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generalized anxiety disorder are 70% higher for Latinxs 
than non-Hispanic White persons [4], while the odds of 
developing depressive symptoms are 90% higher [5]. Given 
these challenges, fostering a better understanding of how 
Latinxs’ experience diabetes and mental health is crucial.

Conceptual Framework

Latinxs and persons with type 2 diabetes both report lower 
subjective well-being [6–8]. This disparity may be at least 
partially attributable to discrimination. Ethnic and racial 
discrimination, in particular everyday discrimination—
relatively small, day-to-day occurrences like disrespectful 
speech, insults, and poorer service at restaurants [9]—
is reported by a third of Latinxs [10]. Though seemingly 
innocuous, these events can have a profound impact on 
mental health comparable to more overt forms of discrimi-
nation like threats of violence [11]. Indeed, Latinxs who 
encounter frequent everyday discrimination report greater 
stress and more severe depression [12]—factors associated 
with diminished well-being [13, 14]. Likewise, illness-based 
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discrimination can lead to similar reductions in well-being 
for persons with diabetes [15].

Evidence suggests discrimination may undermine well-
being by intensifying negative mood states [12, 16, 17]. 
However, the pathways underlying this relationship are 
not well understood and have yet to be explored in Latinx 
persons with type 2 diabetes. Therefore, this study aimed 
to perform a secondary analysis using cross-sectional data 
from a sample of Latinx adults with type 2 diabetes to test 
whether symptoms of depression and anxiety mediated the 
relationship between everyday discrimination and emo-
tional well-being.

Method

Participants

Baseline data were sourced from the Community health 
educators Assisting Latinos Manage Stress and Diabe-
tes (CALMS-D) study [18] (ClinicalTrials.gov identifier 
NCT01578096). Participants in CALMS-D were recruited 
for a stress-management intervention from an urban outpa-
tient clinic in Hartford, Connecticut, US. Participants were 
included if they self-identified as Latino/Latina or Hispanic 
and were ambulatory; chart review confirmed participants 
were adults with type 2 diabetes (duration ≥ 6 months). Par-
ticipants were excluded from CALMS-D based on medical 
records or self-reports indicating (a) medical instability or 
intensive treatment, (b) bipolar disorder or thought disorder, 
(c) attempted suicide or psychiatric hospitalization in the 
past 2 years, or (d) substance use disorder.

Data Collection

Eligible participants were interviewed in their homes by 
trained and supervised community health workers in Span-
ish or English based on the participant’s preference. Self-
report responses were recorded using Remote Electronic 
Data Capture (REDCap) [19], an internet survey tool. Blood 
samples were taken during home visits and transported to a 
university laboratory for analysis. Participants were paid 10 
USD for each interview and for each laboratory assessment. 
For the full CALMS-D protocol, see Wagner and colleagues 
[18].

Ethical Approval

CALMS-D was conducted in accordance with the Helsinki 
Declaration and was approved by Institutional Review 
Boards of participating institutions. Participants signed 
written informed consent forms in their preferred language. 

The study was co-designed and implemented through an 
equitable partnership between UCONN Health, Yale Uni-
versity, Hartford Hospital, and the Hispanic Health Council.

Measures

Covariates

Gender, age, monthly household income (USD), and per-
ceived health on a scale from 1 (poor) to 5 (excellent) were 
assessed using single-item questions. Smoking status and 
time spent exercising (number of days last week engaged in 
at least 30 min of physical activity) were assessed using rel-
evant single items from the Summary of Diabetes Self-Care 
Activities (SDSCA) scale [20]. Laboratory assessments of 
fasting serum glucose and insulin levels were used to calcu-
late insulin resistance using the HOMA-IR formula, where 
higher values indicate greater impairment of insulin func-
tion [21, 22].

Predictor

Everyday discrimination was measured using the 10-item 
Everyday Discrimination Scale (EDS) [9]. The EDS includes 
items such as “people act as if they are afraid of you” and 
“you are followed around in stores”. For each item, partici-
pants reported the number of times they had experienced 
discrimination in day-to-day life on a scale from 0 (Never) 
to 4 (Four or more times). The EDS has been validated in 
English [9] and Spanish [23].

Mediators

Depression was measured using the 8-item Patient Health 
Questionnaire (PHQ-8) [24]. The PHQ-8 assesses how 
often over the last two weeks participants experienced 
symptoms of depression using items like “feeling down, 
depressed, or hopeless” and “feeling tired or having little 
energy”. Responses were rated on a scale from 0 (Not at all) 
to 3 (Nearly every day). Anxiety was measured using the 
8-item Patient-Reported Outcomes Measurement Informa-
tion System (PROMIS) anxiety short-form scale [25]. PRO-
MIS assesses how often over the last seven days participants 
experienced symptoms of anxiety using items like “felt ner-
vous”, “felt tense”, and “felt fearful”. Responses were rated 
on a scale from 0 (No, never) to 4 (Always). The PHQ-8 
and PROMIS have been validated in English [24, 25] and 
Spanish [26, 27].
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Outcome

Emotional well-being was measured using the 5-item World 
Health Organization (WHO-5) well-being index [28]. The 
WHO-5 assesses well-being over the last two weeks using 
items like “enjoyed your daily activities”, woke up “feeling 
fresh and rested”, and “felt your life was filled with things 
that interest you”. Responses were rated on a scale from 0 
(No, at no time) to 4 (All of the time). The WHO-5 has been 
validated in English [28] and Spanish [23, 29].

Analysis

Categorical covariates were dichotomized for analysis. Ref-
erence groups for dichotomous variables were female gen-
der (vs. male), monthly household income at or below 1,000 
USD (vs. above), perceived health rated as fair or poor (vs. 
good, great, or excellent), and being a non-smoker (vs. cur-
rent smoker). Continuous variables retained their original 
coding, with lower values reflecting younger age, less fre-
quent exercise, lower insulin resistance, less frequent dis-
crimination, less severe depression, less severe anxiety, and 
lower emotional well-being.

Analyses were conducted in STATA 16 [30]. Cross-
sectional relationships were evaluated using baseline val-
ues for all measures. Bivariate relationships were analyzed 
using Pearson’s correlation. Direct effects were analyzed 
using multiple regression with discrimination, depression, 
and anxiety entered as predictors; well-being entered as 
the outcome; and gender, income, perceived health, smok-
ing status, age, exercise, and insulin resistance entered as 
covariates. All covariates were selected based on sample 
size constraints and potential to act as confounds, as previ-
ous studies have reported associations between these fac-
tors and both discrimination [10, 11, 31, 32] and well-being 
[33–38]. Glycemic control (i.e., HbA1c) was initially con-
sidered as a covariate in place of insulin resistance, but the 
latter was chosen for the final model because it shared a 
significant correlation with at least one other variable in the 
model, and is considered a more reliable indicator of long-
term metabolic health [39].

For the final regression model, all continuous variables 
were centered and standardized. Normality of residuals 
and heteroscedasticity were tested using visual inspection 
of Q-Q plots and a fitted-value plot, respectively. Multicol-
linearity was examined using variance inflation factor (VIF) 
values. Indirect pathways and mediation effects were tested 
using a dual-mediation model described by Preacher and 
Hayes [40], a technique which generalizes the Baron and 
Kenny approach to multiple mediators. In addition, sig-
nificance testing relied on bootstrapping to generate robust 

bias-corrected confidence intervals for indirect effects to 
adjust for potentially non-normal residuals [41].

Results

Sample

The sample consisted of 121 Latinx adults aged 21–86 
years old (M = 61) with type 2 diabetes. Participants were 
predominately women (74%) with less than a high-school 
education (77%). All were first-generation migrants who 
had lived in the US for less than 6 years (M = 2.9). Most 
(67%) had a monthly income near or below the federal pov-
erty threshold for a single-person household (approximately 
1000 USD) [42]. Insulin resistance was high, with a large 
majority (77%) exceeding the median for the uppermost 
quintile in the general population (HOMA-IR > 4.1) [43]. 
Half the sample (46%) did not meet recommendations for 
physical activity in the previous week (30 min per day) [44].

A majority of the sample (54%) reported experiencing 
everyday discrimination. Among these individuals, discrim-
ination was most frequently attributed to race (34%) and 
difficulty speaking English (11%), though several indicated 
an unspecified (22%) or unknown (13%) source. Several 
participants (29%) had depression totals above the clini-
cal threshold (PHQ ≥ 10) [24], while a majority (65%) had 
anxiety scores that matched or exceeded estimates for clini-
cal populations on at least one PROMIS item, and several 
(37%) had clinically significant anxiety on at least half the 
items [45]. A third of the sample had well-being totals below 
the threshold deemed clinically significant (WHO-5 < 52%) 
[46]. Additional sample characteristics are listed in Table 1.

Correlation Analysis

Correlations for untransformed variables (Table 1) revealed 
that well-being was inversely associated with more fre-
quent discrimination, r(118)=–0.33, p < .001, as well as 
more severe symptoms of both depression, r(117)=–0.65, 
p < .001, and anxiety, r(117)=–0.71, p < .001. Only two 
covariates were not associated with well-being: gender, 
r(117) = 0.02, p = .82, and insulin resistance, r(113) =–0.01, 
p = .92.

Regression Analysis

Assumptions and Transformations

Visual inspection of Q-Q plots revealed minor normality 
violations for residuals. While Monte Carlo simulations 
suggest regression models remain robust even for serious 
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variable and the outcome were described using standardized 
slopes and p-value thresholds (Table 2). Slopes for both pre-
dictors, depression and anxiety, were independently associ-
ated with well-being, ps < 0.01, with the effect of anxiety 
rating about 50% stronger than the effect of depression. 
After controlling for other factors, the slope or the remaining 

violations [47], non-normal variables in the regression 
model were adjusted using transformations to improve nor-
mality. A positive power transformation was employed for 
well-being to correct for positive skewness, and inverse 
power transformations were employed to correct for nega-
tive skewness in discrimination, anxiety, and depression. To 
aid interpretation and preserve directionality of the original 
measures, signs were flipped (e.g., positive to negative) for 
variables using an inverse transformation.

Responses did not exceed three standard deviations from 
center for any variable, indicating no outliers were present. 
Following transformations, visual inspection of scatterplots 
between each predictor and the outcome revealed no non-
linear relationships. A fitted-value plot showed a roughly 
uniform pattern, suggesting no serious problems with het-
eroscedasticity. This was confirmed via a non-significant 
Cameron and Trivedi decomposition test, χ2(50) = 43.7, 
p = .72. Variance inflation factor (VIF) values ranged from 
a minimum of 1.0 (exercise) to a maximum of 2.4 (depres-
sion); VIF for all predictors and covariates fell below 10, 
signifying no problems with multicollinearity.

Direct Effects

As a set, predictors and covariates in the final regression 
model explained more than a third of the total variation in 
well-being, R2 = 0.36, F(8,105) = 7.4, p < .001. Transforma-
tions made unstandardized slopes and confidence intervals 
difficult to interpret, so unique associations between each 

Table 1 Sample characteristics and pairwise correlations
Variable Mode (%) 

or M (SD)
1 2 3 4 5 6 7 8 9 10

1. Gendera Women 
(74%)

2. Incomea $1000 or 
less (67%)

0.11

3. Healtha Poor or 
fair (60%)

0.01 0.13

4. Smokera No (82%) 0.16 0.12 –0.04
5. Age (years) 60.8 (11.7) –0.06 –0.17 0.07 –0.27**
6. Exercise (days) 4.4 (3.0) –0.02 –0.01 0.08 –0.07 0.08
7. HOMA-IR 13.0 (13.8) 0.21* 0.25** 0.07 0.00 –0.13 –0.02
8. EDS 0.5 (0.7) 0.02 0.17 –0.26** 0.17 –0.39*** 0.07 0.19*
9. PHQ-8 6.2 (5.5) –0.06 –0.02 –0.40*** 0.30*** –0.17 –0.06 0.18 0.37***
10. PROMIS 15.0 (7.6) –0.10 –0.14 –0.36*** 0.21* –0.17 –0.17 0.10 0.32*** 0.76***
11. WHO-5 62.3 (29.6) 0.02 0.19* –0.37*** –0.26** 0.33*** 0.25** –0.01 –0.33*** –0.65*** –0.71***
Note: Descriptives are given as mode (% of sample) for dichotomous variables and mean (standard deviation) for continuous variables
Abbreviations: EDS, Everyday Discrimination Scale; HOMA-IR; Homeostatic Model Assessment of Insulin Resistance; PHQ-8, Patient Health 
Questionnaire 8-item; PROMIS, Patient-Reported Outcomes Measurement Information System scale; WHO-5, World Health Organization 
5-item well-being index
* p < .05, ** p < .01, *** p < .001
aDichotomous variable; reference groups are women (vs. men), monthly income of $1000 or less (vs. higher than $1000), poor or fair health (vs. 
good or better), and non-smoker (vs. smoker)

Table 2 Regression model predicting well-being (WHO-5)
Variables (n = 115) β t p
Covariates
Gendera –0.03 0.4 0.68
Incomea 0.18 2.7 0.01*
Healtha 0.06 0.8 0.41
Smokera –0.05 0.8 0.45
Age (years) 0.20 3.0 < 0.01**
Exercise (days) 0.11 1.8 0.07
Insulin resistance 
(HOMA-IR)

0.10 1.5 0.13

Predictors
Discrimination (EDS) –0.08 1.1 0.28
Depression (PHQ-8) –0.25 2.7 0.01*
Anxiety (PROMIS) –0.38 4.2 < 0.01**
Abbreviations: EDS, Everyday Discrimination Scale; HOMA-IR; 
Homeostatic Model Assessment of Insulin Resistance; PHQ-8, 
Patient Health Questionnaire 8-item; PROMIS, Patient-Reported 
Outcomes Measurement Information System scale; WHO-5, World 
Health Organization 5-item well-being index
* p < .05, ** p < .01
aDichotomous variable; reference groups are women (vs. men), 
monthly income of 1000 USD or less (vs. higher than 1000 USD), 
poor or fair health (vs. good or better), and non-smoker (vs. smoker)
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and anxiety. Effect sizes showed that these pathways were 
not equally impactful, however, as the ratio of the size of 
the indirect pathway through depression was similar to the 
direct effect (0.95), while the indirect pathway through anxi-
ety was substantially larger than the direct effect (1.57).

Discussion

Findings from a secondary analysis of cross-sectional data 
for Latinx adults with type 2 diabetes supported a dual-
mediation model in which the relationship between self-
reported frequency of everyday discrimination and level 
of emotional well-being was mediated by the severity of 
depression and anxiety symptoms. Statistical models con-
trolled for a variety of potential confounds, including gen-
der, income, perceived health, smoking status, age, physical 
activity, and degree of insulin resistance, indicating that 
mediation effects were not attributable to these factors.

Together, discrimination, depression, anxiety, and the 
demographic and health covariates included in the full 
regression model explained more than one-third of the 
total variation in scores for well-being. The pattern of asso-
ciations observed for pair-wise correlations, meanwhile, 
matched the criteria necessary for mediation (see Preacher 
& Hayes [40]); more frequent everyday discrimination (the 
predictor) was associated with more severe symptoms of 
depression and anxiety (the mediators), and all three were 
associated with poorer ratings for emotional well-being (the 
outcome). Follow-up tests using covariate-adjusted regres-
sion models and robust bias-corrected confidence intervals 
confirmed the presence of two significant, independent 
mediation pathways, such that symptoms of depression and 
anxiety fully and jointly mediated the effect of self-reported 
discrimination on well-being. These results suggest that, 
at least for Latinx adults with type 2 diabetes, experiences 

predictor, everyday discrimination, was not uniquely asso-
ciated with well-being, p = .28.

Mediation and Indirect Effects

The predictor (discrimination) shared a significant correla-
tion with both potential mediators (depression and anxiety) 
and all three variables were significantly correlated with the 
outcome (well-being). This pattern of association fulfilled 
the criteria necessary for mediation [40]. Moreover, the 
absence of a significant effect for discrimination in the final 
regression model suggested one or both mediators masked 
the direct effect, further supporting the likelihood of media-
tion [48].

To test whether the effect of discrimination on well-being 
was mediated by depression and anxiety, a dual-mediation 
analysis was performed following the process outlined by 
Preacher and Hayes [40]. Standardized estimates and sig-
nificance tests of pathway segments were drawn from the 
full regression model, or from covariate-adjusted regression 
models of the predictor and each mediator entered as the 
outcome (Fig. 1). Indirect pathways were calculated by tak-
ing the product of pathway segments. Following bootstrap-
ping with 1,000 repetitions, significance testing using robust 
bias-corrected confidence intervals revealed that the indi-
rect, mediated pathways from discrimination to well-being 
through depression, β=–0.08; through anxiety, β=–0.13; 
and the sum of these two pathways, β=–0.20, were all sig-
nificant, ps < 0.05. Meanwhile, the remaining direct, non-
mediated pathway from discrimination to well-being was 
not significant, β=–0.08, p > .05.

Bias-corrected results suggest that the effect of self-
reported frequency of everyday discrimination was fully 
and jointly mediated by symptoms of depression and anxi-
ety. In total, more than 70% of the total effect was medi-
ated by a combination of the pathways through depression 

Fig. 1 Dual-mediation model. Abbreviations: EDS, Everyday Dis-
crimination Scale; PHQ-8, Patient Health Questionnaire 8-item; PRO-
MIS, Patient-Reported Outcomes Measurement Information System 

scale; WHO-5, World Health Organization 5-item well-being index. * 
p < .05, ** p < .01, *** p < .001
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discrimination is a social phenomenon influenced by soci-
etal trends—this may affect generalizability over time. For 
instance, the recent focus on racial and ethnic discrimina-
tion in the US may produce even more robust findings. Sec-
ond, everyday discrimination was captured using a generic 
measure that did not explicitly account for illness-based 
discrimination attributable to diabetes, which may explain 
why a third of the sample attributed their experience with 
discrimination to either an unspecified or unknown source 
[15]. Third, despite the well-established harms caused by 
discrimination [17], reverse causation may explain at least a 
portion of the mediation effects observed in this study. For 
instance, previous research has found that greater negative 
affectivity increases the likelihood that participants will 
report experiencing discrimination [52], and can prime par-
ticipants to interpret ambiguous scenarios as discriminatory 
[53]. Thus, it may be the case that diminished emotional 
well-being, more severe depression, or elevated anxiety-
related vigilance may increase awareness or heighten per-
ceptions of discrimination.

In light of these limitations, further research is needed 
to (a) confirm the experimental validity of the results from 
the present study; (b) determine generalizability to other 
populations; (c) differentiate between different sources of 
discrimination; (d) examine the role of internalized stereo-
types and beliefs about others in mediating these effects; 
(e) assess the influence of social support and immigration 
status; (f) establish directionality using a large-sample, lon-
gitudinal study; and (g) test well-being interventions explic-
itly targeting symptoms of depression and anxiety.

Conclusion

As the largest ethnic minority in the US, Latinxs face a 
number of challenges, including a greater risk for type 2 
diabetes, more frequent discrimination, poorer mental 
health, and diminished emotional well-being. Findings 
from this study help to explain the complex relationships 
between these factors by supporting a dual-mediation model 
whereby the association between everyday discrimination 
and well-being is jointly mediated by symptoms of anxi-
ety and depression. Support for this model, in particular the 
greater relative effect for the anxiety pathway, has impor-
tant implications for future intervention studies and public 
health policy.

Acknowledgements Data were made available from the Commu-
nity health educators Assisting Latinos Manage Stress and Diabetes 
(CALMS-D) study [18]. CALMS-D was funded by grants from the 
NIH Minority Health, the Health Disparities Institute (Grant No. 
5R01MD005879), and the American Diabetes Association (Grant No. 
713TS31). CALMS-D is registered online at ClinicalTrials.gov (Iden-
tifier NCT01578096). The authors are very grateful to the Hispanic 

with everyday discrimination (e.g., insults, poorer service) 
erode a person’s sense of well-being in two distinct ways: 
first by increasing fear and anxiety, and second by increas-
ing weariness and depression.

To our knowledge, this study is the first of its kind to 
explore this model in a Latinx sample with type 2 diabetes. 
However, mechanisms identified in other populations may 
help to explain why symptoms of depression and anxiety 
may act to mediate the relationship between discrimina-
tion and well-being. For instance, Velez and Moradi [49] 
found evidence to suggest that the relationship between 
heterosexist discrimination and well-being is mediated by 
the internalization of negative stereotypes. Given that nega-
tive schemas about the self can lead to disruptions in mood 
[16], it is reasonable to speculate that, in the current study, 
everyday discrimination may have fostered a more negative 
self-concept, thereby exacerbating symptoms of depression 
and anxiety. Another possibility is that discrimination nega-
tively impacts affectivity by modifying a person’s beliefs 
about others. According to Nielsen [17], sexist and racist 
remarks instill feelings of both apprehension and sadness 
by suggesting that other people pose a threat to personal 
safety and lack compassion and understanding, respectively. 
Regardless of the underlying mechanisms, the current study 
and previous research indicate that discrimination increases 
negative affectivity which, in turn, undercuts overall emo-
tional well-being [50, 51].

New Contributions to the Literature

The dual-mediation model presented in this study makes 
several contributions for understanding the unique chal-
lenges faced by Latinxs. First, it suggests that more frequent 
everyday discrimination likely plays adds to the high lev-
els of anxiety disorders [4] and depression symptomology 
[5] observed in this population. Second, the presence of 
complete, joint mediation is the first evidence of its kind 
to indicate discrimination undermines well-being primar-
ily by increasing negative affectivity—a finding consistent 
with the well-being negativity bias reported elsewhere [51]. 
Third, the effect size for the anxiety pathway was 60% larger 
than the depression pathway, suggesting that symptoms of 
anxiety are likely to be especially important target areas for 
interventions aiming to lessen the impact of discrimination 
in Latinx adults with type 2 diabetes.

Limitations and Next Steps

Findings were limited in three ways. First, this study relied 
on a small sample from a single clinic, limiting gener-
alizability to other groups with different characteristics. 
Additionally, data were collected in 2015 and—given that 

1 3



Journal of Immigrant and Minority Health

discrimination. J Health Psychol. 1997;2(3):335–51. https://doi.
org/10.1177/135910539700200305.

10. Pérez DJ, Fortuna L, Alegría M. Prevalence and correlates of 
everyday discrimination among U.S. Latinos. J Community Psy-
chol. 2008;36(4):421–33. https://doi.org/10.1002/jcop.20221.

11. Jones KP, Peddie CI, Gilrane VL, King EB, Gray AL. Not so 
subtle: a meta-analytic investigation of the correlates of subtle 
and overt discrimination. J Manag. 2016;42(6):1588–613. https://
doi.org/10.1177/0149206313506466.

12. Hwang W-C, Goto S. The impact of perceived racial discrimina-
tion on the mental health of Asian American and Latino college 
students. Cult Divers Ethnic Minor Psychol. 2008;14(4):326–35. 
https://doi.org/10.1037/1099-9809.14.4.326.

13. Meier LL, Semmer NK, Gross S. The effect of conflict at work on 
well-being: depressive symptoms as a vulnerability factor. Work 
Stress. 2014;28(1):31–48. https://doi.org/10.1080/02678373.201
3.876691.

14. Ng W, Diener E, Aurora R, Harter J. Affluence, feelings of stress, 
and well-being. Soc Indic Res. 2009;94(2):257–71. https://doi.
org/10.1007/s11205-008-9422-5.

15. Benedetti MM. Discrimination and diabetes. Diabetes Res 
Clin Pract. 2014;103(2):338–40. https://doi.org/10.1016/j.
diabres.2014.02.001.

16. Cox WTL, Abramson LY, Devine PG, Hollon SD. Stereo-
types, prejudice, and depression: the integrated perspec-
tive. Perspect Psychol Sci. 2012;7(5):427–49. https://doi.
org/10.1177/1745691612455204.

17. Nielsen LB. Subtle, pervasive, harmful: racist and sexist remarks 
in public as hate speech. J Soc Issues. 2002;58(2):265–80. https://
doi.org/10.1111/1540-4560.00260.

18. Wagner J, Bermudez-Millan A, Damio G, Segura-Perez S, 
Chhabra J, Vergara C, Perez-Escamilla R. Community health 
workers assisting latinos manage stress and diabetes (CALMS-
D): Rationale, intervention design, implementation, and process 
outcomes. Transl Behav Med. 2015;5(4):415–24. https://doi.
org/10.1007/s13142-015-0332-1.

19. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. 
Research electronic data capture (REDCap)—a metadata-driven 
methodology and workflow process for providing translational 
research informatics support. J Biomed Inform. 2009;42(2):377–
81. https://doi.org/10.1016/j.jbi.2008.08.010.

20. Toobert DJ, Hampson SE, Glasgow RE. The summary of dia-
betes self-care activities measure: results from 7 studies and a 
revised scale. Diabetes Care. 2000;23(7):943–50. https://doi.
org/10.2337/diacare.23.7.943.

21. Maurer R. The blood code: unlock the secrets of your metabo-
lism. The Blood Code; 2014.

22. Matthews DR, Hosker JP, Rudenski AS, Naylor BA, Treacher DF, 
Turner RC. Homeostasis model assessment: insulin resistance 
and β-cell function from fasting plasma glucose and insulin con-
centrations in man. Diabetologia. 1985;28(7):412–9. https://doi.
org/10.1007/BF00280883.

23. Harnois CE, Bastos JL, Campbell ME, Keith VM. Measuring per-
ceived mistreatment across diverse social groups: an evaluation of 
the Everyday discrimination scale. Soc Sci Med. 2019;232:298–
306. https://doi.org/10.1016/j.socscimed.2019.05.011.

24. Kroenke K, Strine TW, Spitzer RL, Williams JBW, Berry JT, 
Mokdad AH. The PHQ-8 as a measure of current depression in 
the general population. J Affect Disord. 2009;114(1–3):163–73. 
https://doi.org/10.1016/j.jad.2008.06.026.

25. Pilkonis PA, Choi SW, Reise SP, Stover AM, Riley WT, Cella 
D, PROMIS Cooperative Group. Item banks for measuring 
emotional distress from the patient-reported outcomes Mea-
surement Information System (PROMIS®): depression, anxi-
ety, and anger. Assessment. 2011;18(3):263–83. https://doi.
org/10.1177/1073191111411667.

Health Council for its participation in the primary data collection 
phase of this study.

Declarations

Competing Interests The authors have no competing interests to de-
clare that are relevant to the content of this article.

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

References

1. Noe-Bustamante L, Lopez MH, Krogstad JM. U.S. Hispanic 
population surpassed 60 million in 2019, but growth has slowed. 
Pew Research Center; 2020, July 7. https://www.pewresearch.
org/fact-tank/2020/07/07/u-s-hispanic-population-surpassed-
60-million-in-2019-but-growth-has-slowed.

2. Pérez-Escamilla R, Putnik P. The role of acculturation in nutri-
tion, lifestyle, and incidence of type 2 diabetes among latinos. J 
Nutr. 2007;137(4):860–70. https://doi.org/10.1093/jn/137.4.860.

3. Centers for Disease Control and Prevention. National diabetes 
statistics report, 2017. Centers for Disease Control and Pre-
vention, US Department of Health and Human Services; 2017. 
https://www.cdc.gov/diabetes/data/statistics-report.

4. Eisenberg D, Gollust SE, Golberstein E, Hefner JL. Prevalence 
and correlates of depression, anxiety, and suicidality among 
university students. Am J Orthopsychiatry. 2007;77(4):534–42. 
https://doi.org/10.1037/0002-9432.77.4.534.

5. Mikolajczyk RT, Bredehorst M, Khelaifat N, Maier C, Max-
well AE. Correlates of depressive symptoms among latino and 
non-latino White adolescents: findings from the 2003 California 
Health Interview Survey. BMC Public Health. 2007;7(1). https://
doi.org/10.1186/1471-2458-7-21.

6. Altun İ, Demirhan Y, Erkek Y, Peker A, Çetinarslan B. Subjec-
tive well-being of persons with type 2 diabetes mellitus. Popul 
Health Manage. 2014;17(4):253–4. https://doi.org/10.1089/
pop.2014.0013.

7. Tay L, Ng V, Kuykendall L, Diener E. Demographic factors 
and worker well-being: an empirical review using representa-
tive data from the United States and across the world. In: Per-
rewé PL, Rosen CC, Halbesleben JRB, editors. Research in 
occupational stress and well-being. Volume 12. Emerald Group 
Publishing Limited; 2014. pp. 235–83. https://doi.org/10.1108/
S1479-355520140000012007.

8. Park JJ, Millora M. Psychological well-being for White, Black, 
Latino/a, and Asian American students: considering spirituality 
and religion. J Student Affairs Res Pract. 2010;47(4):445–61. 
https://doi.org/10.2202/1949-6605.6143.

9. Williams DR, Yu Y, Jackson JS, Anderson NB. Racial differences 
in physical and mental health: Socio-economic status, stress and 

1 3

https://doi.org/10.1177/135910539700200305
https://doi.org/10.1177/135910539700200305
https://doi.org/10.1002/jcop.20221
https://doi.org/10.1177/0149206313506466
https://doi.org/10.1177/0149206313506466
https://doi.org/10.1037/1099-9809.14.4.326
https://doi.org/10.1080/02678373.2013.876691
https://doi.org/10.1080/02678373.2013.876691
https://doi.org/10.1007/s11205-008-9422-5
https://doi.org/10.1007/s11205-008-9422-5
https://doi.org/10.1016/j.diabres.2014.02.001
https://doi.org/10.1016/j.diabres.2014.02.001
https://doi.org/10.1177/1745691612455204
https://doi.org/10.1177/1745691612455204
https://doi.org/10.1111/1540-4560.00260
https://doi.org/10.1111/1540-4560.00260
https://doi.org/10.1007/s13142-015-0332-1
https://doi.org/10.1007/s13142-015-0332-1
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.2337/diacare.23.7.943
https://doi.org/10.2337/diacare.23.7.943
https://doi.org/10.1007/BF00280883
https://doi.org/10.1007/BF00280883
https://doi.org/10.1016/j.socscimed.2019.05.011
https://doi.org/10.1016/j.jad.2008.06.026
https://doi.org/10.1177/1073191111411667
https://doi.org/10.1177/1073191111411667
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.pewresearch.org/fact-tank/2020/07/07/u-s-hispanic-population-surpassed-60-million-in-2019-but-growth-has-slowed
https://www.pewresearch.org/fact-tank/2020/07/07/u-s-hispanic-population-surpassed-60-million-in-2019-but-growth-has-slowed
https://www.pewresearch.org/fact-tank/2020/07/07/u-s-hispanic-population-surpassed-60-million-in-2019-but-growth-has-slowed
https://doi.org/10.1093/jn/137.4.860
https://www.cdc.gov/diabetes/data/statistics-report
https://doi.org/10.1037/0002-9432.77.4.534
https://doi.org/10.1186/1471-2458-7-21
https://doi.org/10.1186/1471-2458-7-21
https://doi.org/10.1089/pop.2014.0013
https://doi.org/10.1089/pop.2014.0013
https://doi.org/10.1108/S1479-355520140000012007
https://doi.org/10.1108/S1479-355520140000012007
https://doi.org/10.2202/1949-6605.6143


Journal of Immigrant and Minority Health

models. Behav Res Methods. 2008;40(3):879–91. https://doi.
org/10.3758/BRM.40.3.879.

41. Pituch KA, Stapleton LM. The performance of methods 
to test upper-level mediation in the presence of nonnormal 
data. Multivar Behav Res. 2008;43(2):237–67. https://doi.
org/10.1080/00273170802034844.

42. Office of the Assistant Secretary for Planning and Evaluation. 
(2015, January 22). 2015 poverty guidelines. https://aspe.hhs.
gov/2015-poverty-guidelines.

43. Ruijgrok C, Dekker JM, Beulens JW, Brouwer IA, Coupé 
VMH, Heymans MW, Sijtsma FPC, Mela DJ, Zock PL, Olthof 
MR, Alssema M. Size and shape of the associations of glucose, 
HbA1c, insulin and HOMA-IR with incident type 2 diabetes: 
the Hoorn Study. Diabetologia. 2018;61(1):93–100. https://doi.
org/10.1007/s00125-017-4452-7.

44. Laskowski ER. How much should the average adult exercise 
every day? Mayo Clinic; 2021, September 22. https://www.
mayoclinic.org/healthy-lifestyle/fitness/expert-answers/exercise/
faq-20057916.

45. Rothrock NE, Amtmann D, Cook KF. Development and validation 
of an interpretive guide for PROMIS scores. J Patient-Reported 
Outcomes. 2020;4(1), Article 16. https://doi.org/10.1186/
s41687-020-0181-7.

46. Awata S, Bech P, Yoshida S, Hirai M, Suzuki S, Yamashita M, 
Ohara A, Hinokio Y, Matsuoka H, Oka Y. Reliability and validity 
of the Japanese version of the World Health Organization-Five 
Well-Being Index in the context of detecting depression in dia-
betic patients. J Neuropsychiatry Clin Neurosci. 2007;61(1):112–
9. https://doi.org/10.1111/j.1440-1819.2007.01619.x.

47. Blanca MJ, Alarcón R, Arnau J, Bono R, Bendayan R. Non-
normal data: is ANOVA still a valid option? Psicothema. 
2017;29(4):552–7. https://doi.org/10.7334/psicothema2016.383.

48. Pratschke J, Haase T, Comber H, Sharp L, de Camargo Cancela 
M, Johnson H. Mechanisms and mediation in survival analy-
sis: towards an integrated analytical framework. BMC Med Res 
Methodol. 2016;16(1). https://doi.org/10.1186/s12874-016-0130-
6. Article 27.

49. Velez BL, Moradi B. A moderated mediation test of minority stress: 
the role of collective action. Couns Psychol. 2016;44(8):1132–57. 
https://doi.org/10.1177/0011000016665467.

50. Schmitt MT, Branscombe NR, Postmes T, Garcia A. The con-
sequences of perceived discrimination for psychological well-
being: a meta-analytic review. Psychol Bull. 2014;140(4):921–48. 
https://doi.org/10.1037/a0035754.

51. Larsen R. The contributions of positive and negative affect to 
emotional well-being. Psychol Top. 2009;18(2):247–66.

52. Sechrist GB, Swim JK, Mark MM. Mood as information in 
making attributions to discrimination. Pers Soc Psychol Bull. 
2003;29(4):524–31. https://doi.org/10.1177/0146167202250922.

53. Bennett GG, Merritt MM, Edwards CL, Sollers III, J. J. Per-
ceived racism and affective responses to ambiguous interper-
sonal interactions among African American men. Am Behav Sci. 
2004;47(7):963–76. https://doi.org/10.1177/0002764203261070.

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

26. Pagán-Torres OM, González-Rivera JA, Rosario-Hernández E. 
Psychometric analysis and factor structure of the Spanish version 
of the eight-item Patient Health Questionnaire in a general sample 
of Puerto Rican adults. Hispanic J Behav Sci. 2020;42(3):401–15. 
https://doi.org/10.1177/0739986320926524.

27. Teresi JA, Ocepek-Welikson K, Kleinman M, Ramirez M, 
Kim G. Measurement equivalence of the patient reported out-
comes Measurement Information System (PROMIS) anxiety 
short forms in ethnically diverse groups. Psychol Test Assess 
Model. 2018;58(1):183–219. https://pubmed.ncbi.nlm.nih.
gov/28649483.

28. World Health Organization. (1998). Wellbeing measures in pri-
mary health care/the DEPCARE project: Report on a WHO meet-
ing, Stockholm, Sweden, 12–13 February 1998. https://apps.who.
int/iris/handle/10665/349766.

29. Lucas-Carrasco R. Reliability and validity of the Spanish ver-
sion of the World Health Organization-Five Well-Being Index 
in elderly. J Neuropsychiatry Clin Neurosci. 2012;66(6):508–13. 
https://doi.org/10.1111/j.1440-1819.2012.02387.x.

30. StataCorp. Stata Statistical Software: release 16. StataCorp LLC; 
2019.

31. Potter LN, Brondolo E, Smyth JM. Biopsychosocial correlates 
of discrimination in daily life: a review. Stigma and Health. 
2019;4(1):38–61. https://doi.org/10.1037/sah0000120.

32. Brody GH, Yu T, Chen E, Ehrlich KB, Miller GE. Racial dis-
crimination, body mass index, and insulin resistance: a longitu-
dinal analysis. Health Psychol. 2018;37(12):1107–14. https://doi.
org/10.1037/hea0000674.

33. Matlock KA. (2022). Quality of life in adults with type 2 dia-
betes: A mixed-methods exploration of the psychosocial impacts 
of hypoglycaemia [Doctoral dissertation, University of Southern 
Denmark]. https://doi.org/10.21996/B3CE-8244.

34. Mantantzis K, Drewelies J, Duezel S, Buchmann N, Steinhagen-
Thiessen E, Wagner GG, Raz N, Lindenberger U, Demuth I, 
Gerstorf D. Poor glucose regulation is associated with declines 
in well-being among older men, but not women. Psychol Aging. 
2020;35(2):204–11. https://doi.org/10.1037/pag0000404.

35. Youngmann R, Kushnirovich N. Income as a resilience factor 
for the impact of discrimination and institutional unfairness on 
minorities’ emotional well-being. Soc Sci Res. 2020;91, Article 
102462. https://doi.org/10.1016/j.ssresearch.2020.102462.

36. Weinhold D, Chaloupka FJ. Smoking status and subjective well-
being. Tob Control. 2017;26(2):195–201. https://doi.org/10.1136/
tobaccocontrol-2015-052601.

37. Inglehart R. Gender, aging, and subjective well-being. 
Int J Comp Sociol. 2002;43(3–5):391–408. https://doi.
org/10.1177/002071520204300309.

38. Hassmén P, Koivula N, Uutela A. Physical exercise and psy-
chological well-being: a population study in Finland. Prev Med. 
2000;30(1):17–25. https://doi.org/10.1006/pmed.1999.0597.

39. Sharma S, Fleming SE. Use of HbA1C testing to diagnose pre-
diabetes in high risk African American children: a comparison 
with fasting glucose and HOMA-IR. Diabetes Metab Syndrome: 
Clin Res Rev. 2012;6(3):157–62. https://doi.org/10.1016/j.
dsx.2012.09.004.

40. Preacher KJ, Hayes AF. Asymptotic and resampling strategies 
for assessing and comparing indirect effects in multiple mediator 

1 3

https://doi.org/10.3758/BRM.40.3.879
https://doi.org/10.3758/BRM.40.3.879
https://doi.org/10.1080/00273170802034844
https://doi.org/10.1080/00273170802034844
https://aspe.hhs.gov/2015-poverty-guidelines
https://aspe.hhs.gov/2015-poverty-guidelines
https://doi.org/10.1007/s00125-017-4452-7
https://doi.org/10.1007/s00125-017-4452-7
https://www.mayoclinic.org/healthy-lifestyle/fitness/expert-answers/exercise/faq-20057916
https://www.mayoclinic.org/healthy-lifestyle/fitness/expert-answers/exercise/faq-20057916
https://www.mayoclinic.org/healthy-lifestyle/fitness/expert-answers/exercise/faq-20057916
https://doi.org/10.1186/s41687-020-0181-7
https://doi.org/10.1186/s41687-020-0181-7
https://doi.org/10.1111/j.1440-1819.2007.01619.x
https://doi.org/10.7334/psicothema2016.383
https://doi.org/10.1186/s12874-016-0130-6
https://doi.org/10.1186/s12874-016-0130-6
https://doi.org/10.1177/0011000016665467
https://doi.org/10.1037/a0035754
https://doi.org/10.1177/0146167202250922
https://doi.org/10.1177/0002764203261070
https://doi.org/10.1177/0739986320926524
https://pubmed.ncbi.nlm.nih.gov/28649483
https://pubmed.ncbi.nlm.nih.gov/28649483
https://apps.who.int/iris/handle/10665/349766
https://apps.who.int/iris/handle/10665/349766
https://doi.org/10.1111/j.1440-1819.2012.02387.x
https://doi.org/10.1037/sah0000120
https://doi.org/10.1037/hea0000674
https://doi.org/10.1037/hea0000674
https://doi.org/10.21996/B3CE-8244
https://doi.org/10.1037/pag0000404
https://doi.org/10.1016/j.ssresearch.2020.102462
https://doi.org/10.1136/tobaccocontrol-2015-052601
https://doi.org/10.1136/tobaccocontrol-2015-052601
https://doi.org/10.1177/002071520204300309
https://doi.org/10.1177/002071520204300309
https://doi.org/10.1006/pmed.1999.0597
https://doi.org/10.1016/j.dsx.2012.09.004
https://doi.org/10.1016/j.dsx.2012.09.004

	Depression and Anxiety Mediate the Relationship between Discrimination and Well-Being in a Sample of Latinx Adults with Type 2 Diabetes: Results from a Dual Mediation Analysis
	Abstract
	Background
	Conceptual Framework
	Method
	Participants
	Data Collection
	Ethical Approval


	Measures
	Covariates
	Predictor
	Mediators
	Outcome

	Analysis
	Results
	Sample
	Correlation Analysis
	Regression Analysis
	Assumptions and Transformations
	Direct Effects
	Mediation and Indirect Effects


	Discussion
	New Contributions to the Literature
	Limitations and Next Steps

	Conclusion
	References


