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Abstract

Background—Lipid management is less aggressive in blacks than whites and women than men.

Purpose—To examine whether differences in lipid management for race–sex groups compared 

to white men (WM) are due to factors influencing health services utilization or physician 

prescribing patterns.

Methods—Because coronary heart disease (CHD) risk influences physician prescribing, Adult 

Treatment Panel III CHD risk categories were constructed using baseline data from REasons for 

Geographic And Racial Differences in Stroke study participants (recruited 2003–2007).

Prevalence, awareness, treatment, and control of hyperlipidemia were examined for race–sex 

groups across CHD risk categories. Multivariable models conducted in 2013 estimated prevalence 

ratios adjusted for predisposing, enabling, and need factors influencing health services utilization.

Results—The analytic sample included 7,809 WM, 7,712 white women (WW), 4,096 black men 

(BM), and 6,594 black women (BW). Except in the lowest risk group, BM were less aware of 

hyperlipidemia than others. A higher percentage of WM in the highest risk group was treated 

(83.2%) and controlled (72.8%) than others (treatment, 68.6%–72.1%; control, 52.2%–65.5%), 

with BW treated and controlled the least. These differences remained significant after adjustment 

for predisposing, enabling, and need factors. Stratified analyses demonstrated that treatment and 

control were lower for other race–sex groups relative to WM only in the highest risk category.
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Conclusions—Hyperlipidemia was more aggressively treated and controlled among WM 

compared with WW, BM, and especially BW among those at highest risk for CHD. These 

differences were not attributable to factors influencing health services utilization.

Introduction

Coronary heart disease (CHD) mortality in the U.S. continues to be higher for blacks than 

for whites, largely attributable to greater risk factor burden among blacks.1–4 Statins reduce 

CHD risk, but blacks are less likely to take statins than whites. In the 1999–2004 National 

Health and Nutrition Examination Survey (NHANES), blacks were 39% less likely to be 

treated than whites.5 Among community-dwelling adults, blacks had lower odds of 

treatment and control compared to whites.6 Among veterans with diabetes in 1999–2000, 

blacks were 25% less likely to be treated with statins than whites, and among the treated, 

blacks had 25% lower odds for achieving low-density lipoprotein cholesterol (LDL-C) 

control.7

The reasons for these observations are poorly understood. Blacks are more likely to live in 

low socioeconomic circumstances and therefore face barriers to accessing health care, 

leading to under-treatment. Furthermore, CHD risk varies across race–sex groups, with 

white women (WW) having lower CHD risk than others; the role of variations in CHD risk 

in treatment differences has not been well defined.8 In fact, under-treatment of CHD by race 

and sex for individuals at similar risk has been reported, but the reasons for these differences 

are not clear.9 Few studies have been designed specifically to understand the role of factors 

that influence health services utilization in differences in awareness, treatment, and control 

of hyperlipidemia.

To fill these evidence gaps, data from the REasons for Geographic And Racial Differences 

in Stroke (REGARDS) cohort, a large national study of black men (BM), white men (WM), 

black women (BW) and WW, were analyzed. Investigators hypothesized that awareness, 

treatment, and control of hyperlipidemia would be lower for blacks and for women, 

regardless of CHD risk, but that these differences would be explained by factors influencing 

health services utilization.10

Methods

The REGARDS cohort study includes 30,239 individuals and was designed to examine 

regional and racial influences on stroke mortality. Details are described elsewhere11,12; 

briefly, participants were enrolled from 2003 to 2007 using commercially available lists for 

mail and telephone contacts to recruit English-speaking, community-dwelling black and 

white adults aged ≥45 years living in the continental U.S. Race and sex were balanced by 

design with oversampling from the Stroke Belt and Buckle in the southeastern U.S.; the final 

cohort included 58% women and 42% blacks. Race was self-reported. Baseline data 

included computer-assisted telephone surveys assessing medical history and health status; 

in-home exams by trained health professionals following standardized, quality-controlled 

protocols to collect fasting blood and urine samples; electrocardiograms (ECGs); blood 

pressure, height, and weight; and medications by pill bottle review. Blood and urine samples 
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were centrally analyzed at the University of Vermont, and ECGs were centrally analyzed at 

Wake Forest University. IRBs at participating institutions approved the study protocol prior 

to data collection, and all participants provided written informed consent. Data analysis for 

the current study was conducted in 2013.

Hyperlipidemia was defined following the Adult Treatment Panel III (ATP III) of the 

National Cholesterol Education Program,13 based on whether individuals were treated or 

had LDL-C above the guideline-recommended goal for their level of CHD risk. Among 

participants with hyperlipidemia, awareness was defined as responding yes to the question: 

Have you ever been told by a doctor that you have high cholesterol or an abnormal level of 

fats in your blood? Treatment was defined as being on a medication for hyperlipidemia 

among those aware of their disease. Control was defined as being below the ATP III–

defined goal for LDL-C among treated individuals.

CHD risk was classified according to ATP III using the four following mutually exclusive 

strata: (1) CHD risk equivalent (CHD, diabetes, history of vascular disease); (2) 10-year 

Framingham CHD risk scores (FRS) >20% and no criteria for Stratum 1; (3) FRS of 10%–

20%; and (4) FRS <10%. In this framework, those with a history of vascular disease and risk 

equivalents including diabetes were considered at highest risk with a treatment target of 

LDL-C <100 mg/dL. A history of vascular disease was detected by reporting a history of 

stroke, heart attack, aortic aneurysm, peripheral arterial disease, or coronary 

revascularization procedure; or for evidence of myocardial infarction on the baseline ECG. 

Diabetes was present if participants reported having been told by a doctor or other health 

professional that they had diabetes or were treated with diabetes medication or insulin. For 

those without diabetes or evidence of vascular disease, ATP III assigns points based on other 

risk factors, and points are summed to determine risk categories, with a point subtracted if 

high-density lipoprotein cholesterol (HDL-C) is ≥60 mg/dL. The risk group corresponding 

to FRS >20% had an LDL-C goal of <100 mg/dL. The FRS 10%–20% category had an 

LDL-C goal of <130 mg/dL. The FRS <10% category had an LDL-C goal of <160 mg/dL, 

or <130 mg/dL if two or more of the six following risk factors were present: (1) 

hypertension (>140/90 mmHg or on antihypertensive medications); (2) current smoking; (3) 

male sex; (4) age >45 years for men and >55 years for women; (5) family history of 

myocardial infarction at age <55 years in father or other male first-degree relative, or age 

<65 years in mother or other female first-degree relative; (6) or HDL-C <40 mg/dL. All 

participants were classified into one of these four strata with the appropriate LDL-C goal or 

treatment used to determine hyperlipidemia.

Aday and Andersen10 proposed that predisposing, enabling, and need factors influence 

health services utilization. Predisposing factors included race–sex group, age, annual 

household income (<$20,000, $20,000–$34,999, $35,000–$75,000, >$75,000, declined to 

report), educational attainment (less than high school education, high school education and 

above), and region of residence (Stroke Belt, Stroke Buckle, remainder of the continental 

U.S.). Enabling factors relate to healthcare access and included having health insurance, 

rural residence (versus non-rural or missing; rurality defined by Rural Urban Commuting 

Area Codes 4–1014), and the percentage of individuals in a census tract living below the 

federal poverty line. Need factors included perceived and observed need. Perceived need 
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factors included medication adherence (assessed by Morisky's 4-item scale, with any no 

response classified as non-adherent15), awareness of hyperlipidemia, and current smoking. 

Observed need included CHD risk category; depressive symptoms as reflected in a Centers 

for Epidemiology Studies-Depression (CES-D) score ≥4 on the 4-item scale (because 

depression has been associated with CHD risk)16; HDL-C >60 mg/dL (because high HDL-C 

is associated with lower CHD risk); physical functioning as reflected in the Short Form 12 

Physical Component Summary (PCS) score (because this score correlates well with illness 

burden)17; and BMI (because in some populations obesity is associated with higher risk).18

The population was first described across CHD risk categories and race–sex groups and then 

prevalence, awareness, treatment, and control were described within each race–sex group 

across CHD risk categories. Because outcomes were common, prevalence ratios (PR), rather 

than ORs, were estimated for hyperlipidemia prevalence, awareness, treatment, and control 

for each race– sex group compared with WM from multivariable log-binomial regression 

models. Models were constructed in stepwise fashion to observe how groups of covariates 

influenced the relationship of race–sex groups with the prevalence, awareness, treatment, 

and control of hyperlipidemia. The first model included only the race–sex group with WM 

as the reference category (Model 1). Then, investigators entered the remaining predisposing 

factors (age, income, education, REGARDS region) to the Model 1 covariates to construct 

Model 2. Enabling factors (health insurance, rural residence, percentage of individuals in the 

census tract of residence living below the federal poverty line) were added to the Model 2 

covariates to construct Model 3. Need factors (CHD risk category, PCS score, BMI, CES-D 

≥4, medication adherence, HDL-C ≥60 mg/dL) were added to the Model 3 covariates to 

construct Model 4. To examine whether the observations were consistent across CHD risk 

categories and across high-, moderate-, or low-poverty areas, interactions for race–sex group 

X CHD risk category as well as race–sex group X poverty tertile were examined. All 

analyses were carried out using SAS, version 9.3 (SAS Institute Inc., Cary NC).

Results

The analytic sample included 7,809 WM, 7,712 WW, 4,096 BM, and 6,594 BW. The 

proportion of each race–sex group in the highest CHD risk category differed: 42.2% of WM, 

28.4% of WW, 46.9% of BM, and 41.1% of BW (56.5% of participants in this category had 

diabetes [n=5,715]). The characteristics of the study sample by CHD risk category are 

shown in Table 1. For predisposing factors, compared with those at lowest risk, individuals 

in the highest risk category were older, and relatively fewer reported income >$75,000 and 

having at least a high school education. For enabling factors, compared with those at lowest 

risk, more individuals in the highest risk category had health insurance and lived in census 

tracts with higher poverty. For factors reflecting perceived need, compared with those at 

lowest risk, more individuals in the highest risk category were adherent to medications and 

currently smoking. For factors reflecting observed need, more individuals in the highest risk 

category had depressive symptoms and obesity than those at lowest risk, but fewer had 

HDL-C >60 mg/dL, and the mean PCS score was lower. The study sample by race–sex 

group is presented in Appendix Table 1.
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The prevalence, awareness, treatment, and control of hyperlipidemia are presented across 

risk categories and by race–sex group in Figure 1. The prevalence of hyperlipidemia varied 

7%–13% across risk categories, with 81%–88% prevalence among those at highest risk, 

86%–97% in the FRS >20% category, 54%–67% in the FRS 10%–20% category, and 17%–

28% in the FRS <10% category. WM had the highest prevalence in only the highest risk 

category, in which prevalence was also most similar across race–sex groups. Awareness of 

hyperlipidemia was more prevalent in WW across all risk categories, but statistically 

significantly different from WM only for FRS >20%. On the other hand, BM had the lowest 

awareness, except in the lowest risk category, and these differences were statistically 

significantly lower than WM's awareness for all but the lowest risk category.

As also shown in Figure 1, more WM (83.7%) than other race–sex groups (68.9% of WW, 

72.1% of BM, and 68.6% of BW) were treated in the highest risk category, the FRS >20% 

category (53.2% of WM, 40.0% of WW, 40.0% of BM, 39.3% of BW), and the FRS 10%–

20% category (64.9% of WM, 59.7% of WW, 56.1% of BM, 49.2% of BW) but not the 

lowest risk category (99.6% of WM, 86.6 % of WW, 100% of BM, 82.4% of BW). BW 

were the least treated in all risk categories, and were treated 14%–17% less than WM, 

depending on the category; these differences were significantly different from WM in all but 

the FRS >20% category. Achieving control were 72.8% of WM, 65.5% of WW, 58.9% of 

BM, and 52.2% of BW in the highest risk category; 50.5% of WM, 35.7% of WW, 51.7% of 

BM, and no BW in the FRS >20% category; 83.3% of WM, 84.7% of WW, 76.9% of BM, 

and 78.5% of BW in the FRS 10%–20% category; and 90.9% of WM, 91.4% of WW, 

90.0% of BM, and 78.3% of BW in the FRS <10% category. Fewer BW achieved control 

than other race–sex groups, which were significantly different in comparison with WM, 

except for the FRS 10%–20% category.

Table 2 presents the crude and sequentially adjusted PRs for the prevalence, awareness, 

treatment, and control of hyperlipidemia for each race–sex group compared with WM. Each 

race–sex group was less likely than WM to have hyperlipidemia in the crude analyses. After 

adjustment for need factors, WW and BW had similar prevalence, but BM were 5% less 

likely to have hyperlipidemia than WM. Compared with WM, WW were more likely and 

BM less likely to be aware of having hyperlipidemia in both crude and fully adjusted 

analyses. WW, BM, and BW were 12%, 13%, and 19% less likely to be treated than WM, 

respectively, after adjusting for all factors that influence health services utilization; all of 

these differences were statistically significant. Similarly, WW, BM, and BW were 4%, 6%, 

and 11% less likely than WM to have achieved control after full adjustment.

The interactions for race–sex group X poverty tertile were not significant in any models 

(prevalence, p=0.43; awareness, p=0.35; treatment, p=0.16; control, p=0.52), indicating that 

these patterns did not differ by the poverty of the participant's census tract. However, the p-

values for race–sex group X CHD risk category were significant for the awareness (p=0.04), 

treatment (p<0.001), and control models (p<0.001), but not the prevalence model (p=1.00). 

Figure 2 shows the results of the fully adjusted analyses stratified by CHD risk category for 

awareness, treatment, and control of hyperlipidemia. Compared with WM, WW were 

significantly more likely to be aware of hyperlipidemia regardless of CHD risk category; 

BM were less likely to be aware, but this lower awareness was statistically significant only 
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for the highest risk and FRS 10%–20% categories; and BW were significantly less likely to 

be aware in the highest risk category, but more likely to be aware in the other categories, 

albeit not statistically significantly. All race–sex groups in the highest and lowest risk 

categories were less likely to be treated than WM, and BW but not others in the FRS 10%–

20% category were less likely to be treated than WM. Although all race–sex groups in the 

FRS >20% category were less likely to be treated than WM, these findings were not 

statistically significant. WW in the highest risk category were 12% less likely to achieve 

control than WM, BM were 19% less likely, and BW were 29% less likely. These 

differences were all statistically significant. These differences were not observed in the other 

risk categories, with the exception of BW at lowest risk, who were 10% less likely to 

achieve control compared with WM, a significant difference.

Discussion

This study described several potentially actionable findings that likely contribute to racial 

disparities in acute CHD. BM were less likely to be aware of hyperlipidemia compared with 

other race–sex groups, supporting the need for interventions to improve their awareness. 

This study also found that among those at highest CHD risk, WM were significantly more 

likely to be treated and controlled, and blacks in general but especially BW were less likely 

to be treated or controlled; factors influencing health services utilization did not explain 

these results.

This study's findings confirm prior reports of lower treatment and control of hyperlipidemia 

among women and blacks. A study using NHANES data reported improvements in lipid 

testing, treatment, and control from 1999 to 2006, but less so for women and minorities, 

without report of findings by race–sex group.19 In Massachusetts, a state with relatively low 

access barriers to health care, in 1999–2000, cholesterol management occurred in 7.3% 

fewer ambulatory encounters for women than for men, but 5.5% more encounters for blacks 

than for whites; LDLC targets were achieved for 20% fewer women than men and 19% 

fewer blacks than whites, but no race–sex findings were reported.20 A 2005 National 

Ambulatory Medical Care Survey study reported less-aggressive lipid screening and 

management for blacks than whites.21 This study builds on these prior observations by 

reporting findings by race–sex group across CHD risk categories, revealing that WM were 

likely driving previous findings.

This study's finding of more aggressive treatment and control of hyperlipidemia in WM 

relative to other race–sex groups is consistent with a 1999 study of CHD clinical 

management conducted by Shulman et al.9 In that study, multivariable results revealed that 

only BW were significantly less likely to be referred than others despite having similar 

symptoms and risk profiles, but blacks and women were referred for further evaluation 6% 

less often than whites and men. These differences are smaller than the 11%–15% lower 

treatment of hyperlipidemia and 7%–21% less control among WW, BM, and BW compared 

with WM in the highest risk category observed in this study. Two findings could help 

explain the more aggressive treatment of WM that were observed. First, a survey by Mosca 

and colleagues22 revealed that although primary care physicians widely endorsed the ATP 

III guidelines and CHD risk stratification, fewer than half reported actually calculating CHD 
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risk in routine clinical practice; estimating CHD risk without using a tool resulted in 

consistent underestimation, greatest among women. Another study of primary care 

physicians also reported risk underestimation based on risk factor information alone.23 

Second, because most acute CHD cases are WM,18,24 physicians’ personal clinical 

experience may reinforce their impression of high risk in this group, and without readily 

available risk prediction tools at the point of care, more aggressive treatment in WM relative 

to other race–sex groups may ensue. Recently announced guidelines for the management of 

hyperlipidemia continue to require calculations to risk stratify.25 If this study's findings are 

confirmed in other studies, interventions designed to improve objective risk prediction at the 

time of clinical decision making could help to decrease racial disparities in CHD.

Study strengths include its national reach, large numbers of blacks and women, and large 

number of available covariates including rigorously collected physiologic measures and 

validated self-reported variables like health status and medication adherence. Limitations 

include its observational study with attendant caution in drawing causal inferences. Some 

covariates were self-reported with known limitations. The cross-sectional design does not 

capture how management might have changed over time, but prior temporally contiguous 

longitudinal studies reached similar conclusions.26 Some people may have been treated for 

reasons other than hyperlipidemia, but information about the indication for treatment was 

not available. Although many covariates in Aday and Andersen's model were 

operationalized, domains including health beliefs, trust in physicians, family history of 

hyperlipidemia, and social support were not available.

In conclusion, this study describes a marked gap in treatment and control of hyperlipidemia 

for WW, BM, and BW compared with WM, especially among those at highest CHD risk. 

Findings were not attributable to numerous factors that influence health services utilization.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Prevalence, awareness, treatment and control of hyperlipidemia, by race-sex group and 

coronary heart disease risk category

Note: Asterisks indicate statistically significant differences compared with white men in the 

same category of risk. No black women achieved control in the FRS>20% category.

CVD, cardiovascular disease; FRS, Framingham coronary heart disease risk score
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Figure 2. 
Prevalence ratios and 95% CIs for each race-sex group relative to white men, stratified by 

ATP III risk group

Note: Prevalence ratios from models fully adjusted for factors influencing health services 

utilization.

ATP, Adult Treatment Panel; CVD, cardiovascular disease; FRS, Framingham coronary 

heart disease risk score
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Table 2

Incrementally adjusted prevalence ratios for prevalence, awareness, treatment and control of hyperlipidemia 

for race-sex groups

Model White Women vs. White Men PR 
(95% CI)

Black Men vs. White Men PR (95% 
CI)

Black Women vs. White Men PR (95% 
CI)

Prevalence of hyperlipidemia vs. not prevalent (n=26,211)

Model 1
a 0.71 (0.69, 0.73) 0.94 (0.92, 0.97) 0.77 (0.75, 0.79)

Model 2
b 0.72 (0.70, 0.74) 0.94 (0.91, 0.96) 0.78 (0.76, 0.80)

Model 3
c 0.72 (0.70, 0.74) 0.94 (0.91, 0.96) 0.78 (0.75, 0.80)

Model 4
d 1.02 (1.00, 1.04) 0.95 (0.93, 0.97) 1.00 (0.98, 1.02)

Awareness of hyperlipidemia vs. unawareness among those with hyperlipidemia (n=14,982)

Model 1
a 1.10 (1.07, 1.13) 0.88 (0.85, 0.91) 1.00 (0.97, 1.03)

Model 2
b 1.11 (1.08, 1.14) 0.89 (0.86, 0.92) 1.02 (0.99, 1.05)

Model 3
c 1.10 (1.08, 1.13) 0.90 (0.87, 0.93) 1.03 (1.00, 1.06)

Model 4
d 1.07 (1.04, 1.10) 0.89 (0.86, 0.93) 0.98 (0.95, 1.02)

Lipid treatment vs. not treated among those who are aware of hyperlipidemia (n=10,558)

Model 1
a 0.90 (0.87, 0.93) 0.87 (0.83, 0.90) 0.83 (0.81, 0.86)

Model 2
b 0.90 (0.87, 0.93) 0.88 (0.85, 0.92) 0.85 (0.82, 0.88)

Model 3
c 0.90 (0.87, 0.93) 0.88 (0.85, 0.92) 0.86 (0.82, 0.89)

Model 4
d 0.88 (0.85, 0.91) 0.87 (0.84, 0.91) 0.81 (0.78, 0.84)

Achievement of LDL-C goal vs. not achieving goal among those treated with lipid lowering medication (n=7,649)

Model 1
a 1.04 (1.01, 1.07) 0.85 (0.81, 0.89) 0.81 (0.77, 0.84)

Model 2
b 1.06 (1.03, 1.09) 0.87 (0.83, 0.91) 0.84 (0.81, 0.88)

Model 3
c 1.06 (1.03, 1.09) 0.87 (0.83, 0.92) 0.85 (0.81, 0.89)

Model 4
d 0.96 (0.94, 0.99) 0.94 (0.91, 0.97) 0.89 (0.86, 0.91)

PR, prevalence ratio; CI, confidence interval; LDL-C, low density lipoprotein cholesterol

a
Race-sex group (main exposure)

b
Model 1 + age, income, education, region (predisposing factors)

c
Model 2 + insurance, rural residence, % of residents of living below the poverty line (enabling factors)

d
Model 3 + Coronary heart disease risk category, diabetes, physical component summary score, obesity, depressive symptoms, high density 

lipoprotein cholesterol >60 mg/dL, current smoking, medication adherence (need factors)
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