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OBJECTIVE

To explore the correlates of diabetes-related distress (DD) with psychometrically
valid assessments of emotional regulation in individuals with type 1 and type 2
diabetes.

RESEARCH DESIGN AND METHODS

Adults with diabetes (n 5 298) were assessed for psychological issues possibly
associated with diabetes and were further evaluated with measures of negative
emotional experience (ER-Exp) and skill at regulating suchexperiences (ER-Skill) and
measures of DD, perceived psychosocial stress, diabetes literacy, and diabetes self-
care.

RESULTS

ER-Exp was directly related to DD, while ER-Skill was inversely related to DD.
Together, these ER variables displayed a medium-size relationship (b5 0.45) with
DD. Inclusion of variables related to diabetes self-care and perceived psychosocial
stress was associated with only an 18% reduction (i.e., b5 0.45 tob5 0.38) in the
strength of this relationship, while themagnitude of relationships between DD and
perceived psychosocial stress (b 5 0.15) and diabetes self-care (b 5 20.09) was
relatively small.

CONCLUSIONS

These data suggest that DD is meaningfully linked with negative emotionality, and
skill at regulating such emotions, in adults with diabetes. This relationship appears
to be stronger than that betweenDDand perceived psychological stress or diabetes
self-care. If so, DD (and possibly A1C) may be improved in those with diabetes and
difficulties with negative emotionality.

Currently, 34million Americans are living with diabetes (1), a chronic illness requiring
multiple self-care behaviors to slow the onset of complications affecting all major
organsystems inthebody.Despiteanincrease inbehavioralmodifications,medications,
and device technologies since the discovery of insulin,,50% of people with diabetes
achieve a glycemic target of A1C ,7.0% (,53 mmol/mol), indicating that reaching
glycemic targets is beyond the reach of many with diabetes (2,3).
While achievementof glycemicmanagement targets is desirable for individuals and

their providers, multiple factors, both internal and external to the individual, pose
substantial barriers to achieving this goal. Diabetes-relateddistress (DD), the emotional
distress specific to the regimen, burden, and interpersonal factors involved in daily care
of diabetes, is common. Of adults with diabetes, (38–45% [4]) report at least moderate
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levels of DD (4,5). DD is inversely related
(and independent of depression) with qual-
ity of life measures (6). In addition, DD is
associated with reduced diabetes self-care
behaviors (7) and demonstrates an inde-
pendent association with A1C, with fluctu-
ations of DD going hand in hand with
changes over time in A1C levels (4,8).
Recent studies show that DD is more
prevalent than depressive disorders (9)
and thatDD, itself, should be targeted for
treatment in people with diabetes (10).
Therapeutic approaches to treatingDD,

ranging from multidisciplinary diabetes
education to psychological interventions
(7), have resulted in only limited improve-
ments in A1C. This may be because DD is
better related to the patient’s facility in
emotional regulation, specifically, to the
nature of emotional experience and to
skill in managing emotional responses,
which have not yet been targeted in in-
tervention studies of DD in people with
diabetes. To this point, Hughes, Berg, and
Wiebe (11) have reported that low emo-
tional processing, along with low self-
control, was related to the poorest A1C
levels in adolescentswith type 1 diabetes
(T1D). Further, they noted that emotion
processing predicted A1C levels better
than other variables (e.g., self-efficacy,
adherence to medical regimens, etc.).
The experience, processing, and un-

derstanding of and copingwith emotions
are broadly referred to as emotional reg-
ulation (12). Issues in “emotionality” are
manifestwhen individuals feel an excess of
negative emotion, either in general or in
response to daily stressors, and/or in shift-
ing between different negative emotional
states, and are labeled as “emotional ex-
perience” (ER-Exp). Difficulty in identify-
ing, evaluating, andcontrolling theexpression
of emotion in an appropriate manner is
referred to skill in emotion management
(ER-Skill) (13). ER-Exp and ER-Skill are
inversely related, and the presence of
poor ER-Skill is, not surprisingly, associ-
ated with increases in ER-Exp (negative
emotionality). Given that living with di-
abetes involves considerable time and
energy from those with diabetes and,
even if optimally performed, self-care be-
haviors do not often result in desired
blood glucose levels, feelings of frustra-
tion,helplessness, andhopelessness (DD,
ER-Exp) occur on a regular basis. Thus,
we posit that a critical barrier to treat-
ment in these individuals is broad

difficulty with negative ER-Exp and, likely,
less ER-Skill (5,14).

Support for this idea come from post
hoc analyses (15) from a large treatment
study of DD in those with T1D comparing
a low-intensity emotion-management
intervention (i.e., 1-day workshop with
fouronline video sessionsover 3months)
with a psycho-educational intervention
(16). With combination of all available
data,aconstructof“emotionmanagement”
was associated with reducing DD, in-
creasing self-care, and reducing A1C lev-
els. Examination of these relationships
suggested that adverse judgmentofemo-
tions, emotional reactivity, and, to a lesser
degree, poor emotion processing were re-
lated toDD (15), setting the stage for future
DD treatment studies to focus more on
emotion management.

In this study, we examined data from
our Psychosocial Evaluation and Treat-
ment Program in adult patients with T1D
and type 2 diabetes (T2D). We were spe-
cifically interested in examining the re-
lationships between DD and measures
of negative ER-Exp and ER-Skill. We hy-
pothesized that DD would be associated
with variables related to both constructs
even in the context of other relevant
variablessuchasdiabetes literacy,diabetes
self-care, and perceived stress.

RESEARCH DESIGN AND METHODS

Study Participants
Participants were recruited among indi-
viduals with T1D and T2D receiving care
at the Kovler Diabetes Center program
at the University of Chicago Medical
Centerbetween2012and2016.Eachstudy
participant was followed by a board-
certified endocrinologist specializing in
the treatment of diabetes. Study partic-
ipants were referred to the Director
(T.D.) of our Psychosocial Evaluation
and Treatment Program when Kovler
Center physicians judged the presence
of psychosocial issues that might affect
the study participant’s care. After giving
informed consent agreeing that their data
would be used for research purposes
without identifying them, study partic-
ipants were evaluated by clinical psy-
chological externs and interns with a
structured clinical assessment. As part
of that assessment all study participants
completed a screening survey and, at a
second visit, a series of other assessments
relevant to diabetes (see below). The

study was approved by the UChicago
Medicine Institutional Review Board.

Assessments

Screening

After referral,our staff completedascreen-
ing survey to collect data related to de-
mographics (e.g., age, sex,ethnicity,annual
income), cognitive function, diabetes
treatment history, and personal/family
psychiatric history and DD. At a second
visit, study participants also completed a
set of clinically relevant questionnaires
including Literacy Assessment for Diabetes
(LAD) (17), Diabetes Self-Care Inventory-
revised (SCI-R) (18), Perceived Stress Scale
(PSS) (19), Affect Intensity Measure
(AIM) (20), Affect Lability Scale (ALS)
(21), and Trait Meta-Mood (TMM) Scale
(22).

Assessment of DD

As part of the screening process, six
questions were included to gauge levels
of DD. Three items were from Problem
Areas in Diabetes (PAID) (23) (e.g., “feel-
ing alone with diabetes”) and three from
the Diabetes Distress Scale (DDS) (24)
(e.g., “feeling that diabetes is taking up
too much of your mental and physical
energy every day”). Studied, together,
both scales are valid and reliable assess-
ments of DD (25). The DD screen dem-
onstrated very good internal consistency
(a 5 0.89) and correlated significantly
with a measure of quality of life (26)
(r 5 20.41, P , 0.001), as does the full
DDS (6). Examination of a subset of
20 individuals with diabetes, who also
completed the full DDS (24), revealed a
large-sized correlation between the DD
screen and the full DDS (r 5 0.63, P ,
0.01). DD screen scores also correlated
significantly with three of the four DDS
subscores (Emotional Burden, r 5 0.77,
P , 0.001; Interpersonal Distress, r 5
0.59, P , 0.01; and Regimen-Related
Distress, r 5 0.59, P , 0.01) but not
Physician-Related Distress (r 5 20.09,
P 5 0.700).

Assessments Related to DD

In addition to screening measures, study
participants also completed two question-
naires related to diabetes literacy and
diabetes self-care and four questionnaires
related to psychological stress, negative
emotionality, and skill at regulating emotion.
LAD. The LAD is a word recognition test
composed of third grade reading level
word lists in ascending difficulty. As such,
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itmeasures the study participant’s ability
to pronounce terms they would encoun-
ter during clinic visits and in reading
menu and self-care instructions. Reliabil-
ity and validity have been established
(17).
SCI-R. The SCI-R is a 15-item question-
naire, scored on a 0–4 Likert scale (rang-
ing from “never” to “always”), assessing
self-care behaviors related to diabetes in
the past 1–2months (e.g., “checked your
blood glucose with monitor”). The SCI-R
has no subscales, and its items have good
internal consistency (a 5 0.84).
PSS. The PSS (19) is a 10-item question-
naire, with no subscales, scored on a 0–4
Likert scale (ranging from “never” to
“very often”), assessing perceived psy-
chological stress in the past month (e.g.,
“in the last month, how often have you
felt difficultieswere piling up so high that
you could not overcome them”; a 5
0.87).
AIM. The AIM (20) is a 40-item question-
naire, scored on a 0–5 Likert scale (i.e.,
from “never” to “always”), assessing in-
tensity of affect. The AIM includes three
affect-related subscales: Negative Inten-
sity (e.g., “my friendswould probably say
I’m a tense or ‘high-strung’ person”; a5
0.70), Negative Reactivity (e.g., “sad
movies deeply touch me”; a 5 0.70),
and Positive Reactivity (e.g., “my happy
moods are so strong that I feel like I’m in
heaven”; a 5 0.85). For this study, fo-
cusing on negative affect, we used the
former two subscales (a 5 0.81 for the
set of items).
ALS. The ALS (21) is a 54 item question-
naire, scored on a 0–3 Likert scale (i.e.,
from “definitely not characteristic ofme”
to “very characteristic of me”), regarding
shifts of moods over the course of mi-
nutes to hours (e.g., “there are times
when all I can think about is how worth-
less I am and then very soon afterwards
all I can think about are the things that I
am worried about”). The ALS has six
subscales for Depression, Anxiety, Hypo-
mania, Biphasic, Anger, and Anxiety/
Depression. Internal consistency for the-
ses subscales ranged from a 5 0.81 to
a 5 0.90.
TMM. The TMM (22) is a 30-item ques-
tionnaire, scored on a 0–3 Likert scale
(from “strongly disagree” to “strongly
agree”), with three subscales assessing
how an individual relates with his/her
emotions. The TMMhas three subscales,
Attention to Emotion (e.g., “I often think

about my feelings”; a5 0.77); Clarity of
Emotion (e.g., “I usually knowmy feelings
about amatter”;a5 0.79), and Repair of
Emotion (e.g., “when I become upset I
remindmyself of all the pleasures in life”;
a5 0.64). For this study, focusing on the
skill of regulating negative emotion, we
used the latter two subscales (a 5 0.81
for the set of items).

Statistical Analysis
Statistical analysis of these data involved
x2, t test, ANCOVA, Pearson correlation,
multiple regression, and ANCOVA, all at a
two-taileda level of 0.05. Data regarding
the internal consistency (Cronbach a) of
the measures were calculated from the
participants in this sample rather than
the literature. In addition to analysis of
scores from individual measures, sum-
mary scores were also calculated to pro-
duce variables to more parsimoniously
reflect the relationship between DD and
emotion-related variables of interest.
First, we examined the relationships be-
tween DD and overall scores for the AIM,
ALS, and TMM variables. Second, we ex-
amined the relationships between DD and
subscales of these emotion-related varia-
bles. Third, we created summary variables
to reflect emotion regulation variables re-
lated to theexperienceof negative emotion
(ER-Exp) and skill at regulation of negative
emotions (ER-Skill). Finally, we created a
compositeER-Exp/ER-Skill variabletoreflect
global emotion regulation.

RESULTS

Patient Characteristics: Overall and
T1D Versus T2D

Demographics

A total of 298 adult study participants
took part in this project. The character-
istics of the full sample are listed in the
Table 1. The sample was split between
those with T1D (n5 125 [42%]) and T2D
(n 5 173 [58%]). Participants with T1D
differed from those with T2D in age,
ethnicity, and distribution of annual in-
come but not in distribution of sex.

Years of Diabetes, Diabetes Literacy, and

Diabetes Self-care

Compared with patients with T2D, patients
with T1D had fewer years of diabetes
duration and higher LAD and SCI-R scores.

Behavioral Variables and History of Mental

Health Treatment

Participants with T1D did not differ from
those with T2D in DD screen, negative

emotionality, affect lability, emotional
skill, or psychosocial stress scores. Nearly
two-fifths of all participants (119 of 298
[39.1%]) had a history of mental health
treatment, primarily for “depression/
anxiety” (56 of 298 [18.8%]) or for
“life issues” (50 of 298 [16.8%]); partic-
ipants with T1D did not differ from those
with T2D in history of mental health
treatment.

DD
For all participants, mean6 SD total and
item DD screen scores were 6.96 6.2 and
1.161.0, respectively.Whileboth scores
represent only a “minor” level of DD,
64.4% of participants endorsed at least
one DD screen item at a “moderate”
level. These participants had substan-
tially higher DD screen scores than those
who endorsed no item at higher than a
“minor” level (total score, 9.7 6 5.7 vs.
1.36 1.2, F[7, 282]5 205.64, P, 0.001;
item score, 1.6 6 0.9 vs. 0.2 6 0.2,
F[7, 282] 5 205.64, P , 0.001). Partic-
ipants with T1D did not differ from those
with T2D inmean score,mean item score,
or the proportion of participants endors-
ing at least oneDD itemat the “moderate”
level.

DD and Emotion-Related Variables

Separate multiple regression analysis
(with age, sex, ethnicity, income, type
of diabetes, and insulin dependence on
step 1) revealed that DD correlated sig-
nificantly with scores for AIM Negativity
(b 5 0.22, P , 0.001), ALS Global (b 5
0.39, P, 0.001), and TMM Emotion Skill
(P 5 20.36, P , 0.001). Subsequent
multiple regression analysis of the AIM
Negativity subscales revealed a unique
relationship between DD and Negative
Intensity (b 5 0.23, P 5 0.002) but not
Negative Reactivity (b 5 0.02, P 5
0.807). Similar analysis of the six ALS
subscales revealed a unique relation-
ship between DD and ALS Anxiety/
Depression (b5 0.29, P5 0.012), while
inverse, and unique, relationships were
observed between DD and the two
Emotion Skill subscales TMM Clarity
(b 5 20.23, P , 0.001) and TMM
Repair (b 5 20.21, P 5 0.001). Ac-
cordingly, DD correlated uniquely with
two variables reflecting ER-Exp and,
uniquely, with two variables reflecting
ER-Skill. While the source variables for
ER-Exp (b5 0.47, P, 0.001) and those
for ER-Skill (b520.39,P,0.001)were
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also correlated, overlap in each case
was modest, indicating that the source
variables could be combined into com-
posite ER-Exp and composite ER-Skill
variables for further analysis. Placed in
the samemodel, DD correlated, uniquely,
with both ER-Exp (b 5 0.28, P , 0.001)
and ER-Skill (b 5 20.25, P , 0.001).
Substituting a global composite variable,
representing both ER-Exp and ER-Skill
(while taking account of their opposing
directionality with DD), yielded a larger
relationship with DD (b 5 0.45, P ,
0.001) (Fig. 1).

DD and Other Relevant Variables

Separate multiple regression analysis
(with age, sex, ethnicity, income, type
of diabetes, and insulin dependence on
step 1) revealed significant relationships
between DD and PSS (b 5 0.28, P ,
0.001) and SCI-R (b520.17, P, 0.005),
but not LAD (b 5 20.09, P 5 0.192).
Placing thesevariables in the samemodel
revealed unique relationships between
DD and PSS (b 5 0.27, P , 0.001) and
between DD and SCI-R (b520.14, P,
0.02). Placing ER-Exp and ER-Skill varia-
bles in thesamemodelwithPSSandSCI-R
revealed significant relationships be-
tween DD and ER-Exp (b 5 0.23, P ,
0.001), ER-Skill (b 5 20.23, P , 0.001),
and PSS (b 5 0.15, P , 0.01) but only a
trend toward statistical significance for
SCI-R (b520.09, P5 0.082). Substitut-
ing the composite ER-Exp/ER-Skill vari-
able in the model resulted in a medium-
sized relationship with DD (b 5 0.38,
P , 0.001) without any change in the
b-coefficients for PSS or SCI-R.

CONCLUSIONS

These data suggest that DD is meaning-
fully linkedwith two related,butmodestly
overlapping, aspects ofnegativeemotion-
ality and regulation of negative emotion.
ER-Exp is directly related to DD, while
ER-Skill is inversely related to DD. While
the b-coefficients for ER-Exp and ER-Skill
both are similar and in the modest
range, the combination of the two
demonstrates a stronger relationship
of medium size (b 5 0.45). Inclusion of
variables related to diabetes self-care
(SCI-R) and perceived psychological
stress (PSS) was associated with only
an 18% reduction (i.e., b 5 0.45 to
b5 0.38) in the strength of this relation-
ship. At the same time, while statistically
significant, the magnitude of the rela-
tionships between DD and PSS and SCI-R
were modest (b 5 0.15) or small (b 5
20.09), respectively. These data high-
light the likelihood that constructs of
negative emotionality and regulation
of such emotions are quite relevant to
the construct of DD.

DD, thedistress associatedwithcoping
with diabetes, is now recognized as a
critical characteristic of suboptimal gly-
cemic management among those with
diabetes (7,10). It is common (4,5) in
adults with T1D and T2D, inversely re-
lated with quality of life (6), more prev-
alent than depressive disorders (9),
associated with reduced diabetes self-
care behaviors (7), and independently
associated with A1C levels (4,8).

In this study, we found that both ER-Exp
and suboptimal ER-Skill at regulating

negative emotion were related to DD.
This is not surprising, given that the
nature of DD is characterized by negative
emotionality related to having diabetes
and that skill at reducing such emotions
would be relatively low. Our findings
are also consistent with study results
suggesting a role for reduced effective
emotion management being associated
with increased DD, in turn associated
with reduced self-care and higher A1C
levels. The magnitude of the relation-
ships between DD and our emotional
regulation variable was comparable with
that in another study (b 5 0.38 vs. b 5
0.36), though the magnitude of the re-
lationship between DD and self-care was
comparatively less (b 5 0.09 vs. b 5
0.19). Our study, also, included a variable
related to perceived psychological stress
(not related to having diabetes), and it
was significantly related to our variable
of DD (b 5 0.15), suggesting that this
variable may also be important to con-
sider in future treatment studies of DD,
given that psychological stress also af-
fects glucose levels in those with di-
abetes (27,28).

This study was cross-sectional and can-
not speak to directionality. However, two
small studies suggest that targeted emo-
tional skill (29,30) or both negative emo-
tionality and emotional skill (31) in the
context of an in-person, multiweek, cog-
nitive behavioral intervention can reduce
DD (31) and A1C levels (29,31) to a sub-
stantial degree. Considering all factors, it
is also likely that treating suboptimal
emotional regulation, in itself, can reduce

Table 1—Characteristics of subjects

Total sample (N 5 298) T1D (N 5 125) T2D (N 5 173)

Demographic variables
Age 49.5 6 17.6 36.8 6 16.0 58.6 6 12.3a

Sex (% female) 57.4 54.4 59.5
Race (% non-White) 51.3 25.6 69.9a

Income (% ,$20,000, $20,000–60,000, .$60,000) 38, 26, 36 29, 22, 49 45, 29, 26a

Diabetes-related variables
Years with diabetes 34.1 6 18.7 18.8 6 18.4 45.2 6 13.5a

Insulin dependent (%) 77.9 100 61.8a

DD screen 6.9 6 6.2 7.1 6 5.8 6.7 6 6.4
DL (LAD) 55.7 6 4.1 57.6 6 2.6 54.2 6 4.4a

DSC (SCI-R) 49.2 6 9.5 51.5 6 9.9 47.6 6 8.8a

Psychometric variables
Global Negative Emotionality (AIM) 32.8 6 9.2 32.6 6 9.7 32.9 6 8.7
Global Affect Lability (ALS) 105.2 6 30.0 102.6 6 30.1 107.1 6 29.8
Global Emotional Skills (TMM) 46.2 6 8.4 46.3 6 8.7 46.2 6 8.1
Perceived Stress (PSS) 20.3 6 4.8 20.5 6 4.7 20.2 6 4.9

Data are means 6 SD or %. DL, diabetes literacy; DSC, diabetes self-care. aP # 0.001.
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blood glucose levels. First, in a previous
study in those with T2D (32), we found
that while emotional regulation was re-
lated to baseline levels of A1C, it contin-
ued to correlate with A1C levels even
when DD and self-care variables were
included in the statistical model. A similar
finding has also been reported in patients
with T1D (33). Second, studies in healthy
adultsshowthatenhancingnegativeemo-
tion increases, while enhancing positive
emotion reduces, blood glucose in those
characterized with poor emotion regula-
tion (34), which is how we could charac-
terize people with diabetes and elevated
DD.
Likeall studies, this studyhas strengths

and limitations. Strengths include a rea-
sonably large sample in those with T1D
and T2D and the use of well-validated
measures of emotionality and skill at emo-
tional regulation.
One limitation includes the fact that

our study participants were drawn from
an endocrine clinic specializing in the
treatment of diabetes (Kovler Diabetes
Center). Thus,ourpatientsmaynot reflect
a broader group of individuals with di-
abetes treated in aprimary care clinic or in
the community. In addition, we did not
evaluate all individuals being treated in

this clinic; we only evaluated those re-
ferred to us for psychosocial evaluation/
treatment, which was ;25–30% of the
clinic population.As such,our samplemay
overrepresent those with diabetes and
serious psychological issues. That said,
only;40%ofour samplehadapsychiatric
or psychologic treatment history, a rate
comparable with that seen in people with
diabetes in the community (35,36). An-
other limitation is that ourmeasure of DD
was a brief screening tool drawn from the
DDS and PAID (precursor of the DDS). For
the purposes of our Psychosocial Evalu-
ation and Treatment Program in adults
with diabetes, we chose to use this DD
screening tool to limit patient burden
during initial evaluation. That said, the
DD screening tool that we used displayed
excellent internal consistency, was in-
versely associated with a quality of life
measure, and was highly correlated with
the score on the full DDS (in patients
who completed both). This screening
tool also correlated with each of the four
DDS subscales, except for physician-
related distress. While the screening
tool did not include physician-related
distress items, most patients (75%) com-
pleting the full DDS endorsed no physician-
related distress items. It is likely that

physician-related distress is uncommon
in those treated in our clinic because the
Kovler Clinic physicians are both highly
knowledgeable about diabetes and at-
tentive to needs of these patients.

Conclusion
These data suggest that DD is meaning-
fully linked with negative emotionality
and skill at emotional regulation in adults
with diabetes and that this relationship
is considerably stronger than that with
perceived psychological stress or di-
abetes self-care. Given other studies
examining the construct of emotionality
(15,37), and preliminary results from
small treatment studies targeting emo-
tionality/emotional regulation (29–31),
these data suggest that DD and A1C may
be improved especially in those with
diabetes and difficulties with emotion-
ality. Finally, data of this kind could be
used todevelopametric to identify those
with diabetes who have difficulties with
emotional regulation,whohave elevated
DD and have less than optimal glycemic
regulation.
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