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Purpose: The primary objective of this study is to examine the race-specific associations
between statin use and overall mortality, as well as cardiovascular and cancer mortality, among
blacks and whites in the Southeastern United States (US). Little is known about these associa-
tions in blacks.

Patients and methods: The Southern Community Cohort Study is an ongoing, prospec-
tive cohort study, which enrolled from 2002 through 2009 nearly 86,000 participants aged
40-79 years. We used Cox regression models to estimate race-specific hazard ratios (HRs) and
95% confidence intervals (CI) for overall and cause-specific mortality associated with statin use
based on self-reported hypercholesterolemia and treatment at cohort entry. Mean age at cohort
entry was 51.4 years in blacks (n=48,825) and 53.5 years in whites (n=18,560). Sixty-one percent
of participants were women. Whites were more likely to have self-reported hypercholesterolemia
(40% versus 27%, P<<0.001), and to report being treated with either statins (52% versus 47%,
P<0.001) or combination lipid therapy (9% versus 4%, P<<0.001) compared with blacks,
regardless of sex. During follow-up (median: 5.6 years) 5,199 participants died. Compared with
untreated hypercholesterolemic individuals, statin use was associated with reduced all-cause
mortality (adjusted HR [aHR] 0.86; 95% CI 0.77-0.95) and cardiovascular disease mortality
overall (aHR 0.75; 95% C10.64—0.89) and among whites (aHR 0.67; 95% CI 0.50-0.90), blacks
(aHR, 0.80; 95% CI 0.65-0.98), men (aHR 0.70; 95% CI 0.55-0.90), and women (aHR 0.79;
95% CI 0.63-0.99) (P>0.05 for race and sex interaction). Statin use was not associated with
cancer mortality overall or in subgroup analyses.

Conclusion: Regardless of race or sex, self-reported statin use was linked to reduced all-cause
and cardiovascular disease mortality. However, factors contributing to the modestly lower statin
use and markedly lower prevalence of self-reported hypercholesterolemia among blacks remain
to be determined.

Keywords: statins, disparities, hypercholesteromia, undertreatment, underdiagnosis, mortality

Introduction

After decades of clinical trials, 3-hydroxy-methylglutaryl coenzyme A reductase
inhibitors (statins) have emerged as key agents for reducing cardiovascular events
and mortality via the modulation of inflammation and serum lipoprotein cholesterol
levels.'* However, data are limited on the use of statins across ethnic groups, and it is
not known whether racial differences exist in the relationship between statin use and
cardiovascular mortality, particularly among blacks for whom rates of cardiovascular
disease (CVD) mortality are still the highest in the United States (US). Moreover,
the benefit of statins on all-cause mortality has not been conclusively demonstrated
for women.** Finally, despite early animal studies indicating an association between
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statins and increased risk of tumors,® substantial experimental
data suggest that statins may in fact have antiproliferative
and proapoptotic effects.”® Epidemiologic studies of the
association between statin use and cancer have generated
inconsistent results,”!° and few studies have included black
participants.

The Southern Community Cohort Study (SCCS) is
a large, prospective cohort study examining health dis-
parities among adults, over two-thirds black, residing in
the Southeastern US where rates of CVD are among the
highest in the nation.!" The similar income and education
levels of both black and white participants in the SCCS
allow contemporaneous socioeconomic differences that
sometimes confound racial comparisons to be minimized.
Thus, we have characterized the use of statins among black
and white participants in the SCCS, and we have examined
race-specific associations between baseline statin use and
all-cause, cardiovascular, and cancer mortality. Our a priori
analysis objectives also included examination of the asso-
ciation between statin use and mortality separately among
men and women, as well as by diabetic status and age (<65
or =65 years) at cohort entry.

Methods
The SCCS is an ongoing, prospective cohort study, which
enrolled from 2002 through 2009 nearly 86,000 adult
participants, age 4079 years, residing in 12 states in the
Southeastern US. The study design and methods have been
described in detail previously.!! Approximately 86% of
participants were enrolled through participating community
health centers (CHC), institutions which provide primary
health and preventive services in medically underserved areas
and thus serve generally low-income populations,'? and the
remaining 14% were enrolled through mail-based general
population sampling. The present report focuses on 67,385
black and white CHC participants, which ensured similarities
in socioeconomic characteristics and access to health care at
cohort entry regardless of race. The restriction to black and
white participants was because the sample sizes for other
racial groups were too small for stable statistical analysis.
Upon entry into the SCCS, participants were adminis-
tered a baseline, computer-assisted personal interview at
the CHC (available at http://www.southerncommunitystudy.

org), which ascertained information about demographic,
socioeconomic, and anthropometric characteristics, per-
sonal and family medical history, tobacco and alcohol use,
medication use, and other factors. Participants were asked
whether a doctor had ever told them they had high cholesterol.

Those who responded affirmatively were asked additional
follow-up questions regarding the use (and names) of all
prescription medications for treatment of high cholesterol.
Participants were classified into four groups based on their
responses to these questions: no high cholesterol at base-
line, high cholesterol with no lipid-lowering drug therapy,
high cholesterol on statin therapy, high cholesterol on other
drug therapy. SCCS participants provided written informed
consent, and the Institutional Review Boards of Vanderbilt
University Medical Center and Meharry Medical College
approved all study protocols.

Vital status and cause of death were ascertained by link-
age of the cohort with the Social Security Administration and
the National Death Index (NDI), respectively. For analyses
of all-cause mortality and cause-specific mortality, follow-
up extended through December 31, 2010 (the latest date for
which cause of death information was available from NDI)
or date of death, whichever occurred first. For those whose
vital status was reported as unknown by the Social Security
Administration in 2010, follow-up was censored at the last
SCCS contact with the participant if prior to December 31,
2010. The following cause-specific categories of mortality
were examined: CVD (underlying causes classified as Inter-
national Classification of Diseases, Tenth Revision [ICD-10],
codes 100-199, which include ischemic heart diseases, hyper-
tensive diseases, cerebrovascular diseases, and other forms
of heart disease); cancer (ICD-10 codes C00—C97); and all
other non-external causes excluding CVD, cancer, and all
ICD-10 codes beginning with S, T, V, W, X, and Y (such as
injury, poisoning, or accident).

Statistical analysis

Crude frequency distributions of categorical variables were
compared using chi-square tests, while 7-tests or analysis
of variance were used for continuous variables. Cox pro-
portional hazards models, using age as the time scale, were
used to estimate hazard ratios (HRs) and corresponding 95%
confidence intervals (CI) for the relation between statin use
and cause-specific and all-cause mortality overall and by
age, race, sex, and diabetic status. Data satisfied the propor-
tional hazards assumption, and the following covariates were
selected a priori based on subject matter knowledge: year
of SCCS enrollment (2002-2003, 2004-2005, 20062007,
2008-2009); marital status (married, single, divorced, or
widowed); highest level of education completed (<high
school, high school/vocational school, some college/
junior college, completed college, or graduate school);
total household income in the previous year (<$15,000;
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$15,000-$24,999; $25,000-$49,999; =$50,000); health
insurance status (none, any private insurance, Medicaid
only, Medicare only, other); body mass index (BMI) using
participants’ self-reported weight and height at baseline
(BMI <18.5 defines underweight, 18.5-24.9 normal weight,
25-29.9 overweight, 30-39.9 obese, =40 morbidly obese);
cigarette smoking (never, former, current <10 cigarettes
per day [cpd], 10—19 cpd, and =20 cpd); alcohol consump-
tion (none, moderate [one drink/day for women, two drinks/
day for men], heavy [>one drink/day for women, >two
drinks/day for men]); and history of hypertension, myo-
cardial infarction (MI)/coronary bypass surgery (CABG),
diabetes, and stroke (all yes/no). Differences between crude
and adjusted HR estimates were minimal and we present
only the adjusted estimates. A two-tailed P-value<<0.05 was
accepted as the threshold for statistical significance. Statisti-
cal analyses were conducted using SAS software, version 9.3
(SAS Institute Inc., Cary, NC, USA).

Our a priori analysis plan called for examination of the
association between statin use and mortality separately by
race and sex, as well as by diabetic status and age (<65
or =65 years) at cohort entry. Likelihood ratio tests were
conducted comparing the main effects models with and
without interaction terms between statin use and race, sex,
diabetes status, or age.

Results

Among the 67,385 SCCS participants included in this
analysis, 72% (n=48,825) were black and 61% (n=40,777)
were women. Mean age at start of follow-up was 51.4 and
53.5 years for blacks and whites, respectively. Overall, 88%
of participants had no history of MI/CABG or stroke at base-
line, while 56% and 21% reported having been diagnosed
with hypertension or diabetes, respectively, prior to cohort
enrollment.

At the baseline interview, 20,722 (31%) participants
reported a diagnosis of high cholesterol (Table 1). The
prevalence of high cholesterol was significantly higher
among whites than blacks (40% versus 27%; P<<0.001)
(Table 2), and this racial difference was evident for both
men (34% for whites, 21% for blacks) and women (43% for
whites, 32% for blacks), and for all age and income groups.
Among participants with high cholesterol, 10,045 (48%)
reported being treated with a statin and 9,783 (47%) were
untreated, while only 894 (4%) reported using other lipid
lowering drugs, including 228 users of fibrates and 172 users
of ezetimibe. Mean age at diagnosis of high cholesterol was
younger among untreated individuals (45.7 years), compared

with those treated with statins (49.8 years) or other drugs
(48.8 years), and this pattern was observed for all race and
sex groups.

The frequency of statin use was significantly higher
(P<0.001) among whites than blacks with self-reported
high cholesterol (52% versus 47%), among whites than
blacks overall (21% versus 13%), and among women than
men with high cholesterol (49% versus 47%) and overall
(17% versus 11%). Similarly, the frequency of combination
therapy (statin plus other lipid-lowering drug) was higher in
whites than blacks (9% versus 4%, P<<0.001). Approximately
90% of statin users used lipophilic statins, with the majority
using atorvastatin.

Distributions of the four study groups according to
baseline characteristics are presented in Table 1. Statin use
increased during the study period, from a prevalence of 12%
in 2002-2003 to a prevalence of 18% in 2008-2009. Statin
use also increased with increasing age of the participant.
Statin use was not consistently associated with education
level and income, but those who smoked cigarettes or drank
alcohol were less likely to be statin users than non-smokers
or non-drinkers. BMI was strongly associated with use of
statins; compared with normal weight (BMI 18.5-24.9)
individuals, the prevalence of statin use among those who
were extremely obese (BMI =40) was more than three times
higher. Participants with high cholesterol and with any of the
evaluated comorbidities (hypertension, MI/CABG, diabetes,
or stroke) were significantly more likely to be treated with
statins. For all of the examined variables, patterns of associa-
tion with statin use were virtually identical among blacks and
whites (Table 2), although the higher use among women than
men was more pronounced among blacks (15% versus 9%)
than whites (22% versus 18%).

Median duration of follow-up was 5.6 years, account-
ing for 352,389 person-years overall. When examined for
subgroups, median follow-up (years) was 5.9 for blacks,
4.7 for whites, 5.6 for women, 5.5 for men, 5.1 for statin
users, and 5.7 for non-users of statins. During the follow-up,
a total of 5,199 deaths were identified in the cohort, 819 of
them among statin users. CVD was the cause of death for
1,643 deaths, 316 among statin users.

All-cause, CVD, and cancer mortality

Compared with those with untreated high cholesterol, statin
users experienced significantly lower all-cause mortality
and CVD mortality, with HRs of 0.86 (95% CI 0.77-0.95)
and 0.75 (95% CI 0.64-0.89), respectively (Table 3).
Decreased all-cause mortality associated with statin use
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Table | Self-reported high cholesterol and statin or other lipid-lowering medication use according to baseline characteristics of
67,385 SCCS participants, 20022009

Characteristic High cholesterol No high cholesterol
n=20,722 (31%) n=46,663 (69%)
Statins® Other drugs Untreated n (%)
n=10,045 (15%) n=894 (1%) n=9,783 (15%)
n (%) n (%) n (%)
Age at interview (years)
4049 2,448 (7) 246 (1) 4,109 (13) 25,938 (79)
50-59 3,873 (17) 337 (2) 3,602 (16) 14,516 (65)
6069 2,791 (30) 223 (2) 1,576 (17) 4,713 (51)
70-79 933 (31) 88 (3) 496 (16) 1,496 (50)
Year of SCCS enrollment
2002-2003 2,589 (12) 210 (1) 2,990 (14) 15512 (73)
2004-2005 2,958 (14) 257 (1) 3,005 (14) 14,702 (70)
2006-2007 2,787 (18) 270 (2) 2,435 (15) 10,360 (65)
2008-2009 1,711 (18) 157 (2) 1,353 (15) 6,089 (65)
Sex
Female 7,042 (17) 574 (1) 6,653 (16) 26,508 (65)
Male 3,003 (11) 320 (1) 3,130 (12) 20,155 (76)
Race
Black 6,220 (13) 487 (1) 6,623 (14) 35,495 (73)
White 3,825 (21) 407 (2) 3,160 (17) 11,168 (60)
Marital status
Married 3,797 (18) 348 (2) 3,301 (l6) 13,764 (65)
Single 1,401 (9) 123 (1) 1,853 (12) 12,731 (79)
Divorced 3,237 (14) 294 (1) 3,554 (15) 16,357 (70)
Widowed 1,609 (24) 129 (2) 1,073 (16) 3,801 (57)
Education
<high school 3,492 (16) 271 (1) 3,044 (14) 14,434 (68)
High/vocational school 3,901 (14) 343 (1) 3,730 (14) 19,382 (71)
Some college 1,744 (14) 187 (1) 2,006 (16) 8,779 (69)
=college 906 (15) 93 (2) 1,002 (17) 4,060 (67)
Annual household income ($)
<15,000 5,999 (15) 503 (1) 5,684 (14) 28,358 (70)
15,000-24,999 2,191 (15) 169 (1) 2,063 (14) 10,337 (70)
25,000-49,999 1,189 (15) 147 (2) 1,311 (16) 5,387 (67)
=50,000 562 (17) 66 (2) 601 (18) 2,126 (63)
Health insurance
Any private 2,250 (16) 205 (1) 2,289 (16) 9,472 (67)
Medicare only 1,644 (26) 128 (2) 998 (16) 3,507 (56)
Medicaid only 1,466 (16) 125 (1) 1,277 (14) 6,576 (70)
Other 1,700 (23) 192 (3) 1,189 (16) 4,459 (59)
No health insurance 2,932 (10) 243 (1) 3,958 (13) 22,407 (76)
BMI (kg/m?)
Underweight (<18.5) 36 (4) 2(0) 80 (9) 762 (87)
Normal (18.5-24.9) 1,188 (7) 114 (1) 1,760 (11) 13,511 (82)
Overweight (25-29.9) 2,666 (14) 254 (1) 2,899 (15) 13,551 (70)
Obese (30-39.9) 4,448 (20) 380 (2) 3,801 (17) 13,903 (62)
Extremely obese (40+) 1,618 (22) 138 (2) 1,162 (16) 4,467 (60)
Smoking
Never 4,018 (17) 351 (2) 3,658 (16) 15,343 (66)
Former 3,096 (22) 270 (2) 2,435 (18) 8,089 (58)
Current <10 848 (9) 74 (1) 1,075 (1'1) 7,726 (79)
Current 10-19 923 (9) 69 (1) 1,179 (12) 7,715 (78)
Current 20+ 1,148 (11) 130 (1) 1,428 (14) 7,713 (74)
Alcohol drinking?
Heavy 709 (6) 72(1) 1,347 (11) 10,302 (83)
Moderate 2,892 (13) 264 (1) 3,377 (15) 16,539 (72)
None 6,347 (20) 551 (2) 4,951 (16) 19,444 (62)
(Continued)
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Table | (Continued)

Characteristic High cholesterol

n=20,722 (31%)

No high cholesterol
n=46,663 (69%)

Statins® Other drugs Untreated n (%)
n=10,045 (15%) n=894 (1%) n=9,783 (15%)
n (%) n (%) n (%)
Hypertension
No 1,688 (6) 163 (1) 3,266 (I1) 24,453 (83)
Yes 8,356 (22) 731 (2) 6,512 (17) 22,192 (59)
MI/CABG
No 8,174 (13) 733 (1) 9,028 (14) 44,991 (71)
Yes 1,859 (42) 161 (4) 744 (17) 1,643 (37)
Diabetes
No 5,416 (10) 496 (1) 7,384 (14) 39,884 (75)
Yes 4,624 (33) 398 (3) 2,392 (17) 6,762 (48)
Stroke
No 8,703 (14) 780 (1) 8,957 (14) 44,424 (71)
Yes 1,331 (30) 113 (3) 803 (18) 2,210 (50)

Notes: *Moderate (one drink/day for women, two drinks/day for men) and heavy (>one drink/day for women, >two drinks/day for men); ®P-values for all comparisons

were <0.0001.

Abbreviations: BMI, body mass index; CABG, coronary artery bypass surgery; MI, myocardial infarction; SCCS, Southern Community Cohort Study.

was more pronounced among whites (HR 0.82; 95% CI
0.69—-0.98) than blacks (HR 0.89; 95% CI 0.79-1.02); the
same was true for CVD mortality, with HRs of 0.67 (95%
CI 0.50-0.90) among whites and 0.80 (95% CI 0.65-0.98)
among blacks. The race-by-statin use interaction was not
statistically significant for either all-cause (P=0.19) or CVD
mortality (P=0.22). Statin use was more strongly inversely
associated with all-cause and CVD mortality among men
(HR =0.82, 95% CI 0.70-0.96, and HR =0.70, 95% CI
0.55-0.90, respectively) than women (HR =0.89, 95% CI
0.77-1.02, and HR =0.79, 95% CI 0.63-0.99, respectively),
although the interaction between sex and statin use was
not statistically significant for all-cause (P=0.49) or CVD
mortality (P=0.39).

The beneficial effects of statins on both all-cause and
CVD mortality were evident among diabetics (HR 0.81; 95%
CI10.70-0.94 and HR 0.71; 95% CI1 0.56—0.90, respectively)
and non-diabetics (HR 0.89; 95% C10.77—-1.03 and HR 0.79;
95% CI 0.63—1.00, respectively). Statin use was inversely
associated with total mortality regardless of age, with HRs
of 0.85 (95% CI 0.76-0.96) and 0.85 (95% CI 0.68-1.06)
among those below and above age 65 years, respectively.
For CVD mortality, the corresponding HRs were 0.75 (95%
CI10.62-0.90) and 0.83 (95% CI 0.58-1.20) (P>0.05 for all
interactions) (data not shown).

There was no association between statin use and cancer
deaths overall (HR =0.90; 95% CI 0.72—1.12) and by race,
sex, or baseline diabetes status (Table 3). Additional adjust-
ment of the models for history of cancer at baseline had
virtually no effect on the HRs for cancer mortality.

Participants with untreated high cholesterol at baseline
had slightly lower HRs for all-cause mortality compared
to those without high cholesterol, regardless of race or
sex, which was accounted for by increases in non-CVD
mortality among the group without high cholesterol (HR
for cancer =1.19, 95% CI 0.99—-1.42; HR for other external
causes =1.34; 95% CI 1.16—-1.55; Table 3). CVD mortality
rates were similar among those with untreated high choles-
terol and those with normal cholesterol.

Discussion
In this SCCS population of predominantly low-income
blacks and whites in the Southeastern US, including some
of the largest numbers of women and blacks studied in a
single study to date, we observed a significant 14% reduc-
tion in HR of all-cause mortality among statin-treated versus
untreated patients with hypercholesterolemia. The absence
of an association between statin use and death from cancer
or other nonvascular causes suggests that the beneficial
effect on all-cause mortality is driven mainly by the strong
reduction (25%) in the HR of CVD mortality observed
among statin users. Similar decreases in risk of total and
cardiovascular death among users of statins have been con-
sistently reported,>*-!7 including in the primary prevention
setting, although an atorvastatin trial failed to show benefits
on all-cause mortality.'®

Our study population provides for the first time not
only a description of statin use patterns among a large
number of blacks, but also prospectively derived risk esti-
mates of the total and cardiovascular mortality benefits of
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Table 3 Hazard ratios (HRs) and 95% confidence intervals (Cls) for all-cause and cause-specific mortality in relation to high cholesterol

and use of statins at cohort entry

Overall Blacks
Deaths PY HR® 95% ClI Deaths PY HR® 95% CI

All deaths
High cholesterol, statins 819 49,329 0.86 0.77-0.95 505 32,365 0.89 0.79-1.02
High cholesterol, other drugs 86 4,274 0.98 0.78-1.22 53 2,468 1.10 0.82-1.46
No high cholesterol 3,600 248,251 1.15 1.06—1.25 2,685 196,359 .16 1.05-1.28
High cholesterol, untreated 694 50,534 Ref 464 35,976 Ref

Cardiovascular deaths (ICD-10 100-199)
High cholesterol, statins 316 0.75 0.64-0.89 204 0.80 0.65-0.98
High cholesterol, other drugs 28 0.73 0.50-1.08 14 0.64 0.37-1.09
No high cholesterol 1,026 0.94 0.82-1.07 803 0.97 0.82-1.14
High cholesterol, untreated 273 Ref 190 Ref

Cancer deaths (ICD-10 C00-C97)
High cholesterol, statins 167 0.90 0.72-1.12 99 0.92 0.69-1.21
High cholesterol, other drugs 14 0.87 0.50-1.51 8 0.95 0.46—1.95
No high cholesterol 859 1.19 0.99-1.42 663 1.21 0.97-1.49
High cholesterol, untreated 152 Ref 102 Ref

All other non-external causes®
High cholesterol, statins 289 0.94 0.79-1.12 173 0.93 0.75-1.17
High cholesterol, other drugs 37 1.29 0.91-1.83 27 1.69 1.12-2.55
No high cholesterol 1,303 1.34 1.16—1.55 950 1.29 1.08-1.53
High cholesterol, untreated 218 Ref 148 Ref

Notes: *Age used as timescale in Cox proportional hazards models. All models adjusted for year of SCCS enrollment; marital status; education; income; health insurance;
BMI; cigarette smoking; alcohol consumption; history of hypertension, MI/CABG, diabetes, and stroke; and for race and sex where appropriate; *excludes deaths due to CVD,

cancer, and external cause (ICD-10 codes beginning with S, T, V, W, X, and Y).

Abbreviations: BMI, body mass index; CABG, coronary artery bypass surgery; CVD, cardiovascular disease; ICD-10, International Classification of Diseases, Tenth Revision;
MI, myocardial infarction; PY, person-years; Ref, reference category; SCCS, Southern Community Cohort Study.

statin use among blacks. We did not expect to observe a
marked difference in the prevalence of self-reported hyper-
cholesterolemia between white (40%) and black (27%) par-
ticipants in our study. A difference of this magnitude would
be difficult to explain even if black populations showed
lower mean low-density lipoprotein (LDL) cholesterol
levels compared to whites, which is not the case; a recent
report of trends in lipids and lipoproteins in US adults over
a 22-year period,'® as well as the distribution of plasma
LDL cholesterol levels among black and white participants
in the Atherosclerosis Risk in Communities Study,'” do not
show significant differences between blacks and whites.
Consequently, it is reasonable to entertain the suspicion of
underdiagnosis or decreased awareness of this condition in
blacks. This is concerning, particularly in the context of the
similarities in socioeconomic characteristics and access to
care among members of the SCCS cohort.

Among those with high cholesterol, the frequency of
use of statin or combination lipid-lowering therapy was
modestly but significantly higher among whites; this racial
difference was evident for both men and women, suggesting
undertreatment among blacks even when more aggressive
management is needed. Racial differences in utilization of

antihypertensive medications in this same cohort were not
observed (data not shown), suggesting that systematic error
or general underreporting by blacks are unlikely to explain
these disconcerting results. Of note, the pattern of dyslipi-
demia and use of lipid-lowering medications observed in this
cohort mirrors trends in US adults by age, sex, and race.'
These findings, in conjunction with the inverse association
between statin use and lifestyle factors such as smoking and
alcohol consumption, have important implications for future
research and clinical practice related to the aggressive treat-
ment of high cholesterol in populations with high rates of
CVD events and related risk factors.

Statins decrease LDL cholesterol levels by about the
same amount in women as in men. A recent meta-analysis
of 18 randomized trials, which included over 40,000 women,
reported similar reductions in cardiovascular event rates
and all-cause mortality among men and women who used
statins,’ although a number of trials have failed to show
substantial or statistically significant all-cause mortality
benefits in women.* In our large study population of over
40,000 women, we observed moderately stronger effect sizes
among men, but substantial 21%-30% reductions in HRs of
CVD mortality and 11%—18% reductions in HRs of all-cause
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Whites Men Women

Deaths PY HR® 95% ClI Deaths PY HR? 95% CI Deaths PY HR® 95% CI
314 16,965 0.82 0.69-0.98 351 0.82 0.70-0.96 468 0.89 0.77-1.02
33 1,806 0.84 0.58-1.22 46 0.99 0.73-1.36 40 0.92 0.67-1.28
915 51,892 1.15 0.99-1.33 2,116 1.12 0.99-1.26 1,484 1.17 1.04-1.32
230 14,559 Ref 327 Ref 367 Ref

112 0.67 0.50-0.90 143 0.70 0.55-0.90 173 0.79 0.63-0.99
14 0.85 0.48-1.50 14 0.65 0.37-1.13 14 0.80 0.46—1.38
223 0.87 0.67-1.12 618 0.92 0.76-1.11 408 0.94 0.77-1.14
83 Ref 134 Ref 139 Ref

68 0.84 0.58-1.23 66 0.95 0.66—1.37 101 0.89 0.67-1.18
6 0.75 0.32-1.77 7 1.04 0.47-2.28 7 0.77 0.35-1.65
196 1.15 0.84-1.58 475 1.24 0.94-1.64 384 1.14 0.91-1.43
50 Ref 59 Ref 93 Ref

116 0.99 0.73-1.34 118 0.88 0.67-1.15 171 0.99 0.78-1.27
10 0.84 0.43-1.63 19 1.28 0.78-2.09 18 1.25 0.76-2.07
353 1.45 1.12—-1.88 748 1.23 1.00-1.51 555 1.43 1.16-1.75
70 Ref 105 Ref 113 Ref

mortality among both men and women. Interestingly, in
the meta-analysis,’ the all-cause mortality benefit among
women was more pronounced among patients with low
cardiovascular risk profiles. The majority of participants in
our study overall had no reported history of MI/CABG or
stroke at baseline, and obesity, despite its high prevalence in
this cohort, has been shown to be associated with elevated
all-cause and CVD mortality only among white women in
the SCCS.? Thus, the mortality benefit observed among
women in our cohort appears to support the finding of the
meta-analysis, although 19% of those on statins had a prior
MI/CABG so may be treated for secondary rather than
primary prevention.

The use of statins as a strategy for CVD risk reduction in
the elderly and among diabetics has important public health
implications. In line with results of a recent meta-analysis,*!
we observed similar beneficial effects of statins on all-cause
and CVD mortality among those with and without diabetes
at baseline, and among those older or younger than 65.
Evaluation of increased risk of developing incident diabetes
among statin users is of increasing concern** and warrants
further investigation with longer follow-up in the SCCS
population.

Cancer mortality was not significantly associated with
statin use overall or in any examined subgroup in our study.
Despite a few reports of modest protective effects of statins
on cancer, numerous reviews and meta-analyses of more than
38 observational studies and clinical trials have similarly
concluded that statin use is not associated with cancer inci-
dence or mortality overall or at specific sites.”!? A recent large
prospective Danish study (162,067 cancer deaths) showed an
inverse association between statin use and cancer mortality
among those using statins at the time of cancer diagnosis. It
is possible that we may have missed detecting an association
due to the low number of cancer events during the relatively
short follow-up in our cohort and small effect size of statins
on cancer.?* In any case, it is reassuring that statin use for
primary prevention of CVD does not appear to be associated
with increased cancer risk.

We did observe modestly increased risks of death from
cancer and non-CVD causes, but similar CVD mortality,
among those with normal cholesterol compared with those
with untreated high cholesterol. This finding is consistent
with previous epidemiologic studies of serum total or LDL
cholesterol, particularly among the elderly.>2* However,
rather than causal associations, these are likely to reflect
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unhealthy lifestyle choices of the normal cholesterol group,
who are more likely to be current smokers and heavy alcohol
drinkers, or complex physician decision-making leading per-
haps to underprescribing of statins to hypercholesterolemic
patients with fewer or less severe risk factors and lower
LDL levels.?-°

Among the limitations of our study is the fact that we
were unable to assess duration of statin therapy, or dose or
adherence. Moreover, the study relied on self-report of high
cholesterol and statin use, which could result in possible mis-
classification effects of unknown magnitude and direction,
and we had no information on when the individual initiated
statin therapy. As prevalent or long-term users of statins rep-
resent a select population of individuals who tolerate therapy
and have survived earlier events, inclusion of these patients
may bias the results of observational studies. An additional
limitation is reliance on ICD-10 cause of death codes from
the National Death Index, which may not correctly classify
all causes of death. Residual confounding by comorbidities
or other variables for which information was not obtained
on the baseline questionnaire, known and unknown biases
associated with the prescription of statins,*'** and increased
health consciousness and healthier lifestyle among statin
users,**** which are difficult to measure in an observational
study, cannot be ruled out and could explain in part the
observed beneficial effects of statins. Duration of follow-up
was relatively short in our study (median 5.6 years), and
further follow-up of the cohort for examination of the studied
associations is warranted. Furthermore, the equivalent HR for
CVD mortality among those with untreated high cholesterol
and those with normal cholesterol raise the possibility that
benefits of statins on CVD may derive not only from lower-
ing of cholesterol but also from anti-inflammatory or other
attributes of the medications.

The major strengths of our study include the large sample
size and the comparison of black and white populations of
similar socioeconomic status and comparable health care
access, thus allowing examination of mortality effects of
statins by race while minimizing confounding effects related
to socioeconomic status. The study cohort was enrolled in a
single region of 12 states in the Southeastern US, with little
likelihood of additional influences from subregional factors.
Our choice of the referent group (hypercholesterolemic not
on lipid-lowering drugs instead of normolipidemic partici-
pants) may have helped to reduce the potential bias due to
differential awareness of existence of hypercholesterolemia.
In addition, the collection of extensive baseline information
for the entire SCCS cohort, and the systematic follow up for

all-cause and cause-specific mortality, enabled robust, precise
estimation of multivariate HRs associated with use of statins
in the largest cohort of blacks studied to date.

Conclusion

We have observed associations suggesting generally similar
and strong benefits of statin use on overall and CVD mortal-
ity among both blacks and whites in the Southeastern US.
The low prevalence of self-reported hypercholesterolemia
in blacks raises the possibility of underdiagnosis of this
strongest of cardiovascular risk factors, and our findings
suggest modest underutilization of statins among blacks.
Whether these results are generalizable to black and white
populations in regions of the US other than the Southeast, in
which rates of CVD are particularly high, warrants further
investigation.
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