

and MD (β = −.27, p = .009), such that steeper increases in Spanish use were associated with 

steeper declines in MD. Higher age 10 TGR attitudes were associated with more negative 

slopes of MD (β = −.19, p = .07), although this finding did not reach the conventional 

threshold for statistical significance. Familism and MD showed a negative cross-sectional 

association at age 10 (β = −.18, p = .05), and their slopes were inversely related over time (β 
= −.34, p = .01) (see Figure 2). Similarly, lower age 10 ethnic pride was associated with 

higher age 10 MD (β = −.22, p = .04) and more positive slopes for ethnic pride were 

associated with steeper declines in MD (β = −.27, p = .05).

Generalized anxiety.—There was a positive association between age 10 TGR attitudes 

and GAD (β = .34, p = .005), and a negative prospective association between age 10 TGR 

attitudes and GAD over time (β = −.19, p = .02). This indicates that greater endorsement of 

age 10 TGR attitudes was related to higher age 10 GAD, but also related to more negative 

slopes of GAD. For ethnic pride, there was a significant negative longitudinal association 

with more positive slopes of ethnic pride related to steeper declines in GAD over time (β = 

−.26, p = .01).

Discussion

Mexican-origin youth have elevated rates of internalizing problems, and it is important to 

better understand the development of anxiety and depression symptoms within this group. 

As expected, we found evidence for significant between-individual variability in anxiety and 

depression trajectories. In terms of typical trajectories, we found evidence for average 

declines in anxiety symptoms, with girls reporting higher symptoms relative to boys from 

age 10 to 17, and average declines in depression symptoms, with similar initial levels but 

steeper declines among boys compared to girls. These results support the average declines in 

internalizing symptoms seen in other studies with Latino youth (Sirin et al., 2015; 

Smokowski et al., 2010; Zeiders et al., 2013), and are generally consistent with sex 

differences found in other studies (e.g., Hankin, 2009). Although their average symptoms 

did decline temporarily during the study period, our results complement other work showing 

that Latina girls are at elevated risk for internalizing problems (Anderson & Mayes, 2010; 

Lorenzo-Blanco et al., 2012). Youth born in Mexico (28% of the sample) had similar initial 

levels and significantly steeper declines in depression compared to U.S.-born youth. 

Although cross-sectional studies have found mixed evidence for the influence of nativity on 

internalizing symptoms (Alegría et al., 2007; Polo & López, 2009), our analysis across eight 

years indicated an immigrant advantage for depression trajectories from late childhood into 

adolescence.
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We also found robust evidence for the link between anxiety and depression, evidenced by 

significant concurrent (intercept to intercept), prospective (intercept to slope), and 

longitudinal (slope to slope) associations. These findings reinforce the literature on the 

comorbidity of adolescent trajectories of depression and anxiety (Cummings et al., 2014; 

McLaughlin & King, 2015), providing the first empirical evidence of their co-development 

in Mexican-origin youth. The high comorbidity between these internalizing dimensions may 

result from similar risk factor constellations and a variety of potential developmental 

pathways in which depression and anxiety emerge sequentially or in parallel (Cummings et 

al., 2014).

In addition, this study evaluated whether the development of anxiety and depression were 

associated with cultural adaptation trajectories from childhood to adolescence. English and 

Spanish language use are cultural practices highly relevant in the development of Mexican-

origin youth, although the literature examining their relation with internalizing problems 

among Latino youth is quite mixed (Gudiño et al., 2011; Polo & López, 2009; Martinez et 

al., 2012). Language use was specifically associated with MD symptoms rather than GAD 

symptoms. Specifically, greater age 10 Spanish was related to lower age 10 MD, and steeper 

increases in Spanish use were associated with steeper declines in MD symptoms, accounting 

for the influence of childhood English use levels. Children’s maintenance of Spanish may 

help to improve communication with their parent(s)/caregiver(s) and extended family, and 

also reflect other protective parenting or health attributes within the child’s social network 

(Allen et al., 2008). Early MD symptoms were also related to Spanish and English language 

use development, with higher age 10 MD symptoms predicting steeper increases in Spanish 

and declines in English use. This finding points to the utility of a parallel process approach, 

as cross-sectional and other longitudinal analyses would have missed this effect. There has 

been little theory and research examining the prospective effects of youth psychopathology 

on cultural adaptation (Updegraff et al., 2012). It may be that youth with greater early mood 

symptoms increasingly turn to their heritage language as a coping strategy to reinforce 

within-group connections with family and peers. More research is needed to understand the 

reciprocal associations between early psychopathology and language use patterns during 

adolescence.

The evolution of cultural values is another key aspect of Mexican-origin youth development. 

Familism, in particular, has received substantial attention in the literature, with fairly robust 

evidence that higher endorsement of familism is a protective factor for externalizing 

problems (Cruz, King, Mechammil, Bámaca-Colbert, & Robins, 2018), but relatively less 

attention to its influence on internalizing problems (e.g., Smokowski et al., 2010; Updegraff 

et al., 2012). Our results showed that familism and MD symptoms were inversely associated 

in childhood, and changed in parallel across adolescence, with more positive familism slopes 

associated with greater declines in MD symptoms across ages 10–17. This adds to a growing 

body of longitudinal research indicating that the maintenance of familism over time is 

associated with a protective effect for Mexican-origin youth internalizing (Smokowski et al., 

2010; Zeiders et al., 2013). Although familism is likely associated with improved family 

relationships that are beneficial for mood and well-being, the parallel process model does 

not indicate the direction of effects and it may be that declining MD symptoms provide 

youth with a more positive outlook on their relationships and responsibilities within the 
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family. It is relevant to understand the mechanisms that may link increasing familism with 

decreasing MD symptoms, such as reduced family conflict (Kuhlberg et al., 2010). Other 

research suggests that different aspects of familism, such as family obligation attitudes 

versus family assistance behaviors, may exert differential protective versus risk influences 

(Telzer et al., 2015). The benefits of emotional connection to one’s family may at times be 

outweighed by the stress of assisting family members; this nuance in the family system is 

especially relevant in working with Latino adolescents. There were no significant relations 

with GAD, suggesting that familism is specifically related to mood symptoms.

Traditional gender role (TGR) attitudes are another domain of cultural beliefs and values, 

which become increasingly relevant across adolescence as youth navigate their changing 

social and familial roles. The limited existing literature has shown mixed results for the links 

between TGR and internalizing symptoms among Latino youth (Lorenzo-Blanco et al., 

2012; Updegraff et al., 2012). Our results showed a positive concurrent association between 

age 10 TGR attitudes and age 10 GAD, and prospective effects on GAD and MD such that 

higher age 10 TGR attitudes were related to steeper declines in internalizing symptoms. 

These findings point to a protective effect of TGR, which may operate through family 

mediators such as family cohesion (Lorenzo-Blanco et al., 2012). Latino youth who have 

high early endorsement of TGR may find that their attitudes are a more optimal fit with the 

expectations from family members, peers, and other community members, and may face 

fewer adjustment difficulties over time. Alongside other findings suggesting a possible risk 

effect of traditional masculinity attitudes on internalizing symptoms (Rogers, DeLay, & 

Martin, 2017), our results suggest that it is important to better understand TGR attitude 

changes among Mexican-origin youth, including for whom and why those attitudes may 

predict the development of internalizing problems.

Ethnic identity is a key feature in minority youth development, and is generally associated 

with more optimal adjustment (Rivas-Drake et al., 2014). We found a significant negative 

concurrent association for age 10 ethnic pride and MD, indicating that the early emergence 

of ethnic pride is a protective factor for early MD symptoms. We also found a significant 

negative association between the parallel slopes for ethnic pride and GAD, and ethnic pride 

and MD, with increasingly positive slopes of ethnic pride related to steeper declines in GAD 

and MD. This builds on other work showing a protective effect of stronger ethnic pride on 

internalizing symptoms (Berkel et al., 2010), and daily mood/anxiety ratings (Kiang et al., 

2006; Torres & Santiago, 2018). Although other work indicated no prospective association 

between ethnic identity commitment and depression trajectories (Stein et al., 2016), our 

findings suggest that changes in MD and ethnic pride covary together. There is limited 

research with Latino youth regarding the influence of ethnic identity on anxiety (Kiang et 

al., 2006) and to our knowledge, our results are among the first to show that ethnic pride 

development is longitudinally related to GAD symptoms. The development of ethnic pride 

may help Mexican-origin youth to cope with general worry and stress in adolescence, 

especially with the extra challenges they may experience from discrimination and prejudice 

(Berkel et al., 2010).

This study had a number of strengths. We utilized a rich longitudinal dataset with eight 

yearly assessment points, and a large sample of Mexican-origin youth, which allowed us to 
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characterize average and individual trajectories of GAD and MD symptoms, and their co-

development, in an ethnically homogeneous minority group. Examining cultural adaptation 

in relation to youth psychopathology is an important endeavor (García Coll et al., 2000). 

Although others have studied cultural adaptation and internalizing symptoms, to our 

knowledge this was the first study that examined internalizing symptoms and cultural 

adaptation processes using parallel process growth modeling. This strategy allowed us to test 

whether cultural adaptation was related to changes in GAD and MD symptoms, which 

addresses important theoretical questions and provides information that can be useful for 

clinicians working with Mexican-origin youth. We found that cultural trajectory parameters 

were more robustly associated with MD symptom trajectories relative to GAD trajectories, 

illustrating the benefits of clearly specifying and testing separate internalizing symptom 

domains.

There were several limitations to the current study. Our approach of using the DISC-IV 

symptom counts did not provide information about functional impairment or disorder status; 

thus, we are unable to give a full perspective on the various possible trajectories of 

progressing between disordered and non-disordered status. Since we studied a community 

sample with low anxiety and depression disorder prevalence (0.3% - 1.8 % at each wave), 

the symptom count approach was more appropriate. This study was further limited by using 

only child self-report, which may introduce mono-method and reporter bias, and possibly 

inflate estimates due to shared method variance. Although some studies show there are 

associations between child and parent cultural attitudes (Updegraff et al., 2014), studies also 

indicate that parent-child cultural discrepancy, including differences in the attitudes 

regarding TGR or affiliative obedience, may be associated with risk for internalizing 

problems (Stein & Polo, 2014). Including multiple reporters is necessary to understand intra-

family cultural dynamics and internalizing symptom development. Our analysis examined 

cultural factors separately, and did not address the dynamic constellation of cultural 

practices, values and identity, which may be uniquely associated with outcomes. 

Missingness on MD and GAD variables was associated with socioeconomic status (family 

income and mother’s education), and while this could possibly bias the findings, the 

likelihood is reduced since we included those covariates of missingness in the analysis 

models (Graham, 2003). In addition, this study focused on Mexican-origin youth in 

California, and the results may not generalize to other Latino youth subgroups or geographic 

regions.

Future research should focus on the mechanisms linking cultural adaptation to the 

development of anxiety and depression symptoms. Family disruption and cultural stress are 

two commonly hypothesized mechanisms linking cultural change with negative outcomes, 

and evidence suggests these factors are relevant in the development of depression (Cano et 

al. 2015; Gonzales et al., 2015). Given the many permutations of longitudinal modeling that 

are possible, theory should guide tests of longitudinal mediation to evaluate how family and 

cultural stress mechanisms might exert their influences. Future research in this area should 

also account for the important effects of parental depression and anxiety psychopathology.

This study has implications for the cultural adaptation of evidence-based interventions with 

Mexican-origin youth. Clinicians working with youth should promote the retention of 
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adaptive heritage culture features, including familism and ethnic pride. Clinicians can help 

youth to navigate their developing gender role attitudes, including possible differences 

between their home environment and the broader community. Since ethnic identity and TGR 

attitudes both emerge in the context of familial ethnic socialization (Sanchez, Whittaker, 

Hamilton, & Arango, 2017), it would also be relevant for interventions to help parents tailor 

their ethnic socialization messages to optimize trajectories of cultural adaptation and support 

positive mental health for their children.
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Figure 1. 
Example parallel process model showing paths between English use and Depression 

symptom trajectories
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Figure 2. 
Multigroup models showing average depression and generalized anxiety symptom 

trajectories by child sex and nativity
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