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ABSTRACT 
 

Stephanie Salcedo: Differences in Depressive Symptom Presentation between Latino and non-

Latino White Youths on the Center for Epidemiologic Studies Depression Scale (CES-D): A 

Moderated Nonlinear Factor Analysis (MNLFA) Approach 

(Under the direction of Eric A. Youngstrom) 

 

 

Most mental health measures have been validated with English speaking and majority 

White samples (Guillemin et al., 1993; Vega & Rumbaut, 1991). Despite guidelines 

recommending formal cultural adaptation to ensure that scale content still measures what it 

intended and provide accurate group comparisons, such adaption is rare (Borsboom, 2006; Chen, 

2008). Latinos are the largest minority in the US, making it imperative to understand how 

cultural factors can influence mood symptom endorsement and conceptualization. This study 

examined the Center for Epidemiologic Studies Depression Scale (CES-D) for differential item 

functioning (DIF). Secondary analyses of Latino (n=3,208) and non-Latino White youths 

(n=9,919) from the National Longitudinal Study of Adolescent Health (Add Health). Moderated 

nonlinear factor analysis (MNLFA) examined ethnicity DIF, while accounting for other 

covariates (gender, age, parental education, acculturation). An exploratory aim compared Latino 

subgroups separately (Mexicans, Puerto Ricans, and Cubans) to assess subgroup differences in 

the item intercepts and factor loadings. In the initial model (only incorporating ethnicity), at 

similar levels of depression, Latinos were more likely to score higher on being bothered by 

things, feeling unable to shake the blues, talking less, and feeling like a failure. However, Latinos 

were less likely to endorse having sleep problems, feeling like others were unfriendly, having 

crying spells, or difficulty getting started on things. There were also significant differences in the
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factor loadings for the blues and crying items. In the second model incorporating covariates (e.g., 

gender, age, parental education), nine items showed Latino-White DIF (ps<.05), but two items 

(being bothered by things, crying spells) no longer showed ethnicity DIF. However, graphical 

analyses showed that DIF effects on the overall measure appear small and unlikely to affect total 

scores between groups. Given that the magnitude of DIF observed on the CES-D between 

Latinos and non-Latinos in this sample was small, the CES-D measured depressive symptoms 

similarly between Latino and White youths. Using MNLFA to examine DIF provided a more 

comprehensive picture of how demographic characteristics influenced symptom reporting. 

MNLFA modeled covariates simultaneously when assessing DIF, avoiding potentially 

confounding that might otherwise cloud our understanding of cultural differences.  
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INTRODUCTION 
 

Depressive disorders affect a significant number of individuals across the lifespan; some 

studies estimate that major depressive disorder affects 1% of children, then the rates rise to 4-5% 

in adolescence (Costello, Egger, & Angold, 2005; Kessler, Avenevoli, & Ries Merikangas, 

2001). Having depression at a younger age is predictive of future impairment from depression in 

adulthood (Birmaher, Arbelaez, & Brent, 2002). Adolescents with depression demonstrate poorer 

academic performance (with increased school dropout rates), interpersonal relationship 

problems, and more negative self-esteem (Garber & Horowitz, 2002; Hammen & Rudolph, 

2003; Lewinsohn & Essau, 2002; Waslick, Kandel, & Kakouros, 2002). The need for early 

intervention is crucial because depression is associated with an increased risk of suicide (Nock & 

Kessler, 2006) and the majority who experience their first episode have another one later in their 

lives (Kessing, Hansen, & Andersen, 2004). Despite the negative consequences of untreated 

depression, it often takes many years before an individual is diagnosed and treated for the illness 

(Kessler et al., 2003; Kessler, Merikangas, & Wang, 2007). Therefore, more work needs to be 

done to identify obstacles impeding accurate assessment and treatment, given the association 

between earlier onset of depression and impairment from depression in adulthood (Birmaher et 

al., 2002).     

Evidence-Based Measures to Improve Assessment Accuracy in Depression 

Traditionally, clinicians have used unstructured interviews and their clinical judgment to 

determine an individuals’ diagnosis. However, one problem with unstructured interviews is that 

clinicians may not ask about all the necessary diagnostic criteria or overlook other potential
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diagnoses, potentially leading to inaccurate clinical impressions (Kessler et al., 2001; Spitzer, 

1983). Therefore, semi-structured clinical interviews are considered the “gold standard” to assess 

for disorders such as depression because they provide a guide for clinicians to follow and ask the 

questions needed to assess diagnostic criteria; imposing a structure and incorporating with 

clinical judgment reduced the likelihood of engaging in various biases, such as selectively 

incorporating information that confirms the clinician’s initial impressions and overlooking 

contrary evidence (Angold, 2002). Another benefit of using semi-structured interviews is that 

clinicians have the flexibility to ask more follow-up questions that go beyond the standardized 

interview questions, which could contribute to a more comprehensive picture of the client’s 

clinical presentation.  

 Rating scales and checklists are another way to assess mood symptoms and can be 

attractive to clinical settings because they do not require extensive time or training to administer 

and can have high face validity especially when questions match specific diagnostic criteria 

(Jensen & Haynes, 1986). Individuals can rate the presence and/or severity of particular 

symptoms, which can then be converted to overall summary scores that can inform the clinician 

of the client’s presenting concerns and degree of severity or impairment. Furthermore, 

individuals’ scores can be normed to compare them with others in their age range to determine 

the degree to which their symptoms deviate from others similar to them. When assessing 

children and adolescents for depression, however, incorporating rating scales completed by their 

parents can be valuable because youths may not have the insight into their symptoms, may not 

feel comfortable disclosing their mood symptoms, or may have trouble recalling specific 

information about the onset, frequency, or duration of their symptoms (Garber & Kaminski, 

2000). The added value of parent report can depend on the age of the youth. Young children are 
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less reliable reporters of their psychological symptoms than adolescents (Edelbrock, Costello, 

Dulcan, Kalas, & Conover, 1985), and parents are likely more involved in the everyday lives of 

their children than of their adolescents, making them better able to provide specific details about 

the symptoms they have observed (Richters & Pellegrini, 1989).  

Latinos and Depression 

 Latinos are the largest minority group in the U.S., with 56.5 million people (17.6% of 

national population; U.S. Census Bureau, 2015), so more attention has been directed to assessing 

their mental health outcomes. Research on racial/ethnic differences in depression prevalence 

rates between Latinos and non-Latino Whites has yielded mixed findings. Some researchers have 

found that Latinos had lower rates of lifetime mood disorders (Kessler et al., 2005a), whereas 

other studies found no differences (Kessler, Chiu, Demler, & Walters, 2005b; Kubik, Lytle, 

Birnbaum, Murray, & Perry, 2003). Some studies in youths have found higher depressive 

symptom levels in Latinos (e.g., Allen & Astuto, 2009; Paxton, Valois, Watkins, Huebner, & 

Drane, 2007). One possibility for these differences in prevalence rates is whether depression 

assessments function differently cross-culturally.  

In the psychological literature, the terms Hispanic and Latino are often used 

interchangeably, but some argue they differ in meaning. The term Hispanic was created in the 

1970s by the U.S. Census Bureau to categorize individuals of Spanish heritage (Ennis, Rios-

Vargas, & Albert, 2011). However, because the term highlights European origins as their 

common characteristic and overlooks indigenous cultures (Quiñones-Rosado, 2002), others have 

preferred the use of the term Latino, which refers to people of Latin American heritage, taking 

into account indigenous and African influences in addition to their common history of Spanish 

colonization in their host countries (Ramos & Magana, 2008). The terms Hispanic and Latino 
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will be used interchangeably to be consistent with the terms used in previous studies. For 

individuals who identify as being of European descent, the terms White, non-Latino/Hispanic 

White, or Anglo will be used, consistent with the cited authors’ choice of terms. 

The Importance of Cross-Cultural Adaptation 

 Most measures used in research have been developed and validated in English-speaking 

countries and with predominantly White samples (Guillemin, Bombardier, & Beaton, 1993; 

Vega & Rumbaut, 1991). Therefore, to use a measure in a different language or with a different 

cultural group, a cultural adaptation process is recommended to make sure that the scale’s 

content it was intended to measure stays preserved, and the measure scores can be used to make 

accurate group comparisons (Borsboom, 2006; Chen, 2008; Ferraz, 1997; Vaughn-Coaxum, 

Mair, & Weisz, 2016). For example, if one group scores higher on a depression measure than 

another group for reasons other than their depressive severity, then measure is biased, and 

examining group mean differences can be misleading. In addition, if clinical cut-off scores were 

established based on the scores of one group, bias can lead to inaccurate estimates in prevalence 

rates of a different group (Crockett, Randall, Shen, Russell, & Driscoll, 2005).  

 The goal is to adapt the measure to ensure the new scale maintains semantic, idiomatic, 

experiential, and conceptual equivalence (Beaton, Bombardier, Guillemin, & Ferraz, 2000). 

Semantic equivalence is when the meaning of the words or phrases is preserved after translation 

and/or cultural adaptation. Conceptual equivalence is when a construct has a same meaning 

across groups, because an item may translate but still not be conceptually equivalent (Beaton et 

al., 2000). One example is the meaning of the word “family.” In the U.S., individuals may think 

of their immediate relatives (e.g., if a parent, may think of spouse and children). In other 

countries, such as those in Latin America, individuals may think of their extended relatives as 
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well (e.g., cousins, aunts, siblings). Idiomatic equivalence is when colloquialisms or idioms are 

adequately translated to conserve their meanings. For instance, “feeling blue” means feeling sad 

or down in English, but this phrase would not hold its meaning if directly translated to Spanish. 

Experiential equivalence is when a situation or context described in the measure is adjusted (if 

needed) to fit the new cultural context. For example, if a question asks about ability to being able 

to drive a car, one might need to adjust the item if asking the question in a culture where most 

people do not have access to a car (Guillemin et al., 1993).  

 Guidelines for the adaptation of self-report measures have been recommended, with 

different outlined steps depending on the culture, language, and country of use intended (Beaton 

et al., 2000; Guillemin et al., 1993). Although it may seem intuitive to conduct a formal 

adaptation process when translating a measure in a new language, the guidelines still recommend 

that a cultural adaptation take place even when using the measure in the same country and 

language but with a different culture, because if measures are not equivalent, it is not possible to 

make valid group comparisons (Hambleton & Kanjee, 1995; Vandenberg & Lance, 2007). 

Analyses to assess the equivalence of measures can include item level (e.g., item-to-scale 

correlations, internal consistency) and score-level characteristics (e.g., reliability, construct 

validity; Beaton et al., 2000). Differential item functioning is one way to assess measurement 

invariance (Millsap, 2012). 

Measurement Invariance and Differential Item Functioning: An Overview 

Measurement invariance (MI) can be defined as the assumption that the scale in question 

is measuring the same construct across groups (Borsboom, 2006; Chen, 2008; Vaughn-Coaxum 

et al., 2016). If there is bias in the measure, it can confound the scores, making the group mean 

differences misleading. In addition, for mental health measures, using a clinical cut-off score that 
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was established for one group may lead to under- or over-estimates in prevalence estimates in a 

different group (Crockett et al., 2005). In the Item Response Theory (IRT) literature, the lack of 

measurement invariance is called differential item functioning (DIF). DIF occurs when specific 

items in a measure show statistically significant differences in responses across groups after 

controlling for the specific level of the construct being measured, such as depression, for instance 

(Holland & Wainer, 1993). When DIF is present, individuals’ trait severity level alone does not 

account for their individual responses (De Ayala, 2008). For example, if one is examining 

responses on a depression scale between two different ethnic groups, DIF is present when at 

similar depressive severity levels, one group has a higher probability of endorsing an item than 

the other group. 

 To ensure MI, configural invariance is necessary (though not sufficient); this means that 

the items comprising the measure show a similar factor structure between groups (Horn & 

McArdle, 1992; Meredith, 1993). In other words, the scale indicators correspond to the same 

underlying concepts for each of the groups; the same item needs to be associated with the same 

latent factor in each group, but the factor loadings can differ (Horn, McArdle, & Mason, 1983). 

Configural invariance suggests that in a depression measure, the groups being compared share 

the same concept of depression, and lack of invariance would mean that a different set of items 

might be needed to assess for a particular factor in a different group (Pina, Gonzales, Holly, Zerr, 

& Wynne, 2013).  

Examining other aspects related to item equivalence can be more useful for 

understanding clinically and culturally relevant differences in groups. One of these is metric 

invariance, which occurs when the item factor loadings in a measure are similar across groups 

(Labouvie & Ruetsch, 1995); differences in factor loadings could mean there are differences in 
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the clinical presentation or in the interpretation of an item, or that some items are better 

indicators of the symptom cluster in one group than another. Factor loadings can also be 

conceptualized as slopes of lines regressing item responses on the latent factor, so when the 

factor loadings are equal, their unit of measurement is identical (Bollen, 1989). This is analogous 

to non-uniform DIF, which occurs when the probability of one group endorsing a particular item 

more than the other group differs depending on the trait level, similar to an interaction effect. 

Scalar invariance is also important to consider, which is when the intercepts of the items across 

groups are similar. A violation of scalar invariance is also known as uniform DIF, which occurs 

when the probability of endorsing a particular item is consistently higher in one group across 

trait severity levels, so there is group difference in the probability of endorsing an item at all 

levels of the latent trait (Crane, van Belle, & Larson, 2004; Mellenbergh, 1982). Looking beyond 

configural invariance can be more informative because one can gather information about the 

nuances of symptom presentation and how they differ by group characteristics, which could then 

inform diagnostic impressions and treatment planning (Pina et al., 2013). 

The degree of DIF is known as the magnitude, which can be measured using effect size 

statistics, such as odds ratios, beta coefficients, and change in R-square (Teresi, Ramirez, Lai, & 

Silver, 2008). Because DIF is influenced by the sample size, assessing the magnitude can help to 

elucidate whether the DIF is clinically meaningful. Even if items show DIF, the effect may be 

small enough to not affect the overall scores. To look beyond the item level, the impact of DIF 

on the measure can be examined by assessing how means of a measure change with and without 

the inclusion of the items with DIF; when cut-off scores are established for a measure, one could 

also determine if cut-scores should be adjusted (Stark, Chernyshenko, & Drasgow, 2004). 

Experts caution against merely deleting items that show significant DIF because they can be 
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culturally informative for understanding differences in symptom presentation (Knight, Tein, 

Prost, & Gonzales, 2002; Pina, Little, Knight, & Silverman, 2009). For example, Knight et al. 

(2002) illustrate that a suicide item on a depression scale may load on factors differently by 

ethnic group because of cultural differences in the acceptability of endorsing suicidal thoughts, 

leading to a more limited range of answers. However, deleting this question just to achieve 

measurement invariance would cause a loss of important clinical and cultural information that 

could inform future efforts to better understand differences in symptom presentation and improve 

their detection.  

Factors that Can Lead to Measurement Bias 

 Identifying possible factors that can lead to differential item response across 

race/ethnicity can help to better adapt measures to serve diverse communities. There are several 

factors related to Latinos that may influence how they conceptualize their mental health 

symptoms, which in turn, can influence how they answer questions on a depression scale. 

However, more work needs to be done on factors that can influence within group variation.  

Simply looking at differences between Latinos and Whites is likely masking other effects related 

to other demographic variables. Latinos come from over 20 countries, with each country having 

its own unique cultural and historical traditions (Cauce & Domenech-Rodriguez, 2002). 

Mexicans (66% of Hispanics), Puerto Ricans (9%), Cubans (4%), and Salvadorans (4%) are the 

largest Latino subgroups, and there are vast differences in characteristics including their 

socioeconomic status, level of education, acculturation, and immigrant journeys (Alegria & 

Woo, 2009; Motel & Patten, 2012). In addition, Latinos tend to keep ties with friends and loved 

ones in their home countries, which helps to maintain their language and unique cultural 

traditions despite living in the U.S. (Levitt, DeWind, & Vertovec, 2006; Viruell-Fuentes, 2006).   
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 Therefore, measurement invariance research should move beyond solely focusing on 

Latino-White differences and instead incorporate other explanatory variables that can help 

uncover sources of response bias (Pina et al., 2013). Indeed, research has shown that including 

background characteristics in psychological models improves the score quality relative to models 

that did not incorporate covariates (Curran, Cole, Bauer, Hussong, & Gottfredson, 2016; Curran, 

Cole, Bauer, Rothenberg, & Hussong, 2018). Below we describe some of these characteristics, 

categorized by cultural and demographic factors, and how they might influence between- and 

within-group variation in depressive symptom expression.  

Cultural Factors. 

Somatization of psychological distress. Research suggests that Latinos are among some 

of the minority groups who are more likely to somaticize mental health symptoms, which means 

to express their psychological distress in the form of physical ailments (e.g., insomnia, fatigue, 

appetite loss, restlessness); indeed, the most recent iteration of the Diagnostic and Statistical 

Manual for Mental Disorders (DSM-5) states that “in many cultures, somatic symptoms are very 

likely to constitute the presenting complaint” (American Psychiatric Association, 2013). 

Depression assessment guidelines recommend that when working with Latinos, assessing 

somatic symptoms is important because they can reveal underlying depressive symptoms 

(Lewis-Fernández, Das, Alfonso, Weissman, & Olfson, 2005). Previous studies in adults and 

adolescents have found that Latinos tend to endorse more physical symptoms for their mental 

distress (Canino, Rubio-Stipec, Canino, & Escobar, 1992; Choi & Park, 2006; Escobar, Burnam, 

Karno, Forsythe, & Golding, 1987; Kolody, Vega, Meinhardt, & Bensussen, 1986; Roberts & 

Sobhan, 1992).    
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However, other researchers argue that rates of somatization of mental health symptoms 

are similar cross-culturally. Kirmayer (2001) argued that somatization rates depend greatly on 

the medical setting; for instance, in a primary care setting, patients with depressive symptoms 

may feel like describing their somatic complaints is more relevant given that they are seeing 

medical doctors, not mental health specialists. Therefore, comparing somatization rates without 

taking into account the setting may lead to false conclusions about cultural differences 

(Kirmayer, 2001). In line with this argument, previous studies found no cultural differences in 

rates of somatization of depressive and anxiety symptoms in primary care settings (Kirmayer, 

Robbins, Dworkind, & Yaffe, 1993; Kroenke et al., 1997; Simon, VonKorff, Piccinelli, 

Fullerton, & Ormel, 1999). However, Latinos may be less likely to express negative emotions 

due to increased stigma about mental illness (Varela, Weems, Berman, Hensley, & De Bernal, 

2007). Therefore, if Latinos do choose to describe their symptoms, they may feel more 

comfortable describing their physical or somatic complaints because they are less stigmatizing 

(Epstein, Quill, & McWhinney, 1999). One way to examine the rates of somatization between 

Latinos and Whites is to compare item responses to somatization questions in depression 

measures; if Latinos are more likely to endorse somatic symptoms when experiencing 

depression, then there would be DIF on these items because when accounting for overall 

depressive severity level, Latinos would be more likely to endorse somatic symptoms as 

compared to Whites. In addition, we might also observe differences in the factor loading of the 

somatic symptoms if somatic symptoms are more core to depression as a factor structure in 

Latinos than in Whites.   

 Acculturation. Acculturation is the physical and psychological process of adapting to 

living in a new place with different customs or norms (Wells, Golding, Hough, Burnam, & 
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Karno, 1989). At the psychological level, these processes can include the incorporation of new 

cultural beliefs, values, behaviors, as well as learning a new language and gaining a sense of 

belonging (Rogler, Cortes, & Malgady, 1991). Acculturation is crucial to the study of mental 

health in Latinos because of its influence on mental health related factors. More specifically, 

acculturative stress can result from the process of acculturation, which can include exposure to 

stressful life events, language problems, perceived discrimination, or feeling one’s cultural 

values are incompatible with the host culture’s (Vega, Zimmerman, Gil, Warheit, & Apospori, 

1997). The link between acculturation and mental health outcomes, however, is not clear, with 

some finding higher rates among U.S.-born Latinos, while others showing greater 

psychopathology among immigrant groups (Alegría et al., 2008; Bas-Sarmiento, Saucedo-

Moreno, Fernández-Gutiérrez, & Poza-Méndez, 2017). One possibility for these discrepant 

findings is that how acculturation is measured varies vastly by study (Alegria & Woo, 2009). 

Experts recommend examining multiple domains such as language use, food preferences, ethnic 

identity, and alignment with cultural values (Cuellar, Arnold, & Maldonado, 1995), as well as 

also looking at retention of one’s own culture (Berry, 2003; Cabassa, 2003).  

Most of the acculturation research has been conducted in adults, and the processes in 

youths may differ because of their varied social contexts (school, peers, family dynamics; 

Oetting, Donnermeyer, Trimble, & Beauvais, 1998). Youths are still developing cognitively, 

socially, and emotionally, so they may be more vulnerable to stressors related to acculturation 

(Gonzales, Knight, Morgan-Lopez, Saenz, & Sirolli, 2002). Previous research has found no 

relationship between acculturation levels and depressive symptoms in Mexican youths, but there 

was a positive correlation between acculturative stress and depression (Hovey & King, 1996; 

Katragadda & Tidwell, 1998). Other studies have also come to the opposite conclusions, finding 
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that higher acculturation (as measured by English competence) was associated with lower 

depressive symptoms (Rumbaut, 1996). The most conclusive findings related to acculturation in 

Latino youths has been the link between greater acculturation and problem behaviors such as 

substance use and externalizing problems, and authors theorize that it could be related to Latino 

youths’ increased vulnerability to discrimination pressures, minority status, increased exposure 

to deviant peers when at school, and decreased adherence to family cultural values (Gonzales et 

al., 2002; Yi, Chen, Hussong, & Daughters, 2016). Therefore, more research is needed to 

understand what facets of acculturation play a larger role in the presence of mental health 

symptoms, particularly depression.  

There is a line of research that has examined acculturation’s role in Latino individuals’ 

responses to self-report questionnaires. Marin et al. (1992) found that Hispanics were more likely 

to endorse extreme responses on a Likert scale and agree more with a given item than non-

Hispanic Whites, consistent with previous findings (Hui & Triandis, 1989). However, with 

increased acculturation, Hispanics were less likely to show extreme responses and agree with the 

items less frequently. In addition, this effect still held after controlling for education (Marin et 

al., 1992). A value Latinos may have been socialized to is simpatía, which encourages 

individuals to have smooth interpersonal relationships and be more collectivistic (Booth-Kewley, 

Rosenfeld, & Edwards, 1992). How alignment with simpatía may influence response is that 

Latinos may choose to rate themselves higher on self-report measures because that is indicative 

of showing genuine, unmoderated feelings, allowing for increased openness and responsiveness 

to the group’s needs (Hui & Triandis, 1989). Therefore, Latinos who are less acculturated to U.S. 

culture likely feel more connected to their own culture and thus are more likely to value 

simpatía. Hopwood et al. (2009) expanded on this research and found that Latinos scored 
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significantly higher than Anglo individuals on socially desirable indicators, suggesting that there 

may be cultural differences in how individuals respond to present themselves in a more positive 

light. 

The following questions still remain in this area of research: Are Latinos more likely to 

agree with or pick more extreme ratings for depressive items as compared to Whites? Is this 

effect likely to be similar in youths? Are Latinos likely to over-endorse items relating to positive 

affect to respond in a more socially desirable way? Only two studies have examined the role of 

acculturation on DIF in a depression measure among Hispanic women. Nguyen, Clark, and Ruiz 

(2007) found that the “non-acculturated” Hispanic pregnant women group (defined as preference 

for Spanish CES-D) was less likely to endorse somatic symptom items but more likely to 

endorse positive affect items than the Hispanic group that preferred the English CES-D. 

However, it is unclear whether the DIF is related to acculturation or to the translation of the 

measure. McCabe and colleagues (2011) found that when comparing Spanish CES-D responses 

between Hispanic women with high versus low acculturation levels (as defined by an 

acculturation measure), DIF was only present in one item; women with low acculturation more 

strongly endorsed that “people were unfriendly.” One possibility for this finding is that 

individuals who are less acculturated may face more discrimination in their everyday lives. 

Although these studies examine different aspects of acculturation, they highlight the need for 

future studies to examine acculturation using multiple questions or acculturation measures, 

because uncovering the sources of DIF requires being able to tease apart what differences are 

related to the translation of a measure versus how assimilated one feels to the host culture. 

Therefore, for future studies, examining self-report acculturation as a covariate in DIF studies 

could elucidate within the Latino group the source of the DIF.  
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Demographic Factors.  

Gender. Previous findings show a higher prevalence of depressive symptoms in girls 

relative to boys starting in adolescence (Hankin et al., 1998). Several theories explaining the 

increase of depression among girls have included interactions between stress and biological 

changes associated with puberty (Cyranowski, Frank, Young, & Shear, 2000), girls’ increased 

exposure to interpersonal challenges (Shih, Eberhart, Hammen, & Brennan, 2006), greater risk of 

exposure to traumatic sexual abuse (Hilt & Nolen-Hoeksema, 2009), as well as gender 

differences in responses to stressful negative events, with girls tending to adapt a more 

internalizing and ruminative coping style (Nolen-Hoeksema, 2000).  

Another possibility is that boys and girls differ in their endorsement of their symptoms 

and/or how they respond to questions on measures. Previous research on gender DIF have found 

differences in how boys and girls respond to items. In a study examining the Child Depression 

Inventory (CDI) in a sample of 4,000 school-age children and adolescents, Van Beek and 

colleagues (2012) found that girls were more likely to endorse items examining sadness and 

crying, at similar depression levels, as compared to boys. In addition, girls endorsed the 

following symptoms at higher levels and were more characteristic of depression: worrying about 

the future, self-blaming, and feeling like things bother them all the time (Van Beek, Hessen, 

Hutteman, Verhulp, & Van Leuven, 2012). This suggests that there may be other symptoms boys 

endorse when feeling depressed. One possibility is that boys would be more likely to endorsing 

physical or externalizing symptoms at similar depression levels, but this hypothesis was not 

supported (Van Beek et al., 2012).  

In the MI literature, there is scant research on the interaction between gender and 

ethnicity in depressive symptom endorsement. Uniquely, gender role values that Latinos may 
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have been exposed to growing up are Machismo and Marianismo. Machismo is the idea that the 

man should be the provider, protector, and head of his family (Arciniega, Anderson, Tovar-

Blank, & Tracey, 2008). The counterpart to Machismo is Marianismo, the belief that women 

should be self-sacrificing, nurturing, and a source of spiritual strength for their families, 

characteristics similar to the Virgin Mary, a Catholic icon (Niemann, 2004). Ascribing to these 

beliefs are associated with higher levels of depression, anxiety, and anger (Fragoso & 

Kashubeck, 2000; Kopper & Epperson, 1996; Pina-Watson, Castillo, Ojeda, & Rodriguez, 2013; 

Syzdek & Addis, 2010). Latina girls are socialized to be more emotionally expressive than 

Latino boys (Vazquez-Nuttall, Romero-Garcia, & de Leon, 1987), so Latino boys may feel less 

comfortable expressing emotional problems and instead express them as externalizing behaviors 

(Umaña-Taylor & Updegraff, 2007). However, endorsement of these gender roles has decreased 

across generations, becoming less rigid and more egalitarian with increased urbanization, 

migration, and industrialization (Hurtado, 1992; Ojeda, Rosales, & Good, 2008; Phinney & 

Flores, 2002). These are values that can inform behavior, not necessarily behavior patterns 

themselves (Cauce & Domenech-Rodriguez, 2002). Therefore, if Latina girls were socialized 

about Marianismo believe in these norms, then they may under-endorse items that could conflict 

with their beliefs that they should be strong and self-sacrificing. Similarly, Latino men may be 

more hesitant to endorse emotional symptoms of depression (e.g., feeling sad, worthless) because 

they may think that expressing emotions conflict with masculinity.  

Age. Given that children’s ability to have insight about their experiences and understand 

their mental states develops as they get older, children’s endorsement of depression symptoms 

may differ depending on their age. Depression rates increase around age 14 in adolescence, 

particularly in girls (Hankin et al., 1998). Van Beek et al. (2012) found numerous instances of 
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measurement invariance between adolescents and younger children; for instance, questions 

referring to self-esteem described the overall factor Self-Deprecation better for participants in 

adolescence as compared to those in elementary school. They also reported that at lower overall 

levels on the School Problems factor relative to elementary school children, early adolescent 

participants reported more difficulties with schoolwork (Van Beek et al., 2012). To the best of 

our knowledge, no previous study has examined whether similar findings would be observed in 

Latino youths.  

Socioeconomic status. Vast disparities exist between Latinos and Whites on income and 

education. Latinos are less likely to have a high school or college degree, less likely to have 

health insurance, and be of a lower income bracket as compared to Whites (Marotta & Garcia, 

2003). Individuals of a lower socioeconomic status may face greater stressors such as finding 

work, having enough money to pay bills, risks of living in unsafe neighborhoods or unstable 

housing, and lack of resources to seek medical or mental health treatment when needed. Being of 

a lower SES has been associated with increased depression and anxiety, among other mental 

health problems (Conger, Ge, Elder, Lorenz, & Simons, 1994; Goodman, Slap, & Huang, 2003). 

Research on the effects of SES on DIF in depression measures is scant; however, given that 

Latinos and Whites may differ in SES, it is important to consider whether any ethnic differences 

observed in item response remain after accounting for differences in education level and family 

income.  

Center for Epidemiologic Studies Depression Scale (CES-D) 

The CES-D is a 20-item self-report inventory that assesses frequency of depression 

symptoms over the past week (Radloff, 1977). The CES-D was originally developed to measure 

somatic and affective symptoms in in adult community samples but has been validated for use 
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with youths and adolescents (McArdle, Johnson, Hishinuma, Miyamoto, & Andrade, 2001; 

Weissman, Orvaschel, & Padian, 1980). Radloff (1977) found support for the following four-

factor structure of the CES-D: positive affect, negative affect, psychosomatic complaints, and 

interpersonal problems. There has been extensive debate in the literature as to whether this four-

factor solution applies to Hispanics and other non-White samples (e.g., Liang, Tran, Krause, & 

Markides, 1989; Miller, Markides, & Black, 1997; Stroup-Benham, Lawrence, & Treviño, 

1992). Kim et al. (2011) conducted a meta-analysis of 28 studies examining racial/ethnic 

differences in the CES-D factor structure, summarizing the findings by those using exploratory 

factor analysis (EFA), a data-driven approach to determine the best-fitting underlying structure, 

and confirmatory factor analysis (CFA), a model-driven approach using theory or previous 

results. They found that for the CFA studies, Radloff’s (1977) four-factor structure was 

replicated in most racial/ethnic groups (White, African American, Hispanic, American Indian) 

except for Asians. However, in the EFA studies, the CES-D factors differed greatly by 

racial/ethnic groups; in particular, Hispanics tended to show four factors, but the factor loadings 

of depressed affect and somatic symptom items sometimes switched between the two factors 

(Kim et al., 2011). Although these findings are mixed, they highlight the possibility that cultural 

differences in the conceptualization, meaning, and symptom expression of depression exist. One 

thing to note, however, is most of these studies were with adults. Two previous studies in school-

aged youths also found that the four-factor model did not fit well across Latinos (Crockett et al., 

2005; Perreira, Deeb-Sossa, Harris, & Bollen, 2005).  

Given that most studies using the CES-D sum all the items for a total score, rather than 

looking at separate factor scores, Edwards and colleagues (2010) examined whether a one-factor 

model would provide a good fit. They found that a one-factor model—removing the four 
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reverse-scored positive affect items—provided a good fit; a two factor model in which these four 

positive affect items were in a separate factor also showed comparable fit (Edwards, Cheavens, 

Heiy, & Cukrowicz, 2010). More research is needed to determine whether this factor structure 

would hold for other racial/ethnic groups or for youths.  

Previous DIF findings with the CES-D in Latinos. Only four studies have examined uniform 

DIF with Hispanics; however, none of the samples have included youths. These studies found 

that in aggregate, Hispanics were more likely to endorse particular somatic symptoms and 

depressed affect items, but the significant items, for the most part, differed by study (Boutin-

Foster, 2008; Iwata, Turner, & Lloyd, 2002; Kim, Chiriboga, & Jang, 2009; MacIntosh & 

Strickland, 2010). The findings for the positive affect and interpersonal problems were even 

more mixed, with two studies finding that Hispanics were less likely to endorse certain items in 

these factors (Boutin-Foster, 2008; Iwata et al., 2002; MacIntosh & Strickland, 2010), while 

others finding the opposite pattern (Kim et al., 2009). Regarding non-uniform DIF, only one 

study examined youths. Crockett et al. (2005) found that the factor loadings for three of the 20 

items were significantly higher for Mexican American youths than for Anglo youths (“felt life 

was a failure,” “felt fearful,” and “enjoyed life”), meaning that these symptoms might be more 

central indicators of the particular factor within depression in Mexican Americans than in Anglo 

youths.  

There are several possible factors that could account for these conflicting findings. Only 

two studies controlled for demographic variables (e.g., age, gender, and/or education; Boutin-

Foster, 2008; MacIntosh & Strickland, 2010). In addition, three studies examined elderly adults 

(Boutin-Foster, 2008; Kim et al., 2009; MacIntosh & Strickland, 2010), whereas two focused on 

young adults (Crockett et al., 2005; Iwata et al., 2002). Furthermore, although most used partial 
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correlations to assess for DIF (Boutin-Foster, 2008; Iwata & Buka, 2002; MacIntosh & 

Strickland, 2010), they differed in the way they calculated sum scores used to correlate items in 

question. One assesses the group by item partial correlation by conditioning it on the sum score 

of the remaining items; when an individual’s item response is associated with their group 

membership after accounting for severity level, it indicates that uniform DIF is present (Stricker, 

1982). MacIntosh & Strickland (2010) and Iwata et al. (2002) both excluded the positively 

worded items in their CES-D sum scores due to previous research that Hispanics may have more 

attenuated positive affect, but Boutin-Foster (2008) included these items, making comparison of 

findings challenging because they are not using the same comparison group for the correlations. 

This partial correlation method also has considerable limitations, including not being able to test 

for non-uniform DIF, higher Type I error rates, and high sampling error with smaller sample 

sizes (e.g., fewer than 300 in each group; Stricker, 1984). In contrast, Kim et al. (2009) used both 

IRT and CFA to examine DIF and only identified items that showed DIF under both models, 

which allows for more conservative estimates, reducing the likelihood of Type I error (Stark, 

Chernyshenko, & Drasgow, 2006). Overall, previous DIF studies on CES-D have led to 

inconsistent results on differences in symptom presentation in Latinos, so more research needs to 

be done to determine the relative roles other cultural factors have on influencing item response.  

Moderated Nonlinear Factor Analysis (MNLFA) for DIF/MI 

One technique that has not been previously used to assess race/ethnicity DIF in 

depression symptom ratings is moderated non-linear factor analysis (MNLFA; Bauer & 

Hussong, 2009). This approach grew out of the integrative data analysis (IDA) approach, which 

provides recommendations for how to harmoniously combine and analyze data from multiple 

independent studies (Curran & Hussong, 2009). Bauer (2017) described the benefits of using 
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MNLFA for DIF/MI analyses over other existing analytic approaches, including the Multiple 

Groups (MG) and multiple-indicator multiple cause (MIMIC) models. Unlike MG models, 

MNLFA can test for DIF/MI as a function of multiple individual characteristics, including 

continuous variables, such as age or socioeconomic status, meaning one would not have to 

dichotomize these variables. In addition, an advantage MNLFA has over MIMIC models is that 

not only the factor loadings and intercepts but also the variance-covariance parameters can 

depend on the predictors (Bauer, 2017). Therefore, MNLFA takes the strengths of each of these 

models to 1) allow all parameters (i.e., factor loadings, variances, covariances) to differ as a 

function of individual characteristics and 2) incorporate multiple individual characteristics not 

having to be of the same scale type (e.g., continuous, binary) to assess for DIF simultaneously 

(Bauer & Hussong, 2009). Using this approach could expand our understanding of DIF because 

one could test simultaneously whether a depression measure is invariant across ethnicity, age, 

gender, as well incorporate other important covariates, like acculturation and SES.  

Furthermore, an added benefit of estimated MNLFA models is the ability to compute 

individual-specific factor scores, also known as modal a posteriori [MAP] estimates (Bock & 

Aiken, 1981), which take into account each participant’s response pattern, estimates for 

symptom severity and discrimination, as well as any significant DIF present in the final MNLFA 

model  (Bauer & Hussong, 2009; Cole, Gottfredson, Giordano, & Janssen, 2018; Curran et al., 

2014). Advantages over traditional scoring methods also include the ability to have items 

weighted differently towards the overall score, account for the multidimensional nature of a 

measure, as well as take individual differences of the sample into account (Gottfredson et al., 

2018; Millsap & Everson, 1993).  
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The Present Study & Hypotheses 

 The purpose of the present study is to address previous limitations in our understanding 

of the role that culture plays in depression symptom presentation between Latino and White 

youths. Beyond solely looking at between-group comparisons in symptom response on the CES-

D, one of the most widely used depression measures, we also examined factors that could 

explain within-group differences in symptom expression, to gain a better understanding of a 

multitude of factors can lead to DIF. This study had several aims. Aim 1 examined DIF on the 

CES-D between Latinos and non-Latino White youths. We hypothesized that Latinos would be 

more likely to endorse the somatic symptom items at similar levels of depression than non-

Latino Whites. We also hypothesized that they would show higher factor loadings with the 

somatic symptoms than non-Latino Whites, suggesting that these symptoms are more central to 

depression symptom presentation than in Whites. Aim 2 determined whether ethnicity DIF in the 

CES-D would still be present after accounting for other important covariates (age, gender, SES). 

We hypothesized that a MNLFA model that incorporates these demographic covariates would 

result in more accurate factor scores than a model that only incorporated ethnicity because items 

that show ethnicity DIF may be better explained by other covariates not previously incorporated. 

Aim 3 examined the interactions between gender and ethnicity to determine whether DIF 

changes depending on the combinations of these factors. We predicted that there would be an 

ethnicity by gender interaction, such that Latino boys would be significantly more likely to 

endorse somatic symptoms than Latino girls, and this gender difference would be significant but 

less pronounced between White youths. An exploratory aim compared Latino subgroups 

separately (Mexicans, Puerto Ricans, and Cubans) to examine whether there were any subgroup 

differences in the intercepts and factor loadings. We also assessed whether there was 
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acculturation DIF and predicted that Latinos who were less acculturated to U.S. culture will 

endorse higher somatic symptoms and be more likely to endorse the positively worded CES-D 

items.  

METHODS 
 
Participants and Procedures 

 These secondary analyses utilized data from the National Longitudinal Study of 

Adolescent Health, “Add Health,” which is a nationally representative sample of adolescents 

from Grades 7 through 12 (Harris & Udry, 2008). The purpose of this study was to examine 

factors influencing adolescent health, and the first two Waves focused on factors such as 

personal traits, family dynamics, interpersonal relationships, schools, neighborhoods, and their 

communities. Participants were selected with unequal probability from 80 high schools and 52 

middle schools, with the intention to be representative of U.S. schools in regard to ethnicity, 

region, school type and size, and urbanicity. Some minority groups were sampled in proportion 

to their U.S. population size, but smaller groups, including Puerto Rican and Cuban youths, were 

over sampled, which makes it possible to conduct more within ethnic group analyses (Harris & 

Udry, 2008). Add Health is the largest and most comprehensive longitudinal survey conducted 

on adolescents, with adolescents being interviewed in 1995, 1996, 2001-2002, 2008, and 2016. 

The study began as in-school questionnaires, and students who completed these or were from 

one of the participating schools were eligible to complete a home interview (N = 20,745 

completed in-home surveys). Our analyses used Wave I adolescents who were in Grades 7-12 

during the 1994-1995 school year and who did not have missing CES-D data on all variables.  

Measures 
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Demographic Variables. Regarding race/ethnicity, participants were included in the 

non-Hispanic White group if they identified White as best describing their racial background and 

stated “no” to being of Hispanic or Latino origin. Participants in the Latino group were those 

who identified as being of Hispanic or Latino origin, regardless of their Hispanic/Latino 

background (answer choices: Mexican/Mexican American, Cuban/Cuban American, Puerto 

Rican, Central/South American, Other Hispanic). For the exploratory aim, Latinos were 

categorized according to their identification with their Hispanic/Latino subgroup; Latinos who 

identified as being in more than one of these subgroups were excluded for these analyses. Our 

final sample included 9,919 Whites and 3,208 Latinos.  

Participants reported their age and gender. For socioeconomic status, we evaluated 

parents’ level of education (highest reported between mother and father; parent-reported when 

available, and otherwise adolescent-reported).  

Acculturation. There were no questions directly assessing acculturation, so we coded the 

following proxy measures (for Latinos only): language spoken at home (English = 1, Other = 0), 

language, country of birth (U.S. = 1, Other = 0), parents’ country of birth (U.S. = 1, Other = 0), 

and length of stay in the U.S. (5 years or greater = 1, fewer than 5 years = 0; Greenman & Xie, 

2008). Scores for each of these measures were calculated into percentage of maximum possible 

(POMP) scores, and greater values indicate greater U.S. acculturation.  

CES-D. The CES-D is a 20-item measure developed by the National Institute of Mental 

Health’s Center for Epidemiologic Studies (Radloff, 1977). Individuals rated how often they felt 

each of the symptoms in the past week on a scale of 0 to 3 (e.g., 0 – Rarely or none of the time, 

less than one day; 3 – most or all of the time, 5-7 days). The positive affect items are reverse 

coded, and scores are summed, so they range from 0 to 60. Higher scores indicate greater 
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symptom severity. The cut-off score of 16 has been used to indicate individuals with a high risk 

of having depression (Radloff, 1977; Zich, Attkisson, & Greenfield, 1990). The CES-D has 

shown to have high reliability, with coefficients ranging from 0.85 to 0.90 (Radloff, 1977). Add 

Health used a modified version of the CES-D. The wording was changed from “I” to “you”, four 

of the items (Items 7, 11, 17, 20) were changed to be more meaningful to adolescents (see 

Appendix 1 for summary of changes), and the “trouble staying asleep or falling asleep” and 

“frequent crying” were for the past 12 months and scored from 0-4 (e.g., 0 – never; 4 – every 

day). To account for these changes, we recoded these items so that responses of 3 or 4 will be 

marked as a 3 to make them consistent with the other 18 items. Despite the potential concern for 

these two items with the different time frame to form their own factor, previous research did not 

find a substantial difference in factor loadings from those items with the 1-week time frame 

(Crockett et al., 2005).   

Analytic Plan 

Statistical analyses followed recommendations outlined in Bauer (2017) and Curran et al. 

(2014). We used Mplus Version 8 (Muthén & Muthén, 2007) and the aMNLFA R package for the 

for the EFA and MNFLA analyses (Cole et al., 2018; Gottfredson et al., 2018). For the 

measurement invariance analyses, aMNFLA produced individual output files, which were run 

using the MplusAutomation R package (Hallquist & Wiley, 2018). First, we examined the 

descriptive statistics and conducted graphical analyses of the 20 CES-D items and take note of 

any trends occurring as a function of each covariate of interest (age, gender, parent education). 

Next, we used EFA to test dimensionality and item local dependence, focusing on whether the 

two-factor structure proposed by Edwards et al. (2010) is supported in this data.  
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  For aim 1, we tested two MNLFA models for each CES-D factor, allowing the factor 

means, intercepts, and factor loadings to vary by ethnicity (Latino vs. Whites). We did not test 

for variance impact. We compared the intercept and factor loadings for each item and determine 

whether any significant ethnicity DIF is present. For aims 2 and 3, we tested two additional 

MNLFA models in which we include ethnicity as well as other covariates (gender, age, parent 

education, gender x ethnicity interaction) and examine whether DIF occurs as a function of any 

of these covariates in the factor loadings or intercepts for the CES-D items.  

To identify items showing DIF for each MNLFA model, we used an iterative strategy 

illustrated in Bauer (2017), with the assistance of the aMNLFA R package, in which first 

assumed all items to be invariant and then test for DIF with the covariates of interest (ethnicity, 

for the first model set, and ethnicity, gender, age, parent education, and gender x ethnicity 

interaction for the second model set). We assessed each CES-D item individually by freeing its 

parameters, while holding the other items constant as anchors. Once the CES-D item for which 

DIF would result in the largest improvement of fit was identified, we evaluated whether allowing 

DIF in a second item would significantly improve model fit, and so forth until no further 

improvement in model fit was possible. Any nonsignificant DIF terms were trimmed (using 

Wald tests), and we used the Benjamini-Hochberg procedure to adjust the Type I error rate 

(Benjamini & Hochberg, 1995; Thissen, Steinberg, & Kuang, 2002).  

We fit a final set of MNLFA models (for each aim) by incorporating the specifications 

we determined for the factor means, variances, and DIF, such that all the significant effects will 

be incorporated into one MNLFA model for each factor (negative and positive). Lastly, we 

calculated factor scores for each individual, based on the parameters from each set of MNLFA 

models, and we compared the criterion validity of these scores by computing correlations with 
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three variables that may be related to depressive symptom severity: suicidal ideation 

endorsement (During the past 12 months, did you ever seriously think about committing 

suicide?), missing school (In the last month, how often did a health or emotional problem cause 

you to miss a day of school?), and receipt of counseling (In the past year, have you received 

psychological or emotional counseling?). 

To assess the effect of DIF on the items and the overall measure, we visually inspected 

the following plots: item characteristic curves (ICCs) for items that showed the largest DIF by 

ethnicity (for each model) and test information curves, which is the amount of information that 

all the items in sum provide at any level of the latent trait. For the exploratory aim, we 

categorized Latinos into subgroups based on how they identified (Mexicans, Puerto Ricans, 

Cubans) and tested two MNLFA models examining whether DIF exists as a function of race, 

age, gender, parent education, or acculturation.    

RESULTS 
 
Demographics and Preliminary Analyses 

Respondents in our sample (N =13,127) ranged from 11 to 21 years of age (M = 15.7). 

The breakdown between males and females was almost evenly split (6661 females, or 51%).  

Table 1 presents the demographic characteristics between Latino and non-Latino White 

respondents. Latino respondents were significantly older and have higher CES-D total scores (all 

ps < .001). White respondents were significantly more likely than Latino respondents to have a 

parent with a college degree (26% compared to 13%, respectively !2 [1] = 235.54, p < .001).  

Non-Latino Whites were significantly more likely to report receiving counseling for 

psychological or emotional problems (14% versus 12%, respectively; p = .003). There were 

group differences in days missed from school in the past week due to physical or emotional 
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problems. Examination of the adjusted standardized residuals indicated that Latinos who 

endorsed missing a few times through almost every day and Whites who endorsed never missing 

school are observed significantly more than expected (ps < .05). In addition, Latinos who 

endorsed never missing school and Whites who endorsed missing a few times through almost 

every day are observed significantly less than expected (ps < .05). There were no group 

differences in gender or suicidal ideation (ps > .47).  

MNLFA Testing 

The distribution of the 20 CES-D items (scored 0 - 3) were assessed to ensure no cells 

were sparse and that the skew and kurtosis for each item was under reasonable limits (skew < 2, 

kurtosis < 7). All items met these criteria, with the exception of item 9 (failure), which had a 

skew value of 2.97 and kurtosis of 9.64. Therefore, we opted not to dichotomize the items and 

kept them as ordinal for the subsequent analyses. Our EFA results supported the two-factor 

structure proposed by Edwards et al. (2010), in which the 16 negatively worded symptoms 

loaded on one factor and the four positively worded items (reverse-coded) loaded on a second 

factor. This factor structure was consistent when looking at both the pooled data and also by 

ethnic subgroup (Latinos and Whites).  Therefore, we conducted separate MNLFA models for 

each factor.  

Model 1 (ethnicity only). Table 2 shows the complete set of estimated effects for the 

factor means, item intercepts, and factor loadings that showed in model proposed in Aim 1 (only 

examining ethnicity). The significant effects of ethnicity on the factor means indicate that 

Latinos reported more severe depressive symptoms than White respondents (ps < .001). None of 

the items in the positive factor showed any ethnicity DIF, whereas ethnicity intercept DIF was 

present for eight of the sixteen negative factor items (bothered, blues, failure, sleep, talk less, 
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unfriendly, crying spells, and get going). At similar levels of depression, Latinos were more 

likely to score higher on being bothered by things, feeling unable to shake the blues, talking less, 

and feeling like a failure. However, they were less likely to endorse having sleep problems, 

feeling like others were unfriendly, having crying spells, or difficulty getting started on things. 

The only items that showed ethnicity loading DIF were the blues and crying spells items; the 

factor loading for blues was lower for Latino respondents, so for Latinos, feeling like they 

couldn’t shake the blues is a less core feature to the negative factor. For the crying item, the 

factor loading was greater in Latinos, suggesting that the item was more discriminating for 

Latinos than for Whites. In contrast with our Aim 1 hypothesis, Latinos were less likely to 

endorse two somatic items (sleep, talk less), and showed no differences for three items (appetite, 

tired, mind). There were also no group differences in the factor loadings for the somatic 

symptom items.  

Model 2 (all covariates). Table 3 shows the complete set of estimated effects for the 

factor means, item intercepts, and factor loadings that showed in model proposed in Aim 2 

(incorporating all covariates of interest). The factor means significantly differed by ethnicity, 

age, gender, and parental education (ps < .001). When comparing the ethnicity DIF from the 

previous model, the ethnicity intercept DIF from the bothered and crying spells items was not 

present in Model 2; instead, these items displayed both age and gender intercept DIF, which 

suggests that these characteristics may better explain the differences in responses. 

Two items in the negative factor showed no differences across ethnicity, age, gender, 

parental education (depressed and tired). Items in the positive factor did not show any ethnic 

differences, whereas six items in the negative factor (blues, failure, sleep, talk less, unfriendly, 

get going) showed ethnic differences in the intercept loadings. At similar levels of depression, 
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Latino respondents were more likely to endorse feeling it was hard to shake off the blues, feeling 

like a failure, and talking less. They were less likely to endorse trouble sleeping, feeling people 

were unfriendly, and getting started on doing things (as indicated by negative intercept values), 

as compared to White respondents. With one exception (blues), there were no ethnic differences 

in the factor loadings for any of the items in the positive or negative factors, suggesting that the 

strength of the relationship between these items and their respective factor did not differ between 

Latino and White respondents. For the blues item, the factor loading on the negative factor was 

lower for Latinos, suggesting that feeling like it was hard to shake the blues is a less central 

feature (and less discriminating) within the negative factor for depression among Latino 

respondents as compared to White respondents.  

Gender DIF was present for ten items in the negative factor (bothered, appetite, mind, 

failure, talk less, unfriendly, crying spells, sad, dislike me, get going), and one item in the 

positive factor (happy). For the most part, this gender DIF was confined to the intercepts, with 

the exception of gender loading DIF in the crying and dislike items in the negative factor and 

happy in the positive factor. There was no significant gender by ethnicity interaction in any of 

the items, so our Aim 3 hypothesis was not supported. At similar levels of depression, female 

respondents were more likely to endorse being bothered by things, having a poor appetite, crying 

frequently, and feeling sad. In contrast, the negative intercept loadings indicated that across 

similar levels of depression, female respondents reported lower severity scores for trouble 

keeping their mind on what they were doing, feeling like a failure, talking less, feeling people 

were unfriendly, feeling like people disliked them, and getting started doing things.  

Age DIF was observed in the intercepts for nine items in the negative factor (bothered, 

appetite, fearful, sleep, lonely, crying, dislike, get going) and one positive factor item (enjoyed 
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life). At similar levels of depression, older respondents were more likely to endorse being 

bothered by things, having a loss of appetite, feeling lonely, and getting started doing things. 

Older respondents were less likely to endorse enjoying life. In addition, younger respondents 

were more likely to endorse being fearful, having sleep problems, and feeling that others dislike 

them. Age factor loading DIF was also observed for the unfriendly and enjoyed life items.  

Lastly, parental education (high school and/or college education) intercept DIF was 

observed for nine items in the negative factor (appetite, failure, sleep, lonely, unfriendly, dislike 

me, get going) and two items in the negative factor (good, hopeful). More specifically, at similar 

levels of depression, respondents with a parent who has a college degree (or beyond) were less 

likely to endorse loss of appetite, feeling like a failure, or feeling like others dislike them; they 

were more likely to endorse having sleep problems, feeling lonely, feeling others were 

unfriendly, and trouble getting started on things. Respondents who have a parent with no high 

school degree were more likely to endorse feeling like a failure, feeling good, and feeling 

hopeful, while also being less likely to endorse having sleep problems, feeling lonely, and 

feeling that others were unfriendly. The unfriendly and dislike items also showed factor loading 

DIF with parental education: for respondents who have a parent with a high school degree (and 

above), feeling that others were unfriendly was a less discriminating item, whereas for 

respondents who have parents with at least a college degree, feeling that others disliked them 

was more discriminating across latent levels of the negative factor.  

DIF Impact – Graphical Analyses  

Figures 1 and 2 show the ICCs for select items in both model sets that showed the highest 

degree of DIF. In both models (Figures 1a and 1b, as well as 2a and 2b), the trace lines for blues 

and failure items are shifted slightly to the left for Latinos (dashed line) at each response 
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category. Figure 1c shows the trace lines for the crying item, which shows that the lines for 

Latinos (dashed) were shifted slightly to the right, indicating that at similar levels of the negative 

factor, Latinos were less likely to endorse crying frequently; however, this effect was no longer 

significant in Model 2. Figure 2c shows the trace lines for the unfriendly item, which were 

shifted slightly to the right for Latinos, indicating that they had to have levels of the negative 

factor for them to report that people were unfriendly to them.  

Figures 3a through 3d shows the total information curves for Models 1 and 2 (by factor), 

which illustrate how well the test is doing at estimating the latent trait (negative or positive 

factor) over the range of CES-D factor scores. In all four quadrants, the curves for Latinos and 

Whites almost perfectly overlap, suggesting that the items characterize the negative and positive 

latent trait similarly for Latino and White youths in both MNLFA models. Taken together, these 

plots indicate that even though intercept and loading DIF was observed for various items, the 

effects of DIF appears to be small and unlikely to be clinically meaningful when comparing 

Latinos with White respondents. 

Factor Score Comparisons 

 For each MNLFA model set, we computed factor scores and compared them with the 

traditional unweighted scoring (sum of all the item scores, positive factor items being reverse 

scored). Table 4 shows the correlations between the various scoring methods with endorsement 

of suicidal ideation, days of school missed, and receipt of psychological counseling. For the 

negative factor items, the traditional scoring approach (summing all the negative items) showed 

the highest correlations for all three criterion variables, and the MNLFA factor score correlations 

were similar; the Model 1 factor score correlation with suicidal ideation was higher than Model 

2’s (p < .05). For the positive factor, however, a different pattern emerged. Model 2 factor scores 
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had the highest correlations with all three variables (ps < .05). The traditional scoring method (all 

items, summed) was included in the table to illustrate the correlations between scores typically 

used in clinical and research settings with these outcome variables. 

Exploratory Analyses 

For our exploratory aim, we looked at respondents who identified as either Mexican 

(n=1,514), Cuban (n = 457), or Puerto Rican (n = 508). Latinos who identified as Central 

American (n = 296) or other Latino (n = 205) were excluded from the MNLFA analysis due to 

the sparse number of responses for some of the CES-D item categories. In addition, Latinos who 

indicated more than one subgroup (n=216) were not included in these exploratory analyses. 

Table 5 shows the demographic characteristics (age, gender, acculturation variables, parental 

education, CES-D total scores) between the remaining groups. One way between-subjects 

ANOVAs were conducted to examine group differences in age, CES-D total scores, and 

acculturation POMP scores. There was a significant effect of group on age, F(2, 2469) = 24.27, p 

< .001. Games-Howell post hoc tests showed that Cubans were significant older than Mexicans 

and Puerto Ricans, and Puerto Ricans were significantly older than Mexicans (all ps < .001; see 

Table 4). There was also a significant effect of group on CES-D total scores, F(2, 2469) = 12.27, 

p < .001. Mexicans and Puerto Ricans both had higher CES-D scores than Cubans (ps < .01), but 

they did not differ significantly from each other (p = .47). Lastly, there was a significant group 

effect for acculturation POMP scores, F(2, 2466) = 251.59, p < .001. Post hoc tests indicated that 

Puerto Ricans had significantly higher acculturation scores, followed by Mexicans (ps < .001). 

Chi-square test indicated that parent education significantly differed by group, c2(4) = 130.79, p 

< .001. Examination of the adjusted standardized residuals indicated that Mexicans who have a 

parent with no high school degree, Puerto Ricans who have a parent with a high school degree, 
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and Cubans who have a parent with a college degree (or above) are observed significantly more 

than expected, whereas Mexicans who have a parent with a high school degree or above, and 

Cubans and Puerto Ricans who have a parent with no high school degree are observed 

significantly less than expected (ps < .05). 

Table 6 shows the factor means and DIF parameters between the three Latino subgroups 

(Mexicans, Cubans, and Puerto Ricans). For both negative and positive factors, the means 

differed significantly by race, age, and gender. For the positive factor, respondents with parents 

who had at least a high school education reported lower symptom severity (p = .002). Race 

intercept DIF was present for two negative factor items (fearful and dislike) and two positive 

factor items (good and hopeful). At similar levels of the negative factor, Cubans were less likely 

to endorse being fearful and feeling disliked by others. For the positive factor items, Cubans and 

Puerto Ricans were more likely to report feeling good, and Cubans were more likely to report 

feeling hopeful, relative to the other Latino groups. Acculturation intercept DIF was present for 

three negative factor items (bothered, tired, sleep, and dislike me). However, the intercepts only 

differed by 0.01 units, so the difference was small. Five items in the negative factor (blues, 

depressed, failure, lonely, and sad) and all but one item in the positive factor (good, happy, 

enjoyed life) showed no differences across race, age, gender, parental education, and 

acculturation within the Latino sample. Gender intercept DIF was present for six negative factor 

items (appetite, mind, talk less, unfriendly, crying spells, and get going) but for none of the 

positive factor items. Lastly, there was age intercept and loading DIF for the good item in the 

positive factor, suggesting that for older Latino respondents, feeling good is a less core feature of 

the positive factor than for younger Latino respondents.  
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DISCUSSION 
 

Although many studies have explored culture DIF in various depression scales, including 

the CES-D, there has not been a consensus on symptoms that consistently show DIF between 

Latinos and non-Latino Whites. There are many possible explanations for this, including 

variation in how (if at all) other demographic variables were accounted for in the analyses, as 

well as statistical technique used to test for DIF, with its own assumptions, strengths, and 

limitations.  This variation makes comparing results across studies challenging, especially if the 

background characteristics of the samples are vastly different outside of the target characteristic 

(i.e., age, gender).  Therefore, this investigation aimed to use MNLFA to examine the role that 

culture plays in depressive symptom presentation between Latino and White youths on the CES-

D, while incorporating other demographic covariates that may also explain differences in 

endorsement of depressive symptoms. To the best of our knowledge, this was the first study to 

use MNLFA to closely examine patterns in depressive symptom endorsement between Latino 

and non-Latino White youths, while also paying attention to how other demographic 

characteristics influence symptom presentation between these groups.   

Main Findings  

 For our first aim, we examined whether there were cultural differences in the 

endorsement of somatic symptoms to help elucidate previous mixed findings on patterns in 

somatic symptom endorsement (e.g., Choi & Park, 2006; Kirmayer, 2001; Lewis-Fernández et 

al., 2005). We hypothesized that Latinos will be more likely to endorse somatic symptoms (at 

similar levels of depression) and show higher factor loadings for these items than Whites. 

However, in both sets of MNLFA models, the only somatic item Latinos were more likely to 

endorse was talking less; otherwise, they were less likely to endorse having sleep problems and 
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trouble getting started on activities, and they showed no differences in endorsement of feeling 

tired, keeping their mind on what they were doing, or appetite loss. In addition, the factor 

loadings for these somatic items did not differ between Latinos and Whites, indicating no 

cultural differences in discrimination between low and high levels of the underlying latent trait.  

These findings support previous work that also failed to find differences in the rates of somatic 

symptom endorsement (Kirmayer et al., 1993; Kroenke et al., 1997; Simon et al., 1999; 

Uebelacker, Strong, Weinstock, & Miller, 2009). Kirmayer (2001) argued that setting plays an 

important role on what symptoms individuals are likely to report on initially; in a primary care 

office, for example, respondents are likely to focus on physical/somatic symptoms even when 

they are depressed potentially because of beliefs about the relevance of the more 

internalizing/emotional symptoms. Therefore, initial somatic complaints does not necessarily 

indicate that those symptoms are the individuals’ sole or primary depressive symptoms 

(Kirmayer, 2001; Kirmayer et al., 1993; Uebelacker et al., 2009). This argument is in line with 

what we observed; the Add Health respondents completed the CES-D interview questions in 

their homes, were not treatment-seeking individuals, and they answered standardized questions 

with specific response options.   

 Our second aim was to examine whether items still showed ethnicity DIF after 

accounting for other important demographic characteristics, such as age, gender, and parental 

education. We hypothesized that a MNLFA model that incorporates these demographic 

covariates would provide a more accurate picture of any cultural differences than a model that 

only looked at ethnicity DIF because DIF for some items may be better explained by other 

demographic variables. When comparing the two MNLFA model sets, two items that had 

initially showed ethnicity DIF in the negative factor (being bothered by things, crying spells), no 
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longer showed ethnicity DIF in the full model. Instead, these items showed both age and gender 

intercept DIF in the intercepts, indicating that age and gender led to differences in endorsing 

these items at similar levels of depression. Latinos in this sample were significantly older than 

the White respondents, so one possibility is that not incorporating age in the first model may 

have conflated the source of DIF for these items. This illustrates one of the strengths of MNLFA;  

by looking at multiple covariates simultaneously when assessing DIF, one can avoid potentially 

confounding the individual effects of one characteristic that may be driven by another, which can 

cloud our understanding of any cultural differences. In addition, several items not only showed 

ethnicity DIF, but DIF for gender, age, and parental education, indicating that DIF coming from 

various characteristics can be occurring simultaneously.  

One effect we observed in both models was the presence of intercept and factor loading 

DIF for Latinos with the blues item. In particular, the factor loading was lower by 0.35 units for 

Latinos than for Whites, which indicates that feeling unable able to “shake off the blues, even 

with the help from family and friends” is not as discriminating between Latinos with lower and 

higher levels of the negative latent trait, as compared to White respondents. One possible 

explanation for DIF being present in this item is because of the way it is written: “shake off the 

blues” is an idiom, so some individuals, especially those who did not grow up speaking English 

at home or were raised in another culture, may not be familiar that the blues means feeling sad or 

depressed, so even if they feel severely depressed, they may not rate this item highly. When 

using an existing measure with a different culture, it is recommended that the questions be 

evaluated to ensure that they have idiomatic equivalence across different groups even if keeping 

the written language the same (Beaton et al., 2000). One way to investigate this hypothesis in a 
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future study is to re-word this question to remove any idioms to see if the culture DIF still 

remains.  

 When comparing the MNLFA factor scores with the traditional CES-D scoring by 

computing correlations with three established variables thought to be related to depressive 

symptomatology, our findings were mixed and not quite what we expected. For the positive 

factor, the Model 2 factor scores had the highest correlations with all three variables (suicidal 

ideation, missed school, receipt of counseling), and the traditional scoring had the lowest 

correlation, which is consistent with previous research that incorporating background 

characteristics improves the score quality (Curran et al., 2016). For the negative factor, however, 

the traditional score (summing all negative items) produced the highest correlations with the 

three outcome variables, and for the most part, the two model factor scores showed similar 

correlation coefficients. We did not expect that the traditional negative factor score would 

outperform the MNLFA factor scores, given that traditional scoring methods face many 

limitations and do not incorporate individual-level characteristics of the respondent. Although we 

can only speculate, one possibility is that the CES-D negative factor items include depression-

irrelevant variance that is also related to the criterion variables we examined. For future analyses, 

we will assess how the negative and positive factors differ and whether estimating a 

multidimensional MNLFA model could lead to more accurate factor scores.   

We also examined whether there were any interactions with gender and ethnicity on DIF 

with the CES-D items. We predicted that because Latino culture has placed an emphasis on 

particular gender norms, known as Machismo and Marianismo, we would find evidence of an 

interaction such that Latino boys would be more likely to endorse somatic symptoms than Latino 

girls, and that this gender difference would be less pronounced with White youths. This 
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interaction was not significant in any of our final trimmed models. However, when looking at 

our exploratory model (only including Latinos), Latino males were more likely to endorse 

difficulty concentrating, talking less, and getting started on activities, while Latina females were 

more likely to report loss of appetite and crying spells. These gender differences were also 

present when looking at the pooled sample. The largest effect was for the crying item, and this 

gender DIF pattern has been well-established in the literature (e.g., Steinberg & Thissen, 2006; 

Van Beek et al., 2012). These findings suggest that we do observe gender differences in 

symptom endorsement, but these differences manifest similarly in the Latino respondents as 

well. One thing to consider is that Add Health did not ask respondents about their beliefs about 

gender norms, so an extension of this work could be to assess whether the patterns of DIF would 

change when comparing an individual’s beliefs versus their gender identity.   

 As an exploratory aim, we capitalized on a strength of the Add Health study and 

examined DIF by Latino subgroup (Mexicans, Cubans, and Puerto Ricans), which has not often 

possible in previous research due to various factors, including insufficient sample sizes and/or 

researchers not collecting information about Latinos’ racial identification (Alegría et al., 2008; 

Cauce & Domenech-Rodriguez, 2002). To account for cultural differences within the Latino 

subgroups, we created a composite acculturation measure based on multiple variables (language 

spoken at home, self and parents’ country of birth, years in the US) to operationalize degree of 

acculturation.  We hypothesized that less acculturated Latinos would endorse higher somatic 

symptoms and be more likely to endorse positively worded CES-D items. However, we found no 

connection between acculturation scores and endorsement of positive factor items. Acculturation 

DIF seemed to appear in four negative factor items: being bothered by things, feeling tired, 

having sleep problems, and feeling that others dislike them, with only two of these considered 
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somatic symptoms (sleep problems, feeling tired). The difference in the intercepts between 

Latinos who had higher acculturation scores was only a maximum of 0.01 units, so this 

difference is not likely to be clinically meaningful. We observed subgroup DIF with other items; 

at similar levels of depression, Cubans were less likely to endorse feeling fearful and being 

disliked by others, while being more likely to endorse feeling good and feeling hopeful than 

Puerto Ricans and Mexicans. Puerto Ricans were also more likely to endorse feeling good. There 

were notable differences in parental education and other demographic characteristics across the 

Latino subgroups, which we would have overlooked if we had only assessed Latinos as one 

group. Given these demographic differences, incorporating them into a MNLFA model allowed 

us to examine items that still showed culture DIF even after accounting for these variables, 

which helps us to better understand cultural differences in symptom presentation.  

Strengths and Implications  

One of the strengths of this study was having a large sample of Whites and Latinos, 

providing us with the statistical power to detect even small differences. The DIF findings that 

emerged remained statistically significant even after using the Benjamini-Hochberg procedure to 

control the false discovery rate. However, given our increased statistical power, we must 

critically evaluate the patterns to determine whether the DIF we observed in the CES-D items is 

clinically meaningful and warrants any changes to the measure format or scoring. Upon closer 

examining graphical depictions of item response functions and test information curves, we 

determined that these differences are not likely to have a large clinical impact on the CES-D 

scores. One possibility for why this occurs is that DIF at the item level canceled out at the overall 

score level because the direction of DIF between Latinos and Whites did not appear consistent in 

one direction; therefore, simply removing items that showed DIF, such as the blues item that 
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showed consistent DIF in both MNLFA models, could have negative consequences and 

compromise the scale validity (Mchorney & Fleishman, 2010). When comparing the mean factor 

scores with the traditional unweighted scoring, both sets of scoring indicated that Latinos in this 

sample had higher mean CES-D scores, indicating that even after accounting for DIF, Latino 

youths in this sample reported slightly higher depressive symptom severity. The direction of the 

results did not change, indicating that the CES-D scoring may not need to be adjusted. However, 

given that this study was a community sample rather than with a group of youths seeking 

treatment for mental health problems, the patterns of DIF may change with youths who have 

more severe psychopathology or have CES-D scores on the higher end of the spectrum. 

 Another unique contribution our study has added to the literature is the examination 

parental education as a proxy for SES in depression symptom endorsement. By incorporating 

parental education in our MNLFA models, we found that respondents who had parents with at 

least a high school degree had lower negative and positive factor (reverse-coded) means (with 

college degree or more having the lowest depressive symptom severity), and when accounting 

for the other covariates, respondents with a parent with a high school degree (and above) and a 

college degree (or above) showed DIF in endorsement of appetite, feeling like a failure, sleep 

problems, feeling lonely, feeling that others were unfriendly, trouble getting going, as well as 

feeling hopeful and good. The direction of the DIF did not go in one consistent direction, so it is 

likely that the effects on the overall measure is small and likely to cancel out. However, it is 

nonetheless important to consider why we might be seeing these patterns. Some researchers have 

argued that groups with less power (as defined by lower SES) may be more attune to impression 

management and thus be less likely to report on any stigmatizing symptoms (Johnson & Van de 

Vijver, 2002; Ross & Mirowsky, 2006). Our DIF findings did not provide clear evidence for this 
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argument; for example, for the failure item, respondents who had a parent with no high school 

education were more likely to endorse feeling like a failure, but relative to the other groups, they 

were less likely to endorse problems with sleep, feeling that others were unfriendly, as well as 

less likely to endorse feeling good and hopeful. Furthermore, respondents with a parent who had 

no high school education also had higher CES-D mean scores for both the positive and negative 

factors, indicating greater depressive symptom severity. This is in line with our argument that 

having a parent with less education may indicate being of a lower SES, which in turn is 

associated with increased stressors that can exacerbate mental health symptoms (Conger et al., 

1994; Goodman, Meltzer, & Bailey, 1998). Observing the degree of items that showed education 

DIF illustrates the need to more closely examine the question of whether impression 

management in mental health measures differs as a function of SES.  

Limitations 

These study findings, however, need to be considered in the context of several 

limitations. First, we did not use sample weights, which is important given that several groups of 

adolescents were selected with unequal probability based on race (e.g., Cubans, Puerto Ricans), 

as well enrollment in certain schools. Therefore, estimates will be biased and one cannot draw 

conclusions about the general population (Chen & Chantala, 2013). For these analyses, we 

ultimately decided not to use the sample weights because we were only looking at a subset of the 

Add Health sample (i.e., Whites and Latinos), and because the sampling weights assume a 

whole-sample analysis, we would have to re-norm the weights. Furthermore, no previous study 

has used weighting when conducting MNLFA, so further work needs to be done to ensure the 

correct weighting procedures are incorporated to be able to draw conclusions about the 

population. In addition, we opted not to test for variance impact in our models, so we were not 
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able to comment on how the variances of the factors change depending on the covariates in our 

models. We ultimately decided not to test for this because we did not have set hypotheses about 

how our covariates might influence the variance, but we may decide to include it in future model 

iterations, especially since we observed factor mean differences.   

The available variables we used to operationalize SES and acculturation were proxies, so 

they may not fully capture the nuances of these constructs. For SES, we had originally wanted to 

use parent-reported family income and receipt of public assistance (e.g., food stamps, housing 

subsidy, or Aid for Families with Dependent Children [AFDC]) in addition to parent education, 

but due to the degree of missing data (20-30% for family income, 11-18% for receipt of financial 

assistance) and to reduce complexity of the MNLFA models, we ultimately decided to use parent 

education as the sole proxy for SES. Researchers argue that SES is a multidimensional construct 

comprising several factors, which include individual, household, and/or neighborhood 

characteristics, but unfortunately, there is no clear consensus on the best measures to examine it 

(Braveman et al., 2005; Shavers, 2007). However, our rationale for using parental education as a 

proxy for SES was because higher levels of education tend to be associated with more economic 

resources (APA, 2007), and more education can be indicative of better understanding of mental 

health symptoms, which in turn, could mean increased likelihood of seeking treatment. Previous 

studies using Add Health have also used parental education as a measure for SES due to the 

missing data in family income (Stewart & Reed, 2015). However, although education and 

income tend to be highly correlated, they still contribute different information and thus are not 

interchangeable (Braveman et al., 2005). Therefore, future iterations of these analyses should 

explore creating composite scores with multiple indicators of SES to see which DIF patterns 

observed with parental education would stay consistent.  
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Regarding acculturation, an ideal measure would have been to assess Latino respondents’ 

degree of alignment or identity with their home culture as well as US culture (Cabassa, 2003). 

However, Add Health did not use any formal acculturation measure, so we created a composite 

score from proxies for acculturation (i.e., country of birth, length in the US, language spoken at 

home), which have been used in previous studies (Alegria, 2009; Greenman & Xie, 2008). By 

using multiple items to assess for acculturation, we have the added advantage of having more 

content coverage, rather than relying on one item to define a complex construct.  

In our main MNLFA analyses, we included biracial participants if they responded that 

White was the “category that best described [their] racial background” or if they identified as 

Hispanic/Latino. 311 White respondents and 215 Latino respondents indicated more than one 

race, but we decided to include them in the analyses to not only make the findings more 

generalizable, but because many Latinos may identify as mixed-race due to Latin America’s 

colonial history that can include having White European, African, and Native American roots 

(Gonzalez-Barrera, 2015). There is a lack of research examining DIF among biracial individuals, 

so it is unclear how each identity may independently influence (if at all) an individuals’ 

responses to self-report measures, so one natural extension is to run subsequent MNLFA models 

only including respondents who reported one race to see how the pattern of DIF may change.  

Conclusions 

 Although many of our hypotheses were not supported, using MNLFA to examine culture 

DIF provides many fruitful lines of inquiry for future research. First, sample weights should be 

incorporated into the MNLFA models to ensure we can extend any conclusions about the general 

population. Furthermore, an additional step recommended by Bauer (2017) when you have a 

multidimensional measure is to fit a final MNLFA model combining the factors. Due to 



 

 44 

computational burden and our primary focus being to critically evaluate DIF, we opted to look at 

the factors in separate models, while acknowledging that we could not test for the covariance 

between the factors or have an overall CES-D multifactor score. Therefore, a natural extension 

will be to combine our trimmed models and examine whether having one overall MNLFA score 

performs better than the traditional CES-D scoring.  

 Using MNLFA to examine DIF in the CES-D provided a more comprehensive picture on 

how various demographic characteristics can influence an individual’s response to a depression 

questionnaire; although still computationally challenging to estimate these models, the creation 

of the aMNLFA R package has made it easier for researchers to implement this technique to 

explore similar research questions (Cole et al., 2018). The DIF we observed with the CES-D did 

not appear to be large, which suggests that the CES-D does not have to be changed in order to 

function similarly with Latinos.   
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Table 1 
 
Descriptive statistics for demographics by ethnic group 

 

  
Non-Latino Whites 

(n = 9,919) 

 
Latinos 

(n = 3,208) 

 
Effect Size 

 N (%) or M (SD) N (%) or M (SD)  

Age 15.6 (1.73) 16.0*** (1.70) d = 0.24 
Female 5,051 (51%) 1,610 (50%) f = -0.01 
CES-D Total Score 11.8 (7.86) 13.8*** (8.31) d = 0.26 
Parent Education Level   t = -0.27 

Did not graduate high school  952 (10%) 1,372 (43%) --- 
Completed high school or trade 
school 

6,295 (64%) 1391 (44%) --- 

College degree or higher 2,562 (26%) 411 (13%) --- 
Suicidal Ideation (12 months) 1358 (14%) 433 (14%) f = 0 
Missed School Days (1 month)   t = 0.04 

Never 6580 (66%) 1941 (61%) --- 
Just a few times 2869 (29%) 1077 (34%) --- 
About once a week 319 (3%) 136 (4%) --- 
Almost every day 59 (0.6%) 30 (0.9%) --- 
Every day 48 (0.5%) 13 (0.4%) --- 

Receipt of Counseling (12 months) 1380** (14%) 381 (12%) f = -0.03 

Note: Where data points were missing, means and percentages were calculated out of total number of 
available cases. Because we pro-rated CES-D scores if someone skipped one or two items, it is possible to 
have a non-integer total score.  
**p<.005, ***p < .001, two-tailed, based on Welch’s t-test (means) or X2 (proportions).  
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Table 2  
 
Final trimmed MNLFA model with significant DIF for intercept or factor loadings – Ethnicity only 

(Model 1) 

 
Item  
Covariate Effect 

Intercept 
(SE) 

Loading 
(SE) 

Item  
Covariate Effect 

Intercept 
(SE) 

Loading 
(SE) 

Negative Factor      
1. Bothered  0 1.52 (0.03) 11. Sleep 0 0.72 (0.02) 
Latino 0.06 (0.05) --- Latino -0.40 (0.04) --- 
2. Appetite 0 1.09 (0.03) 13. Talk less 0 0.88 (0.02) 
3. Blues 0 2.59 (0.06) Latino 0.31 (0.05)  
Latino 0.28 (0.08) -0.35 (0.08) 14. Lonely 0 2.14 (0.04) 
5. Mind 0 1.25 (0.03) 15. Unfriendly 0 0.91 (0.03) 
6. Depressed  0 3.00 (0.06) Latino -0.28 (0.05) --- 
7. Tired 0 1.11 (0.02) 17. Crying 

Spells 

0 1.16 (0.03) 

9. Failure 0 1.77 (0.04) Latino -0.39 (0.06) 0.20 (0.06) 
Latino 0.58 (0.06) --- 18. Sad 0 2.58 (0.05) 
10. Fearful 0 1.36 (0.03) 19. Dislike Me 0 1.26 (0.03) 
   20. Get “Going” 0 0.98 (0.02) 
   Latino -0.22 (0.04) --- 
      
Factor Mean:  Estimate 

(SE) 
p    

Latino 

 

0.23 (0.02) < .001    

Positive Factor (Reverse 
Coded) 

    

4. Good  0 1.25 (0.03) 12. Happy 0 2.32 (0.05) 
8. Hopeful 0 1.33 (0.03) 16. Enjoyed Life 0 2.58 (0.06) 
      
Factor Mean:  Estimate 

(SE) 
p    

Latino 

 
0.34 (0.02) < .001    

Note. Only significant DIF parameters are tabled (based on Benjamini-Hochberg Procedure). Age is 
centered at 16 years old. Factor variance was fixed to 1 (not set to vary as a function of the covariates). 
Intercepts are set to 0. Positive factor items are reverse coded so higher scores indicated more severe 
depressive symptoms.  
 
 
 
 
 
 
 



 

 47 

Table 3  
 
Final trimmed MNLFA model with significant DIF for intercept or factor loadings – All 
covariates (Model 2) 
 

Item  
Covariate Effect 

Intercept (SE) Loading (SE) Item  
Covariate Effect 

Intercept (SE) Loading (SE) 

Negative Factor      
1. Bothered  0 1.45 (0.03) 13. Talk less 0 0.93 (0.02) 
Age 0.10 (0.01) --- Latino 0.31 (0.04)  
Female 0.22 (0.04) --- Female -0.61 (0.04)  
2. Appetite 0 1.01 (0.03) 14. Lonely 0 2.08 (0.04) 
Age 0.05 (0.01) --- Age 0.08 (0.01)  
Female 0.52 (0.04) --- College 0.28 (0.06)  
College -0.17 (0.05) --- 15. Unfriendly 0 1.12 (0.06) 
3. Blues 0 2.50 (0.06) Latino -0.28 (0.05) --- 
Latino 0.30 (0.08) -0.35 (0.08) Female -0.52 (0.04) --- 
5. Mind 0 1.26 (0.03) Age -0.02 (0.01)n.s. -0.07 (0.01) 
Female -0.37 (0.04) --- High school  0.14 (0.07) -0.22 (0.06) 
6. Depressed  0 2.89 (0.06) 17. Crying Spells 0 0.98 (0.05) 
7. Tired 0 1.08 (0.02) Age -0.08 (0.01) --- 
9. Failure 0 1.75 (0.04) Female 1.76 (0.05) 0.29 (0.06) 
Latino 0.41 (0.07) --- 18. Sad 0 2.47 (0.05) 
Female -0.28 (0.06) --- Female 0.25 (0.05) --- 
High school -0.46 (0.07) --- 19. Dislike Me 0 1.37 (0.05) 
College -0.24 (0.08) --- Age -0.12 (0.01) --- 
10. Fearful 0 1.35 (0.03) Female -0.32 (0.05) -0.18 (0.06) 
Age -0.06 (0.02) 0.06 (0.02) College -0.14 (0.06) 0.28 (0.07) 
11. Sleep 0 0.72 (0.02) 20. Get “Going” 0 0.99 (0.02) 
Latino -0.27 (0.04) --- Latino -0.21 (0.04) --- 
Age -0.07 (0.01) --- Age 0.04 (0.01) --- 
High school 0.30 (0.05) --- Female -0.29 (0.04) --- 
   College  0.20 (0.04) --- 
      
Factor Mean:  Estimate (SE) p  Estimate (SE) p 
Latino 0.12 (0.02) < .001 High school  -0.16 (0.03) < .001 
Age 0.08 (0.01) < .001 College -0.11 (0.02) < .001 
Female 0.39 (0.02) < .001    

Positive Factor (Reverse Coded)     
4. Good   1.22 (0.03) 12. Happy  2.14 (0.06) 
High school -0.27 (0.05) --- Female -0.64 (0.05) 0.41 (0.06) 
College -0.18 (0.05) ---  16. Enjoyed Life  2.52 (0.06) 
8. Hopeful  1.28 (0.03) Age 0.06 (0.02) -0.08 (0.02) 
High school  -0.29 (0.05) ---    
      
Factor Mean:  Estimate (SE) p  Estimate (SE) p 
Latino 0.23 (0.03) < .001 High school  -0.17 (0.03) < .001 
Age 0.03 (0.01) < .001 College degree -0.11 (0.02) < .001 
Female 0.23 (0.02) < .001    

Note. Only significant DIF parameters are tabled (based on Benjamini-Hochberg Procedure). Age is centered at 16 
years old. Factor variance was fixed to 1 (not set to vary as a function of the covariates). Intercepts are set to 0. 
Positive factor items are reverse coded so higher scores indicated more severe depressive symptoms.
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Table 4 
 
Correlations between CES-D scores and suicidal ideation, days missed from school, and receipt of 

counseling for emotional problems  

 
Score Type Suicidal 

Ideation 
Missed School Counseling 

Model 1 Negative Factor 0.336*** 0.247*** 0.212*** 
Model 2 Negative Factor 0.335*** 0.247*** 0.212*** 
Traditional Scoring – Negative Factor 0.353*** 0.258*** 0.230*** 
Model 1 Positive Factor 0.248*** 0.140*** 0.124*** 
Model 2 Positive Factor 0.253*** 0.147*** 0.127*** 
Traditional Scoring – Positive Factor 0.245*** 0.135*** 0.114*** 

Traditional Scoring – All items 0.364*** 0.251*** 0.222*** 

***p < .0001. Bolded correlation indicates the highest out of category (p < .05).  
 

 

 

 

 

 

 



 

 

Table 5 
 
Descriptive statistics for demographics by Latino subgroup 
 
 

 Mexicans (M) 
(n = 1,514) 

Cubans (C) 
(n = 457) 

Puerto Ricans (P) 
(n = 508) 

Effect Size 

 N (%) or M (SD) N (%) or M (SD) N (%) or M (SD)  
Age 16.0a (1.74) 16.3b (1.47) 15.6c (1.67) ω2 = .02 
CES-D Total Score 14.44a (8.19) 12.22b (8.86) 13.92a (8.45) ω2 = .01 
Acculturation – POMP Score 64.1 (31.7) 39.6 (25.7) 81.8 (23.5) ω2= .17 

Born in US 1218 (80%) 239 (52%) 458 (90%) --- 
English spoken at home 795 (53%) 109 (24%) 406 (80%) --- 
Mother born in US 618 (44%) 39 (9%) 332 (69%) --- 
Father born in US 412 (37%) 30 (10%) 193 (64%) --- 
Length of stay in US > 5 
years 

1432 (96%) 409 (90%) 494 (98%) --- 

    M-C M-P C-P 
Female 746 (49%) 230 (50%) 253 (49%) f = 0.01 f = 0 f = -0.01 
Parent Education Level    t = 0.12  t = 0.20 t = 0.08 

Did not graduate high 
school  

814 (55%) 174 (38%) 139 (27%) --- 

Completed high school or 
trade school 

530 (35%) 147 (32%) 211 (42%) --- 

College degree or higher 147 (10%) 41 (9%) 41 (8%) --- 

Note: If overall p-value from ANOVA < 0.05, Games-Howell post hoc tests examined group differences, so  
values with differing subscripts are significantly different at the p < .05 level. Omega squared, phi coefficients, and Stuart’s Tau estimate 
effect sizes.  

 
 
 
 

49 



 

 50 

Table 6  
 
CES-D differential item functioning (DIF) parameters from trimmed exploratory MNLFA model 
 

Item  
Covariate Effect 

Intercept 
(SE) 

Loading 
(SE) 

Item  
Covariate Effect 

Intercept 
(SE) 

Loading 
(SE) 

Negative Factor      
1. Bothered  0 1.45 (0.07) 13. Talk less 0 0.92 (0.05) 
Acculturation 0.01 (0.001) --- Female -0.56 (0.09) --- 
2. Appetite 0 1.00 (0.06) 14. Lonely 0 2.20 (0.10) 
Female 0.43 (0.09) --- 15. Unfriendly 0 1.03 (0.06) 
3. Blues 0 2.13 (0.10) Female -0.43 (0.10) --- 
5. Mind 0 1.27 (0.06) 17. Crying Spells 0 0.84 (0.11) 
Female -0.34 (0.09) --- Female 1.34 (0.12) 0.58 (0.13) 
6. Depressed  0 2.79 (0.12) 18. Sad 0 2.52 (0.11) 
7. Tired 0 1.15 (0.06) 19. Dislike Me 0 1.33 (0.07) 
Acculturation 0.01 (0.001)  Cuban -0.52 (0.14) --- 
9. Failure 0 1.64 (0.08) Acculturation -0.01 

(0.002) 
--- 

10. Fearful 0 1.38 (0.07) 20. Get “Going” 0 1.07 (0.06) 
Cuban -0.39 (0.14) --- Female -0.44 (0.09) --- 
11. Sleep 0 0.69 (0.05)    
Acculturation 0.01 (0.001) ---    
      
Factor Mean:  Estimate 

(SE) 
p    

Cuban -0.31 (0.06) < .001    
Age 0.06 (0.01) < .001    
Female 0.42 (0.05) < .001    
Positive Factor (Reverse Coded)     
4. Good  0 1.04 (0.06) 8. Hopeful 0 0.98 (0.06) 
Cuban -0.41 (0.11) --- Cuban -0.32 (0.11) --- 
Puerto Rican -0.53 (0.10) ---  12. Happy 0 2.03 (0.12) 
Age -0.06 (0.03)  -0.08 (0.03) 16. Enjoyed Life 0 2.20 (0.13) 
      
Factor Mean:  Estimate 

(SE) 
p  Estimate 

(SE) 
p 

Cuban -0.15 (0.07) .03 High school  -0.16 (0.05) .002 
Age 0.05 (0.01) .02 Acculturation -0.001 

(0.001) 
.001 

Female 0.24 (0.05) .05    
Note. Only significant DIF parameters are tabled (based on Benjamini-Hochberg Procedure). Age is centered at 16 
years old. Factor variance was fixed to 1 (not set to vary as a function of the covariates). Intercepts are set to 0. 
Positive factor items are reverse coded so higher scores indicated more severe depressive symptoms. 
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a)  ICC for Item 3 – You felt that you could not shake off the blues, even with the 

help from your family and friends. 

 
b) ICC for Item 9 – You thought your life had been a failure. 

 
c)  ICC for Item 17 – You have cried frequently.  

 
Figure 1. Item Characteristic Curves (ICCs) for Latinos (dashed lines) and Whites (solid lines) 
for three items that showed largest DIF in Model 1. 
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a)  ICC for Item 3 – You felt that you could not shake off the blues, even with the 

help from your family and friends. 

 
b)  ICC for Item 9 – You thought your life had been a failure. 

 
c) ICC for Item 15 - People were unfriendly to you. 

 
Figure 2. Item Characteristic Curves for Latinos (dashed lines) and Whites (solid lines) for three 
items that showed largest DIF in Model 2. 



 

 

 
a)  Model 1 – Negative Factor 

 
b)  Model 1 – Positive Factor 

 
c)  Model 2 – Negative Factor 

 
d) Model 2– Positive Factor 

 
 
Figure 3. Total Information Curves for Models 1 and 2.  
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APPENDIX 1: SUMMARY OF CES-D CHANGES IN ADD HEALTH 

Note: Changes to the wording are italicized. *Two questions asked about the past 12 months (items 11 
and 17). ^Positive affect items, which are reverse scored.

Original CES-D 
 
During the Past Week 
0 – Rarely or none of the time (less than 1 day); 1 – 
Some or a little of the time (1-2 days); 2 – 
Occasionally or a moderate amount of time (3-4 
days); 3 – Most or all of the time (5-7 days) 

Add Health Changes 
 
During the Past Week*  
0 – Never or rarely; 1 – Sometimes; 2 – A 
lot of the time; 3 – Most of the time or all 
of the time 

1. I was bothered by things that usually 
don’t bother me. 

You were bothered by things that don’t 
usually bother you. 

2. I did not feel like eating; my appetite 
was poor. 

You didn’t feel like eating, your appetite 
was poor. 

3. I felt that I could not shake off the 
blues even with help from my family or 
friends. 

You felt that you could not shake off the 
blues, even with the help from your family 
and friends. 

4. I felt I was just as good as other 
people. 

You felt you were just as good as other 
people.^  

5. I had trouble keeping my mind on 
what I was doing. 

You had trouble keeping your mind on 
what you were doing. 

6. I felt depressed. You felt depressed.  
7. I felt that everything I did was an 
effort. 

You felt that you were too tired to do 
things. 

8. I felt hopeful about the future. You felt hopeful about the future.^ 
9. I thought my life had been a failure. You thought your life had been a failure. 

10. I felt fearful. You felt fearful.  
11. My sleep was restless. In the past 12 months, how often have you 

had trouble falling asleep or staying 
asleep? 
0 – never; 1 – just a few times; 2 – about 
once a week; 3 – almost every day; 4 – 
every day 

12. I was happy. You were happy.^ 
13. I talked less than usual. You talked less than usual.  
14. I felt lonely. You felt lonely.  
15. People were unfriendly. People were unfriendly to you. 
16. I enjoyed life. You enjoyed life.^ 
17. I had crying spells. In the past 12 months, how often have you 

cried frequently? 
0 – never; 1 – just a few times; 2 – about 
once a week; 3 – almost every day; 4 – 
every day 

18. I felt sad. You felt sad.  
19. I felt that people dislike me. You felt that people disliked you.  

20. I could not get “going.” It was hard to get started doing things. 
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