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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 helpful and/or harmful effects on
patients’ diabetes outcomes. Use of interpersonal strategies
to regulate negative emotions may play a role in patients’
interactions with family members and experience of diabetes
distress. This study examined the influences of interpersonal
emotion regulation and family and friend involvement on
diabetes distress among 373 adults with type 2 diabetes.
Two separate three-step sequential linear regression models
were used to test the main and interactive effects of harm-
ful and helpful family involvement and interpersonal emo-
tion regulation on diabetes distress. Greater use of inter-
personal strategies to regulate negative emotions (p =.006)
and greater harmful family involvement (p <.001) were
significantly associated with greater diabetes distress. Inter-
personal emotion regulation moderated the relationship of
helpful (p=.007), but not harmful (p =.171) family involve-
ment on diabetes distress. Specifically, greater helpful fam-
ily involvement was associated with lower diabetes distress
among adults with low (p=.017) but not high (p=.419)
use of interpersonal strategies to regulate negative emotions.
Helpful family involvement appears to be associated with
lower diabetes distress, but only among patients with low
levels of interpersonal emotion regulation.
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Adults with diabetes commonly experience psychological
distress stemming from threat of long-term complications,
concerns associated with functional impairment, coordina-
tion of complex medical care, and adherence to onerous
daily self-management regimens (Dennick et al., 2017;
Fisher et al., 2014, 2019). Prior studies have demonstrated
that diabetes related distress (hereafter, diabetes distress) is
an important predictor of diabetes self-management (Fisher
et al., 2008; Gonzalez et al., 2014; Jannoo et al., 2017) and
cardiometabolic outcomes (e.g., glycemic control, blood
pressure, and cholesterol; Aikens, 2012; Chew et al., 2018;
Fisher et al., 2008, 2010; Lee et al., 2018; Ogbera & Adey-
emi-Doro, 2011; Tsujii et al., 2012; Winchester et al., 2016)
among patients with type 2 diabetes. Additionally, studies
suggest that diabetes distress is associated with more missed
workdays, higher risk of mortality, and lower quality of life
among individuals with type 2 diabetes (Adriaanse et al.,
2008; Carper et al., 2014; Fisher et al., 2008).
Unfortunately, existing research suggests that high diabe-
tes 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 sig-
nificant levels of diabetes distress (Fisher et al., 2008, 2012).
A large multinational survey of adults with diabetes living
in 17 different countries found that approximately 45% of
participants reported high levels of diabetes distress (Fun-
nell et al., 2015). A longitudinal study found that approxi-
mately 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). Current standards
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of medical care recommend routine monitoring of patients’
diabetes distress (American Diabetes Association, 2019).
These findings and clinical recommendations highlight the
importance of diabetes distress.

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 diabe-
tes self-management (Lee et al., 2019). These support per-
sons 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).

Studies suggest that social support from family and
friends is generally associated with positive health out-
comes for adults with diabetes (Strom & Egede, 2012).
However, the type of assistance or involvement from family
and friends may be a particularly important determinant of
diabetes-related outcomes (Baig et al., 2015; Mayberry &
Osborn, 2012; Mayberry et al., 2019; Torenholt et al., 2014).
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 medi-
cation), whereas obstructive family behaviors are associated
with lower adherence to diabetes self-care activities (May-
berry et al., 2014). Harmful family involvement (e.g., mis-
carried helping, threats, and coercion) in patients’ diabetes
self-care, is associated with negative consequences including
worse self-management ( e.g., lower medication adherence,
less frequent self-monitoring of blood glucose, poorer diet
and exercise) and greater interpersonal conflict between
patients and their family members (Mayberry et al., 2019).
One prior study demonstrated that diabetes related tension
in patient-supporter relationships is associated with greater
diabetes distress among patients (lida et al., 2013). Another
recent study found that social support which emphasizes
patient autonomy in managing their diabetes is associated
with lower diabetes distress (Lee et al., 2019). Yet, no stud-
ies to date have examined the associations of harmful or
helpful family and friend involvement with diabetes distress.

Like their social environment, individuals® dispositional
characteristics may contribute to diabetes distress. For
example, emotion regulation is a multidimensional con-
struct which reflects dispositional skills and abilities which
individuals use to modulate negative affective experiences.
Existing literature distinguishes between intrapersonal or
interpersonal regulation of emotions (Gratz & Roemer,
2004; Zaki &Williams, 2013). Intrapersonal emotion regu-
lation refers to within person processes by which individuals
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manage their own emotions. In contrast, interpersonal emo-
tion regulation refers to the process by which individuals
use interactions with others to manage their emotional
experiences.

Deficits in intrapersonal emotion regulation (i.e., the
ability to regulate the intensity and duration of emotions)
are a major risk factor for the development of several men-
tal health conditions, such as depression and anxiety (Hu
et al., 2014; Sloan et al., 2017) and may play an important
role in health outcomes among adults with chronic medi-
cal conditions (Cooper et al., 2015; Phillips et al., 2009;
van Middendorp et al., 2005; Wierenga et al., 2017). Recent
studies provide evidence linking specific types of intraper-
sonal emotion regulation strategies with diabetes distress.
For example, one prior study found that patients’ tendency
to use cognitive strategies to regulate negative emotions was
associated with higher diabetes distress (Kane et al., 2018).
Another study found that diabetes distress was significantly
associated with more negative emotionality and lower ability
to regulate negative emotions (Coccaro et al., 2020). These
findings suggest that individuals’ use of intrapersonal strate-
gies to effectively regulate their emotions may play a critical
role in helping to mitigate diabetes distress.

A developing body of literature has identified interper-
sonal emotion regulation as a uniquely important driver of
psychological distress (Hofmann, 2014; Williams et al.,
2018). Interpersonal emotion regulation strategies involve
using social interactions to modulate positive and negative
emotional experiences (Zaki & Williams, 2013). Interper-
sonal emotion regulation strategies may be either adaptive
or maladaptive, depending on social and emotional contexts
(Dixon-Gordon et al., 2015). For example, seeking emo-
tional support from others may be an effective strategy for
coping with environmental stressors and decreasing negative
affect. In contrast, use of interpersonal emotion regulation
strategies, such as reassurance seeking and venting, have
been linked with greater interpersonal conflict and thus,
may be maladaptive when used excessively (Dixon-Gordon
et al., 2015, 2018). No prior studies have examined the link
between interpersonal emotion regulation and important dia-
betes related outcomes such as diabetes distress.

Individuals’ use of interpersonal emotion regulation
strategies may interact with their social environment to pre-
cipitate or maintain psychological and emotional distress
(Hofmann, 2014). Similarly, among adults with diabetes, use
of interpersonal strategies to regulate negative emotions may
impact interactions with family members and friends who
are involved in their diabetes self-management. However,
it is not clear how individuals’ use of potentially maladap-
tive or adaptive interpersonal strategies to regulate nega-
tive emotions may interact with beneficial or detrimental
characteristics of their social networks. For example, sup-
portive social networks may be particularly beneficial in
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mitigating emotional distress among individuals who have
a greater tendency to engage others to regulate their emo-
tions. In contrast, the impact of unsupportive or unhelpful
social networks on psychological distress may be especially
pronounced among individuals with a tendency to use oth-
ers to regulate their emotions. Accordingly, greater harmful
family involvement may be more strongly associated with
higher diabetes distress among adults with greater use of
interpersonal emotion regulation strategies whereas greater
helpful involvement with diabetes self-management may
evidence a stronger association with lower diabetes distress
among individuals with greater use of interpersonal emotion
regulation strategies.

The current study examines whether individuals’ use of
interpersonal 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 higher levels of harmful fam-
ily involvement would be associated with higher diabetes
distress and, conversely, higher levels of helpful family
involvement would be associated with lower diabetes dis-
tress. Second, given previous findings linking greater use
of intrapersonal emotion regulation (e.g., Kane et al., 2018)
with greater diabetes distress, we hypothesized that greater
use of interpersonal strategies to regulate negative emotions
would be associated with greater diabetes distress. Third, we
hypothesized that the tendency to engage others to regulate
one’s emotions would moderate the predicted relationships
of harmful and helpful family involvement with diabetes
distress. Specifically, we hypothesize that harmful and help-
ful family involvement will be more strongly associated with
higher and lower levels of diabetes distress, respectively,
among patients with greater use of interpersonal strategies
to regulate negative emotions.

Method
Participants and procedure

Participants were recruited using Prime Panels (cloudre-
search.com), a web-based survey recruitment platform that
combines multiple research market panels to enable targeted
sampling of large groups with one or more specific charac-
teristics (Chandler et al., 2019). Using Prime Panels, we
used convenience sampling to recruit participants from a
large group of U.S. adults who had previously reported hav-
ing a diagnosis of type 1 or 2 diabetes. Participants accessed
and completed all study procedures online via Qualtrics.
Participant recruitment and data collection occurred between
June and July of 2020.

To be eligible, targeted panel members had to indicate
that they were 18 years of age and use a unique IP address

located within the United States. Non-unique IP addresses
were automatically blocked from participation to prevent
respondents from completing the survey more than once.
Eligible participants were asked to provide informed consent
prior to enrolling in the study. We confirmed participants’
diagnosis of type 2 diabetes by asking them to indicate (Yes
or No) whether they had previously been diagnosed by
healthcare providers with several chronic health conditions
including: obesity, hypertension, type 1 diabetes, type 2 dia-
betes, or heart disease. Respondents who did not endorse
having a diagnosis of type 2 diabetes were excluded from
further participation. This measure was taken to ensure that
all enrolled participants had diagnosis of type 2 diabetes.
Enrolled participants completed a battery of survey meas-
ures. The order of presentation of survey measures was ran-
domized. We included one multiple choice item to check
participants attention (e.g., Please select “Orange” from the
list of colors below”). The final survey item asked partici-
pants to indicate whether they had a current diagnosis (Yes
or No) of any of the following medical conditions: type 2
diabetes, type 1 diabetes, gestational diabetes, or none of the
above. We excluded data for participants who did not pass
the attention check or did not verify their initially reported
diagnosis of type 2 diabetes.

A total of 536 individuals initiated the survey of which
518 (96.6%) provided informed consent. Of those who pro-
vided informed consent, 428 reported having type 2 diabetes
(82.6%). One participant did not pass the attention check and
14 indicated not having type 2 diabetes. Of the remaining
413 respondents, 40 (9.7%) started but did not complete the
survey. Therefore, the final sample included 373 U.S. adults
with type 2 diabetes who passed three attention checks, one
of which asked participants to confirm their type 2 diabetes
diagnosis. Four participants (1%) completed the survey but
had incomplete responses to one or more measures and were
excluded from multivariable models.

Measures
Sociodemographic and medical characteristics

Participants reported their age, race, ethnicity, highest level
of education, annual household income, age when first diag-
nosed 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-17) was used to meas-
ure participants’ emotional distress associated with having

diabetes (Polonsky et al., 2005). The DDS is comprised of
17 items which are rated on a Likert scale from 1 (“Not a
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Problem”) to 6 (“A Very Serious Problem”). The DDS-17
consists of four subscales: Emotional burden subscale, phy-
sician-related distress subscale, regimen-related distress sub-
scale, and diabetes-related interpersonal distress subscale. In
this study, we used the total scale score as a measure of par-
ticipants’ overall diabetes distress. The DDS-17 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).
The total scale has demonstrated strong internal consistency
in the current sample (x=0.93).

Family and friends involvement in diabetes self-care

The Family and Friend Involvement in Adults’ Diabetes
(FIAD) scale was used to measure the type of social sup-
port participants receive (Mayberry et al., 2019). The FIAD
is comprised of 16 items which are rated on a Likert scale
from 1 (“Never in the past month) to 5 (“Twice or more
each week”). The FIAD consists of one seven-item subscale
and one nine-item subscale which measure: harmful fam-
ily involvement and helpful family involvement in diabetes
self-management. FIAD subscales were used as the focal
independent variable in this study. The FIAD has demon-
strated strong criterion validity with patient reported self-
care behaviors including effectiveness of family support,
satisfaction with their family support, and HbAlc (Mayberry
et al., 2019). Additionally, the FIAD subscales have high
test—retest reliability (harmful rho=0.61, helpful rho=0.64)
over a period of three-months and have shown good inter-
nal consistency in prior work (harmful: «=0.72; helpful:
a=0.87) and excellent internal consistency in the present
sample (harmful: «=0.94; helpful: a=0.91;).

Interpersonal regulation

The Interpersonal Regulation Questionnaire (IRQ) was used
to measure participants’ use of interpersonal strategies to
regulate negative emotions (Williams et al., 2018). The IRQ
is a 16-item self-report measure with four subscales. Two
subscales measure respondents’ tendency to use interper-
sonal strategies to regulate negative and positive emotions.
Two subscales measure perceived efficacy of using interper-
sonal strategies to regulate negative and positive emotions.
Respondents rate their agreement to statements of interper-
sonal emotion regulation (e.g., “I manage my emotions by
expressing them to others,” “When things are going well, I
feel compelled to seek out other people”) on a Likert scale
from 1 (“Strongly disagree”) to 7 (“Strongly agree”). Item
responses are summed to generate each subscale score with
higher scores indicating greater tendency or perceived effi-
cacy of using interpersonal strategies to regulate negative
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or positive emotions. The negative tendency and efficacy
subscales have demonstrated convergent validity with other
measures of interpersonal emotion regulation strategies
including venting and use of emotional and instrumental
support (Williams et al., 2018). In this study, we calculated
the average of the negative tendency and negative efficacy
subscale scores to generate a single measure reflecting
respondents’ perceived efficacy and use of interpersonal
strategies to regulate negative emotions. This scale had
excellent internal consistency (a=0.90) in the present study.

Control variables

The Short Form Perceived Stress Scale (PSS-4) is a four-
item instrument used to measure perceived general life stress
(Cohen et al., 1983). In the present study, the PSS-4 demon-
strated acceptable internal consistency (a=0.69). We also
measured and controlled for reported insulin use (do not use
insulin =0, use insulin = 1), age, sex (male=0, female=1),
and race (White =0, Other race=1).

Data analysis

Descriptive statistics were used to characterize the sample.
We examined univariate distributions of each study variable
to assess normality. FIAD helpful and harmful scales and
the DDS-17 demonstrated positive skew. Univariate distri-
butions and Tukey’s outlier labeling rule did not identify
any univariate outliers (Hoaglin & Iglewicz, 1987). Given
the skewed distribution of several variables, we used Spear-
man’s rank order correlations (Spearman’s rho) to examine
the bivariate associations between predictors and control
variables.

We used two separate three-step sequential linear regres-
sion models to test the main and interactive effects of both
the harmful and helpful family involvement subscales of the
FIAD with Interpersonal Emotion Regulation (IRQ) total
scores on Diabetes 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, both models
controlled for PSS-4 scores to help isolate the unique rela-
tionship between harmful or helpful family involvement and
use of interpersonal strategies to regulate negative emotions
with diabetes distress—above and beyond general life stress.
Harmful and helpful family involvement were simultane-
ously included in the model to control for the overlap in
harmful and helpful family involvement in previous studies
and in the present study (r=0.80, p <0.001; Mayberry et al.,
2019). Variance Inflation Factors for variables in main effect
and interaction models were not indicative of multicollinear-
ity (VIF: 1.03 to 3.27).
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Both main effect and interaction models met all assump-
tions of ordinary least square regression (i.e., normally dis-
tributed residuals, homoskedasticity, independence of obser-
vations). Cook’s distances did not reveal any multivariate
outliers. All analyses were performed using SPSS version
26 (IBM Corp, 2019). All statistical tests were two-tailed
with alpha=0.05.

Results
Participant characteristics

Table 1 includes descriptive statistics for the sample. 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. Partici-
pants were roughly equally distributed across income levels.

Table 1 Sample characteristics, 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

Some high school, but did not graduate 2.1(8)

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)
Other adults living in home® 1.70 (1.43)
Diabetes supporters inside of home® 0.74 (1.23)
Diabetes supporters outside of home? 0.78 (1.65)
DDS-17? 2.40 (1.33)
*Mean (SD)

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.

Bivariate correlations

Table 2 includes bivariate associations among study vari-
ables. There were significant small to moderate correlations
apart from a nonsignificant correlation between IRQ and
PSS-4 (Spearman’s rho =0.02). Harmful and helpful family
involvement were strongly and positively correlated (Spear-
man’s rho=0.72; Table 2).

Emotion regulation and family involvement

Table 3 depicts the results of two three-step hierarchical
linear regression models examining the main and interac-
tive associations of interpersonal strategies for regulating
negative affect, type (helpful or harmful) of family involve-
ment with diabetes distress. In the first step, diabetes dis-
tress was significantly associated with greater general life
stress (p <0.001), younger age (p <0.001), and insulin
use (p=0.031) but not race (p <0.088) or sex (p=0.296).
Control variables entered in step 1 accounted for approxi-
mately 43% of the variance in diabetes distress (R°=0.43,
p<0.001).

In the second step, greater interpersonal regulation of
negative emotions (p =0.015) and greater harmful family
involvement (p < 0.001) were significantly associated with
greater diabetes distress, whereas helpful family involve-
ment was not significantly associated with diabetes dis-
tress (p=0.767). Together, the variables entered in step 2
accounted for a 9% increase in explained variance in diabe-
tes distress (AR?=0.09, p <0.001).

Interaction terms were added in the third step of each
model. The interaction between use of interpersonal strat-
egies to regulate negative emotions with harmful family

Table 2 Bivariate correlations of independent variables, N=373

1 2 3 4 5
1. DDS -
2. Insulin 27 -
3.PSS-4 S1H* 18%* -
4. 1IRQ 22%* 2% .02 -
5. FIAD (Harmful) 59%* .30%* 3455k 28%* -
6. FIAD (Helpful) 45%* 20%* 23%* 33%* J13%*

DDS Diabetes Distress Scale, PSS-4 Perceived Stress Scale 4, IRQ
Interpersonal Regulation Questionnaire, FIAD Family and Friend
Involvement in Adults’ Diabetes

“p<.05, #p <.001
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Table 3 Results of hierarchical linear regression models examining the main and interactive effects of interpersonal strategies negative emo-

tions and type of family involvement with diabetes distress (N=369)

Diabetes Distress Scale

B SE P 95% CI A R?
Step 1 <.001 43
PSS-4 0.50 0.08 <.001 0.36 0.65
Insulin use 0.28 0.11 .013 0.06 0.50
Age -0.04 .004 <.001 -0.05 -0.03
Race (White vs. Other) -0.22 0.13 .088 -047 0.03
Sex -0.07 0.11 483 -0.28 0.13
Step 2 <.001 .09
IRQ Negative 0.02 0.01 013 0.01 0.04
FIAD Harmful 0.56 0.08 <.001 0.40 0.72
FIAD Helpful -0.09 0.07 224 -0.23 0.05
Step 3*
IRQ X FIAD Harmful 0.01 0.01 172 -0.01 0.03 <.01
IRQ X FIAD Helpful 0.02 0.01 .004 0.01 0.04 .01

PSS-4 Perceived Stress Scale 4, IRQ Interpersonal Regulation Questionnaire, FIAD Family and Friend Involvement in Adults’ Diabetes

*Interactions added in separate models

6.0
5.5
—e—-1 SD IRQ negative

T 504
I --m- +1 SD IRQ negative
D 45
@
o
D 40
0
@
QO 3.54
7]
0O 3.0
e s p=.419
)
=~ 2.0
- p=.017

1.5

1.0 ‘ |

Low High

FIAD Helpful

Fig. 1 Simple slopes of helpful family involvement (FIAD Helpful)
with diabetes distress (DDS-17) among individuals with high and low
use of interpersonal strategies for regulating negative emotions (IRQ
negative), controlling for age, sex, race (white vs. other), insulin use,
and general life stress (PSS-4)

involvement was not significant (p =0.171). However, the
interaction of use of interpersonal strategies to regulate
negative emotions with helpful family involvement was
significant (p =0.004). Tests of simple slopes showed a sig-
nificant negative association between greater helpful family
involvement and lower diabetes distress among individuals
with low (—1 SD) use of interpersonal emotion regulation
strategies (B=—0.17, t= —2.34, p=0.017; Fig. 1). How-
ever, the simple slope of helpful family involvement with
diabetes distress was not significant at high (+1 SD) use
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of interpersonal emotion regulation strategies (B=0.06,
t=0.87, p=0.419).

Discussion

This study is the first to examine the direct and interactive
associations between interpersonal regulation of negative
emotions, type of family involvement, and diabetes distress.
Our results suggest that the use of interpersonal strategies to
regulate negative emotions 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. Consistent with expectations,
our finding also suggests that greater use of interpersonal
strategies to regulate negative emotions may moderate the
relationship between the type of family involvement (i.e.,
harmful or helpful) and diabetes distress. Greater helpful
family involvement was associated with lower diabetes
distress among adults with low use of interpersonal strate-
gies to regulate negative emotions. However, the associa-
tion between harmful family involvement and diabetes dis-
tress did not differ across levels of interpersonal emotion
regulation.

Interpersonal emotion regulation and diabetes distress

As hypothesized, greater use of interpersonal strategies
to regulate negative emotions was significantly associated
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with greater diabetes distress. Our findings are parallel to
those of previous studies showing that negative emotionality
and limited ability to regulate such emotions are associated
with greater diabetes distress (Coccaro et al., 2020). A prior
study found that greater use of strategies to regulate nega-
tive emotions was associated with higher diabetes distress
(Kane et al., 2018). These findings suggest that individuals
who experience more diabetes distress also use more emo-
tion regulation strategies—possibly as an attempt to miti-
gate negative emotional experiences. Another study found
that the use of maladaptive strategies for regulating negative
emotions (i.e., lack of emotional awareness, more judgment
of emotions, and greater reactivity to emotions) was associ-
ated with greater development of diabetes distress, poorer
diabetes management, and worse metabolic control among
adults with type 1 diabetes (Fisher et al., 2018). The results
of the present study add to these existing studies by showing
that the tendency to use family members and friends who
provide support for diabetes self-management to regulate
negative emotions may have a counterproductive effect on
diabetes distress. Together, these results suggest that emo-
tion regulation may play an important role in patients’ expe-
rience of diabetes distress.

Family involvement and diabetes distress

Harmful and helpful family involvement were strongly and
positively correlated with each other and with diabetes dis-
tress. 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 was strengthened when adjusting for the vari-
ance 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 impact diabetes distress compared to other dia-
betes outcomes such as self-management behaviors and gly-
cemic control. For example, controlling for shared variance
between types of family involvement (harmful vs. helpful)
could 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 cor-
relation between both types of family involvement. Overall,
this pattern of findings suggests that helpful family involve-
ment is not associated with greater diabetes distress, how-
ever, harmful family involvement is robustly associated with
higher levels of diabetes distress. Interestingly, these find-
ings suggest that the negative relationship of harmful types
of family involvement (e.g., arguing about food choices or
health; criticizing for not testing blood sugar) with diabetes
distress may outweigh beneficial effects of family involve-
ment on diabetes distress. However, the directional nature of
this relationship remains unclear. Harmful family involve-
ment may lead to greater negative emotions (e.g., anger,
frustration, hopelessness) which in turn may contribute to
heightened diabetes distress. Alternatively, individuals 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 per-
ceived by support recipients as unhelpful or unsupportive
and may interfere with support recipients’ diabetes self-man-
agement. 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. That is, harmful involvement may contrib-
ute to heightened diabetes distress. However, patients with
higher diabetes distress may elicit greater types of helpful
family involvement from family and friends. The possibil-
ity that family members provide more helpful support to
individuals expressing high levels of diabetes distress is sup-
ported by findings from a recent study of patient-supporter
dyads which found that patients with higher diabetes dis-
tress reported more frequent assistance from their supporters
with self-management activities and coordination of medical
care (Lee et al., 2020). Overall, these findings suggest that
decreasing harmful family involvement may be a compara-
tively more potent target of interventions aimed at reducing
diabetes distress than increasing the amount of helpful fam-
ily involvement.

Moderating role of interpersonal emotion regulation

Use of interpersonal strategies to regulate negative emotions
moderated the relationship between helpful family involve-
ment and diabetes distress. More specifically, for adults with
low levels of interpersonal regulation of negative emotions,
helpful family involvement was associated with greater dia-
betes distress. However, the relationship between helpful
family involvement and diabetes distress among adults with
high use of interpersonal strategies to regulate negative emo-
tions was not significant. Further studies are needed to cor-
roborate and clarify the processes underlying the moderating
role of interpersonal emotion regulation on the relationship
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between helpful family involvement and diabetes distress.
However, it is possible that use of interpersonal behaviors
(e.g., managing emotions by expressing them to others) to
regulate negative emotions may interfere with the mitigating
effects of helpful family involvement on diabetes distress.

Limitations

Findings from this study should be interpreted in the con-
text of several notable limitations. First, this study used a
validated measure of family involvement in adults’ diabetes
which was based on participants’ retrospective self-report
and therefore may be susceptible to recall bias. Second, the
FIAD focuses on 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 per-
mit 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). It is also possible
that diabetes distress directly contributes to greater famil-
ial conflict around diabetes self-management. Fourth, it is
unclear how the COVID-19 pandemic influenced the results
of this study. Fifth, due to the demographic makeup of the
sample, findings from this study may not generalize to racial
and ethnic minorities with type 2 diabetes. Sixth, although
we used targeted sampling of adults with diabetes and asked
participants to indicate and then reconfirm their diagnosis of
type 2 diabetes at the beginning and end of the survey, we
were not able to verify diagnoses of type 2 diabetes. Previ-
ous studies indicate that patients’ self-report is a reliable and
reasonably accurate method of determining diabetes status
(Schneider et al., 2012; Yuan et al., 2015). Finally, we were
not able to compare characteristics of the sample with panel
members who did not participate.

Clinical implications

These preliminary findings indicate that harmful family
involvement in type 2 diabetes self-management may be an
important target of interventions aimed at reducing diabetes
distress. However, the relationship of helpful family involve-
ment to diabetes distress is more complex. Specifically,
results from the present study suggest that the beneficial
role of helpful family involvement in mitigating diabetes
distress maybe undermined by frequent use interpersonal
emotion regulation strategies. Finally, our results suggests
that high levels of interpersonal emotion regulation maybe
an independent risk factor for diabetes distress.
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