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ABSTRACT

Adults with diabetes frequently experience diabetes related distress which is associated
with negative health outcomes. Family members are commonly involved in patients’ diabetes
self-management. However, family involvement can have harmful and/or helpful effects on
patients’ diabetes outcomes. Difficulties in regulating emotions may play a role in patients’
interactions with family members and experience of diabetes distress. This study examined the
role of emotion regulation and type of family involvement in diabetes distress among 370 adults
with type 2 diabetes. Two separate three-step sequential linear regression models were used to
test the main and interactive effects of harmful and helpful family involvement and emotion
regulation on diabetes distress. There were significant main effects of emotion regulation (B =
0.02, SE = 0.00, 95% CI1[0.01, 0.02], p <.001) and harmful family involvement (B = 0.42, SE =
0.08, 95% CI[0.26, 0.58], p <.001) on diabetes distress. Emotion regulation did not moderate
the relationship of harmful (B =-0.01, SE = 0.00, 95% CI [-0.01, 0.00], p = .403) and helpful (B
=0.00, SE = 0.00, 95% CI [-0.01, 0.00], p = .148) family involvement on diabetes distress.
Difficulties in emotion regulation may play a key role in patients’ diabetes distress — regardless
of type of family involvement.

Keywords: Diabetes Distress, Emotion Regulation, Family Involvement, Social Support,

Chronic Disease Self-Management
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CHAPTER |
INTRODUCTION

Adults with type 2 diabetes are at risk for a range of irreversible long-term complications
such as peripheral neuropathy, vision loss, kidney failure, and cardiovascular disease (e.g., heart
attack or stroke; Afkarian et al., 2013; Davies et al., 2006; Lee et al., 2015; Sowers et al., 2001).
These complications are associated with greater functional impairment (Fisher et al., 2014),
higher levels of disability (Gregg et al., 2002), lower quality of life (Dall et al., 2010), and
greater risk of early mortality (De Marco et al., 1999; Morrish et al., 2001). Effective diabetes
self-management and long-term control of blood glucose levels (i.e., glycemic control) can
prevent or forestall the development of diabetes related complications. However, to achieve and
maintain glycemic control, adults with diabetes need to engage in complex and demanding daily
self-management regimens that often include checking blood sugar, taking medications,
exercising, and restricting carbohydrate consumption (Beck et al., 2017; Funnell et al., 2008;
Harris et al., 2000).

Adults with diabetes commonly experience psychological distress stemming from threat
of long-term complications, concerns associated with functional impairment, coordination of
complex medical care, and adherence to onerous daily self-management regimens (Dennick et
al., 2017; Fisher et al., 2014; Fisher et al., 2019). Prior studies have demonstrated that diabetes
related distress (hereafter, diabetes distress) is an important predictor of diabetes self-

management and cardiometabolic outcomes among patients with type 2 diabetes. Diabetes



distress has been linked to a wide range of negative health outcomes. A longitudinal study by
Fisher and colleagues (2009) found that individuals with greater diabetes distress were less likely
to exercise and more likely to have a poor diet compared to those with lower levels of diabetes
distress. Additionally, studies have found that higher diabetes distress is associated with worse
adherence to oral antihyperglycemic medications and insulin (Gonzalez et al., 2014; Jannoo et
al., 2017). Several cross-sectional and longitudinal studies of adults with type-2 diabetes have
found that higher diabetes distress is associated with worse glycemic control as measured by
glycated hemoglobin Alc (HbAlc; Aikens, 2012; Fisher et al., 2010; Lee et al., 2018; Ogbera &
Adeyemi-Doro, 2011; Tsujii et al., 2012). Adults with high diabetes distress are twice as likely to
have high blood pressure compared to adults with low diabetes distress (Chew et al., 2018).
Additionally, higher diabetes distress has been linked with significantly higher levels of non-
HDL cholesterol (Fisher et al., 2008; Winchester et al., 2016). Further, studies suggest that
diabetes distress is associated with more missed work days and higher risk of mortality among
individuals with type 2 diabetes (Adriaanse et al., 2008; Fisher et al., 2008). Finally, among
patients with type 2 diabetes, higher diabetes distress is associated with lower overall quality of
life (Carper et al., 2014).

Unfortunately, existing research suggests that high diabetes related distress is common
and relatively persistent over time. For example, prior studies have found that approximately
one-third of adults with type 2 diabetes have clinically significant levels of diabetes distress
(Fisher et al., 2012; Fisher et al., 2008). A very large multinational survey of 8,596 adults with
diabetes living in 17 different countries found that approximately 45% of participants reported
high levels of diabetes distress (Funnell et al., 2015). Importantly, a large study of U.S. adults

found significantly higher levels of diabetes distress among African American, Hispanic, and



Chinese Americans compared to White non-Hispanic Americans — suggesting that racial and
ethnic differences in diabetes distress may represent an important health disparity in the United
States (Peyrot et al., 2014). A longitudinal study by Fisher and colleagues (2008) found that
approximately half of adults with high levels of diabetes distress at baseline maintained high
levels of diabetes distress over an 18-month period (Fisher et al., 2008). The high prevalence,
temporal stability, and negative impacts on diabetes related outcomes (e.g., self-care behaviors
and physiological indicators), highlight the clinical importance of diabetes distress. Indeed,
current standards of medical care for patients with diabetes recommend routine monitoring of
patients’ diabetes distress (American Diabetes Association, 2019).

Interventions to enhance diabetes self-management and diabetes-specific problem solving
are effective in reducing diabetes distress and in improving self-management behaviors including
healthier diet, increase in physical activity, and better medication adherence (Fisher et al., 2013).
However, trials of existing interventions have not yielded improvements in patients’ HbAlc. A
systematic review and meta-analysis of diabetes distress interventions found that
psychoeducation about interrelatedness of diabetes, mood, and motivation was associated with
reduction of diabetes distress immediately following the intervention and at follow-up
assessment points ranging from 6 to 54 months (Sturt et al., 2015). The same meta-analysis
found that motivational interviewing interventions significantly reduced both diabetes distress
and HbAlc (Sturt et al., 2015). These findings suggest that diabetes distress is amenable to
existing psychological intervention and that experimentally induced changes in diabetes distress
contribute to improvements in some diabetes outcomes.

Adults with diabetes frequently receive disease-related support from informal health

supporters such as family members or friends (Lee et al., 2017; Rosland et al., 2010). For



example, one recent study found that 76 percent of adults with type 2 diabetes had at least one
family member or friend who provided regular assistance with their diabetes self-management
(Lee et al., 2019). These support persons often help patients with self-management activities
such as checking blood sugar, taking medications, making healthy dietary choices, and with
coordination of medical care (e.g., filling prescriptions and remembering medical appointments;
Lee et al., 2017; Mayberry & Osborn, 2012; Rosland et al., 2014). Community-dwelling older
adults with diabetes receive between 10 and 14 hours of assistance from these informal
caregivers per week (Langa et al., 2002). These findings underscore both the prevalence and
extent of support provided to adults with type 2 diabetes.

Studies suggest that higher levels of social support from family and friends are generally
associated with positive health outcomes for adults with diabetes (Strom & Egede, 2012). For
example, cross-sectional and interventional studies suggest that adults with type 2 diabetes who
receive higher levels of social support have significantly better cardiometabolic indicators such
as glycemic control, systolic blood pressure, and lipid levels (Bond et al., 2010; Sacco &
Yanover, 2006; Tang et al., 2008; Trief et al., 2011). Additional studies suggest that patients with
high levels of social support have significantly fewer depressive and diabetes-related symptoms
(Bond et al., 2010; Sacco & Yanover, 2006). Higher levels of social support are associated with
more positive behavioral outcomes (King et al., 2010; McEwen et al., 2010; Nicklett & Liang,
2010; Rosland et al., 2008; Wen, Parchman, et al., 2004; Wolever et al., 2010). For example,
greater social support is linked with better adherence to daily diabetes self-care activities
including self-monitoring of blood glucose, adhering to diet and exercise plans, and checking
feet (Rosland et al., 2008; Rosland et al., 2014; Shaw et al., 2006; Wen, Shepherd, et al., 2004).

Moreover, research suggests that social support may moderate the relationship between diabetes



stressors and patients’ experience of diabetes related distress. For example, one prior study found
that support satisfaction and the number of social supporters moderated the association between
diabetes burden (e.g., diet, physical activity, blood glucose monitoring, and insulin injections)
and diabetes distress (Baek et al., 2014). The same study found that greater support satisfaction
was associated with lower levels of diabetes distress (Baek et al., 2014). Notably, the relationship
between high levels of social support and better diabetes outcomes appears to be consistent
across different types of supporter relationships (e.g., partners, peers, nurse; Strom & Egede,
2012).

An emerging body of evidence indicates that, among adults with type 2 diabetes, the type,
rather than the amount of assistance or involvement from family and friends may be a
particularly important determinant of diabetes-related outcomes (Baig et al., 2015; Mayberry et
al., 2019; Mayberry & Osborn, 2012; Torenholt et al., 2014). One recent longitudinal study
found that patients with type 2 diabetes had lower diabetes distress, better diabetes self-care
behaviors, and better 12-month glycemic control when family members and friends were
supportive of their’ personal efforts to autonomously manage their diabetes (Lee et al., 2019).
Another study found that diabetes distress at baseline was associated with poorer 12-month
glycemic control among patients with low autonomy support from family members and friends
(Lee et al., 2018). However, diabetes distress was not associated with poorer glycemic control
among patients with high levels of autonomy support from family and friends. Overall, these
findings suggest that family members and friends may be more effective when they provide
autonomy enhancing rather than controlling or coercive support strategies. Among patients with
diabetes, supportive family behaviors are linked with greater adherence to self-care behaviors

(e.g., self-monitoring of blood glucose and taking diabetes medication), whereas obstructive



family behaviors are associated with lower adherence to diabetes self-care activities (Mayberry
et al., 2014). Harmful family involvement (e.g., miscarried helping, threats, and coercion) in
patients’ diabetes self-care, although often unintended, is associated with negative consequences
including worse self-management, lower medication adherence, less frequent self-monitoring of
blood glucose, poorer diet and exercise, as well as with greater interpersonal conflict between
patients and their family members (Mayberry et al., 2019). Overall, these studies indicate that
family or friends’ involvement in patients’ diabetes self-management can be harmful or helpful,
depending on the type of assistance provided. Indeed, some authors have suggested that support
based interventions focused on increasing helpful family involvement while simultaneously
decreasing harmful family involvement are more effective in improving diabetes self-
management than interventions focused only on increasing helpful family involvement
(Mayberry et al., 2014; Rosland et al., 2012). Yet, no studies to date have examined the
associations of harmful or helpful family involvement with diabetes distress.

Psychological factors, such as emotion and emotion regulation may also play an
important role in individuals’ experience of diabetes distress. Emotion regulation is a
multidimensional construct that includes awareness of ones’ emotions; ability to control
impulsive behaviors and pursue goal-directed behaviors when experiencing aversive emotions;
the ability to use adaptive and situationally appropriate strategies to regulate the intensity and
duration of emotional responses; and willingness to experience negative emotions to pursue
important or meaningful life activities (Gratz & Roemer, 2004). Difficulties with emotion
regulation can influence the development of several mental health conditions, such as depression
and anxiety (Hu et al., 2014; Sloan et al., 2017). Further, difficulties in emotion regulation are

associated with unhealthy behaviors such as emotional eating (Crockett et al., 2015; Gianini et



al., 2013). Some evidence suggests that healthy behaviors, such as aerobic exercise, may
attenuate the relationship between difficulties with emotion regulation and stress induced
negative affect (Bernstein & McNally, 2017). Moreover, difficulties in emotion regulation are
associated with poorer social interactions among healthy adults and poorer social participation
and functioning among adults with chronic disease (Lopes et al., 2005). For example, a
longitudinal study of adults recovering from a recent stroke found that baseline difficulties in
emotion regulation were associated with poorer social engagement at 12-month follow-up
(Cooper et al., 2015). A study of adults with rheumatoid arthritis found that dimensions of
emotion regulation (e.g., emotional ambiguity) were associated with poorer social functioning
(van Middendorp et al., 2005). Emotion regulation has been implicated in lower social related
quality of life among adults with multiple sclerosis (Phillips et al., 2009). Finally, one recent
review concluded that difficulties in emotion regulation may undermine individual’s ability to
cope with the stress associated with chronic health conditions (Wierenga et al., 2017). These
findings suggest that difficulties in emotion regulation may play an important role in both health-
related behaviors and social engagement which are particularly beneficial for adults with
diabetes.

Recent studies provide evidence for a link between emotion regulation and diabetes
distress. Another study among adults with type 1 and 2 diabetes found that diabetes distress was
significantly associated with more negative emotional intensity and inversely related to
emotional clarity and the ability to repair negative emotions (Coccaro et al., 2020) — suggesting
the ability to regulate negative emotions may help mitigate diabetes distress. Another prior study
found that greater use of cognitive emotion regulation strategies was associated with diabetes

distress among adults with type 2 diabetes (Kane et al., 2018). No existing studies have



examined the link between a more comprehensive model of emotion regulation abilities and
important diabetes related outcomes such as diabetes distress. Further, it is not clear how
patients’ use of maladaptive emotion regulation strategies interact with harmful or helpful
familial involvement in their diabetes self-care or their experience of diabetes distress.

The current study examined whether individuals’ use of maladaptive emotion regulation
strategies moderates the relationship between the type of family involvement (e.g., harmful vs.
helpful involvement) and diabetes distress. First, we hypothesized that difficulties regulating
emotions would be associated with greater diabetes related distress. Second, we hypothesized
higher levels of harmful family involvement would be associated with higher diabetes distress.
Third, we hypothesized harmful family involvement and difficulties with emotion regulation
would interact and predict diabetes distress. Specifically, the relationship between harmful
family involvement and higher diabetes distress would be significantly stronger among patients
with greater difficulties in emotion regulation. Fourth, we hypothesized higher levels of helpful
family involvement would be associated with lower diabetes distress. Fifth, we hypothesized that
helpful family involvement and difficulties with emotion regulation would interact to predict
diabetes distress. Specifically, the relationship between helpful family involvement and lower
diabetes distress would be significantly stronger among patients with lower levels of difficulties

in emotion regulation.



CHAPTER II
METHOD

Participants and Procedure

Participants were recruited from CloudResearch, a participant-sourcing platform. To be
included, panel members had to be over the age of 18 and reported having been diagnosed with
type 2 diabetes. Eligible participants were asked to provide informed consent prior to enrolling in
the study (Appendix A). After providing informed consent, participants were asked to complete a
battery of survey measures. We used G*Power to conduct an a priori power analysis to
determine the sample size needed to detect a small effect size (d = .05) for the AR? in a sequential
linear regression model with alpha set to .05 (Faul et al., 2007). Results showed that a total
sample of 262 participants were required to achieve full power (i.e., f = .95). However, the
proposed study is a part of a larger survey of 370 adults with type 2 diabetes and we used the full
sample to achieve maximum power.
Measures

Sociodemographic and Medical Characteristics. Participants were asked to report their
age, race, ethnicity, highest level of education, annual household income, age when first
diagnosed with type 2 diabetes, presence of health insurance and primary care provider during
the past 12 months. These variables were used to characterize the sample.

Diabetes Distress. The Diabetes Distress Scale — 17 (DDS) was used to measure

participants’ emotional distress associated with having diabetes (Polonsky et al., 2005). The DDS



is comprised of 17 items which assess diabetes-related emotional distress (Appendix B).
Participants rated the extent to which they agree with each item (e.g., “Feeling that diabetes is
taking up too much of my mental and physical energy every day”) on a Likert scale from 1 (“Not
a Problem”) to 6 (“A Very Serious Problem™). The DDS consists of four subscales: Emotional
burden subscale (EB), physician-related distress subscale (PD), regimen-related distress subscale
(RD), and diabetes-related interpersonal distress subscale (ID). In this study, we used the total
scale score as a measure of participants’ overall diabetes related distress. The total scale has
demonstrated strong internal consistency in previous studies (o =.93) and in the present sample
(a=.97). The DDS total scale score has shown convergent validity with the Depression Anxiety
and Stress Scale (rho = .43-.51; Chin et al., 2017). Additionally, the DDS has strong criterion
validity with higher scores associated with poorer self-care (e.g., meal planning, exercise, self-
monitoring of blood glucose), elevated lipid levels, and higher HbAlc (Fisher et al., 2014; Lee et
al., 2018; Polonsky et al., 2005).

Family Involvement in Diabetes Self-Care. The Family and Friend Involvement in
Adults’ Diabetes (FIAD) was used to measure the type of social support participants receive
(Appendix C; Mayberry et al., 2019). The FIAD is comprised of 16 items. Participants rate how
often their friends or family members engage in specific behaviors (e.g., “exercise with you or
ask you to exercise with them?”’) on a Likert scale from 1 (“Never in the past month™) to 5
(“Twice or more each week”). The FIAD consists of two eight-item subscales: helpful family
involvement and harmful family involvement. FIAD subscales were used as the focal
independent variable in this study. The helpful involvement subscale has good internal
consistency (o = .86 - .87), and the harmful involvement subscale has acceptable internal

consistency (o =.72 - .63). The FIAD has demonstrated strong criterion validity with patient
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reported self-care behaviors including effectiveness of family support, satisfaction with their
family support, as well as with HbAlc (Mayberry et al., 2019). Additionally, the FIAD subscales
have high test-retest reliability (harmful 7ho = .61, helpful rho = .64) over a period of three
months and have shown good internal consistency in prior work (helpful: a = .87; harmful: o
=.72) and excellent internal reliability in this sample (harmful: a = .94; helpful: o = .91).

Difficulties in Emotion Regulation Scale. The Difficulties in Emotion Regulation Scale
(DERS) was used to measure participants’ use of maladaptive emotion regulation (Appendix D;
Gratz & Roemer, 2004). The DERS is a 36-item self-report measure of difficulties in emotion
regulation based on six factors: (1) non-acceptance of emotional responses, (2) difficulties
engaging in goal-directed behavior, (3) impulsive control difficulties, (4) lack of emotional
awareness, (5) limited access to emotion regulation strategies, and (6) lack of emotional clarity
(Gratz & Roemer, 2004). Participants report whether statements about emotion regulation (e.g.,
“I am clear about my feelings”, “When I’m upset, I have difficulty controlling my behaviors™)
are true for them on a Likert scale from 1 (“Almost never”) to 5 (“Almost always™). The DERS
total score was used as the putative moderator in this study. The DERS has shown to have
excellent internal consistency in previous studies (o =.93) and in the present study (o = .95), as
well as good test-retest reliability (» = .88; Gratz & Roemer, 2004). Additionally, the DERS has
good convergent validity with similar measures of negative mood regulation, experiential
avoidance, and emotional expressivity (Gratz & Roemer, 2004).

Perceived Stress Scale and Insulin. The Short Form Perceived Stress Scale (PSS-4) was
used to measure participants’ perceived general life stress (Appendix E; Cohen et al., 1983). The
PSS-4 has fair internal reliability (o = .72). Prior studies have found that the PSS-4 is

significantly correlated with other stress measures, such as the life-events scale (» = .28).
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Furthermore, the PSS-4 predicts self-reported health status (» = .23), inability to perform routine
activities (» = .21), health related behavioral outcomes (e.g., cigarettes smoked per day; » =.37),
and comorbid health conditions (» = .14; Cohen et al., 1983). In this study, the PSS-4 was used to
measure and control for variance associated with general life stress. We also measured and
controlled for patient reported insulin use (do not use insulin = 0, use insulin = 1).

Fear of Coronavirus-19 Scale. The Fear of Coronavirus-19 Scale, a 7-item measure of
COVID-19 fear, was used to further describe the sample (Appendix F). Participants indicated
their level of agreement (e.g., “My hands become clammy when I think about coronavirus-19”)
on a Likert scale from 1 (“Strongly disagree”) to 5 (“Strongly agree”). Participants were
considered to have significant levels of COVID-19 fears by agreeing with the seven items on
average. The FCV-19S is associated with higher scores of depression measures (e.g., Bangla
PHQ-9; Sakib et al., 2020).

Coronavirus-19 Influence on Diabetes. We measured disruptions associated with
COVID-19 to diabetes self-care using three topics: The influence of the pandemic on diabetes
self-care, their ability to receive help with diabetes self-care, and their ability to cope with the
stress associated with having diabetes (Appendix G).

Data Analysis

Descriptive statistics were used to characterize the sample. We examined univariate
distributions of each study variable to assess normality and identify outliers (Hoaglin & Iglewicz,
1987). Pearson correlations were used to examine the bivariate associations between predictors
and control variables. We used two separate three-step sequential linear regression models to test
the main and interactive effects of both the harmful and helpful family involvement subscales of

the FIAD with Difficulties in Emotion Regulation Scale (DERS) total scores on Diabetes
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Distress Scale scores. All predictors were mean centered. Prior studies have linked insulin use
with higher diabetes distress (Baek et al., 2014; Polonsky et al., 2005). Consequently, we
controlled for participants’ insulin use in all statistical models. Further, we controlled for PSS-4
scores in both models to help isolate the unique relationship between harmful or helpful family
involvement and difficulties with emotion regulation with diabetes distress — above and beyond
general life stress (Coccaro et al., 2021). Harmful and helpful family involvement were
simultaneously included in the model to control for the overlap in helpful and harmful family
involvement in previous studies and in the present study (» = .80, p <.001; Mayberry et al.,
2019). Variance inflation factors were calculated to assess potential multicollinearity among
predictor variables. All analyses were performed using SPSS version 26 (IBM Corp, 2019). All

statistical tests were two-tailed with alpha = .05.
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CHAPTER Il
RESULTS

Participant Characteristics

The sample was approximately half male and predominantly White. The average age of
the sample was 55 years. Most participants were high school graduates with more than three
quarters having at least some college experience. Participants were roughly equally distributed
across income levels. More than 95% of participants saw a primary care provider and had health
insurance over the past 12 months. More than a third of participants were prescribed insulin at
the time of data collection. Approximately one third of the sample perceived the coronavirus
pandemic to have at least a moderate amount of negative influence on their diabetes self-care
activities (37.4%), their ability to receive help with diabetes self-care from family members and
friends (30.6%), and their ability to cope with the stress associated with having diabetes (32.3%).
More than a third of participants endorsed COVID-19 related anxiety (39.2%).
Preliminary Analysis

Prior to conducting a hierarchical regression, the appropriate assumptions of this
statistical analysis were tested. Assumptions of normality, linearity, and homoscedasticity were
met as indicated by residuals and scatter plots. Bivariate correlations between all independent
variables and the dependent variable revealed small to large positive associations (see Table 2).
The FIAD harmful and helpful subscales showed a relatively strong positive correlation with one

another (Spearman’s rho = .72; Table 2). Despite this correlation, regression model diagnostics
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(i.e., VIF) indicated acceptable levels of collinearity for both the harmful (VIF = 3.61) and
helpful (VIF = 2.87) subscales. Correlations between the number of people helping with diabetes
self-care inside and outside the home indicated small to moderate positive correlations with both
harmful (in-home: » = .36, p <.001; out of home: » =.29, p <.001) and helpful (in-home: r
= .46, p <.001; out of home: » = .40, p <.001) family involvement. This finding provides further
evidence that the FIAD subscales are confounded by overall level of family involvement. Thus,
consistent with the initial validation of the FIAD, both subscales were included in a single model
to better isolate the unique impacts of both harmful and helpful family support, which otherwise
confounded greater levels of family involvement overall (Mayberry et al., 2019).
Emotion Regulation and Family Involvement

In the first step, both general life stress (B =0.77, SE = 0.08, 95% CI1[0.62, 0.93], p
<.001) and insulin (B = 0.54, SE = 0.12, 95% CI [0.30, 0.79], p <.001) were significantly
associated with diabetes distress, accounting for 26.5% of the variance in diabetes distress (Table
3). Difficulties in Emotion Regulation Scale (DERS), harmful and helpful family involvement
were added in the second step. Difficulties in emotion regulation (B = 0.02, SE = 0.00, 95% CI
[0.01, 0.02], p <.001) and harmful family involvement (B = 0.42, SE = 0.08, 95% CI [0.26, 0.58],
p <.001) were significantly associated with diabetes distress, whereas helpful family
involvement (B = 0.05, SE =0.07, 95% CI [-0.08, 0.19], p = .437) was not. The second step
accounted for 26.4% of variance. The interaction terms were added in the third step in two
separate models. The interaction between difficulties in emotion regulation with harmful family
involvement was not significant (B = -0.01, SE = 0.00, 95% CI [-0.01, 0.00], p = .403). The

interaction between difficulties in emotion regulation with helpful family involvement was not
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significant (B = 0.00, SE = 0.00, 95% CI [-0.01, 0.00], p = .148). Variance Inflation Factors

(range: 1.03 to 3.52) were not indicative of multicollinearity.
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CHAPTER IV
DISCUSSION
This study is the first to examine the direct and interactive associations between
difficulties in emotion regulation, type of family involvement, and diabetes distress. Our results
suggest that difficulty in regulating emotion is a strong predictor for diabetes distress. As
predicted, greater harmful family involvement was significantly associated with greater diabetes
distress. However, unexpectedly, helpful family involvement was not associated with lower
diabetes distress after controlling for harmful family involvement, suggesting that the significant
bivariate relationship between helpful family involvement and diabetes distress observed in this
study is due to high levels of correlation between harmful and helpful family involvement.
Contrary to expectations, our finding also suggests that emotion regulation difficulty does not
moderate the relationship between the type of family involvement (i.e., harmful or helpful) and
diabetes distress. That is, the association between harmful/helpful family involvement and
diabetes distress did not differ across varying levels of difficulties in emotion regulation, as had
been predicted.
Emotion Regulation and Diabetes Distress
Consistent with prediction, greater difficulties in regulating emotion were significantly
associated with greater diabetes distress. This finding is consistent with previous research
showing that negative emotionality and limited ability to regulate such emotions is associated

with greater diabetes distress (Coccaro et al., 2020; Fisher et al., 2018). For example, one recent
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study found that negative emotionality was directly related to diabetes distress, whereas the
ability to regulate such emotions was reversely related to diabetes distress. Another recent study
found that maladaptive emotion regulation was associated with the development of diabetes
distress as well as poorer diabetes management and metabolic control among adults with type 1
diabetes (Fisher et al., 2018). However, these studies combined selected subscales of previously
validated instruments to generate a composite measure of emotion regulation abilities. Because
the authors did not use a model-based or validated measure of emotion regulation abilities, is not
clear how these findings fit within the broader literature emotion regulation.

Other studies have used model-based measures of emotion regulation. For example, one
prior study found that greater use of negative emotion regulation strategies was associated with
higher baseline diabetes distress among adults with type 2 diabetes (Kane et al., 2018). The
authors suggest that this seemingly paradoxical finding may be due to high levels of negative
affectivity underlying both diabetes distress and use of cognitive emotion regulation strategies to
regulate negative emotion. For example, both diabetes distress and the tendency to use cognitive
strategies to regulate negative emotions may be higher in people with greater negative emotional
experiences. That is, adults who experience more negative emotions may be more likely to have
greater diabetes distress and are also more likely to use strategies in an attempt to regulate these
negative emotions (Kane et al., 2018). Similarly, another study of adults with type 2 diabetes
found that greater use of maladaptive (i.e., catastrophizing) and adaptive (i.e., positive
reappraisal) emotion regulation strategies were associated with greater odds of depressive
symptoms — which are closely linked with diabetes distress (Fisher et al., 2014; Mocan et al.,
2018). However, these studies used the Cognitive Emotion Regulation Questionnaire which

measures respondents’ use of emotion regulation strategies rather than their ability to
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successfully regulate their negative emotional experiences, which are associated with greater
diabetes related emotional distress.

In contrast, the present study used a model-based measure of individuals’ ability to
effectively regulate their negative emotions. Rather than focus on the extent to which individuals
use strategies to regulate emotions, the present study evaluated the effectiveness of the utilization
of emotion regulation strategies. As a result, our finding provides evidence to suggest greater
difficulties in regulating emotions to be significantly associated with greater diabetes distress.
Notably, this finding supports the hypothesized positive relationship between emotion regulation
and diabetes distress proposed in this study and in one previous study (Kane et al., 2018).
Family Involvement and Diabetes Distress

Harmful and helpful family involvement were strongly and positively correlated with
each other with greater diabetes distress. This pattern of findings suggests more family
involvement of any type is associated with greater distress. However, contrary to hypothesis,
helpful family involvement was not significantly associated with diabetes distress when
controlling for harmful family involvement. A previous study found a consistent suppression
effect whereby the relationship of each FIAD subscale with diabetes related outcomes (e.g.,
diabetes self-efficacy, self-care behaviors, and HbA1c) was strengthened when adjusting for the
variance shared between both FIAD subscales (Mayberry et al., 2019). In contrast, in this study,
the bivariate relationship between helpful family involvement and diabetes distress was
completely attenuated when controlling for harmful family involvement indicating that the
observed bivariate association between helpful family involvement and diabetes distress is
driven by the strong positive correlation between harmful and helpful involvement. This

discrepancy may be due to differences in the way harmful and helpful family involvement
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impact diabetes distress compared to other diabetes outcomes such as self-management
behaviors and glycemic control. For example, controlling for shared variance between types of
family involvement (harmful vs. helpful) may elucidate the unique positive or negative
association of each type of family involvement with patients’ diabetes self-management
behaviors and/or glycemic control. In contrast, in the context of the present study controlling for
harmful family involvement may eliminate a potentially artefactual positive correlation between
helpful family involvement and greater diabetes distress resulting from the high positive
correlation between both types of family involvement. Overall, this pattern of findings suggests
that helpful family involvement is not associated with greater diabetes distress, however, harmful
family involvement is robustly associated with higher levels of diabetes distress.

However, the directional nature of this relationship remains unclear. Harmful family
involvement may lead to greater negative emotions (e.g., anger, frustration, hopelessness) which
in turn may contribute to heightened diabetes distress. Alternatively, patients who have
suboptimal diabetes self-management or exhibit higher levels of diabetes distress may garner
more attention and assistance from concerned family members. Although well intentioned, these
supporters’ efforts to help may be perceived by support recipients as unhelpful or unsupportive
and may interfere with support recipients’ diabetes self-management. It is also plausible that
harmful family involvement may function as an antecedent of diabetes distress whereas helpful
family involvement may be a consequence of high diabetes distress. The possibility that family
members may provide more helpful types of support to individuals expressing high levels of
diabetes distress is supported by findings from a recent study of patient-supporter dyads which
found that patients with higher diabetes distress reported more frequent assistance from their

supporters with self-management activities and coordination of medical care (Lee et al., 2020).
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Overall, these findings suggest that decreasing harmful family involvement may be a
comparatively more potent target of intervention to reduce diabetes distress than increasing the
amount of helpful family involvement.
Interaction

We did not find evidence to support the hypothesized interaction of family involvement
and difficulties in emotion regulation. These null findings suggest the impact of family
involvement on diabetes distress is consistent across individuals with varying emotion regulation
skills. One potential reason for this null finding may be deficits in emotion regulation, as
measured by the DERS, do not reflect interpersonal forms of emotion regulation, which may be
more impacted by family involvement. Deficits in intrapersonal emotion regulation may not
impact the ways in which individuals interact with family members or friends regarding their
diabetes self-management. However, interpersonal emotion regulation may moderate the
relationship between type of family involvement and diabetes distress. For example, the
relationship between harmful family involvement and higher diabetes distress may be
significantly stronger among patients with greater use of interpersonal strategies to regulate
negative emotions, whereas the relationship between helpful family involvement and lower
diabetes distress may be significantly stronger among patients with greater use of interpersonal
strategies to regulate negative emotions. Further studies should examine the role of interpersonal
emotion regulation and its impact on family involvement and diabetes distress among adults with
type 2 diabetes.
Limitations

Findings from this study should be interpreted in the context of five notable limitations.

First, this study used a validated measure of family involvement in adults’ diabetes which were
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based on participants’ retrospective self-report which may be susceptible to recall bias. Future
studies could make use of ecological momentary assessment of family behaviors from patients
and their family members to develop a more accurate and objective appraisal of family members’
helpful and harmful involvement in patients’ diabetes self-management behaviors. Second, the
FIAD focuses on the family and friend involvement in diabetes care over the past month and
thus, prior impactful harmful or helpful family involvement may not be considered. Third, this
study used a cross-sectional design which does not permit inferences about the directionality of
the relationships among study variables. For example, it is unclear whether family members help
more with diabetes care when they perceive the patient to be distressed about their diabetes or
whether greater involvement in diabetes care contributes to greater diabetes distress (Lee et al.,
2020). Fourth, it is unclear how the COVID-19 pandemic influenced the results of this study as
about a third of participants reported at least moderate levels of impairment due to COVID-19.
Fifth, although participants were comprised of individuals who were reportedly diagnosed with
type 2 diabetes and an attention check asked participants to verify their diagnosis of type 2
diabetes, we did not objectively verify participants’ diagnoses.
Clinical Implications

The pattern of findings found in this study suggests that targeting emotion regulation
skills through empirically supported interventions may have the potential to improve diabetes
distress in adults — regardless of the type of family involvement. For example, teaching emotion
regulation skills to adults with high levels of diabetes distress may ameliorate both the impacts of
diabetes distress and diabetes itself. These findings need to be corroborated by longitudinal
experimental studies to establish the directionality of family involvement and diabetes distress.

However, if corroborated by future studies, the present findings suggest that efforts may best be
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aimed at decreasing harmful family involvement instead of increasing helpful family
involvement. For example, dyadic or family-based training programs to improve patient-family
member communication may decrease the amount of harmful family involvement in patient’s
diabetes self-management and thus may help reduce patients’ diabetes distress and improve

associated cardiometabolic health outcomes.
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Table 1.

Participant Characteristics (N = 373)

Type 2 Diabetes (N = 373)

% (n)

Age? 54.9 (15.67)
Sex - Female 56.8 (212)
Race

White 78.6 (293)

Black 12.6 (47)

Asian 3.5(13)

American Indian 1.1(4)
Ethnicity

Hispanic/Latino 9.9 (37)
Education

8" grade or less 3(1)

Some high school, but did not graduate 1.9(7)

High school graduate or GED 20.1 (75)

Some college or 2-year college degree 35.1(131)

4-year college graduate 25.5 (95)

More than 4-year college degree 17.2 (64)
Current Income

< $15,000 9.4 (35)

$15,000-30,000 20.1 (75)

$30,000-50,000 19.8 (74)

$50,000-75,000 20.9 (78)

>$75,000 29.8 (111)
Insulin Use 38.9 (144)
Primary Care Provider 97.1 (362)
Health Insurance 95.2 (355)

Note. *Mean (SD)
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Table 2.

Bivariate Correlations of Independent Variables

M (SD) 1 2 3 4 5
1.DDS 2.40 (1.33) -
2. Insulin 0.39 (0.49)  .27** -
3. PSS-4 2.62(0.77)  .48** 16* -
4. DERS 83.71(28.05)  .66**  .26%*  70** -
5. FIAD (Harmful)  1.87 (1.04)  .B1%¥*  35%%  2g%xx 53« -
6. FIAD (Helpful) 2.06(1.17)  BI**  .33%%  19%*  A44**  8O**

DDS = Diabetes Distress Scale; PSS-4 = Perceived Stress Scale 4; DERS = Difficulties

in Emotion Regulation Scale; FIAD = Family and Friend Involvement in Adults’

Diabetes.

Note: *p < .01, **p <.001
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Table 3.

Hierarchical Linear Regression Model Examining the Interaction between Difficulties in

Emotion Regulation (DERS) and Harmful Family Involvement (FIAD) to Predict Diabetes

Distress (DDS-17)

Diabetes Distress Scale (n = 370)

B SE p 95% ClI

Step 1

General Stress (PSS-4) 0.77 0.08 <.001 0.62 0.93

Insulin Use 0.54 0.12 <.001 0.30 0.79
Step 2

DERS 0.02 0.00 <.001 0.01 0.02

FIAD (Harmful) 0.42 0.08 <.001 0.26 0.58

FIAD (Helpful) 0.05 0.07 437 -0.08 0.19
Step 3

DERS x FIAD (Harmful) 0.00 0.00 403 -0.01 0.00

PSS-4 = Perceived Stress Scale 4; DERS = Difficulties in Emotion Regulation Scale;
FIAD = Family and Friend Involvement in Adults’ Diabetes.
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Table 4.

Hierarchical Linear Regression Model Examining the Interaction between Difficulties in

Emotion Regulation (DERS) and Helpful Family Involvement (FIAD) to Predict Diabetes

Distress (DDS-17)

Diabetes Distress Scale (n = 370)

B SE p 95% ClI

Step 1

General Stress (PSS-4) 0.77 0.08 <.001 0.62 0.93

Insulin Use 0.54 0.12 <.001 0.30 0.79
Step 2

DERS 0.02 0.00 <.001 0.01 0.02

FIAD (Harmful) 0.42 0.08 <.001 0.26 0.58

FIAD (Helpful) 0.05 0.07 437 -0.08 0.19
Step 3

DERS x FIAD (Helpful) 0.00 0.00 148 -0.01 0.00

PSS-4 = Perceived Stress Scale 4; DERS = Difficulties in Emotion Regulation Scale;
FIAD = Family and Friend Involvement in Adults’ Diabetes.

40



APPENDIX A: INFORMED CONSENT
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Title: Cognitive and Affective Components of Diabetes Distress and Self-Management
Investigator
Aaron Lee
Department of Psychology
310c Peabody Hall
The University of Mississippi
(662) 915-2975

[] By checking this box I certify that I am 18 years of age or older.
Description

The purpose of this research project is to determine how people tend to think and feel
related to the way that they experience stress about their diabetes and diabetes self-care
activities. We would like to ask you questions about the way you think and feel about your
diabetes. You will not be asked for your name or any other identifying information.
Cost and Payments
It will take you approximately 20 minutes to complete this survey. You will be
compensated by in the manner described on the website through which you reached the
survey.
Risks and Benefits
[t is possible that you may feel uncomfortable with some of the questions about your
diabetes. We do not think that there are any other risks. Your participation in this study
will help us to better understand the link between thoughts, emotions, diabetes related
stress and self-care.
Confidentiality
No uniquely identifiable information will be recorded. Therefore, we do not think you can
be identified from this study.
Right to Withdraw
You do not have to participate in this study, and there is no penalty if you refuse. If you
start the study and decide that you do not want to finish, just end the online task. Whether
or not you participate or withdraw will not affect your current or future relationship with
the University of Mississippi, and it will not cause you to lose any benefits to which you are
entitled.
IRB Approval
This study has been reviewed by The University of Mississippi’s Institutional Review Board
(IRB). If you have any questions, concerns, or reports regarding your rights as a participant
of research, please contact the IRB at (662) 915-7482 or irb@olemiss.edu.
Statement of Consent
[ have read and understand the above information. By completing the survey, I consent to
participate in the study.
O YES

LONO
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APPENDIX B: DIABETES DISTRESS SCALE (DDS-17)
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1. Feeling that diabetes is taking up too much of my mental and physical energy every day.

2. Feeling that my doctor doesn't know enough about diabetes and diabetes care.

3. Not feeling confident in my day-to-day ability to manage diabetes.

4. Feeling angry, scared and/or depressed when I think about living with diabetes.

5. Feeling that my doctor doesn't give me clear enough directions on how to manage my

diabetes.

6. Feeling that I am not testing my blood sugars frequently enough.

7. Feeling that I will end up with serious long-term complications, no matter what I do.

8. Feeling that I am often failing with my diabetes routine.

9. Feeling that friends or family are not supportive enough of self-care efforts (e.g. planning

activities that conflict with my schedule, encouraging me to eat the "wrong" foods).

10. Feeling that diabetes controls my life.

11. Feeling that my doctor doesn't take my concerns seriously enough.

12. Feeling that I am not sticking closely enough to a good meal plan.

13. Feeling that friends or family don't appreciate how difficult living with diabetes can be.

14. Feeling overwhelmed by the demands of living with diabetes.

15. Feeling that I don't have a doctor who I can see regularly enough about my diabetes.

16. Not feeling motivated to keep up my diabetes self-management.

17. Feeling that friends or family don't give me the emotional support that I would like.
Response options: 1 — Not a Problem, 2 — A Slight Problem, 3 — A Moderate Problem, 4 —

Somewhat Serious Problem, 5 — A Serious Problem, 6 — A Very Serious Problem
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APPENDIX C: FAMILY AND FRIEND INVOLVEMENT IN ADULTS’ DIABETES (FIAD)
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How often do your friends or family members...

1. exercise with you or ask you to exercise with them?

2. point out in front of others when you are eating unhealthy foods, like at a party or get
together?
gently talk with you about taking care of your diabetes?
help you decide if changes should be made based on your blood sugar testing results?
bring foods around that you shouldn't be eating?
tell you diabetes is your problem to deal with on your own?

ask how they can help you with your diabetes?

© N o oo~ W

suggest things that might help you take your diabetes medicine when you are supposed
to?

9. argue with you about your food choices or your health?

10. praise you for eating healthy foods or following your exercise routine?

11. criticize you for not testing your blood sugar?

12. help you choose healthy foods, by reading food labels or helping you choose from a

menu?

13. criticize you for not exercising?

14. prepare or plan healthy foods to help with your recommended diet?

15. suggest you don't need to take your diabetes medicine?

16. take on one of your responsibilities, so you can have time to exercise?
Response options: 1 — Never in the past month, 2 — Once in the past month, 3 — Two or three

times in the past month, 4 — Once each week, 5 — Twice or more each week
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APPENDIX D: DIFFICULTIES IN EMOTION REGULATION SCALE (DERS)
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Please indicate how often the following statements apply to you by selecting the appropriate

option from the scale below:

1.
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I am clear about my feelings.

I pay attention to how I feel.

I experience my emotions as overwhelming and out of control.
I have no idea how I am feeling.

I have difficulty making sense out of my feelings.

I am attentive to my feelings.

I know exactly how I am feeling.

I care about what I am feeling.

I am confused about how I feel.

. When I’m upset, I acknowledge my emotions.

. When I’'m upset, I become angry with myself for feeling that way.

. When I’m upset, I become embarrassed for feeling that way.

. When I’m upset, I have difficulty getting work done.

. When I’m upset, I become out of control.

. When I’'m upset, I believe that I will remain that way for a long time.

. When I’m upset, I believe that I will end up feeling very depressed.

. When I’m upset, I believe that my feelings are valid and important.

. When I’m upset, I have difficulty focusing on other things.

. When I’m upset, I feel out of control.

. When I’'m upset, I can still get things done.

. When I’m upset, I feel ashamed at myself for feeling that way.

. When I’m upset, [ know that I can find a way to eventually feel better.
. When I’m upset, I feel like I am weak.

. When I’'m upset, I feel like I can remain in control of my behaviors.

. When I’m upset, I feel guilty for feeling that way.

. When I’m upset, I have difficulty concentrating.

. When I’m upset, I have difficulty controlling my behaviors.

. When I’'m upset, I believe that there is nothing I can do to make myself feel better.

. When I’m upset, I become irritated at myself for feeling that way.

48



30. When I’'m upset, I start to feel very bad about myself.

Response options: 1 — Almost never to 5 — Almost always
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APPENDIX E: SHORT FORM PERCEIVED STRESS SCALE (PSS-4)
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1. How often have you felt that you are unable to control the important things in your life?

2. How often have you felt confident about your ability to handle your personal problems?

3. How often have you felt that things were going your way?

4. How often have you felt difficulties were piling up so high that you could not overcome
them?

Response options: 1 — Never, 2 — Almost never, 3 — Sometimes, 4 — Fairly often, 5 — Very often
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APPENDIX F: FEAR OF CORONAVIRUS-19 SCALE
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6.

7.

I am most afraid of coronavirus-19.

It makes me uncomfortable to think about coronavirus-19.

My hands become clammy when I think about coronavirus-19.

I am afraid of losing my life because of coronavirus-19.

When watching news and stories about coronavirus-19 on social media, I become
nervous or anxious.

I cannot sleep because I’'m worried about getting coronavirus-19.

My heart races or palpitates when I think about getting coronavirus-19.

Response options: 1 — Strongly disagree, 2 — Disagree, 3 — Neither agree nor disagree, 4 —

Agree, 5 — Strongly agree
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APPENDIX G: CORONAVIRUS-19 INFLUENCE ON DIABETES
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1. To what extent has the coronavirus pandemic negatively influenced your diabetes self-
care activities?
2. To what extent has the coronavirus pandemic negatively influenced your ability to get
help from family members and friends with your diabetes self-care?
3. To what extent has the coronavirus pandemic negatively influenced your ability to cope
with the stress associated with having diabetes?
Response options: 1 — Very slightly or not at all, 2 — A little, 3 — Moderately, 4 — Quite a bit, 5 —

Extremely
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