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Abstract

Objective: Family/friend involvement and diabetes distress are associated with outcomes for
persons with type 2 diabetes (PWDs), but little is known about how they relate to each other.

We aim to (1) describe associations between PWD and support person (SP) distress; (2) describe
associations between involvement and diabetes distress for PWDs, for SPs, and across the dyad;
and (3) explore whether associations differ by PWD-SP cohabitation.

Methods: PWDs and SPs co-enrolled in a study evaluating the effects of a self-care support
intervention and completed self-report measures at baseline.

Results: PWDs and SPs (N=297 dyads) were, on average, in their mid-50s and around one-
third identified as a racial or ethnic minorities. The association between PWD and SP diabetes
distress was small (Spearman’s p=0.25, p<0.01). For PWDs, experienced harmful involvement
from family/friends was associated with more diabetes distress (standardized p=0.23, p<0.001)
independent of helpful involvement in adjusted models. Separately, SPs’ self-reported harmful
involvement was associated with their own diabetes distress (standardized $=0.35, p<0.001) and
with PWDs’ diabetes distress (standardized p=0.25, £=0.002), independent of SPs’ self-reported
helpful involvement.
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Conclusion & Practice Implications: Findings suggest dyadic interventions may need to
address both SP harmful involvement and SP diabetes distress, in addition to PWD distress.
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1. Introduction

Around 10% of the global population is expected to have diabetes by 2040 [1, 2], with

type 2 diabetes accounting for 87% to 91% of cases globally [3]. In the United States, the
estimated prevalence of type 2 diabetes was 9.3% in 2020[4] and is expected to increase [5].
One common complication of type 2 diabetes is experiencing emotional distress related to
diabetes. Around 36% of persons with type 2 diabetes (PWDs) report clinically significant
diabetes distress [6], or levels of distress above a validated cutoff associated with reduced
self-care and poor adherence. Diabetes distress explains variance in glycemic management
over and above age, diabetes duration, general emotional distress, and self-care behaviors
[7], and higher levels of diabetes distress are associated with worse glycemic management
[8, 9].

Management of type 2 diabetes requires self-care which largely occurs within social
contexts of individuals [10-12]; therefore, social contexts impact diabetes distress. For this
reason, assessments of diabetes distress explicitly contain social components. For example,
the Diabetes Distress Scale [13] queries if family/friends appreciate the difficulty of living
with diabetes and the Problem Areas in Diabetes [14] assesses uncomfortable interactions
around diabetes with family/friends.

Family/friend involvement in diabetes management can impact outcomes and the experience
of distress. Harmful involvement, including arguing and presenting barriers to self-care

is cross-sectionally associated with worse self-care [15, 16] and longitudinally associated
with worse glycemic management [17]. In contrast, helpful involvement, including

problem solving and facilitating self-care, is associated with better diabetes self-care and
glycemic management cross-sectionally [18-21] and longitudinally [12, 22]. More frequent
involvement with medically-focused activities (e.g., taking medications and self glucose
testing) is associated with higher diabetes distress for PWD, but more frequent involvement
with diet or physical activity is not [23]. Greater harmful involvement and higher diabetes
distress are associated, above and beyond the effects of general life stress [24]. Finally,
greater helpful involvement is associated with lower diabetes distress only among PWD who
infrequently use social interactions to modulate emotional experiences [24].

In addition to adults with type 2 diabetes, close family/friends also experience distress
related to their loved ones’ diabetes [25]. Global estimates from the second Diabetes
Attitudes, Wishes, and Needs (DAWNZ2) study suggest 40% of cohabitating family of PWD
experience clinically significant diabetes distress [26]. Moreover, 35% of family reported a
notable burden of diabetes on the family and 37% reported frustration they did not know
how to best support the PWD [26]. Associations between PWD distress and support person
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(SP) distress estimate as high as 60% concordance in classifying high/low distress amongst
dyads [23], which could point to highly distressed dyads needing intervention.

There may be associations between SP involvement and SP distress, which would have
important implications for understanding social contexts where PWDs are managing their
health and inform intervention development. Additional analyses from the DAWN?2 study
found higher family member diabetes distress is associated with greater perceived diabetes
severity, higher worry about hypoglycemia, and more arguments and frustration about
diabetes and helping PWDs [27]. These findings suggest experiencing distress related

to loved ones’ diabetes may be associated with how family members communicate

about diabetes and self-care for cohabitating dyads. More work is heeded to understand
associations between diabetes-focused involvement and distress for SPs, cohabitating or not.
Additionally, it is unclear whether associations between family involvement and distress are
modified by social context — specifically if cohabitating dyads have different intensities or
directions of these associations than non-cohabitating dyads. Such differences, if identified,
would have implications for who to include in dyadic interventions. Finally, there is limited
research on cross-dyad associations between SPs and PWDs. Existing evidence points to
possible pathways across dyads: higher diabetes distress for friends/family is associated
with worse glycemic management and increased cardiac risk for PWDs [23]. However,
PWD-reported frequency of SP involvement was not associated with SP diabetes distress
[23]. We sought to replicate some of these findings and extend this line of research to
address these gaps.

In Aim 1, we aim to describe associations between PWDs’ and SPs’ diabetes distress. In
Aim 2, we aim to describe associations between (a) PWDs’ experience of family/friend
involvement and PWDs’ diabetes distress, (b) SPs’ self-reported involvement and SPs’
diabetes distress, and (c) SPs’ self-reported involvement and PWDs’ diabetes distress. In
Aim 3, we aim to explore if the magnitude of associations in aim 2 are different for
cohabitating and non-cohabitating dyads.

2. Methods

Participants were recruited for a randomized control trial (RCT) testing the efficacy

of a family-focused self-care support intervention for adults with type 2 diabetes
(ClinicalTrials.gov NCT04347291). The current study is a secondary analysis of baseline
data [28].

1.2 Participants

To be eligible, PWDs needed to be 18-75 years old, diagnosed with type 2 diabetes,
community dwelling, prescribed daily diabetes medication, and to speak and read English
and own a mobile phone. PWDs were excluded if they were currently using hospice or
dialysis services, undergoing treatment for cancer, pregnant, had congestive heart failure,
dementia, or schizophrenia, or if they disclosed recent abuse during a brief screener. Of
335 participants who were randomized in the larger RCT, 297 co-enrolled SPs, defined
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as someone with whom PWDs felt comfortable discussing diabetes and health goals. SPs
needed to be =18 years old, speak and read in English, and own a mobile phone (different
from the PWD participant’s phone) and were excluded if they were unable to receive and
respond to texts after training by research assistants. There were no other exclusion criteria
for SPs.

Because we were interested in associations across dyads, these analyses exclude PWD who
participated in the trial without SPs (n=38). We therefore analyzed 297 PWD/SP dyads.

2.2 Procedures

Potentially eligible PWDs receiving primary care from a large academic medical center in
the Southeast were identified using data derived from the electronic medical record (EMR).
We identified PWDs having a most recent hemoglobin Alc (HbAlc) value>7.5% and then
prioritized recruitment of PWDs with HbA1c=8.5%, from a minoritized racial or ethnic
group, and/or having no insurance or public insurance only to ensure representation of
individuals who met any or multiple of these criteria in the study sample. Potentially eligible
PWDs were sent an opt-out letter about the study and contacted by phone by research
assistants to assess interest, confirm eligibility, and complete verbal informed consent for the
RCT. PWDs were asked to identify a SP to co-enroll in the study who was then contacted

by research assistants to assess eligibility and enroll. Consenting PWDs and SPs were sent a
survey via REDCap link via email or paper by mail, per participant preference. Additionally,
PWDs completed a mailed HbA1c kit at enrollment. All procedures were approved by the
Vanderbilt University Institutional Review Board.

2.3 Measures

PWDs and SPs self-reported demographic characteristics including age, years of education,
gender, race, ethnicity, and income. Additionally, PWDs reported insurance status, diabetes
duration, and insulin use. Finally, SPs reported their relationship type with the PWD (e.g.,
spouse, friend) and if they were cohabiting with the PWD at the time of enroliment.

2.3.1 Glycemic management.—HbA1c kits analyzed by CoreMedica Laboratories
(Lee’s Summit, MO), which have been validated against venipuncture [29], were used to
collect HbAlc. When kit results were not returned, recent HbAlc were extracted from the
EMR. Higher HbA1c indicates worse glycemic management.

2.3.2 Family/Friend Involvement in Adult Diabetes.—PWDs completed the 9-item
helpful and 7-item harmful scales of the Family/Friend Involvement in Adults’ Diabetes
(FIAD) reporting on received involvement from their family/friends [17]. PWDs reported
on involvement received or experienced from multiple sources — not exclusively that
received from their SP. All items follow the stem “How often do your friends or family
members...;” an example item from the helpful subscale is “ask how they can help you
with your diabetes,” and an example item from the harmful subscale is “argue with

you about your food choices or your health.” PWDs reported on a 5-point scale from
1="never in the past month” to 5="twice or more each week.” Items are averaged within
each subscale. Good internal consistency reliability and high test-retest reliability of the
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FIAD has been established in prior samples [17, 24]. In the current sample of PWDs,
internal consistency reliability was good for helpful involvement (a=0.88) and acceptable
for harmful involvement (a.=0.60) [30].

SPs completed the 9-item helpful and 7-item harmful scales of the FIAD family/friend
version (herein FIAD-SP). Validation [30] of the FIAD measure among PWDs did not
include examination of the psychometric properties of the FIAD-SP, therefore we conducted
an exploratory factor analysis with a varimax rotation with Kaiser normalization, consistent
with the PWD FIAD validation. The FIAD-SP had a two-factor solution; Eigenvalues

3.9 and 1.7, explaining cumulative 94% variance. All helpful items loaded onto the first
factor with loadings >.4; four of the seven harmful items loaded onto the second factor

with loadings >.4 but three (item #5, 6, and 15) had lower loadings. We examined item
frequencies and construct validity with and without these items and determined they

should be retained because (a) the harmful scale is a composite of numerous behaviors
(undermining, criticism, arguing, miscarried help) and these items assess undermining
whereas the other items assess criticism, arguing and miscarried help, (b) low factor loadings
were likely a function of items #6 and 15 being rarely endorsed, and (c) the correlations
between measures designed to assess helpful/supportive involvement (FIAD-SP helpful and
the DAWN Family Support Scale—Family Member version [31]) were lower with the full
7-item version than with the reduced 4-item version, suggesting removal of these items
negatively impacted construct (divergent) validity of the FIAD-SP harmful scale. Thus, we
examined the 7-item harmful scale (a=0.52) of the FIAD-SP alongside the 9-item helpful
scale (a=0.87), consistent with the PWD version of the FIAD.

2.3.3 Diabetes distress.—PWDs completed the 5-item Problem Areas in Diabetes
(PAID) reporting on distress specific to diabetes [14]. SPs completed the 5-item PAID-
DAWN2 Family Member (PAID-DFM [26]) reporting on their own distress specific to the
PWD’s diabetes. Items were scored on a 5-point scale from 0="not a problem” to 4="serious
problem.” An example item is “feeling scared when you think about [the fact that PWD is]
living with diabetes.” Summed scores were multiplied by 5 to create a 100-point total scale.
Scores 240 indicate clinically meaningful diabetes distress. Both versions of the PAID had
good reliability in the current sample (apa;p=0.91, apaip-oFm=0.81).

2.4 Analysis Plan

We used non-parametric tests of association (Spearman’s p) and linear regression with
robust standard errors (HC3) to test for associations. In adjusted models, a priori covariates
include age, gender, and race/ethnicity of outcome reporters. Adjusted models predicting
PWD distress also included a priori covariates PWD income, years of education, diabetes
duration, and insulin use. Finally, we conducted an adjusted subgroup analyses for
cohabitating and non-cohabitation dyads examining betas rather than relying on statistical
significance due to the smaller sample of non-cohabitating dyads.

Variables of interest were missing <5% and were not imputed. Covariates were missing for
individual variables between 0.0% and 5.1%; however, 5.7% of PWDs and 10.1% of SPs
would be dropped from adjusted models due to missing covariates. Therefore, we mean
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imputed missing continuous covariates and conservatively classified missing categorical
covariates. We ran models once using casewise deletion and once with mean imputations
and results were consistent; therefore, we report results using mean imputation. Full results
are available from the authors.

3. Results

3.1 Sample Description

Among the 297 PWDs who enrolled SPs, 51.5% were male and the average age was

56.8 years (SD=11.1); 36.7% reported a minoritized racial or ethnic background, 33.8%
reported an annual household income <$50,000, and 19.9% had public insurance only or
were uninsured. With regards to diabetes characteristics, PWDs reported an average diabetes
duration of 11.5 (SD=8.1) years, 37.0% used insulin, and average baseline HbAlc was
8.7% (SD=1.7%). Among the 297 SPs, 27.9% were male and the average age was 52.0
years (SD=14.4); 31.6% reported a minoritized racial or ethnic background and 27.3%
reported an annual household income <$50,000 (see Table 1). Most SPs reported the PWD
was their spouse or partner (58.6%), followed by 31.0% other family members and 8.1%
friends; 71.4% reported living with the PWD. Almost all spouse/partner dyads were also
cohabitating (97.7%).

PWDs’ report of experienced involvement from multiple sources and SPs’ self-report of
their involvement were largely consistent. According to PWDs and SPs, the most frequently
endorsed helpful behaviors were gently talking about taking care of their diabetes, praise for
eating healthy foods or following exercise routine, and asking to help with diabetes. Helpful
behaviors were endorsed more frequently than harmful behaviors. The most frequently
endorse harmful behaviors for PWDs and SPs were bringing foods around they shouldn’t be
eating and arguing about food choices or health. See Table 2 for full results.

3.2 Associations between PWD and SP Diabetes Distress

Nearly half of PWDs (48.8%) and 38.4% of SPs reported clinically significant diabetes
distress with 59.3% concordance among dyads. The correlation between PWD and SP
diabetes distress was significant, though modest (p=0.25, p<0.01). Correlations between
PWD and SP diabetes distress were not statistically different between cohabitating and
non-cohabitating dyads (p=0.28 [95%Cl: 0.14, 0.40] vs. p=0.21 [95%CIl: —0.02, 0.41];
£~=0.57) nor for partnered and unpartnered dyads (p=0.29 [95%CIl: 0.14, 0.42] vs. p=0.21
[95%CI: 0.02, 0.38]; p=0.51).

3.3 Associations Between Family/Friend Involvement and Diabetes Distress

Results for cross-sectional associations between involvement and diabetes distress are
displayed in Table 3. Lower diabetes distress for PWDs was associated with being younger
and male in Aims 2a and 2c. We did not detect any significant relationships between

tested covariates and SP diabetes distress in Aim 2b. PWDs’ experience of more harmful
involvement from multiple family/friends was associated with higher diabetes distress
(Badjusted=0-23, 95%Cl: 0.10, 0.35). Similarly, SPs’ self-reporting more of their own
harmful involvement in the PWDs’ diabetes had higher distress about the PWDs’ diabetes
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(Badjustea=0-35, 95%Cl: 0.22, 0.47). Finally, SPs self-reporting more harmful involvement
had a linked PWD reporting higher diabetes distress (Bagjusted=0.25, 95%ClI: 0.10, 0.40).

3.4 Associations by Cohabitation

We examined the associations between involvement and diabetes distress separately

for cohabitating and non-cohabitating dyads (because nearly all partnered dyads were
cohabitating, we did not separately examine partnered vs. non-partnered dyads). The
association between PWDs’ experience of harmful involvement from multiple family/friends
and diabetes distress was stronger among PWD who did not cohabitate with their enrolled
SP (cohabiting Bagjusted=0-56, 95%ClI: 0.30, 0.82 vs. non-cohabitating Bagjusted=0.11,
95%Cl: —0.03, 0.24). The association between SPs’ self-report of their own harmful
involvement and their own distress about the PWDs’ diabetes was consistent across
cohabitating and non-cohabitating dyads (cohabiting Bagjusted=0.36 95%Cl: 0.23, 0.49;
non-cohabiting Bagjusted=0.37 95%Cl: —0.06, 0.79). Finally, the across-dyad association
between self-reported harmful involvement by the SP and PWD distress was stronger among
cohabiting dyads (cohabitating Bagjusted=0.27, 95%CI: 0.09, 0.45 vs. non-cohabitating
Badjusted=0.19, 95%Cl: —0.15, 0.52).

4. Discussion and Conclusion

4.1 Discussion

Harmful involvement of family/friends in PWDs’ management of type 2 diabetes matters

for distress in multiple ways. First, for PWDs, the aggregate received harmful involvement
from multiple family/friends was associated with higher distress, replicating prior findings
that harmful involvement and diabetes distress are associated [24] with a different measure
of diabetes distress. This may be especially true for PWDs whose SP does not cohabitate.
Given that higher levels of diabetes distress are associated with worse self-care and glycemic
management [8, 9, 23], harmful family/friend involvement is likely a modifiable factor that
could help to improve glycemic management as well as diabetes distress.

Second, self-reported harmful involvement performed by SPs was associated with their own
distress about the PWDs’ diabetes, regardless of cohabitation. It could be that distressed

SPs engage in more nagging and arguing because diabetes distress could inspire harmful
involvement in those without training in how to be helpful or use autonomy supportive
communication. Alternately, harmful involvement may lead to diabetes distress for SPs
because their attempts to be involved are poorly received or ineffective. For example, the
DAWN?2 study found more arguments about helping the PWD were associated with greater
family member diabetes distress [27]. Finally, the association may be spurious: in reaction to
PWDs who are perceived as avoiding their diabetes self-management, SPs could experience
both distress and engage harmfully.

Third, across the dyad, self-reported harmful involvement performed by SPs was also
associated with higher diabetes distress for PWDs. These associations may be stronger for
cohabitating than non-cohabitating dyads. Dyadic interventions may need to target social
contexts in addition to PWDs: SP involvement and SP distress in addition to PWD distress.

Patient Educ Couns. Author manuscript; available in PMC 2024 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Roddy et al.

Page 8

Furthermore, associations between harmful involvement and diabetes distress may be
different depending on cohabitation, which has implications for who are considered for
family interventions for adults with chronic conditions. SP self-report of their own harmful
involvement appears to have a stronger relationship with PWD distress when the dyad

is cohabitating. In contrast, PWDs’ report of received or experience harmful involvement
from all family/friends may have a stronger relationship with their own distress when the
PWD selected a non-cohabitating SP. Of note, we are not able to differentiate harmful
involvement from the designated SP versus family in general in PWDs’ reports. Therefore,
PWDs with a non-cohabitating SP may live with family/friends who are harmfully involved
and chosen someone outside the home to participate in the study, reflecting a decision to
forgo proximity for someone they perceived as more supportive, or if they live alone, the
harmful involvement could come from external sources. More work is needed to understand
how these associations differ in varying social situations. In the United States, up to 7
million American report receiving care from someone outside the home [32], and most older
adults (78%) have weekly contact with adult children living outside their home [32]. Given
the prevalence of out-of-home support, findings here are timely to support an inclusive
conceptualization of family when designing interventions to support PWD. Finally, these
findings highlight the impacts of diabetes distress on social systems.

4.1.1 Limitations.—We were unable to draw conclusions about causality due to the
cross-sectional nature of this work; however, there are likely reciprocal relationships
between family/friend involvement and distress. Second, SPs may be unaware of their
own harmful behaviors or struggle to endorse certain items due to social desirability bias.
Finally, because PWDs reported on involvement received from multiple sources of friends
and family, versus only their identified SP, we were unable to assess associations between
involvement for PWDs and SP diabetes distress. Prior work did not find associations
between PWD-reported frequency of involvement and SP diabetes distress [23]; therefore,
future work could conduct a full actor-partner interdependence model to investigate the
relationships.

4.2 Conclusions

This work adds to the body of research understanding how the social context in which
PWDs are managing diabetes is associated with their psychological well-being. Modest
but significant associations between PWD and SP diabetes distress suggest there may be
highly distressed dyads in particular need of intervention. Additionally, understanding how
the involvement and distress of close friends and family members is associated with PWDs
experiences is key for future dyadic intervention development.

4.3 Practice Implications

Enquiring about the received support and social context in which PWDs are performing
daily self-care behaviors could uncover important considerations for diabetes management.
First, as a field, we should adopt an inclusive definition of social support to include family
and friends, locally and long distance, with whom PWDs discuss their diabetes and health
goals. Second, providers should explicitly inquire about helpful and harmful behaviors that
are occurring — or the absence of desired helpful behaviors. By understanding the full
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picture of self-management support, we can better help PWDs problem solve and offer more
personalized resources.
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Highlights

. For people with diabetes, harmful involvement was associated with higher
distress

. Family may engage harmfully when they are distressed about the patients’
diabetes

. Family engaging harmfully may lead to their own distress

. This is the first study, known to us, to demonstrate associations across the
dyad

. Harmful has greater impact than lack of helpful involvement for diabetes
distress
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Sample Characteristics

PWDs SPs
(N=297) (N=297)
M/N  SD/% M/N  SD/%
Demographic Characteristics
Age (years) 56.8 111 520 14.4
Education (years) 15.3 29 149 25
Male 153 51.5% 83 27.9%
Race/Ethnicity
Non-Hispanic white 185 623% 183 61.6%
Non-Hispanic black 68 22.9% 64 21.5%
Hispanic 22 7.4% 14 47%
NH-Other 19 6.4% 16 5.4%
Missing 3 1.0% 20 6.7%
Annual household income (USD)
<$10K 5 1.7% 7 2.4%
$10-24.9K 29 9.8% 13 4.4%
$25-34.9K 18 6.1% 24 8.1%
$35-49.9K 48 16.2% 37 12.5%
$50-74.9K 55 18.5% 52 17.5%
$75-99.9K 34  11.4% 45  15.2%
>$100K 97  32.7% 92  31.0%
Missing/unknown 11 37% 27 9.1%
Insurance
Uninsured 4 1.4%
Private 229 77.1%
Public only 55 18.5%
Missing 8 2.7%
Diabetes Duration (years) 11.5 8.1
Insulin 110 37.0%
HbALc (%) 8.7 17

Relationship Characteristics, Predictors, & Outcomes

Relationship Type
Spouse/Partner
Other Family
Friend
Missing

Cohabitation

Helpful Involvement

Harmful Involvement

Diabetes Distress

2.3
17
38.9

174

92

24

7

212

1.0 2.6
0.6 15
257 327

58.6%
31.0%
8.1%
2.4%
71.4%
0.9
0.5
21.8

Note: PWDs = persons with diabetes; SPs = support persons; HbAlc = hemoglobin Alc.
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Table 2:
Endorsement of FIAD items for PWDs and SPs
Persons with Diabetes Support Persons
Item Text (written for PWD) N Mean SD % N Mean SD %
Helpful Subscale
Exercise with you or ask you to exercise with them? 294 204 15 41% 286 21 14  46%
Gently talk with you about taking care of your diabetes? 294 2.6 13 72% 283 3.0 13 82%
rHe(;Lp:tzgu decide if changes should be made based on your blood sugar testing 291 29 14 51% 285 26 14 67%
Ask how they can help you with your diabetes? 294 25 14 64% 285 2.7 14 71%
Suggest things that might help you take your diabetes medicine when you are
supposed to? 294 2.2 15 46% 282 25 15 58%
Praise you for eating healthy foods or following your exercise routine? 294 2.6 14 68% 286 3.0 14 79%
Help you choose healthy foods, for example by reading food labels or helping you
choose from a menu? 293 25 15 59% 285 2.7 15 66%
Prepare or plan healthy foods to help with your recommended diet? 294 2.7 16 64% 285 3.0 16 69%
Take on one of your responsibilities, so you can have time to exercise? 293 1.6 12 26% 284 1.9 14 33%
Harmful Subscale
Point out in front of others when you are eating unhealthy foods, like at a party or o o
get-together? 294 1.8 12 37% 285 13 08 19%
Bring foods around that you shouldnt be eating? 293 2.7 15 70% 286 24 1.3 61%
Tell you diabetes is your problem to deal with on your own? 293 11 04 4% 285 11 04 3%
Argue with you about your food choices or your health? 293 18 12 41% 282 1.8 1.3 36%
Criticize you for not testing your blood sugar? 293 1.6 11 28% 286 15 09 24%
Criticize you for not exercising? 294 17 12 31% 286 14 08 21%
Suggest you dont need to take your diabetes medicine? 293 11 05 3% 284 1.0 02 0%

Note: The percent represents the number who endorsed this item happening at least once in the last month out of the total sample (n=297).
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Table 3:

Unadjusted and Adjusted Associations between Involvement and Diabetes Distress

Page 14

Non- Cohabitating -

Unadjusted Adjusted Cohabitating - Adjusted
Beta p Beta p Beta p Beta p

PWD Diabetes Distress

Experienced Helpful Involvement by PWD  0.01 0.92 0.05 046 0.15 0.09 -0.18 0.16

Experienced Harmful Involvement by 019 0005 023 <001 011 0.12 056 <001
SP Diabetes Distress

Self-reported Helpful Involvement of SP 0.03 0.57 0.03 0.64 0.06 0.38 0.02 0.85

Self-reported Harmful Involvement of SP 0.33 <0.001 035 <001 0.36 <.001 0.37 0.09
PWD Diabetes Distress

Self-reported Helpful Involvement of SP 0.04 0.48 0.04 043 0.11 0.09 -0.08 0.66

Self-reported Harmful Involvement of SP 020 0.008 025 0.002 0.27 0.003 0.19 0.27

Note: Adjusted models predicting PWD distress also include PWD education, diabetes duration, and insulin use (no insulin=0). Bolded terms

indicate significant predictors. Cohabitating subgroup N = 212; non-cohabitating subgroup N = 78.
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