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Abstract

Weight discrimination has adverse effects on health that include increasing the risk factors for developing type 2 diabetes.
Preliminary evidence suggests a positive association between weight discrimination and diagnosed diabetes; however, it
is unknown whether psychosocial resources may buffer this association. In logistic regressions stratified by gender, we
examined links between weight discrimination and diabetes among a nationally representative sample of U.S. adults (the
National Social Life, Health, and Aging Project; N=2,794 adults age 50 and older in 2015-16). We also tested the extent
to which trait-resilience and social support from a spouse/partner, family, and friends buffered any observed association.
We adjusted for known predictors of diabetes (age, race/ethnicity, Body Mass Index) and conducted sensitivity analyses
restricted to men and women with obesity. Net of covariates, in the overall sample, weight discrimination was associated
with significantly greater odds of having ever had diabetes among women (OR=2.00, 95% CI [1.15, 3.47]), but not men.
Among women with obesity, weight discrimination was only significantly associated with greater odds of diabetes for
those with low resilience (OR=1.84, 95% CI[1.01, 3.35]). Among men overall, weight discrimination was associated with
lower odds of diabetes for those with high family support (OR=0.03, 95% CI [0.003, 0.25]) as well as those with high
friend support (OR=0.34, 95% CI [0.13, 0.91]); similar effects were observed in men with obesity. These novel findings
evince a role for psychosocial resources in buffering associations between weight discrimination and diabetes.
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Introduction

The experience of weight discrimination can initiate a cas-
cade of effects that have adverse implications for well-being,
physiology, behavior, and physical health (Tomiyama,
2014). Weight discrimination is a stressor, and social-eval-
uative stressors reliably elicit physiological responses such
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as cortisol release (Dickerson & Kemeny, 2004). Indeed,
weight stigma elicits a psychophysiological stress response
(e.g., increased stress-related emotions and blood pressure;
Major et al., 2012) and ironically may also spur increased
calorie consumption (Major et al., 2014). Furthermore, both
elevated cortisol (van der Valk et al., 2021) and increased
caloric intake (Katan & Ludwig, 2010) can predict weight
gain (Bjorntorp, 1990), which may exacerbate the expe-
rience of weight stigma, further perpetuating this cycle
(Tomiyama, 2014). Prior research (Hunger & Tomiyama,
2014; Sutin & Terracciano, 2013) has found prospective
associations between weight stigma or discrimination and
risk of obesity. Weight discrimination may ultimately lead
to a 60% increased risk of mortality after accounting for
Body Mass Index (BMI; Sutin et al., 2015).

Notably, many of the harmful effects of weight discrimi-
nation (i.e., stress, elevated blood pressure, cortisol dysreg-
ulation, dimensions of unhealthy diet, and weight gain) are
risk factors for type 2 diabetes (Bellou et al., 2018; Hackett
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& Steptoe, 2017; Mayo Clinic, 2021; Santos-Lozano et al.,
2016). Given this, we investigate: could weight discrimi-
nation also place individuals at greater odds of developing
type 2 diabetes?

A growing literature has demonstrated linkages between
weight discrimination and biomarkers relevant to diabetes
etiology. For instance, weight discrimination exacerbates
the effects of waist-to-hip ratio on HbAlc among nondia-
betic adults (Tsenkova et al., 2011). Another study (Sutin et
al., 2014) among adults with overweight and obesity (BMI
of ~25-40) found that weight discrimination was linked
with higher circulating C-reactive protein—an inflamma-
tory marker predictive of type 2 diabetes (Pradhan et al.,
2001).

Moving beyond biomarkers to disease outcomes, one
study among U.S. older adults found that weight discrimi-
nation was associated with greater disease burden (a sum-
mary measure of six physical health conditions, including
diabetes) both cross-sectionally and 4 years later (Sutin,
Stephan, Carretta et al., 2015). However, the contribution of
weight discrimination to diabetes in isolation was not exam-
ined in this investigation. Several studies have focused more
closely on outcomes of diagnosed diabetes. A recent study
revealed that pregnancy-related weight stigma may increase
odds of gestational diabetes—and that the association was
greater than between BMI and gestational diabetes (Nag-
pal et al., 2021). In addition, a study conducted in 2004-5
among U.S. adults age 18 and older with overweight or obe-
sity (Udo et al., 2016) found that after controlling for BMI,
weight discrimination showed a cross-sectional association
with diabetes among women, but not men.

In the present study, we build upon this prior research
by examining the association between weight discrimina-
tion and diabetes in a nationally representative sample of
U.S. older adults. Research focusing on this age group is
especially warranted, as type 2 diabetes most often devel-
ops in people age 45 and older (Mayo Clinic, 2021). Under-
standing the etiology of type 2 diabetes remains a critical
priority, as diabetes is the eighth leading cause of death in
the U.S. and affects about 37 million U.S. adults (Centers
for Disease Control and Prevention, 2023). This investiga-
tion also expands upon extant research (Udo et al., 2016) by
including in our analysis individuals with BMIs consistent
with underweight or normal weight (i.e., < 25), given that
they are not immune to experiencing weight discrimina-
tion (e.g., Dutton et al., 2014) and some may nevertheless
perceive themselves as overweight—a factor found to be
important in predicting responses to weight stigma (Major
et al., 2014). We also conduct sensitivity analyses restricted
to individuals with obesity to assess whether any relation-
ship between weight discrimination and diabetes is ampli-
fied in this sub-group.

The present research also makes a novel contribution to
the literature by examining the extent to which psychoso-
cial factors may play a protective role in buffering any asso-
ciation between weight discrimination and diabetes status.
Accumulating research has begun to explore moderation of
links between weight discrimination and mental health by
psychosocial resources (Emmer et al., 2020), but potential
moderation of physical health outcomes remains compara-
tively underexplored in the literature—or entirely absent in
the case of diabetes.

We hypothesized that social support may buffer the asso-
ciation between weight discrimination and diabetes. Spe-
cifically, emotional support entailing empathy, comfort, or
compassion (Emmer et al., 2020) may plausibly mitigate the
stress elicited by weight discrimination. Preliminary qualita-
tive evidence lends support for this notion; in a recent study
among U.S. adults with obesity, those interviewed identi-
fied support seeking as one of the most effective methods
for coping with weight discrimination (Gerend et al., 2021).

Another factor that could buffer associations between
weight discrimination and diabetes is resilience, defined
as the capacity to withstand, recover from, and even thrive
despite adversity (Hawkley et al., 2021). Individuals with
greater resilience may perceive less threat from stressors
because they feel better prepared to cope with them (Wat-
son et al., 2018). Here, we focus on trait-resilience, or
individual attributes that constitute a resilient personality.
Prior research has identified attributes such as self-efficacy,
optimism, problem solving skills, and mastery as character
strengths of resilient individuals that facilitate their adap-
tive response to adverse circumstances (Wagnild & Young,
1993). Among older adults, higher trait-like resilience is
related to better health across several domains, including
better self-rated physical health (Hawkley et al., 2021).

The present investigation uses nationally representative
data among U.S. older adults from the National Social Life,
Health and Aging Project (NSHAP) to test the following
pre-registered hypotheses:

Hypothesis 1 * Those who have (vs. have not) experienced
weight discrimination will show greater odds of ever having
diabetes, independent of any effect of BMI.

Hypothesis 2 « Those with: (a) greater (vs. lower) social
support from a spouse/partner, from family, and from
friends; and (b) greater (vs. lower) trait resilience will show
an attenuated association between self-reported weight
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discrimination and ever having diabetes, independent of any
effect of BMI.

Method
Study design

The National Social Life, Health, and Aging Project
(NSHAP) is a longitudinal study of older adults that con-
ducts regular interviews (“Rounds” of data collection) every
5 years. Data collection began in 2005-06 with in-home
interviews of a nationally representative sample of 3005
community-dwelling adults age 57-85. Surviving respon-
dents and their spouses/co-residing romantic partners were
also interviewed in 2010-11 and 2015-16. A second cohort
was added in 2015-16 (age 50—67), which also included
partners and age-eligible household members. Additional
methodological information has been reported elsewhere
(O’Muircheartaigh et al., 2014; O’Muircheartaigh et al.,
2009). Here, we use data for respondents who were age 50
and older at the time of their 2015-16 interview.

Measures

Demographics. Respondents self-reported their gender,
date of birth (used to compute age), and race/ethnicity at their
first NSHAP interview. In 2015-16, respondents reported
their current marital status, which we coded to indicate hav-
ing a partner (married or living with a partner) versus not
(separated, divorced, widowed, or never married).

Ever had diabetes. Any respondents who exhibited one
or more of the following three indicators of diabetes were
coded as “yes” for having ever had diabetes by 2015-16:
(1) In their first year of participation, respondents were
asked, “Have you ever had diabetes?” In all future inter-
views, respondents were asked, “Since your last interview
in [month/year], has a doctor told you that you have dia-
betes or high blood sugar?”; (2) Hbalc was measured via
blood samples in 2005-06 and 2010-11;' values of 6.5% or
higher were considered indicative of having diabetes; and;
(3) Respondents were asked if they were taking any anti-
diabetic agent medications in every Round of data collec-
tion; an affirmative response was considered indicative of
having diabetes.>

! Hbalc was also measured in 2015-16; however, assay results are not
yet available and are therefore not considered here.

2 Of the 1,210 respondents who reported taking anti-diabetic agent
medications, only ~5.8% (n=70) did not show at least one other indi-
cator of diabetes (i.e., a diagnosis and/or an Hbalc value of 6.5% or
higher). In hypothesis testing, the pattern of results remained the same
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Notably, respondents who reported a diabetes diagnosis
were not asked whether they were diagnosed with type 1 or
type 2 diabetes; however, they were asked the age at which
they first received the diagnosis. Using these responses, we
coded individuals who reported a first diabetes diagnosis
of under the age of 40 as “0” (not having diabetes), as our
interest in the present investigation is in the specific out-
come of type 2 diabetes. Type 1 diabetes often first appears
at two noticeable peaks in childhood and adolescence (Mayo
Clinic, 2022), whereas type 2 diabetes often develops in
people age 45 and older (Mayo Clinic, 2021). In our sample,
about 6% of those with a diabetes diagnosis received the
diagnosis before age 40; this proportion is consistent with
evidence that type 1 diabetes constitutes about 5—10% of all
cases of diabetes (Mobasseri et al., 2020).

Weight discrimination. In 2015-16, respondents were
asked two questions from the Everyday Discrimination
Scale (Williams et al., 1997). The questions asked how
often in their day-to-day lives they have been treated with
less courtesy than other people and how often people acted
as if they were better than them [the respondent] (rnever to
several times a week). Respondents were then asked, “When
these things happen in your day-to-day life, what do you
think is the main reason(s) for them? Please check all that
apply” with options that included “height or weight” (our
measure of weight discrimination), among other reasons for
discrimination.

Following the approach of a prior investigation (Puhl
et al., 2008) that also asked respondents about perceived
discrimination based on weight or height, we determined
the extent to which self-reported weight/height discrimina-
tion may have been primarily driven by weight or height.
This entailed comparing average body weight, height, and
BMI between participants reporting weight discrimina-
tion and the rest of the sample to test if weight was more
likely than height to be a source of discrimination. We also
examined whether rates of weight discrimination changed
in any meaningful way if people with extreme height were
excluded (bottom 1% or top 1% height).

On average, mean body weight was higher among those
who reported weight/height discrimination, compared to
those who did not (217.25 1b. vs. 166.51 Ib., p<0.001 for
women; 224.06 vs. 202.20 1b., p=0.001 for men). Similarly,
mean BMI was higher among those who reported weight/
height discrimination, compared to those who did not (38.33
vs. 28.87, p<0.001 for women; 32.93 vs. 29.57, p<0.001
for men). In contrast, mean height did not differ between
those who did and did not report weight/height discrimi-
nation (63.27 vs. 63.74 inches, p=0.16 for women; 68.78
vs. 69.44 inches, p=0.25 for men); thus, body height alone

regardless of whether the analyses coded these respondents as having
diabetes or not.
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is not sufficient to account for reported weight/height dis-
crimination. Furthermore, rates of weight/height discrimi-
nation were unchanged regardless of whether respondents
with extreme height (i.e., bottom 1% or top 1% height) were
excluded. Taken together, these analyses suggest that self-
reported weight/height discrimination is primarily related to
body weight and obesity, rather than height. Given this, we
hereafter refer to these reports as weight discrimination.

Body Mass Index (BMI). Respondent weight and height
were measured in-person at the home of the respondent by
the field interviewer. We utilized the 2015-16 measurement
of weight for all respondents. We utilized height data from
each respondent’s first interview (2005-6 for Cohort 1;
2015-16 for Cohort 2). For Cohort 1 respondents without
a 2005-6 height measurement, height measurements from
2010 to 11 were utilized if available.

We used the standard formula [(weight in pounds/
height in inches)? x 703)] to calculate BMI. Following prior
research (Cheng et al., 2016), respondents with biologi-
cally implausible height (<44 inches or > 90 inches; n=38),
weight (<55 1b. or > 1000 Ib., n=0), or BMI values (< 12 or
>70; n=4) were excluded; these criteria applied to a com-
bined total of 9 respondents.

Social support. Respondents were asked in 2015-16,
“How often can you open up to your partner if you need to
talk about your worries?” and “How often can you rely on
your partner for help if you have a problem?” (never, hardly
ever or rarely, some of the time, or often). Parallel items
asked about these dimensions of social support, but for
members of their family (excluding their spouse or roman-
tic partner) and their friends (excluding family members or
relatives from the prior items).

Resilience. Resilience was measured in 2015-16 by a
validated 4-item measure introduced in Round 3 of NSHAP
(Hawkley et al., 2021). Respondents were asked to rate
how frequently four different statements were true of them:
“I bounce back quickly after hard times,” “I take things
in stride,” “I am an energetic person,” and “I can do just
about anything I really set my mind to.” Response options
included: never, some of the time, usually, and always.
Responses were summed to compute total resilience scores
(range: 0—12), with higher scores representing greater resil-
ience. This resilience scale has demonstrated good reliabil-
ity, convergent validity, and predictive utility (Hawkley et
al., 2021).

Analytic plan
Given that men and women typically have different distribu-

tions of BMI (Yi et al., 2015) and preliminary evidence that
associations between weight discrimination and diabetes

differ by gender (Udo et al., 2016), we stratified all analyses
by gender.

To test our first hypothesis, we used logistic regression to
simultaneously model the odds of having ever had diabetes
on self-reported weight discrimination, BMI, and covariates
that include known risk factors for diabetes that are not sus-
pected to be on the causal pathway from weight discrimina-
tion to having diabetes (i.e., age, race/ethnicity).

Next, we expanded the logistic regression models above
by adding the main effects of the psychosocial factors (i.e.,
social support and resilience). Models examining main
effects and/or interactions with partner support were con-
ducted only among respondents with a spouse/partner. To
test for moderation by the psychosocial factors, we tested
each potential moderator in a separate model by examining
the interaction term for the moderator of interest (continu-
ous) with weight discrimination. Any significant interac-
tion terms were followed with an examination of simple
effects of weight discrimination at high and low levels of
the moderator.

To follow up on any significant interactions involving the
continuous social support measures, we created categorical
support variables for each support source by following prior
research (Hsieh & Hawkley, 2018).> Within each relation-
ship domain of support, those who said “often” for both
of the items (how often do you: a) open up to and b) rely
on [spouse/partner, family, friends]) were coded as having
high social support. Those who reported a lower frequency
(i.e., never, hardly ever or rarely, some of the time) for one
or both items were coded as having low social support. To
follow up on any significant interactions involving the con-
tinuous resilience measure, we created a categorical indica-
tor of high versus low resilience, defined via a median split
(mdn =8 for both men and women). Median split was used
because there are no pre-established “high” and “low” levels
of resilience for this measure to adopt from prior literature.

Finally, in sensitivity analyses, we repeated all primary
analyses noted above, restricting the sample to only those
with a BMI consistent with obesity (>30).

Statistical analyses were conducted using Stata/SE 16.1
(StataCorp LLC, College Station, TX). All analyses were
weighted by the reciprocal of the probability of selection
and adjusted for non-response based on age and urbanic-
ity, permitting the estimation of parameters for the U.S.

3 When following this categorization, there were two instances in

which the statistical program was unable to estimate the models test-
ing the simple effect of weight discrimination among respondents with
high friend support due to collinearity. In these instances, to gain some
insight into the association, we repeated these models by instead defin-
ing high friend support as opening up to and relying on friends “some
of the time” or “often”, and low support as doing so “hardly ever or
rarely” or “never,” which resulted in complete model estimation.
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Table 1 Demographic and Psychosocial Characteristics of the Analytic
Sample in 2015-16 (N=2,794), Stratified by Gender

Characteristic Women Men
(n=1,519)* (n=1,275)*
M Range M Range
(SD) (SD)
or % or %
Age 6293 50-95 63.24 50-97
(9.24) (9.15)
Race/ethnicity
White, non-Hispanic 76.7 75.9
Black, non-Hispanic 11.7 11.4
Other, non-Hispanic 4.7 43
Hispanic 6.9 8.4
Marital status
Married/living with a partner ~ 62.4 78.0
Not married/living with a 37.7 22.0
partner
Educational attainment
Less than high school 8.8 9.9
High school graduate or 22.0 20.9
equivalent
Some college 40.7 33.6
Bachelor’s degree or higher 28.5 35.6
Reported weight discrimination
Yes 11.3 7.9
No 88.7 92.1
History of diabetes
Yes 18.0 21.5
No 82.0 78.5
Body Mass Index (continuous) 29.94 13.81- 29.83 16.62—
(7.34) 69.57 (5.59) 51.45
Body Mass Index (category)
Obese (30.0 or above) 42.0 43.7
Overweight (25.0-29.9) 31.1 37.6
Normal (18.5-24.9) 25.7 18.3
Underweight (< 18.5) 1.2 4.6
Resilience 7.75 1-12 8.18 2-12
(2.08) (2.06)
Partner support (if partnered) 548 0-6 558 0-6
(0.96) (0.83)
Family support 491 0-6 446 0-6
(1.32) (1.50)
Friend support 441 0-6 375 0-6
(1.50) (1.55)

Note. M =mean; SD = standard deviation. Percents, means, and stan-
dard deviations are weighted to account for differential probabilities
of selection and non-response

# Sample sizes are smaller for descriptives presented for resilience
and social support measures (ranges of 930-1,495 for women and
1,014 — 1,263 for men, respectively)
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population of older community-dwelling adults. Signifi-
cance was set at p <0.05.

Data and study materials

The analytic code is available upon request. The datasets
analyzed are available at:
https://www.icpsr.umich.edu/web/NACDA/stud-
ies/20541 (Round 1);
https://www.icpsr.umich.edu/web/NACDA/stud-
ies/34921 (Round 2); and
https://www.icpsr.umich.edu/web/NACDA/stud-
ies/36873 (Round 3).
The study measures are available at:
https://www.icpsr.umich.edu/web/NACDA/stud-
ies/20541 (Round 1);
https://www.icpsr.umich.edu/web/NACDA/stud-
ies/34921 (Round 2); and
https://www.icpsr.umich.edu/web/NACDA/stud-
ies/36873 (Round 3).

Results
Descriptive results

Table 1 presents demographic and psychosocial character-
istics of the analytic sample (N=2,794), which includes
those who were age-eligible; had plausible data for weight,
height, and BMI; and who did not have missing data for any
of the key variables or covariates for Hypothesis 1. Majori-
ties of the sample were non-Hispanic White, married or liv-
ing with a partner, had at least some college education, and
had a BMI consistent with overweight or obesity. Approxi-
mately one-fifth of men and women had ever had diabetes.

Over and above the effects of age, race/ethnicity, mari-
tal status, and educational attainment, women were more
likely than men to report experiencing weight discrimina-
tion (OR=1.43, 95% CI[1.04, 1.98], p=0.029); when also
adding BMI as a covariate, the effect of gender remained
similar (OR=1.39, 95% CI [1.03, 1.88], p=0.032).

Table 2 presents logistic regressions of odds of report-
ing weight discrimination as a function of demographic
characteristics, stratified by gender. Among both men and
women, lower age and greater BMI were associated with
greater odds of reporting weight discrimination, whereas
marital/partner status and educational attainment showed
no statistically significant associations. Among women,
non-Hispanic White respondents were more likely to report
weight discrimination than non-Hispanic Black or Hispanic
respondents.
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Table 2 Odds of Reporting Weight Discrimination as a Function of
Demographic Characteristics Among US Adults Age 50 and Older,
Stratified by Gender

Independent Variable OR [C]]
Model 1 Model
— Women 2 —Men
(n=1519) (n=1275)
Body Mass Index (continuous, 2.81%%* 1.77%%*
standardized) [2.28,3.48] [1.28,2.46]
Age (continuous, in units of decades)  0.71** [0.55, 0.77F
0.91] [0.60, 1.00]
Race/ethnicity (ref: White,
non-Hispanic)
Black, non-Hispanic 0.17%%* 0.457
[0.08,0.40] [0.19, 1.04]
Other, non-Hispanic 0.46 [0.05, 1.06 [0.33,
4.18] 3.38]
Hispanic 0.16%* [0.55, 0.56 [0.15,
0.48] 2.05]
Marital status (ref: not married/living
with a partner)
Married or living with a partner 1.05 [0.65, 1.22 [0.60,
1.70] 2.47]
Educational attainment (ref: less than
high school)
High school graduate or equivalent  0.74 [0.30, 2.3710.80,
1.81] 7.06]
Some college 0.63 [0.28, 1.54 [0.51,
1.39] 4.72]
Bachelor’s degree or higher 0.67[0.27, 1.60 [0.50,
1.67] 5.09]

Note. T p<0.10, * p<0.05, ** p <0.01, *** p <0.001. OR = o0dds ratio;
Cl=confidence interval. The variable for age (in decades) was cal-
culated by dividing years of age by 10. Estimates are weighted to
account for differential probabilities of selection and non-response

Weight discrimination and ever had diabetes

Overall sample. In Table 3 (women) and 4 (men), Model 1
presents a logistic regression of odds of ever having diabe-
tes on weight discrimination, adjusting for covariates. Net
of BMI and other covariates, weight discrimination was
associated with significantly greater odds of having ever
had diabetes among women, but not men.

Sensitivity analyses. Analyses restricted to respondents
with obesity showed a similar pattern of results to that of
the overall sample. Weight discrimination was associated
with significantly greater odds of having ever had diabe-
tes among women with obesity (OR=2.04, 95% CI [1.14,
3.63], p=0.016), whereas the two were not significantly
related among men with obesity (p=0.992).

Main effects of social support and trait resilience
Overall sample. Model 2 in Table 3 (women) and 4 (men)

adds mains effects for each psychosocial factor among those
with a spouse/partner. Among partnered men, greater social

support from friends was associated with significantly
lower odds of having ever had diabetes. No other significant
main effects of psychosocial factors were observed among
women or men with a spouse/partner. Similarly, in ancil-
lary analyses, no significant main effects emerged among
unpartnered women (ps > 0.144) or men (ps>0.156).

Sensitivity analyses. No statistically significant main
effects of psychosocial factors were observed among women
with obesity (ps>0.229 and ps> 0.055 for those with and
without a spouse/partner, respectively) or men with obe-
sity (ps>0.354 and ps>0.058 for those with and without a
spouse/partner, respectively).

Moderation by social support and trait resilience

Overall sample. Models 3-5 in Table 3 (women) and 4
(men) each add a psychosocial factor’s main effect and its
interaction with weight discrimination.

None of the interaction terms in Table 3 were statisti-
cally significant, suggesting that among women overall, the
association between weight discrimination and odds of ever
having diabetes is not moderated by trait resilience, partner
support, family support, or friend support.

Among men (Table 4), the interaction terms for family
and friend support were statistically significant. Among
men with high family support, experiencing weight dis-
crimination was associated with lower odds of having ever
had diabetes (OR=0.03, 95% CI [0.003, 0.25], p=0.002),
whereas there was no significant association between the
two among men with low family support (OR=1.49, 95%
CI10.71, 3.12], p=0.290). Similarly, weight discrimination
was associated with lower odds of having ever had diabetes
among men with high friend support (OR=0.34, 95% CI
[0.13, 0.91], p=0.032), whereas there was no significant
association among men with low friend support (OR=1.39,
95% CI[0.52,3.71], p=0.505).

Sensitivity analyses. Analyses among women with obe-
sity revealed one significant interaction for resilience with
weight discrimination (OR=0.72, 95% CI [0.54, 0.97],
p=0.031), such that weight discrimination only showed
a statistically significant association with having ever had
diabetes for those with low resilience (OR=1.84, 95% CI
[1.01, 3.35], p=0.045; OR=1.64, 95% CI [0.61, 4.44],
p=0.323 for those with high resilience).

Analyses among men with obesity revealed statistically
significant interactions of family and friend support with
weight discrimination (OR=0.42, 95% CI [0.25, 0.72],
p=0.002; and OR=0.63, 95% CI [0.44, 0.89], p=0.010,
respectively). Weight discrimination was associated with
lower odds of diabetes among men with high family sup-
port (OR=0.04, 95% CI [0.004, 0.46], p=0.010), whereas
no significant association was found among those with low
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Table 3 Among Women in the US Age 50 and Older — Odds of Ever Having Diabetes as a Function of Weight Discrimination, Psychosocial Fac-
tors, and their Interactions, Adjusted for Covariates

Independent Variable OR (C])
Model 1 — Model 2* — Main  Model 3 Model 4* — Part- Model Model
Base Model  Effects —Resilience  ner Support 5 — Family 6 — Friend
Support Support
Weight discrimination (yes) 2.00% [1.15,  3.41*%**[1.52, 9.54** [1.77, 5.13[0.24, 2.06 [0.29, 1.45[0.47,
3.47] 7.65] 51.48] 108.37] 14.76] 4.46)
Body Mass Index 1.06%*** 1.04** [1.02, 1.06*** [1.04, 1.05*** [1.03, 1.06*** 1.06%***
[1.04,1.09] 1.07] 1.09] 1.08] [1.04,1.09] [1.04,1.09]
Resilience 0.96 [0.85,1.08]  1.01[0.94,
1.08]
Weight discrimination X Resilience 0.807 [0.62,
1.03]
Partner support 0.90[0.75, 1.09] 0.9510.79, 1.15]
Weight discrimination X Partner support 0.90[0.50, 1.61]
Family support 1.06 [0.88, 1.28] 1.07 [0.94,
1.21]
Weight discrimination X Family support 1.02 [0.69,
1.50]
Friend support 1.07 [0.88, 1.30] 0.96 [0.85,
1.08]
Weight discrimination X Friend support 1.08 [0.86,
1.36]
n 1519 857 1429 930 1470 1495

Note. t p<0.10, * p<0.05, ** p<0.01, *** p<0.001. OR=o0dds ratio; C/=confidence interval. All models are weighted to account for differ-
ential probabilities of selection and non-response. All models adjust for age and race/ethnicity, which show similar coefficients across models.
# This Model is only among women who reported having a spouse/partner

Table 4 Among Men in the US Age 50 and Older — Odds of Ever Having Diabetes as a Function of Weight Discrimination, Psychosocial Factors,
and their Interactions, Adjusted for Covariates

Independent Variable OR (C)
Model 1 — Model 2 —Main ~ Model 3 Model 4* — Part- Model 5 — Model
Base Model  Effects — Resilience ner Support Family Support 6 — Friend
Support
Weight discrimination (yes) 1.14 [0.62, 0.84[0.36,1.94]  0.27[0.04, 0.12[0.00,4.19] 5.47*[1.07, 3.631 [0.79,
2.10] 1.77] 28.10] 16.65]
Body Mass Index 1.09%*** 1.10*** [1.05, 1.10%** 1.09*** [1.05, 1.09*** [1.05, 1.09%***
[1.05,1.13] 1.15] [1.06,1.14] 1.14] 1.14] [1.05, 1.14]
Resilience 1.02[0.92,1.13]  0.99[0.91,
1.08]
Weight discrimination X Resilience 1.11 [0.89,
1.40]
Partner support 1.07 [0.85, 1.36] 1.04 [0.82, 1.32]
Weight discrimination X Partner support 1.49[0.78, 2.81]
Family support 1.04[0.91, 1.18] 0.99 [0.89,
1.11]
Weight discrimination X Family support 0.64* [0.43,
0.93]
Friend support 0.87* [0.76, 0.99] 0.96 [0.86,
1.07]
Weight discrimination X Friend support 0.62* [0.42,
0.91]
n 1275 945 1214 1014 1240 1263

Note. T p<0.10, * p<0.05, ** p<0.01, *** p<0.001. OR=0dds ratio; C/=confidence interval. All models are weighted to account for differ-
ential probabilities of selection and non-response. All models adjust for age and race/ethnicity, which show similar coefficients across models.
# This Model is only among men who reported having a spouse/partner
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family support (OR=1.75, 95% CI [0.64, 4.83], p=0.275).
Weight discrimination was not significantly associated
with odds of having ever had diabetes for those with high
(OR=0.35, 95% CI [0.11, 1.09], p=0.070), or low friend
support (OR=1.74, 95% C1[0.52, 5.84], p=0.369).

No other statistically significant interactions of psycho-
social factors with weight discrimination were observed
among women or men with obesity.

Discussion

In the present investigation in a nationally representative
sample of older adult men and women, we examined the
extent to which self-reported weight discrimination was
associated with greater odds of having ever had diabetes,
over and above any effects of BMI, age, and race/ethnic-
ity. Results indeed revealed that women who had (vs. had
not) experienced weight discrimination were twice as likely
to have ever had diabetes; a similar association was found
when this analysis was restricted to only women with obe-
sity [OR =2.00 vs. 2.04, respectively). Weight discrimina-
tion was not statistically significantly related to odds of ever
having diabetes among men. These results mirror those of
a cross-sectional study among U.S. adults age 18 and older
with overweight or obesity (Udo et al., 2016), wherein after
controlling for BMI, weight discrimination was signifi-
cantly associated with diabetes among women, but not men.

This pattern of results may be explained in part by evi-
dence that in American society, women can face greater
criticism for their weight and appearance than men (Roeh-
ling, 2012). However, the literature is mixed with regard
to whether men are more likely than women to experience
weight discrimination (Emmer et al., 2020). Gender differ-
ences in weight discrimination prevalence may vary with
age in the U.S., with women more likely than men to report
weight discrimination at ages 35—54 and no significant gen-
der difference at ages 55—74 (Puhl et al., 2008). Although
older adult men in the present study reported lower rates
of weight discrimination than women, this alone does not
necessarily imply that men are less impacted by experiences
with weight discrimination than women (Himmelstein et al.,
2019).

The second objective of the present research was to test
the extent to which any associations between weight dis-
crimination and having ever had diabetes might be atten-
uated among older adults with higher (vs. lower) trait
resilience and social support from a partner, family, and
friends. This hypothesis was not supported among women
overall; however, some evidence of moderation was found
among women with obesity, such that weight discrimination
was associated with greater odds of having ever had diabetes

for those with low trait resilience, whereas no significant
association was observed for those with high resilience.

These findings of moderation by resilience among
women with obesity show a similar pattern to other studies
of discrimination and health. For instance, one study found
a significant positive association between sexist discrimina-
tion and psychological distress among bisexual women with
low (but not high) resilience (Watson et al., 2018). Findings
from another study among transgender individuals revealed
that the relationship between anti-transgender discrimina-
tion and anxiety through alienation was conditional on low
and moderate levels of resilience (Scandurra et al., 2018).
This accumulating pattern of results suggests that low levels
of resilience may be a risk factor in the context of discrimi-
nation, spanning diverse domains of discrimination, sub-
populations, and health outcomes.

In the present study, links between weight discrimination
and diabetes also differed as a function of family and friend
social support among men. In both men overall and among
men with obesity, weight discrimination was associated
with lower odds of having ever had diabetes among those
with high family support; in contrast, weight discrimination
was not significantly associated with odds of having ever
had diabetes among those with low family support. Simi-
larly, among men overall, weight discrimination was asso-
ciated with lower odds of diabetes among those with high
friend support, whereas no significant association was found
among those with low friend support. That is, a high level
of family and/or friend support was protective, but a low
level was not a risk factor. No other statistically significant
moderation was found among for the psychosocial factors
of trait resilience and social support from a spouse/partner.

Although the cross-sectional nature of the data precludes
causal inferences of causality, one possibility is that high
levels of support from friends and/or family may protect
older adult men from adverse effects of weight discrimina-
tion that culminate in the form of greater odds of diabetes.

In addition and/or alternatively, men with diabetes and
high (vs. low) family/and or friend social support could be
less likely to experience weight discrimination for several
reasons. First, although respondents were not asked who
subjected them to weight discrimination, prior research
(Himmelstein et al., 2019) has found that among adult
men, the most common source is peers, followed by fam-
ily members. Thus, men with high (vs. low) social support
from friends and/or family may plausibly experience less
frequent weight discrimination from these top sources. Sec-
ond, men with diabetes and high (versus low) family/and
or friend social support could be less likely to experience
weight discrimination if their family/friends are aware they
have diabetes. Weight bias can be shaped by beliefs that
individuals are in control of and/or personally responsible
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for their own body weight, thereby eliciting blame and fos-
tering stigmatizing beliefs and stereotypes (Talumaa et al.,
2022). Indeed, beliefs that obesity is caused by behavior, a
lack of willpower, or personal responsibility predict stron-
ger weight bias, whereas beliefs in physiological causes
are associated with lower levels of weight bias (Puhl et
al., 2015). However, there is also evidence that U.S. adults
with type 2 diabetes report higher rates of weight stigma
than the general population (Himmelstein & Puhl, 2020).
Future research is needed to identify factors that increase or
decrease the odds that individuals with diabetes experience
weight discrimination (e.g., others’ awareness (or not) of the
diagnosis).

This research is among the first to our knowledge to
examine the association between weight discrimination and
odds of diabetes in a sample of older adults—including test-
ing for moderation by social support and resilience. This
investigation is strengthened by its utilization of a nation-
ally representative sample of U.S. older adults, permitting
the generalization of findings to this broader population that
is sometimes understudied relative to other age groups in
weight discrimination research. Furthermore, the present
analyses adjusted for BMI throughout, shedding light on the
independent association between weight discrimination and
diabetes over and above the well-established predictor of
BMI. Finally, this study is strengthened by its incorpora-
tion of objective, hemoglobin Alc data in the assessment
of diabetes status, building upon prior research that exclu-
sively relied upon self-reports of diabetes diagnoses (Sutin,
Stephan, Carretta et al., 2015; Udo et al., 2016).

The primary limitation of the present research is its reli-
ance upon cross-sectional data, which does not provide
causal evidence about any potential directionality of the
association between weight discrimination and diabetes or
information about the position of moderators in potential
causal pathways. As noted previously, given the data avail-
able, it remains possible that those with a history of diabe-
tes were more likely to experience weight discrimination.
Individuals with type 2 diabetes may be at increased risk
for weight gain (and thereby weight discrimination) through
mechanisms such as use of anti-diabetic medicines (Kalra et
al., 2018) or impaired exercise tolerance (Nesti et al., 2020).
However, our inclusion of BMI as a covariate statistically
adjusts for any potential effects of diabetes on weight dis-
crimination via a pathway of weight. Future investigations
should build upon these findings to test the extent to which
weight discrimination is associated with incident diabetes.
Further research might also examine how diabetes relates to
temporal factors such as the age at which weight discrimi-
nation was first experienced or the cumulative duration of
exposure to weight discrimination across the lifespan.

@ Springer

We also note that the present investigation analytically
treats emotional social support as a moderator, with the
assumption that this construct exhibits relative stability over
time. Indeed, research among older adults suggests that with
increasing age, levels of received emotional social support
appear to remain stable (Shaw et al., 2007). Consistent with
this finding, various scholars and theories have posited that
as individuals lose support from more peripheral social ties
over the life course, they compensate with gains in emo-
tional support from their remaining, more intimate social
ties (Shaw et al., 2007).

Additional limitations of this study include the nature
of the measures of weight discrimination and diagnosed
diabetes. The Everyday Discrimination Scale (Williams et
al., 1997) inquires about discrimination related to weight
or height; however, this instrument has been used in many
studies of weight discrimination to date. Furthermore, when
following the analytic approach of prior research (Puhl et
al., 2008), our ancillary results suggest that the reported dis-
crimination is more closely related to weight than height,
mitigating potential concern about confounding with height
discrimination. In addition, the present assessment of diag-
nosed diabetes did not ask respondents to specify whether
they had type 1 or type 2 diabetes. However, the other pre-
liminary studies of weight discrimination and diabetes also
did not specify the type of reported diabetes (Sutin, Stephan,
Carrettaetal.,2015; Udo et al., 2016), and the present inves-
tigation took an additional step to address this limitation by
conceptualizing diabetes diagnosed before age 40 as type 1
(out of scope), rather than type 2.

Finally, future research might also examine how other
types of discrimination (e.g., related to race or ethnicity)
might intersect and/or compound with weight discrimina-
tion in their associations with diabetes. A large national
study among U.S. adults found that those who reported
multiple major experiences of discrimination attributed to
race or ethnicity (vs. none) showed a 36% greater risk of
developing type 2 diabetes (Whitaker et al., 2017). Further
research on the physical health of those who report experi-
encing both weight and racial/ethnic discrimination could
yield new information for addressing the longstanding racial
and ethnic disparities in diabetes prevalence that persist in
the U.S. today (Cheng et al., 2019).

In conclusion, the present findings suggest a positive
association between weight discrimination and diabetes
among older adult women. This study also provides novel
evidence that trait resilience and social support moder-
ate links between weight discrimination and diabetes. We
encourage future longitudinal investigations to examine the
potential temporality and underlying mechanisms of these
relationships. Findings from ongoing research in this area
may inform the development of psychosocial interventions
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to prevent the development of diabetes among individuals
who experience weight discrimination.
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