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Abstract
Background—Versus whites, blacks with diabetes have poorer control of hemoglobin A1c
(HbA1c), higher systolic blood pressure (SBP), and higher low-density lipoprotein (LDL) cholesterol
as well as higher rates of morbidity and microvascular complications.

Objective—To examine whether several mutable risk factors were more strongly associated with
poor control of multiple intermediate outcomes among blacks with diabetes than among similar
whites.

Design—Case-control study.

Subjects—A total of 764 blacks and whites with diabetes receiving care within 8 managed care
health plans.

Measures—Cases were patients with poor control of at least two of three intermediate outcomes
(HbA1c≥8.0%, SBP≥140 mmHg, LDL cholesterol≥130 mg/dl) and controls were patients with good
control of all three (HbA1c<8.0%, SBP<140 mmHg, LDL cholesterol<130 mg/dl). In multivariate
analyses, we determined whether each of five potentially mutable risk factors, including depression,
low health literacy, poor adherence to medication, low self-efficacy for reducing cardiovascular risk,
and poor patient-provider communication, predicted case or control status.

Results—Among blacks but not whites, in multivariate analyses depression (odds ratio [OR] 2.28,
95% confidence interval [CI] 1.09-4.75) and having missed medication doses (OR 1.96, 95% CI
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1.01-3.81) were associated with greater odds of being a case rather than a control. None of the other
risk factors were associated for either blacks or whites.

Conclusions—Depression and missing medication doses are more strongly associated with poor
diabetes control among blacks than in whites. These two risk factors may represent important targets
for patient-level interventions to address racial disparities in diabetes outcomes.

Keywords
Diabetes; Racial/Ethnic Groups; Health Outcomes

Compared with whites, blacks with diabetes have higher rates of several microvascular
complications.1-4 While some earlier research identified racial disparities in the delivery of
evidence-based processes of diabetes care such as dilated eye exams or screening for
hypercholesterolemia,5,6 newer studies have found few differences between blacks and whites.
7,8 And yet, substantial racial discrepancies remain as measured by such diabetes-related
intermediate outcomes as hemoglobin A1c (HbA1c), blood pressure, and low-density
lipoprotein (LDL) cholesterol.7,9-11 Persistent racial disparities in intermediate outcomes
likely contribute to continued disproportionate morbidity for blacks with diabetes.

Patients with diabetes must be able to self-manage their illness in order to prevent
complications. Psychosocial and interpersonal obstacles to effective diabetes self-management
increase the risk of poor metabolic control.12-14 Among blacks, depression,15 low health
literacy,17 incomplete medication adherence,18,19 low self-efficacy for reducing
cardiovascular risk,20 and poor patient-provider communication21 have all been associated
with adverse health consequences. However, there is little data to evaluate which of these
factors are most prevalent and/or most strongly associated with poor intermediate outcomes
among blacks with diabetes.

Within the Translating Research Into Action for Diabetes (TRIAD) study, blacks have poorly
controlled of HbA1c, systolic blood pressure (SBP), and LDL cholesterol compared to whites.
7,11 Using data collected from a case control study of patients with diabetes, we examined the
association of several mutable risk factors with control of these three intermediate outcomes.
Because we were interested in issues that directly influence patient self-management, we
examined patient-level risk factors rather than those at the level of the provider or health system
(Figure). We hypothesized that each examined risk factor would be more strongly associated
with poor control of these outcomes for blacks than for whites.

METHODS
TRIAD is a study of diabetes care in managed care, involving 10 health plans in 6 metropolitan
areas across the United States.22 These health plans include for-profit, not-for-profit, Medicare,
and Medicaid providers. The current analysis used data from a TRIAD questionnaire
administered between March and September 2006 to “case” and “control” diabetic patients
identified from diagnostic claims and/or the medical record within 8 of the plans. Cases were
sampled from the population with recent poor control of at least 2 of the 3 intermediate
outcomes (HbA1c ≥8.0%, SBP ≥140 mmHg, LDL cholesterol ≥130 mg/dl), and controls were
sampled from the population with 1) established hypertension and hyperlipidemia from
diagnostic claims or the medical record and 2) good control of all 3 outcomes (HbA1c <8.0%,
SBP <140 mmHg, and LDL cholesterol <130 mg/dl). We used the most recent intermediate
outcomes recorded in the 12 months prior to the survey to define case or control status.

Patients were excluded from the sampling frame if they had a gap in plan enrollment of >45
days during either the 12-month study window or the preceding 12 months. Enrollees were
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also excluded if they did not have all 3 intermediate outcomes (HbA1c, SBP, LDL cholesterol)
measured within the study window, were unable to speak English or Spanish, or were ≤18
years of age.

TRIAD investigators attempted to contact 2609 persons to participate in the study. Of the
1615 persons who were successfully contacted, 1305 (80%) were eligible. Of these contacted,
eligible persons, 1139 (87%) completed the survey. If persons who could not be contacted had
the same rate of eligibility (80%) as those who were contacted, and if they were counted in
the denominator, the survey response rate would be 54% (Council of American Survey
Research Organizations [CASRO] response rate).23

All study variables were drawn from the participant surveys, with the exception of intermediate
outcomes and body mass index obtained from medical record review. We included participants
in the analytic sample if they identified their race as either “white” or “African American,”
even if they indicated other racial backgrounds as well. Participants who indicated their race
as African American were classified as black, even if they also reported a white racial
background. We excluded participants (n=375) with 1) Latino ethnicity, 2) only nonwhite/
nonblack race, or 3) missing data for race. We identified mutable risk factors as potential
“exposures” that may be associated with poor control of intermediate outcomes, including
incomplete medication adherence, perceived poor quality of provider communication,
depression, low self-efficacy for reducing cardiovascular risk, and low health literacy.

We evaluated 2 measures of adherence to medication over the previous 6 months: running out
of any medications or missing any medication doses (Appendix). Patients who indicated that
they missed medication doses were asked follow-up questions to examine the underlying
reasons. We modified 4 published scales to measure patients’ perceptions of the quality of
provider communication (Appendix).24 Values for Cronbach’s α ranged from 0.59 to 0.81 for
these modified scales. We defined depression as a score of ≥10 on the PHQ-8.25 We defined
low self-efficacy for reducing cardiovascular risk as the acknowledgement that one was at high
risk for heart disease, together with the belief that this risk could not be significantly lowered
(Appendix). Finally, we created a summary score of 4 individual health literacy items.26 The
responses for each original item ranged from 0 to 4, with higher values corresponding to lower
health literacy. In constructing our score, we assigned a point for each item with a response
greater than 0. We also examined demographic characteristics, including age, sex, education,
income, and body mass index (BMI).

We investigated the unadjusted distributions of demographic characteristics by race and case
or control status. Using SAS’s PROC GLIMMIX Version 9.1.3 (SAS Institute, Cary, NC), we
conducted separate unadjusted analyses and multivariate random effect models to examine
associations between the presence of each risk factor and case or control status. In each
unadjusted and adjusted model, we used interaction terms between risk factors and patient race
to predict case and control status separately for black cases, black controls, white cases, and
white controls. Each of the nine multivariate analyses controlled for fixed demographic
characteristics, specifically age, sex, education, income, and study site. We used the 25th and
75th percentiles of the quality of provider communication scales to represent poor and good
communication, respectively. Low health literacy was identified infrequently within our
sample, and we were unable to fit a multivariate model for this variable.

Finally, we examined the unadjusted distributions of incomplete medication adherence among
the subgroups of blacks and whites that missed medication doses. We considered results
significant if P < 0.05. The Centers for Disease Control and Prevention, Division of Diabetes
Translation, and the National Institute of Diabetes and Digestive and Kidney Diseases, National
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Institutes of Health, funded this study. Institutional review boards at all participating sites
approved the study.

RESULTS
Our analytic sample included 764 respondents. Among the 557 whites, 34% (n=192) were
classified as cases. Among the 205 blacks, 56% (n=115) were classified as cases. While the
proportion of females was similar among white cases and controls, among blacks almost three-
quarters of cases were female, compared with slightly more than 60% of controls (Table 1).
Although whites reported higher levels of education and income, differences between cases
and controls on these measures were similar for blacks and whites. Differences in the three
intermediate outcomes between cases and controls were also similar for blacks and whites.

In unadjusted models, a significant interaction was seen between race and both reports of
missed medication doses (P=0.04) and scores for the patient concerns scale (P=0.007) as
predictors of case or control status (Table 1). In multivariate analyses, no risk factors were
associated with greater odds of case versus control status among white patients (Table 2).
However, depression (odds ratio [OR] 2.28, 95% confidence interval [CI] 1.09-4.75) and
missed medication doses (OR 1.96, 95% CI 1.01-3.81) were associated with greater odds of
being a case rather than a control for black patients.

On average, in unadjusted analyses among respondents who reported missing medication
doses, blacks gave 2.3 reasons for their incomplete adherence, versus 1.4 for whites
(p=0.08). In addition, blacks were more likely than whites to endorse 10 of the 14 potential
reasons for incomplete adherence, including issues related to lack of knowledge, complexity
of the medication regimen, dislike of medications or side effects, clinical barriers, and
forgetfulness (Table 3).

DISCUSSION
In this study of diabetes patients within managed care organizations, depression and missing
doses of medication were more strongly associated with poor control of intermediate outcomes
among blacks than among whites. We did not find evidence to support hypotheses that running
out of medications, low self-efficacy for reducing cardiovascular risk, or poor provider
communication skills was disproportionately associated with inadequate control for blacks.
Depression and missing doses of medications are both potentially modifiable. Interventions
targeting these factors may mitigate health disparities in diabetes outcomes.

Major depression, which is common among diabetes patients, is associated with poor control
of intermediate outcomes.27,28 While screening tools such as the PHQ are equally valid in
identifying depression among blacks and whites,29 the stronger link between depression and
poor control for blacks may be related to different depression-related experiences in black and
white patients. For example, blacks with diabetes and depression are more likely to report racial
discrimination and subsequent high levels of stress than are blacks with diabetes alone.30 An
interaction between depression and perceived discrimination could influence adherence to
diabetes medication and recommendations for self-care, particularly if such recommendations
are perceived to originate from an antagonistic health system.

Existing interventions that have successfully treated depression in populations with diabetes
have generally not demonstrated improvements in HbA1c31,32 However, these studies
included few black patients. If the social context of depression differs for blacks and whites,
it is not surprising that the relationship between depression and control of intermediate
outcomes also differs by race. Developing effective, culturally tailored approaches to identify
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and treat depression among black patients may represent a key step toward eliminating racial
disparities in diabetes-related intermediate outcomes.

Our finding of an association between any missed medication doses and poor control of
intermediate outcomes among blacks but not whites seems to have been due to low reported
rates of nonadherence among black controls. Perhaps black controls overestimated their
adherence to provide socially desirable responses, but there is no evidence in the literature that
this type of bias is greater among blacks than other groups.33 Alternatively, exceptional
adherence to medications among a subset of black patients may explain their good control of
intermediate outcomes, and may potentially explain how these “resilient” persons are able
to overcome the presence of adverse risk factors such as low socioeconomic status. Enhancing
medication adherence to shift black patients from “poor control” to “good control” could
represent another critically important strategy in the effort to eliminate disparities in diabetes
outcomes. Notably, our findings that black patients were more likely than white patients to
report each of ten different reasons for missing medication doses suggests that interventions
targeted at black patients will need to simultaneously address multiple obstacles to adherence.

Our study had several limitations. We may have lacked power to detect associations between
certain risk factors, race, and case or control status. Due to the case-control design, we cannot
generalize these results to populations of blacks and whites with diabetes, and the negative
results we found for several risk factors do not imply that these factors are not associated with
poor outcomes in other populations. Instead, our study was intended to identify the foremost
risk factors for black-white disparities among patients with poor control of multiple
intermediate outcomes and to guide the development of future interventions designed to
mitigate health disparities in diabetes outcomes. Finally, because our study was not
longitudinal, we cannot establish a causal link between the identified risk factors and poor
control of intermediate outcomes.

In conclusion, we found that depression and missing medication doses were more strongly
associated within this managed care sample with simultaneous poor control of blood pressure,
blood glucose, and cholesterol among blacks than among whites. While the importance of these
two modifiable risk factors should be confirmed in population-based samples, they may
represent attractive targets for patient-level interventions to address black-white disparities in
intermediate and long-term outcomes among patients with diabetes.

Appendix

Appendix
Selected questionnaire items used to define predictor variables/risk factors

Low Health Literacy Scale26
Each original item was scored from 0-4, with higher scores indicating lower health
literacy. We created a scale assigning 1 point for each response greater than 0.

 How often do you have someone like a family member, friend, hospital or clinic worker
or caregiver, help you read health-related materials?

 How often do you have problems learning about your medical condition because of
difficulty understanding written information?

 How confident are you filling out medical forms by yourself?

In the last 12 months, how often did doctors or other health care providers explain things
in a way you could understand?

Low Self-efficacy for Cardiovascular Risk Reduction (defined as a response of “high” or
“very high” to item #1 but a response of “not at all” or “a little” to item #2)

 Item #1: Acknowledgement of risk: “What do you think your risk is of having a heart
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attack in the next 10 years?”

 Item #2: Belief of ability to lower risk: “How much do you think that you or your doctor
can lower your risk or chance of a heart attack?”

Ran Out of Medication (1 item)

 In the past 6 months, did you ever run out of any medicines that were prescribed by your
doctor or another health provider?

Missed Medication Doses (1 item)

 In the past 6 months, did you ever miss a dose of any of your medicines, even just one
pill or shot?

Provider Communication Scales24
Each original item was scored from 1-5, with higher scores indicating better provider
communication as perceived by respondents. We created a summary scale with scores
ranging from 2-10 (except eliciting patient concerns which ranges from 3-15).

Cronbach’s α

General Clarity
(2 items, reverse
coded)

How often did doctors speak too fast? 0.59

How often did doctors use words that were hard to understand?

Eliciting Patient
Concerns
(3 items)

How often did doctors find out what your concerns really were? 0.73

How often did doctors let you say what you thought was
important?

How often did doctors take your health concerns very seriously?

Discussing Patient
Preferences
(2 items)

How often did you and your doctors work out a treatment plan
together?

0.76

If there were treatment choices, how often did doctors ask if you
would like to help decide your treatment?

Discussing Barriers to
Medication Adherence
(2 items)

How often did doctors ask if you would have any problems
following what they recommended?

0.81

How often did doctors ask you if you felt you could do the
recommended treatment?
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Figure.
Key potential determinants of health disparities within the health care system, including
individual, provider, and health care system factors
34 Kilbourne AM, et al.
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Table 2
Adjusted odds ratios of good versus poor intermediate outcome control@ in the absence of selected risk factors, by
race

Blacks Whites

Risk factors
Odds of good versus poor
control if risk factor not

present
OR, 95% CI

Odds of good versus poor
control if risk factor not

present
OR, 95% CI

Depression 2.28 (1.09-4.75)* 1.04 (0.63-1.72)

Untreated depression 0.43 (0.17-1.11) 0.68 (0.34-1.36)

Low self-efficacy for reducing cardiovascular risk 0.60 (0.30-1.18) 0.95 (0.59-1.54)

Medication adherence

Ran out of medications 1.18 (0.61-2.30) 1.29 (0.83-2.02)

Missed medication doses 1.96 (1.01-3.81)* 1.13 (0.72-1.78)

Provider communication skills#

Poor general clarity 1.04 (0.73-1.47) 1.09 (0.86-1.39)

Not eliciting patient concerns 0.80 (0.56-1.15) 1.05 (0.83-1.34)

Not discussing patient preferences 1.11 (0.72-1.71) 1.05 (0.78-1.40)

Not discussing barriers to medication adherence 1.20 (0.77-1.87) 0.94 (0.71-1.25)

Results generated from nine separate models, each including an interaction term for race*risk factor

Adjusted for age, sex, education, income, and study site.

OR = odds ratio; CI = confidence interval.

@
Patients with good intermediate outcomes met each of the following criteria: HbA1c<7.0%, SBP<130 mmHg, and LDL cholesterol<130 mg/dl.

*
P<0.05

#
Subscales of provider communication skills are continuous variables, and the results shown represent the odds of good control at the 25th percentile vs.

the 75th percentile, within each racial group.
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Table 3
Reasons for missing medication doses by race

Blacks
(n=128)

Whites
(n=354)

Difference
(Blacks-
Whites)

P value for
difference

Mean number of reasons provided 2.3 1.4 0.9 0.01

Lack of knowledge

 Doesn’t know what dose to take (%) 6.2 2.3 3.9 <0.001

 Not sure exactly what each medication is for (%) 7.7 3.7 4.0 0.04

Complexity of regimen

 Too hard to keep track of what to take and when (%) 16.2 8.6 7.6 0.01

 Too many doses each day (%) 20.0 8.6 11.4 0.002

Lack of perceived benefits

 Doesn’t feel medications are helping (%) 12.5 8.0 4.5 0.08

 Taking medications means health will get worse (%) 7.1 4.5 2.6 0.08

Dislike of medications/side effects/medication-related symptoms

 Doesn’t like taking medications in general (%) 18.5 10.4 8.1 0.04

 Experienced side effects (%) 22.8 13.4 9.4 0.004

 Heard about potential side effects (%) 17.7 8.7 9.0 0.002

 Unpleasant to take (%) 8.5 5.5 3.0 0.10

Clinical barriers

 Doesn’t have time to ask doctor or nurse about problems (%) 8.4 4.7 3.7 0.03

 Hard to ask doctor or nurse about medication-related problems (%) 10.7 3.4 7.3 0.001

Forgetfulness

 Forgets to take medications (%) 48.5 40.1 8.4 0.47

 Forgets to ask about medication-related problems (%) 14.5 7.5 7.0 0.04

Statistically significant differences (p<0.05) shown in bold
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