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Abstract

Objective—This study used a large sample size of Black and White patients with type 2 diabetes 

to investigate the influence of perceived racial discrimination on biologic measures (glycemic 

control, blood pressure, and LDL-cholesterol), the mental component of quality of life (MCS), and 

health behaviors known to improve diabetes outcomes.

Methods—602 patients were recruited from two adult primary care clinics in the southeastern 

United States. Linear regression models were used to assess the associations between perceived 

racial discrimination, self-care, clinical outcomes, mental component of quality of life (MCS), 

adjusting for relevant covariates. Race stratified models were conducted to examine differential 

associations by race,

Results—The mean age was 61 years, with 64.9% non-Hispanic black, and 41.6% earning less 

than $20,000 annually. Perceived discrimination was significantly negatively associated with 

MCS (β= -0.56, 95% CI -0.90, 0.23), general diet (β= -0.37, CI -0.65, -0.08), and specific diet (β= 

-0.25, CI -0.47, -0.03). In African Americans, perceived discrimination was significantly 

associated with higher systolic blood pressure (β= 10.17, CI 1.13, -19.22). In Whites, perceived 

discrimination was significantly associated with lower mental component of quality of life (β= 

-0.51, CI -0.89, -0.14), general diet (β= -0.40, CI -0.69, -0.99), specific diet (β= -0.25, CI -0.47, 

-0.03), and blood glucose testing (β= -0.43, CI -0.80, -0.06).
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Conclusions—While no association was found with biologic measures, perceived 

discrimination was associated with health behaviors and the mental component of quality of life. 

In addition, results showed a difference in influence of perceived discrimination by race.
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Introduction

There are more than 29 million people in the US that have diabetes [1]. In addition to 

increased mortality, diabetes is associated with many health complications including 

blindness, kidney failure, and lower-limb amputation [1]. Non-Hispanic Blacks make up 

13.2% of people over the age of 20 with diabetes, however, ethnic minorities show increased 

prevalence, risk of complications and mortality compared to their White counterparts [1,2]. 

Research has shown through effective self-care, glucose monitoring, medication adherence, 

diet, and exercise, that patients have effectively improved their diabetes outcomes [3]. 

However, evidence suggests that minorities engage in less self-management behaviors and 

have worse glycemic control than non-Hispanic Whites. [4-5] A number of studies have 

shown racial disparities exist in diabetes self-management and psychosocial factors are an 

important consideration in care. [4-8].

Increasing attention has been placed on perceived discrimination as a stressor with 

implications for health disparities, such as those seen in diabetes outcomes [9]. Reviews of 

research have found an inverse association between discrimination and morbidity, as well as 

associations between discrimination and physical, mental and emotional health outcomes 

[9-15]. Perceived discrimination can be defined as the belief that negative attitudes, 

judgment or unfair treatment occurs toward members of a group, and has been shown to 

cause stress due to its unpredictability [11,16]. Perceived discrimination may damage an 

individual's self-image, limit socioeconomic status and negatively affect health by lowering 

an individual's sense of self-control [11,17]. Studies have also found those who experience 

perceived discrimination also experience diminished well-being, more depressive 

symptoms, higher continuous blood glucose levels and higher blood pressure [11,12,17-20].

Evidence also indicates perceived discrimination may result in an increase in unhealthy 

behaviors and a decrease in quality of life [11,12,14,17,20]. African American men who 

experienced discrimination engaged in more sedentary behaviors [21], and in African 

Americans with hypertension perceived discrimination was associated with poor medication 

adherence [14]. Given the relationship between self-care and outcomes in type 2 diabetes, 

perceived discrimination may be a contributing factor to a decreased willingness to engage 

in positive behaviors and improve diabetes outcomes [17,20]. And while research conducted 

in patients with diabetes found that complications due to diabetes are associated with poor 

health-related quality of life,[21] the association between perceived discrimination and 

quality of life in patients with type 2 diabetes remains unclear.

While the literature suggests that perceived discrimination negatively influences mental and 

physical health, few studies have focused on the impact of racial discrimination on self-care, 
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health outcomes, and health related quality of life in patients with type 2 diabetes. This study 

used a large sample size of Black and White patients with type 2 diabetes and investigated 

physical health in the form of biologic measures, the mental component of quality of life 

(MCS), and health behaviors known to improve diabetes outcomes. We hypothesized that 

perceived discrimination would be inversely associated with glycemic control, MCS, and 

health behaviors.

Methods

Sample

602 patients were recruited from two adult primary care clinics in the southeastern United 

States after all procedures were approved by the Institutional Review Board. Sites included a 

local VA medical center and an academic medical center in the Southeast United States. 

Letters of invitation were sent to those meeting eligibility requirements, in addition to 

approaching patients in clinic waiting rooms. Eligibility criteria included ages 18 years or 

older, diagnosis of type 2 diabetes in their medical record, and ability to communicate in 

English. Patients were ineligible if research coordinators determined patients to be 

cognitively impaired as a result of significant dementia or active psychosis. Research 

coordinators provided an explanation of the study and consented patients prior to completion 

of validated questionnaires. Validated questionnaires capturing social determinants of health 

factors, demographic information and self-care information were included based on the 

conceptual framework by Brown et al.[22]. The framework described the relationship 

between social determinants (such as perceived discrimination) and diabetes outcomes 

including mediators such as self-care. HbA1c, blood pressure and LDL-cholesterol were 

abstracted from the electronic medical record.

Demographic Variables

Age, duration of diabetes, and number of comorbidities were self-reported and collected as 

continuous variables. Race was categorized as non-Hispanic Black or non-Hispanic White 

and Hispanic/other were coded as missing. Marital status was categorized as married, 

separated/divorced, widowed, or never married. Previously validated items from the 2002 

National Health Interview Survey [23] were used to capture education, employment, and 

household income. Household income was categorized into 8 income units: <$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. Years of education and number of hours worked per week 

were both collected as continuous variables.

Measures

Perceived Discrimination—Previously validated items from the DISTANCE survey 

[24] were used to capture perceived discrimination. Patients self report on how often in the 

past 12 months they felt they were treated poorly or made to feel inferior because of race/

ethnicity. Response options included never, sometimes, usually, and often. Additional 

questions measuring discrimination by education, sex/gender, and language were part of the 

DISTANCE survey but were not used in this analysis. [24]
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Self-Reported Medication Adherence—Medication Adherence was assessed with the 

Morisky Medication Adherence Scale (MMAS); an 8-item scale with higher values 

indicating higher adherence [25].

Behavioral Skills—Diabetes behavior was assessed with the Summary of Diabetes Self-

Care Activities (SDSCA) scale; an 11-item scale measuring frequency of self-care activity 

in the last 7 days for general diet (follow healthy diet), specific diet (ate fruits/two fat diet), 

exercise, blood glucose testing, and foot care [26].

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 [27]. It has been validated across different conditions and populations and 

found to be a reliable measure of perceived health [28].

Quality of Life—Quality of life was assessed using the SF-12; a 12-item scale yielding 

summary physical health (PCS-12) and mental health (MCS-12) outcome scores. The SF-12 

is a valid and reliable instrument (alpha=0.89) [29].

Clinical Measures—Hemoglobin A1c and systolic blood pressure were abstracted from 

the electronic medical record using the most recent values within the previous 6 months. 

LDL-cholesterol was abstracted using the most recent values within the previous 1 year.

Statistical Analyses

Sample Size—The target sample size for the study was 602 adults to provide 80% power 

to detect an association of at least ρ=0.3, where ρ represents the population correlation 

between the dependent (i.e. diabetes self-care, clinical outcomes and quality of life) and 

perceived discrimination. In fully adjusted models, this sample size provides 80% power to 

detect between a small effect (primary independent variable accounts for 2% of the variance 

of the dependent variable) and a moderate effect (primary independent variable accounts for 

13% of the variance).

Analysis—After ensuring that variables were normally distributed, we performed four sets 

of analyses. First, unadjusted linear regression models were used to assess the associations 

between self-care, clinical outcomes, mental component of quality of life (MCS) and 

perceived racial discrimination. Second, multiple linear regression models were used to 

assess the associations 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, health status, and charlson comorbidity score. Third, racially stratified multiple 

linear regression models were conducted to examine the associations by race, adjusting for 

relevant covariates. Relevant covariates were based on findings from the literature on 

perceived discrimination and other psychosocial factors. Finally, a multiple linear regression 

model assessed the association between perceived racial discrimination and all relevant 

covariates to evaluate which factors are associated with racial discrimination. All analyses 

were performed using Stata Version 13. Two-tailed alpha of 0.05 was used to assess 

statistical significance.
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Results

Demographic characteristics for this sample of 602 adults with type 2 diabetes are shown in 

Table 1, stratified by race and overall. The mean age overall was 61 years, with the majority 

being men (61.6%), non-Hispanic Black (64.9%), and employed (65.3%). The mean age for 

Blacks was 60 and was 65 for Whites. Blacks worked 14 hours per week and Whites worked 

10 hours per week. Blacks completed 13 years of school and Whites completed 14 years of 

school. Overall, 13% had less than a high school diploma, and 41.6% earned less than 

$20,000 annually. Mean systolic blood pressure was 129.7 mm/Hg, mean LDL was 96.9 

mg/dL, and mean HbA1c was 7.9% (63 mmol/mol).

Table 2 shows the unadjusted models of the relationship between perceived discrimination, 

self-care, diabetes outcomes and quality of life. Perceived racial discrimination was 

significantly negatively associated with the mental component of quality of life (β= -0.83, 

95% CI -1.16, -0.50), general diet (β= -0.41, 95% CI -0.67, -0.14), specific diet (β= -0.33, 

95% CI -0.53, -0.13), and medication adherence (β= -0.53, 95% CI -0.78, -0.26).

Table 3 shows the adjusted models of the relationship between perceived discrimination, 

self-care, diabetes outcomes and quality of life. In the overall population, perceived 

discrimination was significantly negatively associated with the mental component of quality 

of life (β= -0.56, 95% CI -0.90, 0.23), general diet (β= -0.37, CI -0.65, -0.08), and specific 

diet (β= -0.25, CI -0.47, -0.03). In African Americans, perceived discrimination was 

significantly positively associated with systolic blood pressure (β= 10.17, CI 1.13, -19.22). 

In Whites, perceived discrimination was significantly negatively associated with the mental 

component of quality of life (β= -0.51, CI -0.89, -0.14), general diet (β= -0.40, CI -0.69, 

-0.99), specific diet (β= -0.25, CI -0.47, -0.03), and blood glucose testing (β= -0.43, CI -0.80, 

-0.06).

Table 4 shows the factors associated with perceived race discrimination on self-care, 

diabetes outcomes and quality of life. Being African American (β= 0.28, CI 0.16, 0.40) and 

having income between $10,000 and $14,999 (β= 0.21, CI 0.21, 0.41) were both 

significantly positively associated with reporting perceived discrimination.

Discussion

In this study of 602 patients with type 2 diabetes, we found that after adjusting for relevant 

covariates perceived discrimination had a significant negative association with the mental 

component of quality of life (MCS), general diet, and specific diet. In African Americans, 

perceived discrimination was significantly positively association with systolic blood 

pressure, while in Whites, it was significantly negatively associated with MCS, general diet, 

specific diet, and blood sugar testing. Factors associated with perceived discrimination on 

self-care, diabetes outcomes, and quality of life included being African American and 

having income between $10,000 and $14,999.

These findings provide a better understanding of the influence of perceived discrimination 

on health in individuals with type 2 diabetes. A conceptual model of the pathways by which 

perceived discrimination influence health outcomes suggests the importance of 
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understanding the impact on mental and physical health, as well as health behaviors [11]. 

This is the first study that provides information from the same population of patients with 

type 2 diabetes on physical health, mental health and self-care behaviors. Previous work in 

diabetes has focused on the relationship between psychological distress, mental health, and 

physical outcomes [15,18]; however, little research has investigated the impact of perceived 

discrimination on health behaviors. These results suggest that while a direct association to 

physical health outcomes may not exist, perceived discrimination has an influence on the 

mental component of quality of life and health behaviors, and thus should be addressed 

through educational programs focused on improving health in patients with type 2 diabetes. 

Longitudinal analyses should be conducted to inform the direction and mechanism of this 

association. In addition, this study provides a stratified analysis by race, suggesting 

perceived discrimination may influence different races in different ways. Previous research 

has found both whites and blacks experience discrimination from individuals in positions of 

power. [30] This study found that while both races may experience perceived discrimination 

the impact may differ. While perceived discrimination in whites showed a significant 

association with quality of life and self-care measures, in blacks there was a significant 

association with the clinical measure of systolic blood pressure. Efforts to ensure diabetes 

education program are culturally tailored should assist in addressing this difference as the 

way races experience and are influenced by perceived discrimination may differ. 

Additionally, more research is warranted to understand why the associations differ by race.

While little work has been done in populations with type 2 diabetes, these results are 

consistent with the current literature in other diseases, which suggests that perceived 

discrimination has an independent influence on health and adjustment for relevant covariates 

does not remove the association [11]. It is also consistent with the literature from other 

diseases, which suggests that perceived discrimination has a more negative influence on 

mental health than physical health [11]. In this study, while there was a significant 

association with MCS, perceived discrimination did not have an impact on biologic 

measures other than blood pressure in African Americans. Previous research found 

significant associations with mean continuous glucose, insulin resistance, and glycemic 

control [15,18], however, these studies were only conducted in women and sample sizes 

were much smaller. This study found that while a significant association with physical 

health outcomes was not present, health behaviors were associated with perceived 

discrimination and may be an appropriate way to mitigate the impact of perceived 

discrimination on health outcomes in patients with type 2 diabetes. In addition, this study 

found that race and income are associated with the report of perceived discrimination, and 

when stratified by race the influence of perceived discrimination on outcomes differs. As a 

result, while studies should appropriately control for these factors, they should not focus on 

a specific race, gender or socioeconomic level when collecting data because all groups show 

some significant associations.

The strengths of this study include the large sample size and the well-adjusted models for 

inclusion of variables, increasing the generalizability of these results. However, there are 

three limitations that should be noted. First, the study design was cross-sectional, limiting 

the ability to address causality or direction of the associations observed and the mechanism 

through which the association is focused. Previous work using longitudinal and 
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experimental designs suggest the direction of association [9,11], however, it cannot be 

confirmed with the data used in this analysis. Second, there may be additional confounding 

factors that could influence the results, such as disease severity, and health care access. 

Third, the study was conducted in the southeast United States and may not be representative 

of populations in other areas. While there is no indication results would differ by region, 

future research should be conducted in other regions of the United States and in other 

countries in order to fully understand the relationship among perceived discrimination, self-

care, diabetes outcomes and quality of life.

Conclusions

In conclusion, this study found an association between perceived discrimination, health 

behaviors such as diet, and the mental component of quality of life. While no direct 

association was found with biologic measures when both races were included in the 

analysis, the influence on health behaviors suggests this may be an important factor when 

considering how to improve the health of patients with type 2 diabetes. In addition, this 

study found that race is a factor associated with perceived discrimination and the influence 

of perceived discrimination may differ by race. Perceived discrimination in blacks was 

associated with the clinical outcome of systolic blood pressure, while in whites it was 

associated with the mental component of quality of life and multiple self-care behaviors. 

This study highlights the importance of culturally tailoring diabetes education programs and 

taking into account psychosocial factors such as perceived discrimination when working 

with patients to improve self-care, clinical outcomes and quality of life.
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Table 1
Sample demographic characteristics (n=602)

% or Mean ± standard deviation

Overall African American White p-value

Continuous Variables

Age 61.5 ± 10.9 59.86 ± 11.14 64.67 ± 9.64 <0.001

Number of Years in School 13.4 ± 2.9 12.99 ± 2.57 14.26 ± 3.19 <0.001

Number of Hours Worked per 12.3 ± 18.9 13.57 ± 19.73 9.74 ± 17.04 0.019

Duration of Diabetes 12.3 ± 9.2 11.94 ± 9.11 12.93 ± 9.31 0.210

Charlson Comorbidity Score 25.7 ± 2.2 25.63 ± 2.28 25.87 ± 2.16 0.214

Race Discrimination 1.32 ± 0.63 1.44 ± 0.72 1.09 ± 0.30 <0.001

Categorical Variables

Gender

 Female 38.7 46.9 22.7 <0.001

Race/Ethnicity

 African American/Black 66.3 -- --

Annual Household Income <0.001

 <$10,000 20.1 26.4 7.7

 $10,000-$14,999 11.5 13.5 7.7

 $15,000-$19,999 10.3 10.6 9.7

 $20,000-$24,999 10.1 10.4 9.7

 $25,000-$34,999 14.8 16.8 10.7

 $35,000-$49,999 13.4 9.1 21.9

 $50,000-$74,999 10.3 9.3 12.2

 $75,000+ 9.5 3.9 20.4

Marital Status <0.001

 Never Married 11.3 13.5 6.9

 Married 49.3 42.5 62.6

 Separated/Divorce 28.3 31.7 21.6

 Widowed 11.1 12.3 8.9

Site

 VA Medical Center 48.2 46.6 51.2 0.284

Health Status 0.171

 Excellent 1.3 1.0 2.0

 Very Good 12.0 11.3 13.3

 Good 38.9 37.1 42.4

 Fair 38.2 41.6 31.5

 Poor 9.6 9.0 10.8

*
p-values are for African American vs. White comparisons
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Table 2
Unadjusted Models for the Relationship between Perceived Discrimination, Self-Care, 
Diabetes Outcomes and Quality of Life

β P-value CI

Hemoglobin A1c 0.13 0.284 -0.11,0.38

Systolic Blood Pressure 0.73 0.508 -1.44,2.91

LDL 7.53 0.113 -1.78,16.84

Mental Component of Quality of Life -0.83*** <0.001 -1.17,-0.50

General Diet -0.41** 0.003 -0.68,-0.15

Specific Diet -0.33** 0.001 -0.54,-0.13

Exercise 0.02 0.885 -0.28,0.32

Blood Glucose Test -0.31 0.068 -0.64,0.02

Foot Care -0.09 0.573 -0.43,0.24

Medication Adherence -0.53*** <0.001 -0.79,-0.27

*
p<0.05,

**
p<0.01,

***
p<0.001
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Table 4
Factors Associated with Perceived Race Discrimination

β P-value CI

Race

 Black 0.28*** <0.001 0.16, 0.40

Site

 VAMC 0.14 0.051 -0.0006, 0.28

Age -0.005 0.084 -0.01, 0.0007

Gender

 Male -0.06 0.451 -0.20, 0.09

Marital Status

 Married -0.05 0.592 -0.22, 0.13

 Separated/Divorce 0.09 0.349 -0.09, 0.27

 Widowed 0.05 0.657 -0.18, 0.28

Duration of Diabetes -0.004 0.197 -0.01, 0.002

Number of Years in School 0.0005 0.964 -0.02, 0.02

Number of Hours Worked per Week 0.002 0.120 -0.0006, 0.01

Income

 $10,000-$14,999 0.21* 0.030 0.21, 0.41

 $15,000-$19,999 0.001 0.989 -0.21, 0.21

 $20,000-$24,999 0.001 0.991 -0.21, 0.22

 $25,000-$34,999 0.05 0.600 -0.14, 0.25

 $35,000-$49,999 0.01 0.953 -0.20, 0.21

 $50,000-$74,999 -0.01 0.929 -0.23, 0.21

 $75,000+ 0.06 0.656 -0.20, 0.32

Health Status

 Very Good -0.07 0.764 -0.52, 0.38

 Good 0.01 0.954 -0.42, 0.44

 Fair 0.04 0.851 -0.39, 0.47

 Poor 0.27 0.239 -0.18, 0.73

*
p<0.05,

**
p<0.01,

***
p<0.001
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