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Abstract

Background: Discrimination has been linked to negative health outcomes, but little research has investigated
different types of discrimination to determine if some have a greater impact on outcomes. We examined the
differential effect of discrimination based on race, level of education, gender, and language on glycemic control
in adults with type 2 diabetes.
Patients and Methods: Six hundred two patients with type 2 diabetes from two adult primary care clinics in the
southeastern United States completed validated questionnaires. Questions included perceived discrimination
because of race/ethnicity, level of education, sex/gender, or language. A multiple linear regression model
assessed the differential effect of each type of perceived discrimination on glycemic control while adjusting for
relevant covariates, including race, site, gender, marital status, duration of diabetes, number of years in school,
number of hours worked per week, income, and health status.
Results: The mean age was 61.5 years, and the mean duration of diabetes was 12.3 years. Of the sample, 61.6% were
men, and 64.9% were non-Hispanic black. In adjusted models, education discrimination remained significantly
associated with glycemic control (b = 0.47; 95% confidence interval, 0.03, 0.92). Race, gender and language dis-
crimination were not significantly associated with poor glycemic control in either unadjusted or adjusted analyses.
Conclusions: Discrimination based on education was found to be significantly associated with poor glycemic
control. The findings suggest that education discrimination may be an important social determinant to consider
when providing care to patients with type 2 diabetes and should be assessed separate from other types of
discrimination, such as that based on race.

Introduction

As of 2012, diabetes affected 29.1 million people in
the United States, or 9.3% of the population.1 Diabetes

is associated with an increased risk for a host of major health
problems, including heart disease, stroke, blindness, kidney
failure, and amputation of the lower limbs.1,2 A major factor
in reducing these complications is improved glycemic con-
trol. A reduction in hemoglobin A1c (HbA1c) level of 11%
has been found to reduce the chance of complications due to
diabetes by 12% over a 10-year period.3

Social determinants of health, or the social, economic,
and physical conditions in which people are born, live,
and work, have been found to influence the prevalence of
major health problems, including diabetes.4–6 Recent
studies in type 2 diabetes have found that social deter-
minants also influence health outcomes in patients al-
ready diagnosed.7,8 The influence of social determinants
on health is due not only to the direct day-to-day effects
of socioeconomic status,9 but also through pathways such
as psychological factors, health behaviors, and access to
health.4,5,9
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Perceived or self-reported discrimination is a social de-
terminant linked to poor physical and mental health in
chronic diseases such as hypertension, but has been rarely
investigated in populations with type 2 diabetes.10 Defined as
a behavioral manifestation of a negative attitude, judgment,
or unfair treatment toward members of a group, discrimina-
tion is a stressor that can broadly impact health owing to its
uncontrollable and unpredictable nature.10 Discrimination in
the medical setting has been found to complicate outcomes in
two ways: (1) physician bias in prescribing and referring
treatment and (2) inadequate communication between doctor
and patient causing problems with adherence and patient
satisfaction.11 Discrimination in daily life has been docu-
mented to negatively influence well-being12 and glycemic
control,13,14 partially mediated through psychological dis-
tress.15,16 Research has found a negative relationship be-
tween discrimination and an array of health outcomes.17 Most
studies have focused on racial or gender discrimination, but
some studies have shown that discrimination based on lan-
guage18,19 and level of health literacy19 can also lead to in-
creased psychological stress in patients with diabetes. A
recent meta-analysis called for analysis of different types of
discrimination to determine if some have more detrimental
effects than others.10

We sought to determine the differential effect of discrimi-
nation based on race, level of education, gender, and language
on glycemic control in adults with type 2 diabetes. The study
was designed to measure different types of discrimination in a
large sample of African American and white patients.

Patients and Methods

Sample

We recruited 602 patients with type 2 diabetes from two
adult primary care clinics in the southeastern United States (a
Veteran’s Affairs Medical Center and an academic medical
center). All procedures were approved by the institutional
review board. Eligible patients were sent letters of invitation
or approached in clinic waiting rooms. Eligibility included 18
years of age or older, diagnosis of type 2 diabetes in their
medical record, and ability to communicate in English. If
research coordinators determined patients to be cognitively
impaired (through interaction or chart documentation), they
were ineligible for the study. Research coordinators provided
an explanation of the study and consented patients. Patients
then completed a survey with validated questionnaires cap-
turing social determinants of health factors, demographic
information, and self-care information based on the concep-
tual framework by Brown et al.20 describing the relationship
between social determinants and diabetes outcomes. HbA1c
value was abstracted from the electronic medical record.

Demographic variables

Age and duration of diabetes were collected as continuous
variables. Race was categorized as non-Hispanic black or non-
Hispanic white. Marital status was categorized as married,
separated/divorced, widowed, or never married. Household
income was categorized into eight income levels: < $10,000,
$10,000–14,999, $15,000–19,999, $20,000–24,999, $25,000–
34,999, $35,000–49,999, $50,000–74,999, and ‡ $75,000.21

Years of education and number of hours worked per week
were both collected as continuous variables.21

Health status

Health status was measured by the single general health
item from the Medical Outcomes Survey, where response
options included excellent, very good, good, fair, and poor.22

It has been validated across different conditions and popu-
lations and found to be a reliable measure of perceived
health.23

Perceived discrimination

Discrimination was evaluated using items previously val-
idated by the DISTANCE survey.24 Patients self-reported on
how often in the past 12 months they felt they were treated
poorly or made to feel inferior because of race/ethnicity, level
of education, sex/gender, or language. Response options in-
cluded never, sometimes, usually, and often. For the models,
each type of discrimination was coded as a separate ordinal
variable.

Glycemic control

The HbA1c value was abstracted from the electronic
medical record using values within the previous 6 months.

Statistical analyses

A sample size of 602 adults provided 80% power to detect
an association of at least q = 0.3, where q represents the
population correlation between glycemic control and per-
ceived discrimination, and to provide 80% power in fully
adjusted models to detect between a small to moderate effect.
We first calculated sample percentages for demographic
variables and perceived discrimination variables. We used
Pearson’s correlation to test the association between each
type of perceived discrimination and glycemic control and
then ran an unadjusted linear regression model to assess the
independent associations for each type of discrimination on
glycemic control. Lastly, we ran a multiple linear regression
model to assess the differential effect of each type of per-
ceived discrimination while adjusting for relevant covariates.
Glycemic control was the dependent variable, whereas racial,
education, gender, and language discrimination were the in-
dependent variables in each regression model. Covariates
included race, site, gender, marital status, duration of dia-
betes, number of years in school, number of hours worked per
week, income, and health status and were selected for in-
clusion based on the current literature and clinical relevance.
All analyses were performed using Stata version 13 (Stata-
Corp, College Station, TX). A two-tailed a of 0.05 was used
to assess statistical significance.

Results

In total, 602 patients with type 2 diabetes were enrolled in
this study. Demographic characteristics are shown in Table 1.
The mean age was 61.5 years, mean duration of diabetes was
12.3 years, mean number of years in school was 13.4, and
mean number of hours worked per week was 12.3. Of the
sample, 61.6% were men, and 64.9% were non-Hispanic
black. Of our patient survey, 25.9% experienced race dis-
crimination, 15.3% experienced education discrimination,
10.9% experienced gender discrimination, and 9.1% experi-
enced language discrimination.
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In unadjusted models (Table 2), only education discrimi-
nation was significantly associated with glycemic control
(b = 0.53; 95% confidence interval, 0.07, 0.98). In adjusted
models (Table 3), education discrimination remained sig-
nificantly associated with glycemic control (b = 0.47; 95%
confidence interval, 0.03, 0.92). Race, gender, or language
discrimination was not significantly associated with glycemic
control in either unadjusted or adjusted analyses.

Discussion

Consistent with our hypothesis, education discrimination
was significantly associated with glycemic control, indicat-
ing more education discrimination is associated with worse
health outcomes in patients with type 2 diabetes. Contrary to
our hypothesis, however, racial, gender, or language dis-
crimination was not associated with glycemic control, indi-
cating that in this population discrimination on the basis of
education was the strongest influence on diabetes outcomes.

The finding that discrimination on the basis of education is
associated with glycemic control may be significant in im-
proving approaches to diabetes care. In this analysis, indi-
viduals who reported perceived discrimination based on
education had an average HbA1c level of approximately 0.5
percentage points higher than those without perceived edu-
cation discrimination. This value runs in the range of HbA1c
that has been shown to be clinically meaningful. Actual level
of education has been found to be significantly associated
with glycemic control,8 and education has been associated
with the presence and intensity of discrimination,25 but this is
one of the first studies to demonstrate an association between
education discrimination and diabetes outcomes. Controlling
for the association of education with health outcomes, dis-
crimination based on education was still found to be signif-
icantly associated with glycemic control. This is a novel
finding that could contribute to a better understanding of
health disparities, as increasing evidence suggests perceived,
or self-reported, discrimination is a stressor with implications
for disparities.17 Differences in education discrimination
by race, gender, and socioeconomic status may further

Table 1. Sample Demographic Characteristics

(n = 602)

Demographic Value

Age (years) 61.5 – 10.9
Gender

Female 38.7
Race/ethnicity

Non-Hispanic black 66.3
Marital status

Never married 11.3
Married 49.3
Separated/divorced 28.3
Widowed 11.1

Number of years in school 13.4 – 2.9
Number of hours worked per week 12.3 – 18.9
Annual household income

< $10,000 20.1
$10,000–14,999 11.5
$15,000–19,999 10.3
$20,000–24,999 10.1
$25,000–34,999 14.8
$35,000–49,999 13.4
$50,000–74,999 10.3
$75,000 + 9.5

Site
Academic medical center 51.8

Duration of diabetes (years) 12.3 – 9.2
Health status

Excellent 1.3
Very good 12.0
Good 38.9
Fair 38.2
Poor 9.6

Race discrimination
Never 74.1
Sometimes 21.4
Usually 1.9
Often 2.6

Education discrimination
Never 84.7
Sometimes 12.1
Usually 1.6
Often 1.6

Gender discrimination
Never 89.1
Sometimes 8.8
Usually 1.0
Often 1.0

Language discrimination
Never 90.9
Sometimes 6.9
Usually 1.0
Often 1.2

Data are percentages or mean – SD values as indicated.

Table 2. Unadjusted Linear Regression Model

for the Differential Effect of Race, Education,

Gender, and Language Discrimination on Glycemic

Control in Adults with Type 2 Diabetes Mellitus

b P value 95% CI

Race PD - 0.10 0.596 - 0.48, 0.27
Education PD 0.53a 0.022 0.07, 0.98
Gender PD - 0.19 0.478 - 0.73, 0.34
Language PD 0.04 0.869 - 0.46, 0.55

aP < 0.05.
CI, confidence interval; PD, perceived discrimination.

Table 3. Adjusted Linear Regression Model

for Differential Effect of Race, Education, Gender,

and Language Discrimination on Glycemic Control

in Adults with Type 2 Diabetes Mellitus

b P value 95% CI

Race PD - 0.25 0.198 - 0.63, 0.13
Education PD 0.47a 0.036 0.03, 0.92
Gender PD - 0.08 0.763 - 0.61, 0.44
Language PD - 0.13 0.601 - 0.63, 0.36

The model is adjusted for race, site, gender, marital status,
duration of diabetes, number of years in school, number of hours
worked per week, income, and health status.

aP < 0.05.
CI, confidence interval; PD, perceived discrimination.
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complicate the association. For example, in a study of Korean
elders, the health impacts of education discrimination were
the most prominent; however, men reported education dis-
crimination more frequently than women.26 Given that actual
levels of education are lower in disadvantaged populations,
they may also perceive more education discrimination. This
is an interesting line of research and suggests education
discrimination should be investigated in addition to racial or
gender discrimination.

These findings also provide greater insight into under-
standing the role perceived, or self-reported, discrimination
has on health outcomes in patients with type 2 diabetes. It has
been well established that discrimination has a harmful im-
pact on health outcomes, particularly its impact on mental
health.10,17 However, little is known about the relationship
between discrimination and its impact on physical health,
principally in ethnic minority populations with type 2 dia-
betes. This is one of the first studies to provide information on
the impact of perceived, or self-reported, discrimination on
physical health outcomes in populations with type 2 diabetes.
Whereas racial, gender, or language discrimination was not
found to be associated with glycemic control, the findings
suggest that education discrimination may be an important
factor to consider when providing care to patients with type 2
diabetes. Additionally, understanding the role that education
discrimination may have on health outcomes in patients with
type 2 diabetes could help inform barriers of communication
between patient and physician that often complicate care.11

The strengths of this study include the large sample size
allowing for well-adjusted models and consideration of
multiple types of discrimination in one model and a diverse
sample. However, there are some limitations that should be
mentioned. First, the study was cross-sectional, which limits
our ability to comment on causal pathways or the direction of
the associations found. Second, there may be additional
confounding factors such as disease severity and healthcare
access that were not accounted for in this analysis. Third,
HbA1c was collected through chart abstraction within the 6-
month time frame of data collection and not at the time of
visit. In addition, discrimination was a self-reported variable,
which can be influenced by perception and recall bias. The
variable is phrased and validated for occurrence of events in
the prior year, limiting the influence of cohort effects and
recall over a respondents’ lifetime. Finally, this study was
conducted in the southeastern United States and may not be
representative of populations in other areas. Other regions
may differ in the frequency of certain types of discrimination,
or on the level of impact each has in populations with type 2
diabetes.

In conclusion, this study found that perceived education
discrimination was associated with worse glycemic control in
adults with type 2 diabetes. Whereas no association was
found between race, gender, or language discrimination on
health outcomes, the findings suggest that education dis-
crimination may be an important factor to consider in future
diabetes interventions.
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