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Abstract
Type 1 diabetes (T1D) is a common chronic illness faced by youth in the United States, with
rates of TID continuing to rise annually. Individuals with T1D from racially minoritized
backgrounds are made vulnerable to disproportionately adverse diabetes-related outcomes
compared to white peers due to enduring systems of oppression. It is important to understand
modifiable psychosocial factors that may influence health-related outcomes in youth with T1D,
particularly for racially minoritized individuals to buffer deleterious effects of racism. One factor
meriting exploration is ethnic identity. Current available literature on measures fit to assess
ethnic identity in youth with chronic illness broadly is limited. The purpose of the present study
is to examine the factor structure, reliability, and validity of the revised Multigroup Ethnic
Identity Measure (MEIM-R) in a racially- and income-diverse sample of youth with T1D across
sociodemographic and illness-related proxies for one’s positionality in oppressive systems.
Methods: 142 youth with type 1 diabetes were recruited from a pediatric endocrinology
outpatient clinic as part of a larger study examining resilience in youth with T1D. Youth
completed the MEIM-R as well as diabetes specific measures of psychological flexibility, family
conflict, non-acceptance, quality of life, and a general of familism. Health-related outcomes such
as HbAlc levels and illness duration were extracted from participant medical records at baseline.
Information on income was obtained from caregiver reported demographic questionnaires.
Confirmatory factor analyses compared the structural validity of competing MEIM-R models,
and Uniform and Non-Uniform Differential Item Functioning (DIF) across sociodemographic
and illness-related factors. Convergent and divergent validity measures indicated the MEIM-R

did not correlate with other psychosocial factors examined in this study.
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DIFFERENTIAL ITEM FUNCTIONING OF THE REVISED MULTIGROUP ETHNIC
IDENTITY MEASURE (MEIM-R) IN RACIALLY AND INCOME DIVERSE YOUTH WITH
TYPE 1 DIABETES

Type 1 diabetes (T1D) is one of the most common chronic illnesses among youth in the
United States, impacting approximately over 190,000 individuals under the age of 19 (Mayer-
Davis et al., 2017). The prevalence of T1D continues to rise, increasing from 1.48 per 1,000
youths aged 19 or under in 2001 to 2.1 by 2017 (Lawrence et al., 2021). Both within the United
States and globally, new incidences of T1D are also on the rise, with some longitudinal studies
evidencing an alarming increase in incidence among Black youth in the United States ages 0-4
and White youth ages 10-14 (Lipman et al., 2013; Mobasseri et al., 2020). Diabetes management
and potential adverse outcomes are burdensome and costly for youth and their caregivers, and
society; medical care costs of T1D are approximately $16,000 per person annually (American
Diabetes, 2018b) which is on average 2.3 times more for individuals with diabetes than those
without (American Diabetes, 2008). Within the United States, T1D is estimated to cost $14.4
billion annually in direct and indirect costs associated with diabetes, with a lifetime difference of
$813 billion dollars (Sussman et al., 2020).
Diabetes Care and Complications

This extensive and costly maintenance of T1D can be difficult and there is a complex
interplay of factors that contributing to thriving and/or languishing in families of youth living
with type 1 diabetes (Gonder-Frederick et al., 2002; Wysocki et al., 2018). Treatment for
diabetes focuses on maintaining blood glucose within a specific range for as long as possible to
avoid complications as elevated glucose values are associated with compounding risk for adverse

outcomes over time (i.e. neuropathy, retinopathy, and cardiovascular disease) (DiMeglio et al.,



2018). It is generally recommended to have Hemoglobin Alc (HbAlc, which reflects the
average blood glucose levels over the past two to three months) values less than 7-7.5% (which
is approximately 154-169 mg/dl on average) and for blood glucose levels to be between 70-
180mg/dl 70% of the time (American Diabetes Asssociation, 2018a; DiMeglio et al., 2018). To
achieve these recommendations, diabetes care includes working with a healthcare team to
coordinate the administration and adjustment of exogeneous insulin doses via multiple daily
injections or through an insulin pump, based on varying dietary intake, activity, blood glucose
levels (that are frequently monitored), times of day, and other factors.
Disparities in Diabetes: Intersecting Systems of Inequality

Further complicating the care of diabetes are various interconnected systems of
oppression/privilege impacting individuals and communities (Velez & Spencer, 2018). The
Phenomenological Variance of Ecological Systems Theory (PVEST) posits that individuals from
systematically marginalized communities, particularly Black communities, are exposed to high-
risk contexts which create greater challenges with normative developmental tasks and increase
the likelihood of adversity (Spencer, 1995). This likelihood of adversity is further increased and
potentiated given other systems of identity-based marginalization (genders, educational
attainment, economic, health/abilities, etc.) that oppress communities and individuals in part by
restricting access to resources that may protect against these adverse outcomes (Acker, 2016;
Feagin, 2006). Race exists as a socially defined construct within our societal and political
systems and is based solely on physical features and cultural differences from the oppressors,
which has resulted in systematic oppression, abuse, and disparities (Bryant et al., 2022; Velez &

Spencer, 2018).



Within the context of diabetes, disparities within the healthcare system and beyond are
the intended result of existing intersectional ecological systems of inequality (Dhaliwal et al.,
2022; Ogunwole & Golden, 2020). Inequity caused and perpetuated by racist systems influence
both general and health-related outcomes (Feagin, 2013; Spencer, 2006). Individuals holding
intersecting minoritized identities, such as with minoritized racial identities and chronic illness,
are especially burdened by these systems (Velez & Spencer, 2018). For example, evidence shows
that individuals racialized as Hispanic and non-Hispanic Black have a higher prevalence of
diabetes, as well as comorbid diabetes and cardiovascular disease, compared to other ethnic
groups (Davis et al. 2017). Such consequences are present in youth with T1D identifying as
Black, who are made vulnerable to significantly higher HbAlc levels (Keenan et al., 2021;
Keenan et al., 2022; Lipman et al., 2021; Willi et al., 2015) and diabetes-related stress (Fegan-
Bohm et al., 2020) than their peers privileged as white, even after adjusting for age, sex assigned
at birth, income, and illness duration. Youth living with low income and economic
marginalization and youth who are uninsured have evidenced higher HbAlc levels even when
controlling for factors such as race and caregiver education (Petitti et al., 2009).

Ethnic Identity

Given minoritized ethnic groups continue to be made vulnerable to inequitable outcomes
by these systemic barriers and additional identity-based burdens, it is imperative to explore and
foster protective factors that can buffer such effects. The American Diabetes Association (2014)
emphasizes the importance of psychosocial factors influencing diabetes care. One such factor
meriting exploration is the construct of ethnic identity. Ethnicity itself can be operationalized in
various ways, though can broadly be defined as being categorized by ancestry or through self-

identification with a specific or multiple cultural groups (Clarke, 2008). This subjective nature



can make ethnicity difficult to conceptualize. Some may understand ethnic identity as a form of
social identity, encompassing one’s own awareness, knowledge, and assessment of one’s
membership in relation to a particular group (Tafjel, 1981). The scope of this paper understands
ethnic identity as described by Umana-Taylor and colleagues (2014) in which ethnic identity is a
“multidimensional, psychological construct [reflecting] the beliefs and attitudes that individuals
have about their ethnic-racial group memberships, as well as the processes by which these beliefs
and attitudes change over time”.

Present literature suggests that ethnic identity can serve as an advantageous resource and
protective factor. One study evidenced higher levels of ethnic identity (operationalized as
closeness and commitment to one’s culture) have been found advantageous in mental health,
including buffering the effects of stress on mental health in a large sample of Filipino-Americans
(Mossakowski, 2003). In a sample of Latino youth, ethnic identity moderated self-esteem with
subsequent moderation on depressive levels (Umana-Taylor & Updegraff, 2007). In health,
higher levels of reported racial identity have been associated with lower pain and slightly higher
health-related quality of life in youth with sickle cell disease (Lim et al., 2012). For diabetes
specifically, higher levels of ethnic identity were strongly associated with greater improvement
in HbAlc in Black/African-American and Latino adults with type 2 diabetes over time
(Murayama et al., 2017). Unfortunately, little research has been conducted in measuring ethnic
identity in youth with T1D nor have known efforts been made to ensure the adequacy of this
measurement across proxies for these larger systems of oppression (i.e. based on genders, illness
duration, HbAlc, income, racialized categories) that are associated with diabetes outcomes.

Measuring Ethnic Identity



Many present measures of ethnic identity are created for specific ethnic groups rather
than measures broadly assessing factors related to ethnic identity for a variety of ethnic groups.
However, the Multigroup Ethnic Identity Measure (MEIM) was created for such purpose
(Phinney, 1992). In its creation, Phinney (1992) considered and employed a variety of shared
factors to understand ethnic identity across groups, including the self-identified ethnicity,
behaviors and practices (social activities and cultural traditions), affirmation and belonging
(pride in ethnicity and sense of belonging), exploration and commitment, and attitudes toward
other ethnic groups. The original MEIM consists of 20 items assessing three aspects of ethnic
identity: positive ethnic attitudes/sense of belonging, ethnic identity achievement, and ethnic
behaviors or practices (Phinney, 1992). Internal validation of this original measure then found
one single ethnic identity factor. Psychometric properties of the MEIM and its variations
continue to be evaluated across a variety of populations with mixed outcomes (Brown et al.,
2014; Dandy et al., 2008; Homma et al., 2014; Musso et al., 2018; Yancey et al., 2001).

A six-item revision of the MEIM (MEIM-R) was created by Phinney and Ong (2007)
consisting of two factors: exploration and commitment. The MEIM-R was administered to 241
racially and ethnically diverse university students. Confirmatory Factor Analyses (CFAS)
indicated the new two-factor model indicated high factor correlation (r=0.74). However, the
extent to which these items tapped into the same construct (e.g. measurement invariance/non
differential item functioning, or MI/DIF) across racial and ethnic groups was not assessed
between at that time. Subsequent studies of the MEIM-R have found adequate measurement
invariance across a variety of racial, ethnic, and age groups (Brown et al., 2014; Homma et al.,
2014; Musso et al., 2018). The variation in psychometric outcomes of measurement invariance

highlights the importance of continuing to assess potential bias in a variety of population



settings. While the affirmation/belonging subscale of the original MEIM was associated with
lower depressive symptomatology and higher health-related quality of life in a study with
overweight/obese youth (Lim et al., 2016), there has not been an assessment of differential item
functioning with the revised MEIM in a pediatric health context.

Sample size limitations are common in measure validation studies in pediatric health
samples and can hinder examination of potential invariance. Dichotomization of grouping
variables can result in uneven or inadequate sample sizes, making it difficult to draw conclusions
regarding invariance of a measure. Differential item functioning (DIF) is a strategy utilizing item
response theory to examine whether distinct groups (e.g. sociodemographic, illness-related) have
a different probability of responding to items in a certain way while controlling for latent scores.
Latent interactions can reflect whether the factor loadings vary as a function of these groups.
Because the grouping variables are not further split into binary categories as in measurement
invariance, power is increased, leading some to recommend DIF (over MI) when exploring
uniform DIF with smaller samples sizes (Woods, 2009). Present DIF studies with the MEIM-R
are limited; in the United States, one study indicated that African-American adults are more
likely to report higher scores on the MEIM-R than European-American counterparts, with
presence of DIF on only one of the six items (Chakawa et al., 2015).

The present study seeks to (Objective: 1) evaluate the psychometric properties of the
MEIM-R in youth with T1D, as well as (Objective: 2) assess potential DIF across
sociodemographic factors which may be used as proxies for oppressive systems, such as age,
gender, race, and income, and illness-related factors include HbA1c and illness duration. Lastly,

this study will (Objective: 3) examine how the MEIM-R may relate to other psychosocial factors



of interest, including familism, diabetes-specific family conflict, quality of life, diabetes non-
acceptance, and diabetes-specific psychological flexibility.

Methods
Participants and Procedures

Participants were 142 youth ages 12-18 and their caregivers who were recruited from a
pediatric endocrinology outpatient clinic as part of the Predicting Resiliency in Youth with Type
1 Diabetes study (PRYDE; (Rybak et al., 2017). PRYDE is a longitudinal study examining
potential psychosocial predictors of treatment adherence, glycemic control, and quality-of-life in
youth with type 1 diabetes. Data for PRYDE were collected at for three separate timepoints at
baseline, 6-month, and 12-month follow-ups. Study procedures were approved by Institutional
Review Boards at Le Bonheur Children’s Hospital and the University of Memphis in Memphis,
Tennessee prior to data collection. Eligible youth were recruited during standard care visits at Le
Bonheur Children’s Hospital outpatient endocrinology clinic. Caregivers provided written
consent on behalf of themselves and their children, and youth ages 14 and above provided
additional written assent.

Youth participating in the PRYDE study were required to meet the following eligibility
criteria: being between ages 12 and 18, receiving a diagnosis of type 1 diabetes six or more
months prior to consent, currently receiving, intending to receive care at the Le Bonheur
Children’s Hospital endocrinology outpatient clinic for at least one year, and speaking English.
Exclusion criteria included participant diagnosis of a severe developmental disability, legal
guardian being unable to provide consent, or if the youth was pregnant at the time. If eligibility

criteria were met and the child and their caregiver consented, participants completed paper



guestionnaires at baseline and subsequent 6- and 12-month follow-ups. Questionnaires were
either completed in-person or sent and returned via mail.

Of 220 families that were approached to participate in PRYDE, 195 provided informed
consent. PRYDE participants include 183 youth and their caregivers who consented and
completed baseline measures. The MEIM-R was added to the PRY DE study approximately 13
months after data collection began. Of this original PRYDE sample, the present study examines
142 youth who first completed the Multigroup Ethnic Identity Measure — Revised version at
either baseline, 6-month, or their 12-month follow-up. The average age of participants was
14.66 years (SD=1.62), with 52.5% of the sample identifying as female. 55.6% identified as
Black/African-American and 44.4% identified as White. The average illness duration in the
sample was 4.34 years (SD=3.49). Nearly half (49.1%) of the sample had an annual income less
than $22,500. The average HbA1c level recorded at baseline was 10.51% (SD=2.14%).
Measures

Demographics. Youth participants completed a self-report measure examining
demographic information including race, gender, age, and illness duration. Caregivers reported
household income. IlIness duration was calculated through obtaining date of diagnosis from
participant medical records. HbA1c levels were also obtained from participant medical records at
baseline, 6-, and 12-month timepoints. HbA1c levels reported in this study were selected from
baseline given most youth completed baseline questionnaires.

Ethnic identity. Participants completed a revised version of the Multigroup Ethnic
Identity Measure (MEIM-R). The original MEIM was developed by Phinney (1992) to measure
aspects of ethnic identity across a variety of ethnicities. The 6-item MEIM-R is a cross-sectional,

self-report measure proposing a two-factor model of ethnic identity: commitment to one’s ethnic



identity and exploration of one’s ethnic identity (Phinney & Ong, 2007). Each factor consists of
three statements that participants then rate on a five-point Likert-style scale ranging from 1
(“strongly disagree”) to 5 (“strongly agree”). Cronbach’s alpha for the overall MEIM-R in this
sample was 0.87.

Quality of life. The Pediatric Quality of Life — Diabetes Module (PedsQL-DM) 3.0 was
utilized to assess diabetes-related quality of life. The PedsQL-DM is a self-report measure
prompting how problematic or difficult various domains of diabetes care have been for the
respondent in the past month, such as diabetes, treatment, worry, and communication (Varni et
al., 2003). Participants rated the difficulty on a scale of 0 (“never”) to 4 (“always”). Items in the
PedsQL-DM are summed and transformed to a scale of 0-100, with higher scores indicating
higher diabetes-related quality of life. Cronbach’s alpha for the PedsQL-DM3.0 in this sample
was 0.88.

Familism. Youth completed a 5-item scale broadly assessing familism utilizing items
from two other scales (Gaines et al., 1997; Gil et al., 2000) consistent with previous literature
(Villarreal et al., 2005) assessing perceptions of family importance and reflecting ideological
beliefs about family. Youth rated how much they agree with statements about their family on a
scale of 1 (“strongly disagree”) to 5 (“strongly agree”), with higher scores reflecting higher
degree of perceived familism. Cronbach’s alpha for the 5-item familism scale in this sample was
0.93.

Diabetes-specific family conflict. The present study utilized the Diabetes Family
Conflict Scale (DFCS) assesses the impact of diabetes management on the caregiver-child
relationship over the past month (Hood et al., 2007). The DFCS is a 19-item scale yielding

subscales representing direct diabetes-related conflict (“I have argued with my parents about



remembering to give shots”) and indirect diabetes-related conflict (“I have argued with my
parents about what to eat when away from home”). Scores on the DFCS can range from 19-57,
with higher scores indicating higher reported conflict within the family. Cronbach’s alpha in this
sample was 0.96.

Diabetes non-acceptance. Participants also completed the Acceptance and Action
Diabetes Questionnaire (AADQ) as a measure of diabetes non-acceptance. The measure consists
of 9 items assessing how frequently the respondent engages in avoidance behaviors related to
their diabetes (Gregg et al., 2007). Participants rate these items on a scale from 1 (“never”) to 5
(“always”). Items on the AADQ are then averaged, with higher scores reflecting higher non-
acceptance of diabetes-related thoughts. Cronbach’s alpha for the AADQ in this sample was
0.87.

Diabetes-specific psychological flexibility. Originally developed by Greco and Hart
(2005), the Diabetes Acceptance and Action Scale (DAAS-22; (Berlin et al., 2020) is a 22-item
scale adapted for measuring diabetes-specific psychological flexibility. Youth utilize a 5-point
Likert scale (0="never true”, 4="always true”) to reflect their beliefs about statements regarding
diabetes impairing their ability to engage with their values, engaging in diabetes-related
avoidance behaviors, and diabetes-related cognitive fusion. To obtain the total score on the
DAAS-22, items are reverse-scored and averaged. Cronbach’s alpha in this sample was 0.92.
Analytic Plan

Model fit. To assess which factor structure best fit the MEIM-R (objective 1),
confirmatory factor analyses (CFA) were conducted to assess the degree to which the variables
are measuring the latent construct of ethnic identity with this population (Brown, 2013). The

validated two-factor model can be found in Figure 1. Competing factor structures were analyzed
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to best examine model fit. The one-factor consisted of all MEIM-R items, whereas the two-factor
structure featured the Exploration and Commitment factors, with each factor consisting of the
questions listed for each respective grouping in Table 1. Two bifactor models were also
examined (Reise et al., 2010). The first was “general” ethnic identity factor plus two “specific”
factors using the exploration and commitment items, and the second one general and one specific
factor (using all six items as indicators). Analyses were conducted utilizing MPlus Version 8.
Model structures were compared as both categorical using weighted least mean squares
(WLSMYV) and continuous utilizing maximum likelihood with robust standard error (MLR). The
data were examined for missingness, outliers, normality, and multicollinearity. Multiple
imputation was used to account for missingness.

A variety of measures can be examined to determine model fit, with four indices being
recommended to be reported (Kline, 2015). One such method includes chi-square values, which
should be insignificant to indicate no significant differences between the observed and model
implied covariance matrices (Kline, 2015). Root mean square estimates of approximation
(RMSEA) values and 90% confidence interval (ClI) reflect how poorly a model fits, with values
of 0.05 or below indicating good fit, and values between 0.08 and 0.10 indicating mediocre fit.
RMSEA values should be interpreted cautiously with smaller sample sizes (West et al., 2012).
Confirmatory factor indexes (CFI) compares the fit of the model to the fit of a null model, with
values between 0.90 to 0.94 indicate marginal fit, and a good fit being greater than 0.95. (Hu &
Bentler, 1999). The Standard Root Mean Square Residual (SRMR) represents the square root of
the difference between residuals in the sample covariance matrix and a hypothesized model
should ideally be below 0.08 to be acceptable, though sample sizes smaller than 200 can cause

the SRMR to perform poorly (Asparouhov & Muthén, 2018). Consistent with recommendations
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by Marsh and Hau (1999), standardized factor loadings should be relatively high at >0.6 due to
the smaller sample size.

In potential consideration of a bifactor model structure with general (ethnic identity) and
specific (exploration and commitment) factors, further indices warrant consideration for
appropriateness of factor structure. An example of the bifactor MEIM-R can be found in Figure
2. Explained common variance (ECV) represents the proportion of shared variance explained by
that factor, with ECVS representing the strength of the specific factors in comparison to the
explained variance of items loading onto the factor (Stuckey & Edelen, 2015; Rodriguez et al.,
2016). Omega is a measure of internal reliability, with all items considered for the general factor
and OmegasS representing only the items loading into the specific factors (Rodriguez et al.,
2016). Omega hierarchical (OmegaH) indicates the percent of systematic variance in raw scores
that can be attributed to individual differences on the general factor, with higher OmegaH scores
(>0.8) reflecting unidimensionality; Omega HS reflects the proportion of systematic variance of
the specific factors after accounting for variability attributed to the general factor (Rodriguesz et
al., 2016). Relative omega is calculated by dividing OmegaH (or OmegaHS) by Omega (or
OmegaS); for the general factor, this indicates the proportion of variance in the multidimensional
composite driven by the general factor; for specific factors, this is this proportion of variance not
explained by the general factor (Rodriguez et al., 2016). “H” represents construct replicability
and is a correlation between the factor and an optimally-weighted composite, with higher values
(>0.8) indicating a well-defined latent variable (Hancock & Mueller, 201; Rodriguez et al.,
2016). Lastly, factor determinacy (FD) represents the correlation between factor scores and the

factors, with values of >0.9 being recommended for use (Gorsuch, 1983).
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Differential item functioning. To examine potential bias, differential item functioning
(DIF) analyses were conducted using CFA with covariates variables (objective 2). DIF analyses
examine patterns of item-level responses among different sub-groups or variables via regression
of the item on the categorical grouping variable and/or continuous “covariates.” DIF was
explored within this sample across race, age, grade, gender, income, HbAlc levels, and illness
duration. This examines whether differences in item-level responses are a function of respondent
characteristics. If bias is present, significant direct effects of these proxies on each item while
controlling for latent total scores may be observed at all levels along the latent trait (uniform
DIF, analogous to differences in intercepts or thresholds/proportions in Ml), or significant latent
interactions which reflect whether factor loadings vary as a function of these socio-demographic
or illness-related proxies in which DIF does not occur equally at all points (non-uniform DIF,
analogous differences in factor loadings in Ml).

Validity. In addition, bivariate correlations of MEIM-R total scores will be run with
psychosocial outcomes to explore convergent validity with ethnic identity (objective 3).
Psychosocial factors of interest include familism, diabetes-specific family conflict, diabetes non-
acceptance, diabetes-specific psychological flexibility, and health-related quality of life. It is
expected that ethnic identity will be positively associated with familism, diabetes-specific
psychological flexibility, and health-related quality of life, and negatively associated with
diabetes-specific family conflict and diabetes non-acceptance.

Results

Factor analysis. Model fit comparisons among tested models can be found in Table 2. Of

the one- and two-factor, continuous and categorical model comparisons, a two-factor continuous

model evidenced decent fit; however, the model fit improved substantially through examination
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of bifactor models. In the bifactor models, the correlation of the general ethnic identity factor to
the specific factors was by definition set to 0, allowing the interpretation of the specific factor(s)
to be understood as latent variables representing the shared residual variances among the MIEM-
R items unrelated to the general factor. The continuous bifactor model with one general ethnic
identity factor and two specific factors that were allowed to correlate with the general factor
strongest model fit. The continuous bifactor model with one general and one specific factor
evidenced similar yet slightly poorer fit; however, it boasted a stronger, well-defined general
factor (e.g. strong factor loadings on the general factor) as well as stronger bifactor indices
(Table 3, Figure 3; Objective: 1). Comparison of the bifactor indices for both bifactor models can
be found in Table 3. Consistent with recommendations by Marsh & Hau (1999), all standardized
item factor loadings on the general ethnic identity factor were >0.6 except for item 1 (0.575;
Table 4).

Bifactor indices and Evaluation. Because a bifactor model demonstrated best fit, further
evaluation of bifactor indices is warranted. ECV values indicate the general ethnic identity factor
to explain most of the shared variance (0.870). Omega values for the general ethnic identity
factor indicate high levels of reliability (0.905), with omega values for the specific factor also
boasting strong reliability (0.905). Because the OmegaH value for the general factor is above 0.8
(0.905), this indicates ethnic identity to be a unidimensional construct. The OmegaHS value for
the specific factor (0.000) indicates that it does not account for systematic variance. The general
ethnic identity factor achieved an H value of 0.903, meaning the latent construct is well-defined,
however, the specific factor was not above the 0.8 threshold. The factor determinacy (FD) values
for the general as well as the specific factor were all >0.9, indicating that each factor score is

appropriate for interpretation. In summary and as appropriate for this intended bifactor model,
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the standardized factor loadings and the bifactor indices of the specific factor were not strong,
suggesting the presence of a “nuisance” factor (e.g. factors that arise because of content, method
etc.) that potentially interferes with the measurement of the intended target construct (Reise et
al., 2010).

Differential item functioning. Using the chosen bifactor CFA model, differential item
functioning of the general factor was examined by using HbAlc, age, income, race, gender, and
illness duration as item predictors (Objective: 2). DIF Models were run to examine the influence
of each of these demographic and illness-related variables controlling for the general and
specific. Standardized results were used for interpretation and can be found in Table 6. Upon
examination of the direct effects of sociodemographic variables on item-level responses,
evidence of uniform DIF was present by race on items 4 and 5 of the MEIM-R following Holm’s
procedure, with individuals identifying as Black/African-American being more likely to rate
these items higher than White participants even when controlling for the general and specific
factors. In examining the presence of non-uniform DIF, the moderating effect of
sociodemographic factors on the relation of the general ethnic identity with the items was tested.
Non-uniform DIF was found to be present on item 4 for gender following Holm’s procedure,
whereby the factor loading for those identifying as male was 0.677 higher relative to those who
identified as female (see Table 6).

Validity. Using a model that controlled for Uniform DIF by to race on items 4 and 5, and
Non-Uniform DIF by gender on item 4 latent correlations were determined between the latent
general ethnic identity factor and the observed total scores of the PedsQL-DM 3.0, a familism
scale, the DFCS, the AADQ, and the DAAS to determine whether ethnic identity relates to other

psychosocial factors known to relate to diabetes-related outcomes (Objective: 3)., As can be seen
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in table 5, the general ethnic identity factor had small associations that were not significantly
different that zero with any other socio-demographic or illness-related variable except race, with
youth identifying as Black scoring higher total MEIM-R scores (r=0.244, p<.001, d = 0.503;
Table 5).

Discussion

Our results indicate that a bifactor model with one general ethnic identity and one
specific factor for the MEIM-R provides the best model fit in this sample of diverse youth with
type 1 diabetes given model fit and bifactor indices. The high OmegaH value for the general
factor indicates MEIM-R ethnic identity to be a unidimensional construct, and the collection of
bifactor indices and factor loadings for the specific factor suggest that the uncorrelated specific
factor may be a useful strategy to disentangle construct-irrelevant variance in the MEIM-R items.
A bifactor model has previously been found appropriate in a sample of college-aged individuals
using the original MEIM (Yap et al., 2014), yet there does not appear to be present literature
examining a bifactor model of the revised MEIM. Previous literature with the MEIM-R has
favored a two-factor model (Homma et al., 2014; Musso et al., 2018); however, no presently
published study has examined the psychometric properties of the MEIM-R among youth with
type 1 diabetes. These findings initially support the bifactor structure of the MEIM-R among this
sample.

The significant direct effect of racialized category on items 4 and 5 indicated that youth
with T1D identifying as Black/African-American scored higher on these items than their White
peers even when controlling for the effect of the general factor on these items. One prior
explanation for these findings is that White youth being the dominant ethnic group may not have

as much experience with racial socialization than their Black peers, with White peers rewarded
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for silence on their own ethnic identity in the service of promoting the status quo, yielding a
lower overall sense of ethnic identity toward their own ethnic group (Knowles et al., 2014;
Moffitt & Rogers, 2022). Moreover, previous research indicates that youth with minoritized
ethnic identities are more likely to mention ethnicity when describing themselves compared to
White peers (Akiba & Garcia Coll, 2003; Akiba et al., 2004). Meanwhile, because racially
minoritized youth are exposed to higher levels of racism and discrimination at the hands of
White peers, they are more likely to discuss topics related to race and meaning-making
surrounding their experiences with oppression (Moffitt & Rogers, 2022; Rogers et al., 2021).
Critical consciousness, comprised of reflection, motivation, and action against oppression, is one
potential area of further exploration in its association with ethnic identity and how it may protect
against adverse psychosocial and health-related outcomes in minoritized youth facing oppression
(Castro et al., 2022). Critical motivation, operationalized as one’s combined perceived ability
and desire to advance equity and justice as a collective or individual (Rapa et al., 2020), has been
found to be particularly associated with improved well-being in youth facing racial/ethnic
marginalization (Castro et al., 2022).

Similar findings were found for the significant moderating effect of gender on path
between Ethnic Racial Identity and item 4 (“I have often done things that will help me
understand my ethnic background better”; i.e. non-uniform DIF), whereby indicating it was a
significantly stronger predictor for those who identified as “male” compared to those identifying
as “female”. Interestingly, previous research posits that women and girls may typically be
expected to carry on cultural traditions and values, with adolescent Black girls reporting higher
in ethnic identity search relative their adolescent Black boy peers (Phinney, 1990; Phinney &

Tarver, 1988). In fact, research by Umana-Taylor and colleagues has observed that Latina
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adolescents experience earlier developmental progression of ethnic identity relative to Latino
adolescents (Umana-Taylor et al., 2009). Research by Spears & Brown (2007) indicates that
White youth report heightened focus on their gender identity in their self-conceptualization
relative to their ethnic identity, whereas youth holding minoritized ethnic identities consider both
their gender and ethnic identity to hold equal weight in their self-conceptualization. However,
little research overall has examined gender differences in ethnic identity, especially present-day.
It is worth considering other areas of oppression due to intersecting identity that may impact
women and girls’ ability to engage in tasks related to ethnic identity; for example, perhaps men
and boys may be more “privileged” with opportunities related to ethnic identity exploration.
Further research is needed to better understand potential gender differences in ethnic identity and
their subsequent mechanisms.

There are a few limitations to this study warranting consideration. First, while there were
no observed differences in any of the factors by age, the cross-sectional nature of this study
design limits the ability to observe potential developmental changes in ethnic identity over time.
Previous longitudinal research indicates that racial ethnic identity development increases over
time in minoritized youth, and that exposure to racism can stimulate further ethnic identity
development (Quintana, 2007; Umana-Taylor et al., 2009). Once a set of MEIM questions can be
established without the presence of DIF, it will be important to examine longitudinal invariance
over time and developmental periods in youth.

Second, contrary to what was hypothesized, the MEIM-R did not significantly correlate
with other psychosocial or demographic measures utilized in this study aside from race. Thus,
support for convergent/divergent validity of the MEIM-R in this sample could not be determined.

It is unclear at this time whether the MEIM-R relates to other psychosocial factors associated
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with diabetes-related outcomes. Previous studies utilized cultural indicators such as comparison
by acculturation factors (Homma et al., 2014), and Lim and colleagues (2016) found that the
Affirmation/Belonging subscale of the 12-item MEIM correlated significantly with health-
related quality-of-life outcomes. No studies to date have examined diabetes-specific
psychosocial measures and outcomes (e.g. diabetes family conflict, HbAlc). However, prior
literature has supported the role of ethnic identity in improving diabetes-related outcomes
(Murayama et al., 2017). Consistent with previous literature, our results suggest that ethnic
identity may serve in a moderating role in the relation between constructs and items, which may
suggest a broader moderating role between psychosocial or sociodemographic variables of
interest (Mossakowski, 2003; Umana-Taylor & Updegraff, 2007). As such, complex and/or non-
linear relations (e.g. quadratic and/or higher order interactions with gender, income etc.) may be
present and provide a better statistical and conceptual match to theory (i.e. role as moderator in
the context of an intersectional framing), seeking evidence of validity, and exploring the
potential role of ethnic identity in the lives of youth with T1D and their families. (Clauss-Ehlers
etal., 2019; Liese et al., 2022; Maker Castro et al., 2022; Velez & Spencer, 2018).

While the present study contributes to previous literature by supporting a bifactor
approach with the addition of a general ethnic identity factor in the MEIM-R, DIF analyses
indicate that use of the MEIM-R as a total “sum” score may not likely be appropriate without
utilizing quantitative strategies to account for DIF. The present study informs the field of
potential differences in response patterns by racialized/ethnic groups. Future studies examining
psychometric properties of the MEIM-R could reconsider returning to the full length MEIM,

developing a new item pool, examining DIF among other racialized/ethnic groups not included
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in this study, as well as consideration of a longitudinal study design to explore how patterns of

MEIM-R responses (and potential DIF) may change over development.
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Index

Table 1. Revised Multigroup Ethnic Identity Measure (MEIM-R).

Factor

Items (item number)

Response Options

Exploration

I have spent time trying to find out more about my
ethnic group, such as its history, traditions, and

customs. (1)

I have often done things that will help me

understand my ethnic background better. (4)

I have often talked to other people in order to learn

more about my ethnic group. (5)

1 = strongly disagree

2 = disagree
3 = neutral
4 = agree

5 = strongly agree

Commitment

I have a strong sense of belonging to my own ethnic

group. (2)

I understand pretty well what my ethnic group
membership means to me. (3)

| feel a strong attachment towards my own ethnic
group. (6)
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Table 2. Model Fit Comparisons.

Model BIC Vi p d Parameters Est. RMSEA[90%  CFI SRMR
1-Factor Continuous 2431.528 54.73 <.001 ; (1#;3) 0.19 [Oc.:llé]l, 0.24] 0.89 0.05
1-Factor Categorical - 68.85 <.001 9 30 0.22[0.17,0.27] 0.94 0.04
2-Factor Continuous 2400.181 23.08 0574 8 17 0.10[0.04,0.15] 0.96  0.03
2-Factor Categorical - 3376 <.001 8 29 0.15[0.10,0.20] 0.98  0.03
Bifactor Continuous (1 General  2412.456  0.913 0.633 2 25 0.00[0.00,0.13] 1.00 0.007
and 2 Specific Factors)

Bifactor Categorical (1 General - 996.57 <.001 1 37 0.00[0.00,0.16] 1.00 0.01
and 2 Specific Facotrs) 5

Bifactor Continuous (1 2412.685 6.013  .198 4 23 0.00[0.00, 0.15] 0.992 0.025

General and 1 Specific Factor)

Note: BIC values only used to compare continuous models.
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Table 3. Bifactor indices.

Model Factor ECV Omega/ OmegaH/ Relative H FD
OmegaS OmegaHS Omega

1 general,

2 specific
General 0.502 0.902 0.626 0.693 0.831 0.900
Specific 1 0.223 0.879 0.339 0.385 0.734 0.944
Specific 2 0.275 0.838 0.465 0.555 0.784 0.945

1 general,

1 specific
General 0.870 0.905 0.905 1.000 0.903 0.981
Specific 0.130 0.905 0.000 0.000 0.392 0.948
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Table 4. Standardized factor loadings of the general and specific factors.

Item Item Text General Factor  Specific Factor

1 I have spent time trying to find out more about ~ 0.575** 0.220*
my ethnic group, such as its history, traditions,
and customs.

2 I have a strong sense of belonging to my own 0.740** -0.141
ethnic group.

3 I understand pretty well what my ethnic group  0.850** -0.526**
membership means to me.

4 I have often done things that will help me 0.772** 0.108
understand my ethnic background better.

5 I have often talked to other people in order to 0.850** 0.389**
learn more about my ethnic group.

6 | feel a strong attachment towards my own 0.689** 0.016

ethnic group.

Note: *p<.05, **p<.001
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Table 5. Descriptives and correlations.

Factor 1. 2. 3. 4. 5. 6. 1. 8. 9. 10. 11. 12.
1. HbAlc -

2. Income -0.33* -

3. Race 0.51* -0.37* -

(Black/AA)

4. Gender -0.06  0.18* -0.10 -

(male)

5. lliness 0.25* -0.17* 0.41* -0.28* -

duration

6. Age -0.11  -0.03 0.07 -0.05 0.13 -

(years)

7.DSQ 0.30* -0.10 0.20* -0.18* 0.16* -0.09 -

8. FS -0.14 0.10 0.07 0.13 0.01 -0.05 -012 -

9. DFCS 0.20* -0.27* 0.27* -0.06 0.12 -0.03 0.44* -012 -

10. AADQ -0.28* 0.13 -0.26* -0.04 -0.25* 0.003 -0.55* 0.13 -0.43* -

11. DAAS 0.22* -0.08 0.19 0.01 0.16* -0.05 0.57* 0.59 -0.56* 0.22* -
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Table 5 (Continued)

Factor 1. 2. 3. 4. S. 6. 7. 8. 9. 10. 11. 12.

12. MEIM-R -0.25 0.16 0.24* 0.04 -0.07  0.12 0.09 0.08 -0.08 -006 -0.10 -

(Latent)

Mean 10.51 4.96 1466 1.16 4.07 1.76 3.81 4.76 19.58
$20K- 55.6 52.5
25K

SD 214 0.32 1.62 0.63 0.98 0.64 0.81 1.98 5.39

Note: HbAlc = % Hemoglobin Alc at time 1, AA = African-American, DSQ = Diabetes Stress Questionnaire, FS = Familism Scale,
DFCS = Diabetes Family Conflict Scale, AADQ = Diabetes Acceptance and Action Questionnaire, MEIM-R = Multigroup Ethnic
Identity Measure — Revised, SD = Standard Deviation. For gender, female = 1 and male = 0; For race, 0 = White and 1 =

Black/African-American; % Frequency presented for binary variables. Median income range presented. *p<.05 or better.
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Table 6. Differential item functioning analysis of the general and specific factors.

Parameter Estimate S.E. Estimate/S.E.  Uncorrected
P-Value
MEIMQ1 regressed on
General (factor loading) 0.465 0.174 2.676 0.007*
Specific (factor loading) -0.084 0.162 -0.519 0.604
Al1C 0.009 0.066 0.143 0.886
Income -0.01 0.043 -0.232 0.816
Race 0.799 0.334 2.391 0.017*
Gender -0.153 0.272 -0.562 0.574
IlIness Duration -0.812 0.436 -1.862 0.063
Age 0.05 0.088 0.572 0.567
A1C x General 0.101 0.062 1.619 0.105
Income x General 0.081 0.072 1.125 0.261
Race x General -0.22 0.289 -0.763 0.446
Gender x General 0.291 0.472 0.618 0.537
IlIness Duration X General 1.053 0.6 1.756 0.079
Age x General -0.184 0.131 -1.406 0.160
MEIMQ?2 regressed on
General (factor loading) 0.248 0.206 1.206 0.228
Specific (factor loading) -0.774 0.111 -6.985 <.001*
Al1C -0.024 0.073 -0.32 0.749
Income 0.039 0.047 0.839 0.401
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Table 6 (Continued)

Parameter Estimate S.E. Estimate/S.E.  Uncorrected
P-Value
Race 1.061 0.351 3.027 0.002*
Gender 0.2 0.249 0.801 0.423
[lIness Duration -1.197 0.427 -2.801 0.005*
Age 0.016 0.069 0.229 0.819
A1C x General 0.133 0.086 1.54 0.124
Income x General 0.05 0.066 0.758 0.449
Race x General -0.787 0.313 -2.514 0.012*
Gender x General 0.043 0.372 0.116 0.907
[lIness Duration x General 1.496 0.885 1.69 0.091
Age x General 0.003 0.129 0.021 0.983
MEIMQ3 regressed on
General (factor loading) 0.438 0.202 2.168 0.030*
Specific (factor loading) -0.523 0.116 -4.509 <.001*
AlC -0.069 0.056 -1.233 0.218
Income -0.014 0.031 -0.466 0.641
Race 0.826 0.266 3.108 0.002*
Gender 0.494 0.235 2.103 0.035
IlIness Duration -0.421 0.413 -1.019 0.308
Age -0.027 0.057 -0.467 0.640
A1C x General 0.109 0.045 2.402 0.016
Income x General 0.067 0.038 1.754 0.079
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Table 6 (Continued)

Parameter Estimate S.E. Estimate/S.E.  Uncorrected
P-Value
Race x General -0.213 0.335 -0.638 0.524
Gender x General -0.43 0.228 -1.886 0.059
[lIness Duration x General 1.137 0.586 1.941 0.052
Age x General 0.006 0.099 0.061 0.952
MEIMQ4 regressed on
General (factor loading) 0.746 0.148 5.036 <0.001*
Specific (factor loading) -0.297 0.18 -1.648 0.099
Al1C -0.01 0.047 -0.21 0.834
Income -0.037 0.035 -1.058 0.290
Race 1.117 0.25 4.463 <.001*
Gender 0.228 0.188 1.215 0.224
[lIness Duration -0.378 0.413 -0.914 0.361
Age -0.099 0.056 -1.75 0.080
A1C x General 0.102 0.044 2.318 0.020*
Income x General 0.127 0.045 2.834 0.005
Race x General -0.646 0.308 -2.099 0.036
Gender x General 0.677 0.181 3.747 <.001*
IlIness Duration X General 2.233 0.647 3.453 0.001*
Age x General -0.198 0.064 -3.081 0.002
MEIMQ5 regressed on
General (factor loading) 0.502 0.138 3.629 <.001*
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Table 6 (Continued)

Parameter Estimate S.E. Estimate/S.E.  Uncorrected
P-Value
Specific (factor loading) -0.595 0.108 -5.492 <.001*
AlC -0.075 0.056 -1.34 0.180
Income -0.07 0.041 -1.736 0.083
Race 1.127 0.282 3.991 <.001
Gender 0.281 0.267 1.05 0.294
IlIness Duration -0.625 0.403 -1.552 0.121
Age -0.198 0.071 -2.781 0.005
A1C x General 0.113 0.075 1.512 0.131
Income x General 0.089 0.062 1.428 0.153
Race x General -0.745 0.406 -1.837 0.066
Gender x General 0.599 0.582 1.03 0.303
Iliness Duration X General 0.107 0.959 0.112 0.911
Age x General 0.075 0.128 0.585 0.559
MEIMQ6 regressed on
General (factor loading) 0.205 0.154 1.338 0.181
Specific (factor loading) -0.591 0.12 -4.937 <.001*
AlC 0.006 0.066 0.09 0.928
Income -0.048 0.051 -0.953 0.341
Race 0.601 0.394 1.524 0.128
Gender 0.341 0.288 1.186 0.236
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Table 6 (Continued)

Parameter Estimate S.E. Estimate/S.E.  Uncorrected
P-Value
[lIness Duration -0.078 0.464 -0.169 0.866
Age -0.085 0.083 -1.02 0.308
A1C x General -0.06 0.074 -0.812 0.417
Income x General 0.117 0.065 1.798 0.072
Race x General 0.259 0.499 0.518 0.604
Gender x General -0.564 0.481 -1.173 0.241
IlIness Duration X General 0.311 0.996 0.312 0.755
Age x General -0.057 0.139 -0.412 0.680

Note: *indicates significance following Holm’s procedure using a target family wise error rate of

p<.05
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Figure 1. Two-factor model of the MEIM-R.
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Figure 2. Bifactor model of the MEIM-R.
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