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Abstract

The daily demands of diabetes self-management can be distressing, causing greater depressive
symptomatology. Further, diabetes distress is positively associated with feelings of frustration and
worry, causing increased emotional dysregulation that may further explain the association between
diabetes distress and depressive symptomology. The current study used cross-sectional data to
assess the role of emotional dysregulation as a mediator of the association between diabetes
distress and depressive symptoms in Black adults with type 2 diabetes. Participants (n = 284, 72%
female, 6211 years old, mean diabetes diagnosis duration 11+9 years) were recruited through
local churches and completed self-report measures of diabetes distress, emotional dysregulation,
and depressive symptoms. Path analyses were performed using Mplus 8 MODEL INDIRECT.
Bootstrapping was used to establish robust point estimates. There was a significant direct effect
between diabetes distress and depressive symptoms (f# = .12, p =.02). A significant indirect effect
was also found between diabetes distress and depressive symptoms through emotional
dysregulation (# = .30, p <.001). The overall association between diabetes distress and depressive
symptoms, including both direct and indirect effects, was f = .42, p < .001. Thus, the positive
association between diabetes distress and depressive symptoms was mediated by emotional
dysregulation. These findings suggest that strategies aimed at enhancing emotional regulation
along with strategies to reduce diabetes distress may decrease depressive symptoms among Black
adults with type 2 diabetes.
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Introduction

Type 2 diabetes mellitus (T2D) is a
metabolic disease characterized by insulin
resistance and chronically elevated blood
glucose levels that place individuals at a
heightened risk for long-term health

complications such as heart disease, stroke,
nephropathy, retinopathy, and lower
extremity amputations (Deshpande et al.,
2008). In 2021, 45.9 million adults (20 years
and older) in the United States (U.S.) had
diabetes mellitus (representing a prevalence
of 13.8%) with 44.2 million cases (96.3%)
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attributed to T2D (CDC National Diabetes
Statistics Report, 2024). By 2050, the
prevalence of diabetes mellitus is projected to
increase to 21% (Boyle et al., 2010). Black
adults have the highest prevalence of diabetes
(17.4%; 12.7% diagnosed and 4.7%
undiagnosed), compared with Hispanic
(15.5%; 11.1% diagnosed, 4.4%
undiagnosed), and non-Hispanic Whites
(13.6%; 11.0% diagnosed, 2.7%
undiagnosed; Institute for Health Metrics and
Evaluation, 2024) and experience greater
complications (Haw et al., 2021).

Comorbid T2D and depression can
worsen health outcomes cumulatively
contributing to the heightened risk of serious
complications and early mortality (Robinson
et al., 2018; Naicker et al., 2017). Depression
is markedly higher for people with T2D
(18%) than for the general population (10%;
Ali etal., 2006), and depression among Black
adults with T2D is even higher (25%;
Ajuwon et al., 2020). Black adults are often
underdiagnosed and less likely to seek
treatment for depression because of
perceived associations of psychotherapy with
weakness and cultural norms that mental
illness should be contained to the family unit
or religious community (Bailey et al., 2019).
Black individuals are also less likely to
receive proper treatment, and due to a lower
quality of care, are more likely to experience
more severe and debilitating depression than
non-Hispanic Whites (Hill-Briggs et al.,
2021).

One factor that contributes to higher levels
of depressive symptoms in people with T2D
is diabetes distress (Snoek et al, 2015). The
lifestyle changes and self-management
routines required by T2D can be daunting and
exhausting (Fisher et al., 2009; Robinson et
al., 2018). For example, chronic worry about
checking blood glucose levels frequently or
effectively can contribute to feelings of
frustration and overwhelm. Within the U.S.,
diabetes distress rates range between 45%

and 77% (Fisher et al., 2012; Fisher et al.,
2022). Higher levels of diabetes distress are
associated with poorer glycemic control
(Schmitt et al., 2021), lower quality of life
(Robinson et al., 2018), and elevated
depressive symptomatology (Ehrmann et al.,
2015; Sidhu & Tang, 2017). Although there is
limited research on diabetes distress in
minority populations, one study indicates that
Black populations experience
disproportionately higher rates of diabetes
distress compared to non-Hispanic Whites
(Hausmann et al., 2010). In addition to T2D-
associated distress, Black adults often face
additional stressors associated with racial
inequities (e.g., economic inequality, racial
discrimination,  residential  segregation,
poverty; Lee et al., 2019) that further
exacerbate poor glucose control and impact
one’s ability to reduce T2D-related
complications (Dawson et al., 2015).
Although diabetes distress and depressive
symptoms are  positively  associated
(Ehrmann et al., 2015; Snoek et al., 2015),
more research is needed to examine the
mechanism underlying this association. One
potential pathway is emotional dysregulation,
defined as an individual’s inability to control
their emotional experience and regulate their
emotional arousal (Gratz & Roemer, 2004).
Emotion regulation theory (Gross, 1998)
posits that individuals who have difficulty
regulating their emotions often have
difficulty down-regulating negative emotions
and rumination that can lead to increased
depressive symptoms. Further, according to
the transactional model of stress and coping
(Lazarus & Folkman, 1984), increased stress
occurs when an individual appraises the
demands of a situation to be greater than his
or her perceived resources and ability to cope
with those demands. Chronic stress is
associated with  increased  depressive
symptoms (Hammen, 2005). Emotional
dysregulation may explain the association
between diabetes distress and depressive



symptoms as individuals with T2D who
appraise the daily self-management of the
disease as threatening have higher perceived
stress and a lower ability to cope effectively
with the disease. Increased use of
maladaptive coping strategies can disrupt
emotional  regulation and exacerbate
depressive symptoms (Moritz et al., 2016).
Among adults with T2D, the prevalence of
elevated diabetes distress (i.e., Diabetes
Distress Scale cut point > 3) ranges from
approximately 35% in African American
women (Cummings et al., 2017) to 50% in a
study of multiracial identities (Fisher et al.,
2010). Diabetes distress was positively
associated with emotional dysregulation
(e.g., self-criticism, self-judgement) in a
sample comprised of 62% Black adults with
T2D (Kane et al., 2018). Further, several
studies have shown emotional dysregulation
to be a mediator linking psychological
variables (e.g., self-compassion, attachment)
with depression in adults (Bakker et al., 2019;
Malik et al., 2015). For example, in a large
sample of middle-aged adults with recurrent
depression, higher scores on self-compassion
were associated with lower scores on
depressive symptoms and this association
was mediated by brooding rumination — a
tendency to have repetitive and frequent
negative thoughts (Bakker et al., 2019).
Additionally, interventions to enhance
emotional regulation have shown success in
lowering depressive symptoms. In a sample
of hospital mental health patients tested after
admission and a second time prior to
discharge, improvement in emotional
regulation skills (e.g., problem solving, social
competence, relaxation ability) was
associated with a reduction of depressive
symptoms (Fehlinger et al., 2013). A greater
understanding of the role of emotional
dysregulation in the association between
diabetes distress and depressive symptoms is
crucial for informing targeted interventions
that address the complexity of emotional and

psychological factors in the management of
diabetes distress and depression (Quoidbach
et al., 2015; Bolier et al., 2013).

Using baseline data from Black adults
with T2D enrolled in the TX STRIDE (7exas
Strength Through Resilience in Diabetes
Education) clinical trial (Steinhardt et al.,
2021), the aims of the current study were
twofold. First, we examined the direct
association of diabetes distress with
depressive symptoms. We hypothesized that
higher levels of diabetes distress would be
associated with higher levels of depressive
symptoms. Second, we examined the
potential mediating role of emotional
dysregulation on the association between
diabetes distress and depressive symptoms.
We hypothesized that the association of
diabetes distress with depressive symptoms
would be mediated by emotional
dysregulation.

Methods
Participants and Procedures

This study used baseline data (n = 284,
72% female, 62+11 years old, mean
diagnosis duration 11+9 years) from TX
STRIDE, an ongoing clinical trial examining
the effectiveness of a resilience-based
diabetes self-management education and
support program compared to a standard
diabetes self-management program.
Participants were recruited from
predominantly Black churches in the greater
Austin, Texas area. Inclusion criteria
included being Black, aged 18 years or older,
and having a diagnosis of T2D. Individuals
were excluded if they were pregnant,
lactating, or had medical conditions for
which changes in diet and/or physical activity
would be contraindicated (e.g., lower limb
amputations, undergoing dialysis).

Data were collected between August 2020
and April 2023. During data collection,



participants completed demographic (i.e.,
age, gender, educational level), diabetes
distress, emotional dysregulation, and
depressive symptoms questionnaires. All
participants provided written informed
consent, and the study was approved by the
Institutional Review Board at The University
of Texas at Austin.

Measures

Diabetes Distress

The four-item version of the Diabetes
Distress Scale (DDS; Fisher, Glasgow, et al.,
2008) was used to measure the emotional and
regimen-related distress from living with
T2D in the previous month. Each item was
rated on a 6-point Likert scale from 1 = “not
a problem” to 6 = “serious problem” with
higher scores indicating greater diabetes
distress. Sample items included “Feeling
overwhelmed with the demands of living
with diabetes” and “Feeling that I am often
failing with my diabetes routine.”
Cronbach’s alpha of the DDS in the current
study was 0.89.

Emotional Dysregulation

The Difficulties in Emotional Regulation
Scale (DERS-16) was used to measure the
frequency that participants used maladaptive
approaches when responding to emotional
distress over the previous month (e.g.,
impulse  control  difficulties, difficulty
engaging in  goal-directed  behavior,
nonacceptance of emotional responses;
Bjureberg et al., 2016). Sample items
included “When I'm upset, I feel ashamed
with myself for feeling that way” and “When
I’'m upset, I have difficulty controlling my
behaviors.” Each item was rated on a 5-point
Likert scale from 1 = “almost never” to 5 =
“almost always” with higher scores
indicating greater emotional dysregulation.
Cronbach’s alpha of the DERS-16 in the
current study was 0.96.

Depressive Symptoms

The Patient Health Questionnaire-9
(PHQ-9) was used to assess the frequency
and severity of depressive symptoms over the
past two weeks (Kroenke et al.,, 2001).
Sample items included “Feeling tired or
having little energy” and “Feeling down,
depressed, or hopeless.” Each item was rated
on a 4-point Likert scale from 0 = “not at all”
to 3 = “nearly every day” with higher scores
indicating more frequent and severe
depressive symptoms. Cronbach’s alpha of
the PHQ-9 in the current study was 0.89.

Data Analyses

Descriptive statistics were used to
examine participant
characteristics. Correlations among all study
variables were assessed using Pearson
(continuous variables) and point-biserial
(continuous and categorial  variables)
correlation coefficients. These analyses were
performed using SPSS version 29 (IBM,
Chicago, Illinois).

The primary analysis of the present study
was informed by the mediation method
proposed by Baron and Kenny (1986) for
conducting a path analysis. Mplus 8 MODEL
INDIRECT Command software assessed the
direct, indirect, and total effects of the
mediation model in Figure 1. We assessed
model fit using multiple indices, including
the comparative fit index (CFI; Bentler,
1990), the Tucker-Lewis fit index (TLI;
Tucker & Lewis, 1973), and the root mean
square error of approximation (RMSEA;
Kline, 2023). Generally, a good fit is
indicated by a CFl or TLI > 95 and a
RMSEA < .05. To minimize confounding
effects and enhance the sensitivity of the path
analysis, the model was adjusted by the
potential confounders, including age, gender,
and education (as a continuous variable with
higher scores representing a higher
educational  level).  Bootstrapping, a



Table 1. Selected participant characteristics (n = 284)

Characteristics Mean (SD) or n (%) Range
Age 61.6 (11.3) 25-86
Male/Female (% Female) 80/204 (72%)
Education

High school or lower 64 (22%)

Some college/technical school 135 (48%)

Undergraduate degree 52 (19%)

Graduate degree 33 (11%)
Diabetes Distress 24 (1.2) 1-5.5
Emotional Dysregulation 23.9 (10.5) 16-76
Depressive Symptoms 5.4 (5.2) 0-26

resampling method, was also used to
establish  robust point estimates and
effectively  address the  non-normal
distribution (i.e., skewed to the right)
observed in emotional dysregulation and
depressive symptoms (Mackinnon et al.,
2004). While the dataset contained only a
small percentage of missing data (1.8%), one
of the key advantages of using Mplus
software is its application of full information
maximum  likelihood (FIML). FIML
effectively addresses missing data and
provides unbiased estimates, even when
faced with partially or fully missing entries
(\Valente et al., 2020). We also tested for
potential interactions among confounders
and diabetes distress. Specifically, we created
interaction terms between the covariates
(age, sex, education level) and diabetes

distress. All interaction terms were found to
be statistically nonsignificant and were
subsequently removed from the final model
to ensure a more parsimonious solution.

Results

Sample participant characteristics are
presented in Table 1. The mean depressive
symptoms score was 5.4, indicating mild
depression (Kroenke et al., 2001). The mean
diabetes distress score was 2.4 indicating
moderate  distress. Overall, 33% of
participants reported little or no distress (<
2.0), 39% reported moderate distress (2.0 to
2.9), and 28% reported high distress (> 3.0)
(Fisher, Glasgow, et al., 2008). In bivariate
analyses, diabetes distress was positively
associated with emotional dysregulation (r =

Table 2. Associations among study variables and potential confounders in the path model

1
1. Diabetes Distress
2. Emotional Dysregulation HE***
3. Depressive Symptoms AQFF*
4. Gender? -.04
5. Age - 28***
6. Education Level -11

2 3 4 5
'68***
.00 .00
-28***  -30*** .08
-.10 -11 .02 A13*

Note: *p < .05, **p < .01, ***p <.001
8Male = 0; Female =1



Table 3. Total, Indirect, and Direct Effects

Estimate (5) S.E. 95% C.1. p-value
Total Effect DD to DEP 42 .05 .32-.52 <.001
Indirect DD to ED to DEP .30 .04 2237 <.001
Direct DD to DEP A2 .05 .02-.22 .02

Note: DD = Diabetes Distress; DEP = Depressive Symptoms; ED = Emotional Dysregulation;

S.E. = Standard Error; C.I. = Confidence Interval

.56, p <.001) and depressive symptoms (r =
49, p <.001). Emotional dysregulation was
positively  associated with  depressive
symptoms (r = .68, p < .001). Among
confounders, age was inversely associated
with diabetes distress (r = -.28, p < .001),
emotional dysregulation (r = -.28, p < .001),
and depressive symptoms (r =-.30, p <.001)
(Table 2).

Path Analysis

Path analyses resulted in a saturated
model (CFl and TLI > .95, RMSEA < .05, y?
= 0.0). Saturated models are defined as those
that fully reproduce all  variances,
covariances, and means, using all available
information (Geiser, 2012). Path coefficients
(Table 3) showed that the total effect of
diabetes distress on depressive symptoms
was significant (5 = .42, p <.001) including
both indirect (# = .30, p < .001) and direct
effects (f = .12, p = .02). Diabetes distress
was positively associated with emotional
dysregulation (8 =.51, p < .001), which in
turn was positively associated depressive
symptoms (8 = .58, p < .001). Diabetes
distress was positively associated with
depressive symptoms (5 =.12, p = .02), and
that effect increased when accounting for the
effect of emotional dysregulation (5 = .42, p
< .001). Thus, the association between
diabetes distress and depressive symptoms
was significantly mediated by emotional
dysregulation. Education was negatively
associated with diabetes distress (4 = -.28, p

< .001) and with emotional dysregulation (5
= -.14, p = .008). The mediation pathway
model is presented in Figure 1.

Discussion

This study found that emotional
dysregulation mediated the association
between diabetes distress and depressive
symptoms in Black adults with T2D.
Consistent with previous research conducted
among a variety of ethnic groups, diabetes
distress was positively associated with
depressive symptoms (Ehrmann et al., 2015;
Fisher, Skaff, et al., 2008; Reimer et al., 2017,
Sidhu & Tang, 2017). Diabetes distress and
depressive symptomatology can co-occur,
and having either or both conditions
increases the risk of poor disease
management, cumulative adverse health
effects, serious complications, and early
mortality (Owens-Gary et al., 2019).

A key finding in this study was that
emotional dysregulation mediated the
association between diabetes distress and
depressive symptoms. Like other studies that
examined emotional regulation as a mediator
between psychological measures and
depression (Bakker et al., 2019; Malik et al.,
2015), emotional dysregulation was
positively  associated with  depressive
symptoms. This result supports earlier
research showing that individuals with lower
awareness of and mastery over their emotions
experience higher levels of negative affect
which can lead to depressive symptoms



Figure 1. The mediating role of emotional dysregulation on the association between diabetes distress and depressive symptoms

Age

Gender

=14

Educational Level

-.28*** Diabetes
Distress

Comparative Fit Index / Tucker-Lewis Index > .95
Root Mean Square Error of Approximation < .05

Non-Significant
—  » Significant

Emotional
Dysregulation

.51***

58"+

Depressive

A2

Symptoms

Note: Standardized regression coefficients are shown. Model estimates were adjusted for age, gender, and educational level.

*p < .05, **p < .01, ***p < 001



(Joormann & Quinn, 2014). An inability to
regulate adverse emotions observed in the
current study may explain the positive
association between diabetes distress and
depressive symptoms. As such, this finding
suggests that interventions designed to help
individuals decrease diabetes distress and
enhance their ability to regulate negative
emotions when distressed may be beneficial
in reducing the burden of depressive
symptoms among Black adults with T2D.
Importantly, to enhance disease management,
providers should screen patients for diabetes
distress, use evidence-based treatments, and
make referrals as needed to qualified mental
health professionals (American Diabetes
Association’ 2023; Skinner et al., 2020).

After adjusting for confounding variables
and considering the mediating effect of
emotional dysregulation on the association
between diabetes distress and depressive
symptoms, higher education levels remained
significantly associated with lower diabetes
distress and lower emotional dysregulation.
Taken together with previous research
(Spencer et al., 2006), these findings indicate
that adults with lower education levels may
benefit more from this type of intervention.
Some studies have found age to be negatively
associated with diabetes distress, meaning
that younger people are more likely to have
higher levels of diabetes distress (Reimer et
al., 2017). Our study did not observe this
association after controlling for other
confounders, which may be primarily due to
our older adult study sample. Nonetheless,
given that T2D disproportionately affects
racial minority populations, future research
should examine additional social
determinants of health (e.g., social capital,
neighborhood and food environment, access
to health care) as potential mediators and/or
moderators of the association between
diabetes distress and depression (Hill-Briggs
etal., 2021).

The present findings suggest several
clinical  implications, including the
significant role that emotional dysregulation
plays in the association between diabetes
distress and depressive symptoms in Black
adults with T2D. Depressive symptoms can
be reduced with positive psychology
interventions (Bolier et al., 2013). A variety
of interventions, such as a self-regulating
writing intervention, emotional-regulation
training (Cameron & Jago, 2008) or positive
thinking  interventions can  improve
emotional regulation (Quoidbach et al.,
2015). Further, individuals with T2D who
experience greater difficulty regulating
emotions have poorer self-management
behaviors (i.e., medication nonadherence,
poorer self-monitoring of blood glucose;
Kollin et al, 2024). Thus, similar
interventions, paired with diabetes self-
management education, may show positive
changes in emotional regulation and
depressive symptoms. Interventions that also
target diabetes distress may help decrease
both emotional dysregulation and depressive
symptoms.

There were several important limitations
to this study that should be emphasized.
Although TX STRIDE is a longitudinal
clinical trial, the current study used only
baseline data to examine the mediation path
model. The use of cross-sectional data does
not allow us to make conclusions about the
temporality of the associations among
diabetes distress, emotional dysregulation,
and depressive  symptoms. Future
longitudinal studies are needed to confirm
our findings. Second, we acknowledge that
our sample was heavily female (72%) and
older (mean age of 62), which may limit the
generalizability of our findings. While we
controlled for gender and age as covariates in
our mediation model to address any
confounding biases related to these variables,
we highlight that other sampling biases, such
as  selection bias—where population



characteristics may be misrepresented due to
the sampling method (e.g.,
underrepresentation of males and younger
African Americans)—and sampling error—
which refers to discrepancies between sample
estimates and true population parameters—
remain limitations of this study. Third, the
study included self-reported data, which
makes the study outcome subject to social
desirability bias (Latkin et al., 2017). For
example, a participant may have reported
lower depressive symptoms due to personal
or social taboos about mental health,
resulting in participants reporting what is
socially acceptable. However, the use of
validated scales in the current study along
with strong internal consistency helps to
minimize the effect of bias in self-report
measures. Fourth, a portion of the data in this
study was collected during the COVID-19
pandemic (Steinhardt et al., 2021). The effect
of the pandemic may have impacted the
mental health measures self-reported for this
study. Finally, the study sample was limited
to Black adults recruited from church
settings, and studies have found that the
social support provided by church networks
is protective against psychological distress
and depressive symptoms (Chatters et al.,
2015). It is unclear if participants in the
current study are broadly representative of
the larger Black adult population with T2D,
or if emotional regulation plays a similar role
in other populations disproportionately
affected by T2D, such as Hispanic or
Indigenous populations.
Implications for Health  Behavior
Research

This study establishes the potential role of
emotional dysregulation as a mediator in the
association between diabetes distress and
depressive symptoms among Black adults
with T2D. Strategies aimed at enhancing
emotional regulation and reducing diabetes

distress may decrease depressive symptoms
among Black adults with T2D. In line with
these findings, the American Diabetes
Association (2023) recommends that primary
care providers routinely screen patients for
diabetes distress and depression,
emphasizing the need for comprehensive care
that includes mental health support for this
population.
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Discussion Questions

What explanations exist for why Black adults
bear a disproportionate burden of the diabetes
epidemic? What can be done to minimize this
burden?

Diabetes distress and depressive
symptomology can co-occur and worsen
health outcomes. Our findings indicate that
emotional dysregulation mediates the
association between diabetes distress and
depressive symptomology. What
recommendations do you propose to reduce
emotional dysregulation and diabetes distress
among Black adults with T2D?

References

Ajuwon, A. M., & Love, R. (2020). Type 2
diabetes and depression in the African
American population. Journal of the
American  Association of  Nurse



Practitioners, 32(2), 120-127.
https://doi.org/10.1097/JXX.0000000000
000240

Ali, S., Stone, M. A., Peters, J. L., Davies, M.
J., & Khunti, K. (2006). The prevalence of
co-morbid depression in adults with Type
2 diabetes: A systematic review and meta-
analysis. Diabetic Medicine, 23(11),
1165-1173.
https://doi.org/10.1111/7.1464-
5491.2006.01943.x

American Diabetes Association. (2023).
Standards of care in diabetes—2023
abridged for primary care
providers. Clinical Diabetes, 41(1), 4-31.
https://doi.org/10.2337/cd23-as01

Bailey, R. K., Mokonogho, J., & Kumar, A.
(2019). Racial and ethnic differences in
depression: Current
perspectives. Neuropsychiatric — Disease
and Treatment, 603-609.
https://doi.org/10.2147/NDT.S128584

Bakker, A. M., Cox, D. W., Hubley, A. M., &
Owens, R. L. (2019). Emotion regulation
as a mediator of self-compassion and
depressive  symptoms in  recurrent
depression. Mindfulness, 10, 1169-1180.
https://doi.org/10.1007/s12671-018-
1072-3

Baron, R. M., & Kenny, D. A. (1986). The
moderator—-mediator variable distinction
in  social  psychological research:
Conceptual, strategic, and statistical
considerations. Journal of Personality
and Social Psychology, 51(6), 1173-1182.
https://doi.org/10.1037/0022-
3514.51.6.1173

Bentler, P. M. (1990). Comparative fit
indexes in structural
models. Psychological  Bulletin, 107(2),
238-246.  https://doi.org/10.1037/0033-
2909.107.2.238

Bjureberg, J., Ljotsson, B., Tull, M. T.,
Hedman, E., Sahlin, H., Lundh, L. G, ...
& Gratz, K. L. (2016). Development and
validation of a brief version of the

difficulties in emotion regulation scale:
The DERS-16. Journal of
Psychopathology and Behavioral
Assessment, 38, 284-296.
https://doi.org/10.1007/s10862-015-
9514-x

Bolier, L., Haverman, M., Westerhof, G. J.,
Riper, H., Smit, F., & Bohlmeijer, E.
(2013). Positive psychology
interventions: A meta-analysis  of
randomized controlled studies. BMC
Public Health, 13, 1-20.
https://doi.org/10.1186/1471-2458-13-
119

Boyle, J. P., Thompson, T. J., Gregg, E. W.,
Barker, L. E., & Williamson, D. F. (2010).
Projection of the year 2050 burden of
diabetes in the US adult population:
Dynamic  modeling of incidence,
mortality, and prediabetes prevalence.
Population Health Metrics, 8, 1-12.
https://doi.org/10.1186/1478-7954-8-29

Cameron, L. D., & Jago, L. (2008). Emotion
regulation interventions: A common-sense
model approach. British Journal of Health
Psychology, 13(2), 215-221.
https://doi.org/10.1348/135910708X2888
00

CDC National Diabetes Statistics Report.
https://www.cdc.gov/diabetes/php/data-
research/?CDC_AAref Val=https://www.
cdc.gov/diabetes/data/statistics-
report/index.html, 2024 (accessed 30 June
2024).

Chatters, L. M., Taylor, R. J., Woodward, A.
T., & Nicklett, E. J. (2015). Social support
from church and family members and
depressive symptoms among older
African ~ Americans. The  American
Journal of Geriatric Psychiatry, 23(6),
559-567.
http://dx.doi.org/10.1016/j.jagp.2014.04.0
08

Cummings, D. M., Lutes, L. D., Littlewood,
K., Solar, C., Hambidge, B., & Gatlin, P.
(2017). Impact of distress reduction on



https://doi.org/10.1097/JXX.0000000000000240
https://doi.org/10.1097/JXX.0000000000000240
https://doi.org/10.1111/j.1464-5491.2006.01943.x
https://doi.org/10.1111/j.1464-5491.2006.01943.x
https://doi.org/10.2337/cd23-as01
https://doi.org/10.2147/NDT.S128584
https://doi.org/10.1007/s12671-018-1072-3
https://doi.org/10.1007/s12671-018-1072-3
https://psycnet.apa.org/doi/10.1037/0022-3514.51.6.1173
https://psycnet.apa.org/doi/10.1037/0022-3514.51.6.1173
https://psycnet.apa.org/doi/10.1037/0033-2909.107.2.238
https://psycnet.apa.org/doi/10.1037/0033-2909.107.2.238
https://doi.org/10.1007/s10862-015-9514-x
https://doi.org/10.1007/s10862-015-9514-x
https://doi.org/10.1186/1471-2458-13-119
https://doi.org/10.1186/1471-2458-13-119
https://doi.org/10.1186/1478-7954-8-29
https://doi.org/10.1348/135910708X288800
https://doi.org/10.1348/135910708X288800
https://www.cdc.gov/diabetes/php/data-research/?CDC_AAref_Val=https://www.cdc.gov/diabetes/data/statistics-report/index.html
https://www.cdc.gov/diabetes/php/data-research/?CDC_AAref_Val=https://www.cdc.gov/diabetes/data/statistics-report/index.html
https://www.cdc.gov/diabetes/php/data-research/?CDC_AAref_Val=https://www.cdc.gov/diabetes/data/statistics-report/index.html
https://www.cdc.gov/diabetes/php/data-research/?CDC_AAref_Val=https://www.cdc.gov/diabetes/data/statistics-report/index.html
http://dx.doi.org/10.1016/j.jagp.2014.04.008
http://dx.doi.org/10.1016/j.jagp.2014.04.008

behavioral correlates and A1C in African
American women with uncontrolled type
2 diabetes: Results from
EMPOWER. Ethnicity & Disease, 27(2),
155.10.18865/ed.27.2.155

Dawson, A. Z., Walker, R. J., Campbell, J. A.,
& Egede, L. E. (2015). Effect of perceived
racial  discrimination on  self-care
behaviors, glycemic control, and quality
of life in adults with type 2
diabetes. Endocrine, 49, 422-428.
https://doi.org/10.1007/s12020-014-
0482-9

Deshpande, A. D., Harris-Hayes, M., &
Schootman, M. (2008). Epidemiology of
diabetes and diabetes-related
complications. Physical Therapy, 88(11),
1254-1264.
https://doi.org/10.2522/pt].20080020

Ehrmann, D., Kulzer, B., Haak, T., &
Hermanns, N. (2015). Longitudinal
relationship of diabetes-related distress
and depressive symptoms: Analysing
incidence and  persistence. Diabetic
Medicine, 32(10), 1264-1271.
https://doi.org/10.1111/dme.12861

Fehlinger, T., Stumpenhorst, M., Stenzel, N.,
& Rief, W. (2013). Emotion regulation is
the essential skill for improving
depressive symptoms. Journal of Affective
Disorders, 144(1-2), 116-122.
https://doi.org/10.1016/j.jad.2012.06.015

Fisher, L., Glasgow, R. E., Mullan, J. T.,
Skaff, M. M., & Polonsky, W. H. (2008).
Development of a brief diabetes distress
screening instrument. The Annals of
Family Medicine, 6(3), 246-252.
https://doi.org/10.1370/afm.842

Fisher, L., Glasgow, R. E., & Strycker, L. A.
(2010). The relationship between diabetes
distress and clinical depression with
glycemic control among patients with type
2 diabetes. Diabetes Care, 33(5), 1034-
1036. https://doi.org/10.2337/dc09-2175

Fisher, L., Hessler, D. M., Polonsky, W. H.,
& Mullan, J. (2012). When is diabetes

distress clinically meaningful?
Establishing cut points for the Diabetes
Distress Scale. Diabetes Care, 35(2), 259-
264. https://doi.org/10.2337/dc11-1572

Fisher, L., Mullan, J. T., Skaff, M. M.,
Glasgow, R. E., Arean, P., & Hessler, D.
(2009). Predicting diabetes distress in
patients with type 2 diabetes: A
longitudinal study. Diabetic
Medicine, 26(6), 622-627.
https://doi.org/10.1111/1.1464-
5491.2009.02730.x

Fisher, L., Polonsky, W. H., Perez-Nieves,
M., Desai, U., Strycker, L., & Hessler, D.
(2022). A new perspective on diabetes
distress using the type 2 diabetes distress
assessment system (T2-DDAS):
Prevalence and change over time. Journal
of Diabetes and its Complications, 36(8),
108256.
https://doi.org/10.1016/j.jdiacomp.2022.1
08256

Fisher, L., Skaff, M. M., Mullan, J. T., Arean,
P., Glasgow, R., & Masharani, U. (2008).
A longitudinal study of affective and
anxiety disorders, depressive affect and
diabetes distress in adults with type 2
diabetes. Diabetic Medicine, 25(9), 1096-
1101. https://doi.org/10.1111/1.1464-
5491.2008.02533.x

Geiser, C. (2012). Data analysis with Mplus.
Guilford press.

Gratz, K. L., & Roemer, L. (2004).
Multidimensional assessment of emotion
regulation and dysregulation:
Development, factor structure, and initial
validation of the difficulties in emotion

regulation scale. Journal of
Psychopathology and Behavioral
Assessment, 26(1), 41-54.

https://doi.org/10.1023/B:JOBA.0000007
455.08539.94

Gross, J. J. (1998). The emerging field of
emotion regulation: An integrative
review. Review of General
Psychology, 2(3), 271-299.



https://doi.org/10.18865%2Fed.27.2.155
https://doi.org/10.1007/s12020-014-0482-9
https://doi.org/10.1007/s12020-014-0482-9
https://doi.org/10.2522/ptj.20080020
https://doi.org/10.1111/dme.12861
https://doi.org/10.1016/j.jad.2012.06.015
https://doi.org/10.1370/afm.842
https://doi.org/10.2337/dc09-2175
https://doi.org/10.2337/dc11-1572
https://doi.org/10.1111/j.1464-5491.2009.02730.x
https://doi.org/10.1111/j.1464-5491.2009.02730.x
https://doi.org/10.1016/j.jdiacomp.2022.108256
https://doi.org/10.1016/j.jdiacomp.2022.108256
https://doi.org/10.1111/j.1464-5491.2008.02533.x
https://doi.org/10.1111/j.1464-5491.2008.02533.x
https://doi.org/10.1023/B:JOBA.0000007455.08539.94
https://doi.org/10.1023/B:JOBA.0000007455.08539.94

Hammen, C. (2005). Stress and
depression. Annual Review of Clinical
Psychology, 1(1), 293-319.

Hausmann, L. R., Ren, D., & Sevick, M. A.
(2010). Racial differences in diabetes-
related psychosocial factors and glycemic
control in patients with type 2
diabetes. Patient Preference and
Adherence, 4, 291-299.
https://doi.org/10.2147/ppa.s12353

Haw, J. S., Shah, M., Turbow, S., Egeolu, M.,
& Umpierrez, G. (2021). Diabetes
complications in racial and ethnic
minority populations in the USA. Current
Diabetes Reports, 21, 1-8.
https://doi.org/10.1007/s11892-020-
01369-x

Hill-Briggs, F., Adler, N. E., Berkowitz, S.
A., Chin, M. H., Gary-Webb, T. L., Navas-
Acien, A., Thornton, P. L., & Haire-Joshu,
D. (2021). Social determinants of health
and diabetes: A scientific review. Diabetes
Care, 44(1), 258-279. 10.2337/dci20-
0053

Institute for Health Metrics and Evaluation.
GBD compare data visualization.
https://vizhub.healthdata.org/gbd-
compare, 2024. (accessed 11 June 2024).

Joormann, J., & Quinn, M. E. (2014).
Cognitive  processes and emotion
regulation in depression. Depression and
Anxiety, 31(4), 308-315.
https://doi.org/10.1002/da.22264

Kane, N. S., Hoogendoorn, C. J., Tanenbaum,
M. L., & Gonzalez, J. S. (2018). Physical
symptom complaints, cognitive emotion
regulation strategies, self-compassion and
diabetes distress among adults with type 2
diabetes. Diabetic Medicine, 35(12),
1671-1677.
https://doi.org/10.1111/dme.13830

Kline, R. B. Principles and Practice of
Structural Equation Modeling. Guilford
publications, 2023.

Kollin, S. R., Gratz, K. L., & Lee, A. A.
(2024). The role of emotion dysregulation

in self-management behaviors among
adults with type 2 diabetes. Journal of
Behavioral Medicine, 1-10.
https://doi.org/10.1007/s10865-024-
00483-5

Kroenke, K., Spitzer, R. L., & Williams, J. B.
(2001). The PHQ-9: Validity of a brief
depression severity measure. Journal of
General Internal Medicine, 16(9), 606-
613. https://doi.org/10.1046/].1525-
1497.2001.016009606.x

Latkin, C. A., Edwards, C., Davey-Rothwell,
M. A, & Tobin, K. E. (2017). The
relationship between social desirability
bias and self-reports of health, substance
use, and social network factors among
urban substance users in Baltimore,
Maryland. Addictive behaviors, 73, 133-
136.
https://doi.org/10.1016/j.addbeh.2017.05.
005

Lazarus, R. S., & Folkman, S. (1984). Stress,
appraisal, and  coping.  Springer
Publishing Company.

Lee, R. T., Perez, A. D., Boykin, C. M., &
Mendoza-Denton, R. (2019). On the
prevalence of racial discrimination in the
United States. PloS One, 14(1),
€0210698.
https://doi.org/10.1371/journal.pone.0210
698

MacKinnon, D. P., Lockwood, C. M., &
Williams, J. (2004). Confidence limits for
the indirect effect: Distribution of the

product and resampling
methods. Multivariate Behavioral
Research, 39(1), 99-128.

https://doi.org/10.1207/s15327906mbr39
01 4

Malik, S., Wells, A., & Wittkowski, A.
(2015). Emotion regulation as a mediator
in the relationship between attachment
and depressive symptomatology: A
systematic review. Journal of Affective
Disorders, 172, 428-444.
https://doi.org/10.1016/;.jad.2014.10.007



https://doi.org/10.2147/ppa.s12353
https://doi.org/10.1007/s11892-020-01369-x
https://doi.org/10.1007/s11892-020-01369-x
https://doi.org/10.2337%2Fdci20-0053
https://doi.org/10.2337%2Fdci20-0053
https://vizhub.healthdata.org/gbd-compare
https://vizhub.healthdata.org/gbd-compare
https://doi.org/10.1002/da.22264
https://doi.org/10.1111/dme.13830
https://doi.org/10.1007/s10865-024-00483-5
https://doi.org/10.1007/s10865-024-00483-5
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1016/j.addbeh.2017.05.005
https://doi.org/10.1016/j.addbeh.2017.05.005
https://doi.org/10.1371/journal.pone.0210698
https://doi.org/10.1371/journal.pone.0210698
https://doi.org/10.1207/s15327906mbr3901_4
https://doi.org/10.1207/s15327906mbr3901_4
https://doi.org/10.1016/j.jad.2014.10.007

Moritz, S., Jahns, A. K., Schréder, J., Berger,
T., Lincoln, T. M., Klein, J. P., & Goritz,
A. S. (2016). More adaptive versus less
maladaptive coping: What is more
predictive  of  symptom  severity?
Development of a new scale to investigate
coping  profiles across  different
psychopathological syndromes. Journal
of Alffective Disorders, 191, 300-307.
http://dx.doi.org/10.1016/j.jad.2015.11.02
7

Naicker, K., Johnson, J. A., Skogen, J. C.,
Manuel, D., Overland, S., Sivertsen, B., &
Colman, I. (2017). Type 2 diabetes and
comorbid symptoms of depression and
anxiety: Longitudinal associations with
mortality risk. Diabetes Care, 40(3), 352-
358. https://doi.org/10.2337/dc16-2018

Owens-Gary, M. D., Zhang, X., Jawanda, S.,
Bullard, K. M., Allweiss, P., & Smith, B.
D. (2019). The importance of addressing
depression and diabetes distress in adults
with type 2 diabetes. Journal of General
Internal  Medicine, 34(2),  320-324.
https://doi.org/10.1007/s11606-018-4705-
2

Quoidbach, J., Mikolajczak, M., & Gross, J.
J. (2015). Positive interventions: An

emotion regulation
perspective. Psychological
Bulletin, 141(3), 655-693.

https://doi.org/10.1037/a0038648

Reimer, A., Schmitt, A., Ehrmann, D.,
Kulzer, B., & Hermanns, N. (2017).
Reduction of diabetes-related distress
predicts improved depressive symptoms:
A secondary analysis of the DIAMOS
study. PLoS  One, 12(7), ¢0181218.
https://doi.org/10.1371/journal.pone.0181
218

Robinson, D. J., Coons, M., Haensel, H.,
Vallis, M., Yale, J. F., & Diabetes Canada
Clinical Practice Guidelines Expert
Committee. (2018). Diabetes and mental
health. Canadian Journal of Diabetes, 42,

S130-S141.
https://doi.org/10.1016/j.j¢jd.2017.10.031
Schmitt, A., Bendig, E., Baumeister, H.,
Hermanns, N., & Kulzer, B. (2021).
Associations of depression and diabetes
distress with self-management behavior
and glycemic control. Health
Psychology, 40(2), 113-124.
https://doi.org/10.1037/hea0001037
Sidhu, R., & Tang, T. S. (2017). Diabetes
distress and depression in South Asian
Canadians with type 2 diabetes. Canadian
Journal  of Diabetes, 41(1), 69-72.
https://doi.org/10.1016/j.jcjd.2016.07.008
Skinner, T. C., Joensen, L., & Parkin, T.
(2020). Twenty-five years of diabetes
distress research. Diabetic
Medicine, 37(3), 393-400.
https://doi.org/10.1111/dme.14157
Snoek, F. J., Bremmer, M. A., & Hermanns,
N. (2015). Constructs of depression and
distress in diabetes: Time for an
appraisal. The  Lancet Diabetes &
Endocrinology, 3(6), 450-460.
https://doi.org/10.1016/S2213-
8587(15)00135-7
Spencer, M. S., Kieffer, E. C., Sinco, B. R.,
Palmisano, G., Guzman, J. R., James, S.
A., Graddy-Dansby, G., Feathers, J. T., &
Heisler, M. (2006). Diabetes-specific
emotional  distress among African
Americans and Hispanics with type 2
diabetes. Journal of Health Care for the
Poor and Underserved, 17(2), 88-105.
https://doi.org/10.1353/hpu.2006.0082
Steinhardt, M. A., Brown, S. A., Lehrer, H.
M., Dubois, S. K., Wright, J. ., Whyne, E.
Z., Sumlin, L. L., Harrison, L. Jr., & Woo,
J. (2021). Diabetes self-management
education and support culturally tailored
for African Americans: COVID-19-
related factors influencing restart of the
TX STRIDE study. The Science of
Diabetes Self-management and
Care, 47(4), 290-301.



http://dx.doi.org/10.1016/j.jad.2015.11.027
http://dx.doi.org/10.1016/j.jad.2015.11.027
https://doi.org/10.2337/dc16-2018
https://doi.org/10.1007/s11606-018-4705-2
https://doi.org/10.1007/s11606-018-4705-2
https://doi.org/10.1037/a0038648
https://doi.org/10.1371/journal.pone.0181218
https://doi.org/10.1371/journal.pone.0181218
https://doi.org/10.1016/j.jcjd.2017.10.031
https://psycnet.apa.org/doi/10.1037/hea0001037
https://doi.org/10.1016/j.jcjd.2016.07.008
https://doi.org/10.1111/dme.14157
https://doi.org/10.1016/S2213-8587(15)00135-7
https://doi.org/10.1016/S2213-8587(15)00135-7
https://doi.org/10.1353/hpu.2006.0082

https://doi.org/10.1177/26350106211027
956

Tucker, L. R.,, & Lewis, C. (1973). A
reliability coefficient for maximum
likelihood factor
analysis. Psychometrika, 38(1), 1-10.
https://doi.org/10.1007/BF02291170

Valente, M. J., Rijnhart, J. J., Smyth, H. L.,
Muniz, F. B., & MacKinnon, D. P. (2020).
Causal mediation programs in R, M plus,
SAS, SPSS, and Stata. Structural
Equation Modeling: A Multidisciplinary
Journal, 27(6), 975-984.
https://doi.org/10.1080/10705511.2020.1
777133



https://doi.org/10.1177/26350106211027956
https://doi.org/10.1177/26350106211027956
https://doi.org/10.1007/BF02291170
https://doi.org/10.1080/10705511.2020.1777133
https://doi.org/10.1080/10705511.2020.1777133

