Open access

BM) Open
Diabetes

Research
& Care

To cite: Rose MK,

Costabile KA, Boland SE,

et al. Diabetes causal
attributions among affected
and unaffected individuals.
BM.J Open Diab Res Care
2019;7:000708. doi:10.1136/
bmjdrc-2019-000708

Received 18 June 2019
Revised 23 July 2019
Accepted 13 August 2019

| '.) Check for updates

© Author(s) (or their
employer(s)) 2019. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published
by BMJ.

'Social and Behavioral
Research Branch, National
Human Genome Research
Institute, Bethesda, Maryland,
USA

2Department of Psychology,
lowa State University, Ames,
lowa, USA

Correspondence to
Dr Susan Persky;
perskys@mail.nih.gov

Original research

Diabetes causal attributions among
affected and unaffected individuals

Margaret K Rose," Kristi A Costabile,? Sarah E Boland," Rachel W Cohen,’

Susan Persky "’

ABSTRACT

Objective The present study aims to describe and
compare causal attributions for type 1 diabetes (T1D) and
type 2 diabetes (T2D) among affected and unaffected
individuals and to investigate the relationships among
attributions, attitudes, and beliefs.

Research design and methods Adults with no diabetes
(N=458), T1D (N=192), or T2D (N=207) completed an
online survey. Measures assessed diabetes conceptual
knowledge, causal attributions for T1D and T2D, perceived
control over diabetes onset, and favorability judgements of
individuals affected by each type.

Results Results indicate general agreement on causal
attributions for T1D and T2D among all respondent groups,
with some divergences by disease status. All respondents
attributed both T1D and T2D to genetics, and genetic
attributions were positively associated with favorability
judgements of individuals with T2D, but not those with
T1D.

Conclusions This report sets the stage for investigations
into how and why attributions for T1D and T2D differ

and the implications of these differences including
stigmatization of individuals with diabetes and diabetes-
related self-concept. Additionally, this work can inform
efforts towards clinical and public health education to
prevent and optimize treatment of T1D and T2D.

INTRODUCTION
Type 1 diabetes (T1D) and type 2 diabetes
(T2D) have different pathophysiology,

different treatment approaches, and different
complements of causal, or risk, factors. The
way in which individuals understand these
casual factors has considerable power to
shape attitudes and beliefs about the disease,
about disease management, and about indi-
viduals affected by it.' * Because of the poten-
tial power of causal attributions, and the
dearth of data in this domain, the current
report focuses on patterns of causal attribu-
tions among individuals with T1D, T2D, and
those who are unaffected.

Diabetes risk factors

TID and T2D are both multifactorial in
their causes; however, mechanisms between
risk factors and disease onset are not well
understood. Estimates of genetic influence
on the development of both TID and T2D

Significance of this study

What is already known about this subject?

» Causal attributions play an important role in the for-
mation of attitudes towards health conditions and
individuals with such conditions; however, this has
not been explicitly studied in diabetes.

What are the new findings?

» All individuals, regardless of diabetes status, follow
similar patterns in their causal attributions for dia-
betes, with important divergences including beliefs
about the role of germs/viruses versus genetics in
type 1 diabetes.

» This work establishes relationships between per-
ceived control over diabetes onset and favorability
of individuals with diabetes and the endorsement of
causal factors including: diet, physical activity, and
overweight.

» On the flip side, there was not consistent evidence
of expected relationships with genetic attributions
including low controllability beliefs and increased
favorability of affected individuals.

How might these results change the focus of

research or clinical practice?

» The current findings challenge assumptions made
in the diabetes literature. Future research must in-
corporate the notion that that causal attributions for
diabetes are inconsistent among groups of affected
and unaffected individuals and that causal attribu-
tions for diabetes that appear low-control (eg, ge-
netics and chance) are not reliably tied to low control
beliefs among individuals with diabetes.

vary widely. T1D is thought to arise through
a combination of genetic and environmental
risk factors.” * Overall, literature suggests
that T1D is highly heritable, although the
complex genetic nature of the disease does
not allow for an exact risk measurement.
The nature of the environmental insult is
unknown; however, one hypothesis involves
viral exposure.”’

Risk factors for T2D include genetic and
environmental components as well.® T2D is
highly heritable; however, the range of esti-
mates of heritability is large and varies as a
function of the sample and length of study.7 8
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Risk factors for T2D also include lifestyle factors such as
smoking, diet, and physical activity levels.” When actions
are taken to mitigate these risk factors, T2D can be
prevented in some, though not all, individuals.'’

Causal attributions

Weiner’s'' classic work on causal attributions suggests
that perceived causes of a condition can affect atti-
tudes, emotions, beliefs, and behaviors directed toward
those affected with that condition. This theory may
have important implications for diabetes due, in part,
to differences in perceptions of T1D and T2D. To the
extent that the cause of a condition is perceived to be
internal, unstable, and conitrollable, this should lead to
increased blame. The relationship between attributions
and blame has been studied in other illness domains
including mental illness and obesity."* '* Within obesity,
which is closely tied to T2D, beliefs pertaining to the
control over obesity (or the extent to which obesity is
perceived to have been affected by actions under the
individual’s control) were a reliable predictor of dislike
of people with overweight.'* The corollary is that to the
extent obesity is perceived to be out of the control of an
individual, the less individuals will tend to be disliked."”

Attitudes toward individuals affected by diabetes
There is increasing evidence indicating that individuals,
both with T1D and T2D, are negatively judged due to their
condition. Individuals with T2D report feeling blamed
by others due to the assumptions that T2D is behavioral
in nature.'® This may be due in part to the salience of
behavioral factors (ie, diet and physical activity) in T2D
management and prevention, which likely privileges
these causal factors in conceptions of diabetes etiology.
Individuals with T1D also report feeling negatively
judged, but often report that this occurs through
misplaced blame meant for individuals with T2D."” For
example, media coverage of diabetes is dominated by
T2D compared with T1D or is often not specified as to
which type of diabetes is discussed.'® These communica-
tions likely shape the beliefs that unaffected individuals
(those without a diabetes diagnosis of either type), and
likely some affected individuals, have about diabetes and
the role of personal responsibility in disease onset.

Causal ttributions and controllability beliefs

The literature on causal attributions in diabetes is limited.
Much of the pertinent work focuses on beliefs individuals
hold about T2D or fails to specify the diabetes type of
interest. Furthermore, responses of each diabetes status
group (unaffected, T1D, or T2D) tend to be studied in
isolation. Relevant studies have found that when partici-
pants are asked about T2D, they tend to make causal attri-
butions that include both genetic and behavioral factors,
rather than choosing one or the other.""*' However, in
one instance when unaffected participants were asked
to compare the causes of T1D and T2D, they were more

likely to attribute behavioral factors to T2D and genetic
factors to T1D.*

It is often assumed that behavioral risk factors, like diet
and physical activity levels, are perceived to be under
the control of the individual and thus associated with
high controllability beliefs about disease onset and that
genetic explanations are associated with low controlla-
bility beliefs. However, this assumption is rarely tested
and has never been assessed in the context of diabetes.
The relationship between perceived control over diabetes
onset and causal attributions must be established in this
domain to fully understand the role of attributions play
in informing attitudes, beliefs, and behavior toward indi-
viduals with diabetes.

The influence of disease status

There are no known comparisons of diabetes causal
attributions from the perspective of individuals with and
without diabetes. It is thus unknown whether or how the
lived experience of individuals with diabetes influences
their perception of what causes their own disease. Further-
more, it is also unknown whether living with one type
of diabetes influences attributions related to the other
type of diabetes. Negative health outcomes have been
shown to arise when individuals feel blamed or blame
themselves for causing their condition.”* As such, the
manner with which individuals with T1D and T2D under-
stand and attribute causes to their own diagnosis has
potential implications for identity, diabetes management,
and care-seeking. This is also relevant for unaffected indi-
viduals” willingness to engage in preventative measures
to reduce risk of T2D. Establishing comparative patterns
of causal understanding could inform decisions about
educational content in public health messages aimed
at various groups. Such data may also highlight areas of
educational need and gaps in causal understanding.

Diabetes knowledge

There is likely large variability in diabetes knowledge
among individuals with TID, with T2D, and unaf-
fected individuals. Clearly, individuals with diabetes
are expected to be more knowledgeable about their
condition than unaffected individuals. Often, a new
diagnosis of either type is accompanied with an educa-
tional session to convey practical information related to
daily management of diabetes. Literature reporting on
diabetes knowledge focuses on this practical knowledge,
and consequently there is not information on conceptual
knowledge (eg, pertaining to the causal factors, patho-
physiology, treatments and outcomes of diabetes) levels
among the different groups.

The current study

The aims of this study are: (1) to describe causal attri-
butions for T1D and T2D among individuals with and
without a diabetes diagnosis, (2) to assess the relation-
ship between attributions and perceived control over
diabetes onset, and (3) to analyze associations between
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causal attributions and favorability judgements of indi-
viduals affected by T1D and T2D. Favorability assesses
general, all-encompassing feelings of positivity or nega-
tivity toward individuals.”® These feelings are not tied to
beliefs specific to any one condition, allowing compar-
isons to be assessed across groups that do not share
many commonalities, like T1D and T2D. We also begin
our analysis by assessing diabetes knowledge, as this is a
necessary precondition for holding distinct and mean-
ingful attributions for the two disease types.

First, we hypothesized that respondents in all groups
would indicate higher genetic attributions for T1D than
T2D and higher behavioral (diet and physical activity)
attributions for T2D than for T1D. We also hypothe-
sized that genetic attributions for T2D would be highest
among those with the condition, whereas genetic attri-
butions for T1D would be high among all respondent
groups. Although we expected variability, we did not lay
out a priori hypotheses regarding other causal attribu-
tion levels. For both T1D and T2D, we hypothesized that
behavioral factors would be positively related to perceived
control over T1D and T2D onset, whereas non-behav-
ioral factors (eg, genetics) would be negatively related to
perceived control. Finally, we hypothesized that, for T2D,
genetic attributions would be positively related to favora-
bility judgements of T2D and that behavioral attributions
would be negatively related to favorability judgements of
this group, similarly to obesity. We did not make hypoth-
eses of this nature about T1D given the lack of literature
to draw from.

METHOD

Participants

Data for this report were drawn from the Diabetes, Iden-
tity, Attributions, and Health Study, which examines
individuals’ beliefs about the causes of diabetes and how
those beliefs relate to social identity, health behavior, and
overall health. Eligible participants for the study included
adults, 18 years of age or older, who fell into one of the
following three categories: unaffected (no diabetes diag-
nosis), diagnosed with T1D, or diagnosed with T2D.
Unaffected participants (n=458) were recruited through
Amazon Mechanical Turk (mTurk) and were compen-
sated $1.45. Participants who self-reported a T1D or T2D
diagnosis were recruited through both ResearchMatch
(a web-based clinical research recruitment registry) and
Facebook (through established groups for affected indi-
viduals). Participants with T1D (n=192) and T2D (n=207)
completed a longer survey than unaffected participants
and were compensated $10.00 for their time.

Procedure

Participants completed an online, anonymous survey
administered via SurveyMonkey. Unaffected respondents
and those with a diabetes diagnosis completed identical
measures assessing their attitudes and beliefs regarding
TID and T2D in a counterbalanced order. Participants

with diabetes then completed additional measures
specific to their experience with their diagnosed type.
For purposes of data quality, all participants were asked
to commit to not using outside sources when answering
survey questions and to confirm their diabetes status
(without penalty for initial misrepresentation) at the end.
Participants were excluded from analysis if they did not
fulfil data quality criteria. Participants were also excluded
if they did not have sufficient knowledge of diabetes (see
below).

Measures
The measures reported below were administered to all
three respondent groups.

Diabetes knowledge: to assess sufficient knowledge about
the difference between T1D and T2D, open-ended ques-
tions were presented wherein participants were asked to
explain, in their own words, what T1D and T2D are and
the difference between the two.

Causal attributions: attributions about eight causal
factors were assessed for TID and T2D: diet, physical
activity, overweight, environment, family environment,
genetics, germ/virus, and chance. Participants were
asked to respond to the following question on a 7-point
Likert scale (1=strongly disagree to 7=strongly agree): ‘Indi-
cate the extent to which you agree or disagree that each of the
Jfollowing factors cause or contribute to a persons’ risk for getting
[TID/T2D] sometime in his/her lifetime ****

Control: participants were asked to indicate if they
agreed that a person could control whether they devel-
oped TID and T2D, via two closed-ended questions for
each type of diabetes on a five-point scale (l=strongly
disagree to S=strongly agree; 0=0.800 for T1D control and
0=0.724 for T2D control).?’

Favorability judgements: participants were asked to indi-
cate their perceived favorability of individuals diagnosed
with T1D, and separately for T2D, via one closed-ended
question on a nine-point scale (1=not very favorable to
9=very favorable) 2

Analysis

Coding of diabetes knowledge: participants’ conceptual
diabetes knowledge responses were coded on eight
dimensions for which the two types of diabetes differ.
Two trained coders achieved coding agreement (kappa
levels ranging from 0.72 to 1.00). The dimensions were:
age of onset, casual factors, severity, prevalence, symptom
controllability, pathophysiology, treatment, and outcome.
Explanations of the dimensions are provided in online
supplementary table 1. Three understanding levels were
established based on the number of dimensions an indi-
vidual described completely and correctly. An individual
was classified as having a good understanding if they
mentioned two or more dimensions and made no incor-
rect statements. An ok understanding was defined as only
mentioning one dimension or more than one dimension
with minor incorrect statements. Understanding was clas-
sified as poor when the participant failed to mention a
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Table 1 Sample characteristics and descriptive statistics for respondents included in analyses
Unaffected T1D T2D

Variable (n=320) (n=182) (n=190) P value *
Age, years 34.2 (9.5) 40.4 (14.3) 54.0 (11.5) <0.001
BMI 27.1 (6.8) 26.6 (5.8) 33.5(7.8) <0.001
College graduate 160 (50.0%) 126 (69.2%) 102 (53.7%) <0.001
Non-Hispanic white 159 (49.7%) 138 (76.2%) 135 (71.1%) <0.001
Female 237 (74.5%) 160 (89.4%) 149 (79.7%) <0.001

M (SD) or frequency (%) reported.
*P value reflects group differences among respondent group status.
BMI, body mass index; T1D, type 1 diabetes; T2D, type 2 diabetes.

full dimension (ie, only remarked on one type) or made
major incorrect statements in their responses. Responses
that only mentioned ‘age of onset’ were classified as poor
because T1D was already referred to as ‘juvenile’ diabetes
in the questionnaire. Participants with a poor under-
standing of the difference between T1D and T2D were
excluded from further analysis. Examples of responses
and their classifications are provided in online supple-
mentary table 2.

Data analysis

Analyses of covariance (ANCOVAs) were conducted to
assess differences among respondent groups for each
causal factor regarding both T1D and T2D, as well as
differences for favorability judgements of individuals
with T1D and T2D. Pairwise comparisons assessed attri-
bution and favorability responses between individual
respondent groups. Regressions were conducted to
determine the association between causal attributions
and perceived control, and causal attributions and favor-
ability. The Benjamini-Hochberg Procedure was used to
control for the false discovery rate that may arise due
to these multiple comparisons.” Covariates included in
the ANCOVAs and regressions were age, gender, race
(non-Hispanic white or not), education (college grad-
uate or not), and body mass index as these differed
between respondent groups.

RESULTS

Descriptive statistics

Online supplementary table 3 displays the demographics
of respondents in all understanding groups. The majority
of participants in all three respondent categories had ok
or good understanding of the difference between T1D
and T2D. Few participants with either a T1D or T2D diag-
nosis had an understanding classified as poor.

One hundred and sixty-five individuals with poor under-
standing were excluded from further analysis. Ten addi-
tional participants were excluded due to clear plagiarism
in their response to the knowledge items. Six hundred
and ninety-two individuals with ok and good classifications
of understanding were combined and included in further
analysis. Demographic information for these individuals
is included in table 1.

Diabetes knowledge

The percentage of participants that mentioned each of
the eight dimensions is displayed in figure 1. Overall,
participants were most likely to mention onset, causal
factors, and treatment; however this pattern varied by
respondent diabetes status, F(14,1368)=23.17, p<0.001.

Causal attributions
The mean causal attributions for T1D are shown in
figure 1 and table 2. In general, all respondent groups

Frequency of Mention of Knowledge Dimension by Respondent Group
MUnaffected BTID Affected DOT2D Affected

100

80

0 II - -

Causal Factors Severity

i
s

Percent of Respondent Group
©
5

Figure 1
1 diabetes; T2D, type 2 diabetes.

Prevalance

o || III_I

Symptom Pathophysiology Treatment Outcomes

Controllability

Frequency of mention of the eight dimensions of understanding from those with sufficient understanding. T1D, type
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disagreed (ie, had means below the scale midpoint) that
the following factors could be implicated in the devel-
opment of the disease: overweight, diet, physical activity,
environment, and family environment. Unaffected
respondents, and those with T2D, had similar causal
attributions for T1D, which tended to differ from respon-
dents with T1D. Participants with T1D attributed a germ
or virus as a cause of T1D at significantly higher levels
than unaffected participants and those with T2D. Partici-
pants with T1D also made significantly lower attributions
to overweight, diet, physical activity, family environment,
and genetics for causing T1D than the other two respon-
dent groups.

Figure 2 and table 2 show causal attributions for T2D.
General alignment between the three groups was high
here as well. All groups agreed that the following six
out of the eight factors could cause or contribute to
T2D: overweight, diet, physical activity, environment,
family environment, and genetics. Unaffected individ-
uals demonstrated significantly lower endorsement of
genetic, environmental, and germ/virus factors and
attributed diet more highly as a cause of T2D than the
affected groups.

Table 2 compares means for causal attributions between
T1D and T2D, within each respondent group. Unaffected
individuals, and those with T2D, attributed genetics as a
cause of T1D more than they did for T2D. Respondents
with T1D equally attributed genetics as a cause of T1D
and T2D. All groups significantly differed in their attribu-
tions of all other factors to T1D versus T2D.

Control

Figure 3 shows perceived control over T1D and T2D
onset, as well as associations between causal attribu-
tions and perceived control over the onset of T1D and
T2D. Across all respondent groups, the mean perceived
control over T1D onset (M=1.38, SD=0.94) was signifi-
cantly lower than the mean perceived control over T2D
onset (M=3.98, SD=0.81); #(684) = —-48.26, p<0.001.
There was a significant effect of respondent diabetes
status on perceived control over T1D and T2D onset,
(2, 663)=6.09, p=0.018. For all respondent groups,
higher levels of perceived control were associated with
the following casual factors: diet, physical activity, and
overweight. Genetics, germ/virus, and chance were asso-
ciated with lower levels of perceived control in some
cases; however, relationships varied by respondent status
and diabetes type.

Favorability

Figure 4 shows favorability levels of individuals with T1D
and T2D as well as the associations between these levels
and casual attributions. Across all respondent groups, the
mean favorability level of individuals with T1D (M=6.90,
SD=1.91) was significantly higher than the mean favor-
ability of individuals with T2D (M=5.72, SD=2.03);
{(685) = 14.04, p<0.001. There was a significant effect of
respondent diabetes status on favorability judgements of
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Casual Attributions for T1D
W Unaffected ®TID Affected OT2D Affected

Mean Causal Attribution
=

Mean Causal Attribution
=

a
a
b
2 II I
1

Diet*

a
6 bop a a
5
3
2
1

Diet*

Physical Activity **

Physical Activity

I || |I ||

Overweight** Environment

Family Env* Genetics**

Causal Attributions for T2D
W Unaffected BTID Affected OT2D Affected

Overweight

a
b b
‘I | a

Environment*

Family Env Genetics**

a

Germ/Virus**

a

Germ/Virus**

Chance

a a
aI

Chance

Figure 2 Causal attributions for T1D and T2D. *P<.05, **p<.01 by factor. Bars that share a letter within each factor are not
significantly different from one another at p<.05. T1D, type 1 diabetes; T2D, type 2 diabetes.

individuals with T1D and T2D, F(2, 664)=9.79, p<0.001.
Moreover, across all respondent groups, the degree to
which an individual identified overweight or a behavioral
factor as a cause of diabetes (diet and physical activity)
was negatively associated with the favorability ratings of
both individuals with T1D and those with T2D. Uncon-
trollable factors (genetics, germ/virus, and chance) were

positively associated with favorability of individuals with
T2D, among all respondent groups.

DISCUSSION

The present report examined how diabetes knowledge,

causal attributions,

Perceived Control over T1D and T2D Onset and Associations with Causal Attributions
B Unaffected ®TID Affected OT2D Affected

control beliefs,

TID T2D

E

4

Q —

=1

o

2

8

aq_‘}‘ 3

=

b54

=

2
] J m
Unaffected T1D Affected | T2D Affected Unaffected T1D Affected | T2D Affected

Diet 345+ 253+ 219%* 294+ 310%* 261+
Physical 3445+ 2745+ 258+ 2115 2965 304+
Activity
Overweight 3595 231%* 2607 358 318%* 283
Environment 218%% J13%* 1887 011 .042 .017
Family 242%% 178 223%% 070 297+ 187+
Environment
Genetics =277%* .034 -.193%* -107%* -.012 -.042
Germ/Virus .050 -.034 067* -106%* -.070 -.057
Chance -102%* -.010 -.009 -124%* -110%* -.096%*

and favorability

Figure 3 Perceived control over diabetes onset means (graph, scale 1-5) and associations between causal factor and
perceived control (table, unstandardized B values). “P<.05. **p<.01 by row, within T1D or T2D. Bars that share a letter within
each diabetes type are not significantly different from one another at p<.05. T1D, type 1 diabetes; T2D, type 2 diabetes.
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Favorability of Individuals with T1D and T2D and Assocations with Causal Attributions
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Environment -0.023 -0.107#%* -0.216%*
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Figure 4 Favorability means (graph, scale 1-9) and associations between causal factor and favorability (table, unstandardized
B values). *P<.05. **p<.01 by row, within T1D or T2D. Bars that share a letter within each diabetes type are not significantly
different from one another at p<.05. T1D, type 1 diabetes; T2D, type 2 diabetes.

judgements varied as a function of respondent diabetes
status and how causal attributions related to control
beliefs and favorability judgements. Results indicated
general agreement as to causal attributions for T1D and
T2D among individuals with and without diabetes. As
expected, behavioral causal factors (diet and physical
activity), as well as overweight, were generally attributed
as causes for T2D, but not T1D. Consistent with the liter-
genetics was attributed as a cause for both
T1D and T2D. Although, when genetic attributions were
compared, attributions of unaffected respondents and
those with T2D were significantly higher for T1D than
for T2D, in line with hypotheses; individuals with T1D
made similar genetic attributions for both T1D and T2D.

Respondents’ diabetes status and attributions

Including participants with and without diabetes in
the current study allowed for between-group compari-
sons not previously possible. Group-based comparisons
suggest that the experience of living with TID or T2D
influences the causal attributions made for one’s own
disease. The most notable difference among individuals
with TID was in their endorsement of a germ or virus
as a cause of TID. Despite the lack of a specific germ
or virus being implicated as the proximal cause of T1D,
viral influence is widely hypothesized.” It is sensible that
affected individuals would be more familiar with the
science in this domain. Interestingly, respondents with
T1D had lower attributions to genetics for T1D than the
other groups. This is inconsistent with general research
on self-serving bias, in which an individual affected by
T1D might stress the uncontrollable factors associated
with their own disease type and likewise stress the control-
lable factors associated with T2D.*" Although this finding

was not predicted, relatively lower attribution of genetics
for T1D may occur because many individuals diagnosed
with TID may not observe T1D clustering in their fami-
lies.” Overall, these differences suggest that attributions
are informed by experiences unique to individuals with
T1D.

A difference in affected participants’ causal attributions
is also seen for T2D. Unaffected respondents attributed
genetics as a cause of T2D significantly less than affected
groups. It may be less apparent to individuals who do
not live with diabetes that a non-behavioral factor like
genetics can play a large role in risk for T2D.

It has not been explicitly studied whether living with
one type of diabetes influences attributions for another
type of diabetes. Results suggest a knowledge asymmetry
in that individuals with T1D have causal attributions for
T2D that are similar to those living with the condition
while the reverse is not true among individuals with T2D.
TI1D is most commonly diagnosed in childhood and so
participants with TID have likely had their diagnoses
longer than those with T2D. Additionally, T1D may be
a more central part of an affected individual’s life and
identity due to disease severity. This may result in a
better understanding of diabetes as a whole. Addition-
ally, knowledge about T2D may be useful for individuals
with TID when explaining the difference between the
types to correct misconceptions and possibly to mitigate
misplaced blame and stigma.

Controllability beliefs

While attributions for behavioral factors and overweight
were associated with higher perceived control over onset
for both T1D and T2D, as expected, attributions for
genetics, chance, and other factors typically considered
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low-control were associated with low perceived control
among only unaffected respondents. Among affected
respondents, these relationships did not follow a discern-
ible pattern. This suggests that perceptions of controlla-
bilitymay be more heavily based on behavioral attributions
for these individuals or that other facets of diabetes expe-
rience may inform these beliefs. This finding suggests
that future work should not rely on the assumption that
genetic attributions for diabetes can serve as a surrogate
for low control beliefs among individuals with diabetes.

Favorability judgements

Overall, respondents judged individuals with T1D more
favorably than individuals with T2D, consistent with
hypotheses. This was true even among individuals with
T2D, who rated individuals with T1D almost a full scale
point higher in favorability than those with T2D. This is
consistent with previous findings in the domain of obesity
demonstrating that individuals with obesity engage in
in-group stigmatization.*

Behavioral causal attributions, such as dietary behavior,
were negatively related to the favorability of individuals
with T2D and TI1D. We did not hypothesize such rela-
tionships with regards to T1D, but these results suggest
that the link between endorsement of high-fault factors
and negative evaluation is likely strong enough that these
relationships emerge even when base rates of the attribu-
tion are low.

Among respondents with T2D, there was no relation-
ship between genetic causal attributions for T2D and
favorability judgements of individuals with T2D, yet attri-
butions for the other non-behavioral factors (germ/virus
and chance) were associated with more favorability. This
was unexpected given positivity previously seen among
individuals with obesity in association with genetic causal
attributions for their weightgg; however, it is consistent
with the spotty relationships found between these causal
factors and controllability perceptions in the current
study. More research in this domain is indicated.

Dimensions of conceptual diabetes knowledge

Open-ended data provided in response to the diabetes
knowledge questions offer insight into how respondent
groups consider various dimensions when explaining
the differences between T1D and T2D. These responses
are likely the most salient features of diabetes for these
individuals, linked most closely to respondents’ general
impressions of the two diabetes types. Over 40% of
unaffected respondents and those with T1D mentioned
causal factors in their responses, while only 13% of
respondents with T2D mentioned this dimension. Indi-
viduals with T2D may be psychologically motivated not
to emphasize aspects of their diagnoses that imply fault
and personal responsibility.’* Additionally, respondents
with T1D and T2D both mentioned treatment elements,
pathophysiology, and disease outcomes more often than
unaffected individuals. Affected individuals would likely
be well educated on these dimensions due to their own

life experience. This work suggests that affected and
unaffected individuals develop distinct mental models of
the illness, its characteristics, and outcomes, likely due to
their lived experience.

Limitations

This study has several limitations. Representation of
various demographic features differed by diabetes status
and understanding. Differences in group demographics
were controlled for in all analyses but still may have
influenced data patterns. In part, this is due to demo-
graphic differences between ResearchMatch/Facebook
patient groups (recruitment sources for affected individ-
uals) and Amazon mTurk (recruitment source for unaf-
fected individuals). mTurk samples have been shown to
be very similar to representative US samples™; however,
the patient population was skewed as is common in clin-
ical research.®® In addition, there may be other, more
nuanced, measures than favorability that can assess
attitudes across T1D and T2D in future work. Finally,
associations reported here are cross-sectional and non-di-
rectional. As such, the way in which attributions inform
attitudes specific to T1D and T2D over time must be
investigated further.

CONCLUSIONS

Until now, the diffuse nature of the literature did not
allow for comparisons among different respondent
groups and between diabetes types as to causal attribu-
tions for diabetes. The current analysis is a step towards
understanding how attributions differ, elucidating the
reasons for those differences, and considering the influ-
ence these differences may have on self-identity, self-ef-
ficacy, and perceived treatment response efficacy. These
findings also hold implications for clinical and public
health diabetes education approaches. To provide a few
examples, causal attribution patterns for T1D and T2D
are remarkably similar among affected and unaffected
groups, making it unlikely that educational materials
would need to be differentially tailored to adapt to these
patterns. In addition, knowledge results highlight that
the high prevalence of T2D is rarely salient to individ-
uals, affected or unaffected and as such may be an area
for additional emphasis. Results also demonstrate that
incorporating information about genetic factors in T2D
in educational materials appears fairly unlikely to lead to
fatalistic responses (in that there is low/no relationship
between genetic attributions and controllability percep-
tions), and that this information may additionally be
associated with more favorable perceptions of individuals
with T2D. In addition to what has been uncovered by the
present research, further research in these areas will help
inform public health and clinical efforts to prevent and
treat T1D and T2D.
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