RACIAL DISCRIMINATION AND METABOLIC CONTROL IN WOMEN WITH TYPE

Purpose: We investigated whether self-reported
racial discrimination was associated with insulin
resistance (IR) and glycosylated hemoglobin
(A1c) in women with type 2 diabetes in the
United States, after controlling for covariates.

Methods: Seventy-seven Black and White
women with type 2 diabetes completed the
Experiences of Discrimination Scale, which
assesses  self-reported lifetime frequency of
racially motivated discrimination. Participants
provided fasting blood samples for assessment
of glucose and insulin for determination of IR
and Alc. Covariates included age, education,
waist circumference, diabetes distress, and
stressful life events.

Results: In unadjusted regression analysis
discrimination was significantly associated with
IR. There was a trend for a race by discrimi-
nation interaction, with a weaker effect for
Blacks than Whites. Follow up analysis showed
that discrimination was significantly associated
with IR in both Blacks and Whites, even after
adjustment, as was waist circumference. In
unadjusted regression analysis, discrimination
was significantly associated with Alc. There
was a significant race by discrimination inter-
action. Follow up analysis showed that dis-
crimination was not significantly associated
with Alc among Blacks, but was among
Whites, even after adjustment, as was diabetes
distress and insulin use.

Conclusions: Racial discrimination is associat-
ed with insulin resistance in Black and White
women with diabetes, and with A1c in White
women with diabetes. (Ethn Dis. 2013;23[4]:
421-427)
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INTRODUCTION

As the United States becomes ever
more diverse, health researchers are
increasingly interested in the effects of
racial discrimination on health. Self-
reported exposure to racial discrimina-
tion is linked to a variety of stress related
disorders." Exposure to racial discrimi-
nation can be stressful, and repeated
exposures may confer cumulative stress
effects. Although data are not entirely
consistent, laboratory” and cross-section-
al> studies have found an association
between stress and impaired glucose
regulation. Prospective studies of persons
with diabetes show that major stressful
life events® and daily hassles’ predict
worse glycemic control. Thus, exposure
to racial discrimination could be a novel
risk factor for insulin resistance and/or
hyperglycemia. To date, evidence linking
self-reported racial discrimination to
metabolic control is extremely limited.®
Our study investigated the relationship
between self-reported exposure to racial
discrimination and metabolic function in
type 2 diabetes.

The effects of racial discrimination
on metabolic control may be particu-
larly germane for women, who bear a
disproportionate diabetes burden. Fur-
thermore, at a comparable frequency of
racist events, women report greater
distress about those events than men.”
Because of the unique legacy of forced
migration, slavery, and legally enforced
segregation in the United States, early
research focused exclusively on Black
Americans. More recent literature, in-
cluding our own,*’ has documented
that the deleterious effects of unfair
treatment may cross racial lines.'""'
Therefore, the effects of racial discrim-
ination may be best studied in a sample
of minority participants and White
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comparators, for whom exposure to
racial discrimination would be expected
to vary widely. '"'?

Insulin resistance (IR) reflects the
body’s ability to use available insulin
and is strongly influenced by adiposity,
particularly central adiposity."? Glycosy-
lated hemoglobin (HbAlc, or Alc) is a
relatively long-term measure of glycemic
control, and reflects weeks to months of
medical management, particularly the use
of exogenous insulin. Thus, IR and Alc
reflect related but distinct aspects of
metabolic control. We examined asso-
ciations among self-reported lifetime
history of exposure to racial discrimi-
nation and IR and Alc in Black and
White women with type 2 diabetes. We
worked from a model in which expo-
sure to stressful racist events activates
biological changes such as elevated
stress hormones, and behavioral chang-
es such as appetitive behaviors, that can
impair metabolic regulation and in-
crease blood glucose over time. We
hypothesized that higher self-reported
racial discrimination would be associ-

ated with higher IR and higher Alc.

PARTICIPANTS
AND METHODS

Seventy-seven participants with type 2
diabetes were recruited by advertisements.

We hypothesized that higher
self-reported racial
discrimination would be
associated with higher insulin

resistance and higher Alc.
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Inclusion criteria were: being born and
raised in the US; having two parents of
African descent and identifying as Black
or African American, or two parents of
European descent and identifying as
White, Caucasian, or European Ameri-
can. Women were excluded if they self-
identified as Hispanic, or if they had:
known or suspected cardiovascular dis-
ease; acute medical or psychiatric prob-
lems, or; drug or alcohol use disorder.
Participants abstained from tobacco,
exercise, caffeine, diabetes medications,
food and beverages (except water) for
8 hours before a morning laboratory
session. After providing informed con-
sent, participants provided a fasting
blood sample, completed questionnaires,
and were compensated $50. Procedures
were approved by the University of
Connecticut Health Center Institutional
Review Board.

Measures

Independent Variable — Racial
Discrimination

Self-reported frequency of lifetime
racial discrimination was measured with
the 9-item Experiences of Discrimina-
tion Scale (EOD).' Items address the
frequency (0 = never to 5 = four or
more times) of ever having experienced
discrimination because of race, ethnici-
ty, or color in specified situations such
as at school and getting service in a store
or restaurant, with a total score based on
the sum of items (possible range 0-45).
Test/re-test reliability has been estab-
lished with Black, Latino, and White
respondents. Factor analysis shows a
single underlying construct.'

Dependent Variables

Alc was measured in the University
of Connecticut Health Center clinical
laboratory using high pressure liquid
chromatography with the Synchron®
system by Beckman Coulter ™, Inc.

Log transformed homeostatic model
assessment of IR (logHOMA-IR) was
calculated from fasting glucose and
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Table 1. Participant characteristics, % or M (SD)
Black White Total
n =39 n=38 P N=77
Age 52.54 (10.01) 59.21 (12.40) <.05 55.83 (11.67)
% education >12 yrs 64.10 73.70 .36 68.80
Waist, cm 114.08 (15.00) 103.05 (14.74) <.01 108.57 (15.77)
Diabetes duration, yrs 11.26 (9.17) 6.11 (5.98) <.01 8.71 (8.14)
% insulin using 38.50 23.70 .22 31.20
Alc NGSP 7.33 (1.55) 6.44 (1.36) <.05 6.89 (1.53)
HOMA-IR 8.39 (12.95) 4.33 (3.92) .07 6.22 (9.23)
EOD 13.63 (9.38) 1.58 (3.25) <.01 7.52 (9.21)
PAID 58.43 (25.19) 46.69 (21.10) <.05 52.57 (23.77)
SRRS 4.43 (3.65) 3.63 (3.37) .33 4.03 (3.51)

NGSP, National Glycohemoglobin Standardization Program; HOMA-IR, homeostatic model assessment of
insulin resistance; EOD, Experiences of Discrimination Scale; PAID, Problem Areas In Diabetes Scale; SRRS, Social

Rating Readjustment Scale.

insulin values' according to the stan-
dard formula: log (fasting glucose X
fasting insulin)/22.5. Fasting glucose
was analyzed at the University of
Connecticut Health Center clinical
laboratory using the LXI R system by
Beckman Coulter'™
was measured at the University of

Fasting insulin

Connecticut Health Center clinical
research center core laboratory with a
kit from Siemens Medical Solutions
Diagnostics.

Covariates

Self-reported demographic covari-
ates included race, age, and education
>12 years dummy coded as yes/no.

Clinical covariates included waist
circumference and non-racial stressors
and distress, waist circumference was
measured by the study nurse by taking
measurements at the midpoint between
the upper iliac crest and the lower costal
margin in the midaxillary line. Insulin
use was per self-report and dummy
coded as yes/no. Because insulin use is a
clinical result of, rather than cause of,
IR, we did not include it in analyses of
IR. However, because of its strong
effects on glycemic control, we did
include it in analyses of Alc. Diabetes
duration was highly correlated with age,
so was not included.

Because individuals who report dis-
crimination may also be individuals
who experience stressors and distress
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more generally, we accounted for non-
racial stressors and distress. We con-
trolled for stressful life events that are
not necessarily related to discrimination
with the Social Readjustment Rating
Scale by Holmes and Rahe.'® Stressful
life events in the past year that were
endorsed on the checklist, such as death
of a spouse or serious illness/injury,
were summed for a total score. We
controlled for diabetes distress with the
Problem Areas in Diabetes (PAID)
scale'” which assesses 20 common
diabetes problems such as not having
clear and concrete goals for your
diabetes care. For this study, alpha=.94
for Blacks and .95 for Whites.

Data Analysis

Multiple linear regressions were used
to estimate the relation of race, discrim-
ination, and their interaction, with IR
and Alc. Where evidence of a race by
discrimination interaction was detected,
follow up unadjusted and adjusted
analyses were conducted for Blacks and

Whites separately. Analyses were con-
ducted in SPSS v17.0.

RESULTS

Table 1 provides descriptive statis-
tics by race, and Table 2 provides
correlations. Participants were on aver-

age 56 years old, with diagnosed
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Table 2. Correlations among discrimination, insulin resistance, and A1c by race

% or M (SD) EOD score HOMA-IR Alc
EOD score
Black 13.63 (9.38) -
White 1.58 (3.25) -
Total 7.52 (9.21) -
HOMA-IR
Black 8.39 (12.95) 352 -
White 4.33 (3.92) 42° -
Total 6.22 (9.23) 39° -
Alc
Black 7.33 (1.55) 14 22 -
White 6.44 (1.36) 44P 51° -
Total 6.89 (1.53) 31° 37° -

EOD, experiences of discrimination scale; logHOMA-IR=log transformed homeostatic model assessment of

insulin resistance.
@ P<.05.
b p<.01.

diabetes for 8 years, in good glycemic
6.9), and with

approximately 1/3 using insulin. Com-

control (mean Alc =

pared to Whites, Blacks were younger,
had longer diabetes duration, higher
Alc, greater waist circumference, and
reported more discrimination.

Insulin Resistance

In unadjusted analysis for the total
sample, discrimination was significantly
associated with IR [§ = .40, #74) =
3.65, P<.001]. With main effects for
discrimination and race in the model,
there was a trend for a race by
discrimination interaction predicting
IR, P<.10, indicating a marginally
weaker relationship between discrimi-
nation and IR for Blacks than for
Whites. (Table table 3a)

Follow up analyses examined this
association in Blacks and Whites sepa-
rately. In unadjusted analysis among
Blacks, discrimination was significantly
associated with IR [ = .42, #35) =
2.64, P<.05]. With age, education,
waist circumference, diabetes distress,
and stressful life events added to the
model, discrimination remained a sig-
nificant independent predictor of IR
among Blacks, P<<.05. (Table 3b)

In unadjusted analysis among
Whites, discrimination was significantly

associated with IR [ = .42, #37) =
2.80, P<.01]. With age, education, waist
circumference, diabetes distress, and
stressful life events added to the model,
discrimination remained a significant

independent predictor of IR among

Whites, P<<.05. (Table 3c)

Hemoglobin Alc

In unadjusted analyses for the total
sample, discrimination was significantly
associated with Alc [§ = .31, #(72) =
2.98, P<.01]. With main effects for
discrimination and race in the model, a
race by discrimination interaction was
significantly associated with Alc,
P<.05, indicating a weaker relationship
between discrimination and Alc for
Blacks than for Whites. (Table 4a)

Follow up analyses examined this
association in Blacks and Whites sepa-
rately. In unadjusted analysis among
Blacks, discrimination was not associat-
ed with Alc, P=.26. Therefore, no
adjusted analyses were performed
among Blacks. (Table 4b)

In unadjusted analysis among
Whites, discrimination was significantly
associated with Alc [ = .44, #(37) =
2.90, P<.01]. With age, education,
waist circumference, diabetes distress,
stressful life events, and insulin use
added to the model, discrimination
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remained a significant independent
predictor of IR among Whites, P<.05.
(Table 4c)

DISCUSSION

The main findings of our study are
that higher self-reported lifetime expo-
sure to discrimination is associated with
higher insulin resistance among Black
and White women with diabetes and
higher Alc among White women with
diabetes. These findings add to the
sparse literature to date indicating that
discrimination is associated with meta-
bolic risk."®'? The effect sizes we
observed in multivariate models (partial
eta’ .13-.
commensurate with those observed for

22) were small, but are

other psychosocial influences on meta-
bolic control. For example, a meta-
analysis of the relationship between
depression and insulin resistance”
reported a pooled effect of .19, and a
meta-analysis of the relationship be-
tween depression and Alc?' reported a
standard effect of .17.

The first main finding of our study
is that higher self-reported racial dis-
crimination was associated with higher
insulin resistance (IR) in both Black and
White women. Biologically plausible
mechanisms between discrimination
and IR can be postulated. Exposure to

The main findings of our
study are that higher self-
reported lifetime exposure to
discrimination is associated
with higher insulin resistance
among Black and White
women with diabetes and
higher Alc among White

women with diabetes.
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Table 3a. Discrimination by race interaction predicts insulin resistance in

unadjusted analysis in the total sample

Omnibus Model

Full Model

Parameter Estimates

Predictors

Race
Discrimination

Race X Discrimination

.01
—.02
.02

SE

.06
.02
.01

F df P Partial eta?
5.89 3,69 .00 .20
Beta t P Partial eta?
—.03 17 .87 .00
—.36 —.68 .50 .01

.80 1.69 .09 .04

Table 3b. Discrimination predicts insulin

Black participants

resistance in adjusted analysis among

Omnibus Model

Full Model

Parameter Estimates

Predictor
Discrimination

Covariates
Age
Education
Waist circumference
Diabetes distress
Stressful life events

.02

.01
—.03
.01
—.00
—.01

SE

.01

.01
.04
.00
.00
.02

F df P Partial eta?
2.77 6,28 .03 .37
Beta t P Partial eta’

45 2.78 .01 .22

14 .80 43 .02
—.13 .77 A5 .02

.40 2.51 .02 .18
—-.16 —-.96 .35 .03
—.12 —.70 49 .02

Table 3c. Discrimination predicts insulin resistance in adjusted analysis among

White participants

Omnibus Model

Full Model

Parameter Estimates

Predictor
Discrimination

Covariates
Age
Education
Waist circumference
Diabetes distress
Stressful life events

.04

.00
—.02
.01
.00
—.00

SE

.02

.01
.04
.00
.00
.02

F df P Partial eta?
4.53 6.31 .00 47
Beta t p Partial eta?

.34 2.13 .04 13
—-.01 —-.07 .94 .00
—=.10 —.62 .54 .01

47 3.29 .00 .26

14 .94 .35 .03
—.02 —=.15 .88 .00
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a racist event may activate biological
and behavioral stress responses that
impair metabolic regulation. Repeated
or prolonged stress induces persistent
elevation of counterregulatory hor-
mones including cortisol, glucagon,
adrenalin, and growth hormones*
which increase glucose directly, and
some of which can direct fat deposits
viscerally.** Stress-related increases in
central adiposity can lead to or exacer-
bate IR. Consistent with this hypothe-
sis, in our sample both discrimination
and waist circumference were signifi-
cantly associated with IR. Thus, expo-
sure to a stressful racist event may be an
environmental insult that promotes the
release of stress hormones, thereby
increasing waist circumference and IR.
Our cross-sectional data do not permit a
temporally sound test of this potential
mediation. Future studies should longi-
tudinally investigate stress hormones
and adiposity as potential mechanisms
linking discrimination and IR.

Apart from biological mechanisms,
behavioral mechanisms may also play a
role. Racist exposures have been shown
to increase risk taking® and appetitive

2425 and to decrease self-

behaviors
control?® which could worsen IR
through medication nonadherence,
poor nutritional choices, sedentary be-
havior, and sleep disruption.”” Changes
in health behavior following exposure to
acute and chronic racial discrimination
should be investigated in future studies.

A second finding of our study is that
higher self-reported discrimination was
associated with higher Alc, but only
among White women.

The association between discrimina-
tion and Alc was attenuated, but
remained significant, when insulin use
was added to the model. Typically, over
the natural history of type 2 diabetes,
insulin is prescribed when lifestyle and
oral agents fail to control Alc. Thus,
although insulin lowers glucose, it may
also be a marker for disease progression
and worsened glycemic control. Diabetes
distress was also significantly associated
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Table 4a. Discrimination by race interaction predicts A1c in unadjusted analysis in

the total sample

Omnibus Model

Full Model
Parameter Estimates
B SE
Predictors
Race -.39 24
Discrimination —.14 .09
Race X Discrimination .08 .04

F df P Partial eta?
4.50 3,69 .01 a7
Beta t P Partial eta’
—.26 —.16 11 .02
—-.90 —-1.67 .09 .03
1.06 2.22 .03 .06

Table 4b. Discrimination does not predict Alc in unadjusted analysis among

Black participants®

Omnibus Model

Full Model
Parameter Estimates
B SE
Predictor
Discrimination .03 .03

F df P Partial eta’
2.81 1,34 .26 .04
Beta t P Partial eta?
.20 1.16 .26 .04

“ Because the unadjusted analysis was not significant, no adjusted analyses were performed.

Table 4c. Discrimination predicts Alc in adjusted analysis among White

participants

Omnibus Model

Full Model
Parameter Estimates
B SE
Predictor
Discrimination 1 .05
Covariates
Age —.00 .01
Education .01 1
Waist circumference —-.01 .01
Diabetes distress .02 .01
Stressful life events —.06 .05
Insulin use 2.07 37

F df P Partial eta?
10.72 7,30 000 71
Beta t P Partial eta’

.25 2.12 .04 13
—.02 —.13 .90 .00

.01 .10 .90 .00
—.13 —1.14 .26 .04

.34 2.89 .01 .22
—.14 —1.20 24 .05

.65 5.58 .00 .51
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with Alc in these White women. In
addition to those mechanisms described
above for IR, we speculate that experi-
encing discrimination and living with
diabetes both consume psychological
resources that, when depleted, impair
self-care and, consequently, Alc.

Our finding for the effects of
discrimination on Alc among Whites
but not Blacks is counter-intuitive, yet
has empirical precedent. For example,
in the Chicago Health and Aging
Project, 4154 older adults were followed
for 4.5 years.”® Participants reporting
more perceived discrimination had a
higher relative risk of death (hazard
ratio=1.05) and this association was
stronger among Whites than among
Blacks (Whites HR=1.12; Blacks
HR=1.03).

In studies of racial discrimination,
Whites nearly always report some
discrimination, albeit lower than Blacks.
Whites may belong to other groups that
experience discrimination, such as Arab,
Jewish, Polish and Hispanic individuals.
Whites may also report racial discrim-
ination as the demographics become
more diverse in their workplace, in their
community and in the larger society. In
this way, Whites may be, or may perceive
themselves to be, in the minority and/or
disadvantaged by their relative social
position. For example, living in areas
with a high percentage of Blacks is
associated with lower reports of discrim-
ination among African-Americans but
higher reports among Whites.”

Notwithstanding national changes
in demographics, studies that show a
stronger effect of discrimination on
health for Whites than for minorities
still raise questions about the character-
istics of Whites who report racial
discrimination. They may be individu-
als who are also vulnerable to other
psychosocial problems and distress more
generally. We controlled for some
psychosocial confounders in this regard,
and the effect of discrimination persisted.
The psychological attributes associated
with reports of discrimination among
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Whites (and indeed among Blacks)
remain a legitimate research question,
and until this is elucidated, firm conclu-
sions cannot be drawn about associations
between self-reported discrimination and
metabolic function.

Our findings that discrimination
affected IR in both Blacks and Whites,
but affected Alc only in Whites require
further investigation. These findings
could suggest that, compared to Whites,
Blacks may exhibit fewer behavioral
reactions to discrimination that directly
effect glucose, such as high carbohydrate
nutritional choices. They may also
reflect racial differences in the relation-
ships among insulin resistance, insulin
secretion, and Alc.*”

Limitations and
Future Directions

Our cross-sectional study that did
not date the occurrences of discrimina-
tory events does not address the complex
and potentially bidirectional relationship
between discrimination and diabetes
control, nor the temporal ordering of
psychological factors. For example, dis-
crimination may elicit stress responses
that impair metabolic control, or con-
versely, poor metabolic control may
worsen mood and thereby increase
negative attributions about interpersonal
stimuli. Our study employed a sample
from a single geographic location, with
relatively well-controlled diabetes, which
limits its generalizability. The sample was
small, approaching the maximum ac-
ceptable ratio of variables to observa-
tions. Because the sample was not
randomly recruited, they may not gen-
eralize to the larger population of Black
and White women with diabetes. More-
over, findings may not apply to men, or
to other racial and ethnic groups.

We were surprised by the lack of
association between racism and theoret-
ically related variables such as educa-
tion. We suspect that these effects may
not have emerged because our sample
was small, and participants were exclud-
ed if they had comorbidities that are
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more prevalent in samples with low
education, such as substance abuse.
Strengths of our study include careful
measurement of objective biological
outcomes in a vulnerable group of
diabetic women. Our study is the first
to demonstrate associations between
exposure to racial discrimination and
poor diabetes control. Future studies
should examine these associations longi-
tudinally in order to elucidate temporal
ordering. They should also employ
larger, population based samples and
include additional groups that experience
discrimination, most notably Latinos.

CONCLUSIONS

In conclusion, in a sample of women
with type 2 diabetes, self-reported racial
discrimination was associated with high-
er insulin resistance among Blacks and
Whites, and higher Alc among Whites.
Future longitudinal studies should
investigate behavioral and physiological
reactivity to racial stress in large samples

of high risk groups.
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