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Abstract
Objective—To examine the prospective association of depressive symptoms with circulating C-
reactive protein (CRP) and determine the direction of that association.

Methods—Using data from 2544 healthy participants in the Coronary Artery Risk Development
in Young Adults (CARDIA) study (ages 33–45, 55% female, 42% black), we examined the
prospective association of depressive symptoms, as measured by the Centers for Epidemiologic
Studies Depression Scale (CES-D), with circulating CRP five years later.

Results—Depressive symptoms at CARDIA Year 15 predicted CRP at Year 20, independent of
demographic characteristics, biological and medical risk factors, health behaviors, and Year 15
CRP. This association, however, was conditional upon race such that the increase in CRP with
increasing depressive symptoms was present in blacks but not whites. In neither blacks nor whites
did Year 15 CRP predict Year 20 depressive symptoms. Among black participants, when
examined in separate analyses, higher scores on the depressed affect and somatic symptoms
subscales of the CES-D, and lower scores on the positive affect subscale were associated with
greater Year 20 CRP. The interpersonal problems subscale was unrelated to CRP. When all four
subscale scores were entered simultaneously in the same model, black participants' scores on the
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positive affect and somatic symptoms subscales emerged as independent predictors of Year 20
CRP whereas the depressed affect and interpersonal problems subscales did not.

Conclusions—Depressive symptoms may be more closely linked to inflammation in blacks than
in whites.

Keywords
C-reactive protein; Center for Epidemiologic Studies Depression Scale; CES-D; positive affect;
blacks; prospective study

Introduction
The comorbidity of mental depression with chronic physical disease has been well-
established (1–3). Moreover, converging evidence from psychosocial, medical, and
epidemiologic research suggests that greater severity of depressive symptoms is associated
with greater risk for incident disease among healthy individuals (4,5), as well as accelerated
disease progression and more functional limitations among persons with pre-existing
medical conditions (6,7).

The association of poorer physical health with depressive symptomatology may be greater
for blacks than whites (8–11). For example, diagnosed depression has been associated with
increased odds of comorbid hypertension and diabetes in both black and white adults, but
the effect is substantially larger in blacks (11). Also, in a case-control study of persons with
type 2 diabetes, greater symptoms of depression were associated with a greater odds of
having poor control of at least two of three intermediate outcomes (systolic blood pressure,
blood glucose, low-density lipoprotein cholesterol) in blacks but not whites (10).

One mechanism through which depression might influence physical health is via modulation
of inflammatory processes. Cross-sectional findings have offered preliminary support for
this proposed mechanism, with concentrations of pro-inflammatory cytokines and acute
phase proteins being higher in persons with major depression relative to their non-depressed
counterparts (12,13), and greater among those with worse symptoms of depression in non-
clinical populations (14). Though informative in terms of supporting the hypothesized link
between depression and inflammation, cross-sectional studies fall short of determining the
causal direction of the association.

Several longitudinal studies conducted in the general population have expanded upon the
cross-sectional research by examining the direction of the depression-inflammation
association (15–22). Of particular interest are three studies that were both truly prospective
in design (i.e., controlled for baseline levels of the dependent variable) and examined the
depression-inflammation association in both directions (18,19,22). Two of these studies
found elevated C-reactive protein (CRP) concentrations to predict subsequent depressive
symptoms—but not the reverse, between 5 and 12 years of follow-up (19,22). The third,
which examined CRP and interleukin (IL)-6, found depressive symptoms to predict
increased IL-6 six years later, but found no support for the reverse association. CRP,
however, was unrelated to depressive symptoms in either direction (18).

With one exception (22), the existing longitudinal research on depression and inflammation
has been based on data collected from predominantly white (85–100%), middle-aged and
older samples. Although Matthews and colleagues (22) employed a racially heterogeneous
sample, they did not test the interaction of depressive symptoms with race. However, an
earlier report from the same sample found a race-by-depressive symptoms interaction when
predicting another disease risk outcome, coronary artery calcification, wherein depressive
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symptoms were associated with more detectable plaque in African-Americans but was not
associated with plaque in whites (9). Given that blacks are at disproportionately greater risk
for morbidity and mortality from all causes relative to their white counterparts (23), and that
there is evidence to suggest that depression may have a stronger association with health-
related outcomes among blacks relative to whites (8–11), the relative scarcity of data on the
depression-inflammation association among non-whites is a significant limitation of this
body of research.

The objective of the present study was to provide further prospective examination of the link
between depressive symptoms and inflammation in a large multi-site sample of young (age
33–45 years) black and white United States adults. The Center for Epidemiologic Studies
Depression Scale (CES-D) (24) was used to measure depressive symptoms and circulating
CRP concentrations to approximate inflammation. The relatively young age and racial
diversity of the present sample enabled us to expand upon previous research both by
presenting findings that are more generalizable to the larger U.S. population and by
examining whether the depression-inflammation association differs between blacks and
whites.

In exploratory analyses we examined whether four subsets of depressive symptoms—
depressed affect; positive affect; somatic symptoms; and interpersonal problems (24), were
differentially related to circulating CRP. We were especially interested in whether reduced
positive affect has implications for health apart from those conveyed by elevated negative
affect (25,26). For example, among persons experimentally infected with a cold virus, lower
trait positive affect—independent of trait negative affect, was associated with greater illness
symptoms, with that association being partially mediated by pro-inflammatory cytokines
(27). Thus, it is possible that associations between depressive symptoms and inflammation,
regardless of direction, may be driven by lower scores on the positive affect subscale, rather
than higher scores on the other three negatively-worded subscales.

Methods
Subjects

In 1985–1986, 5115 adults aged 18–30 years were recruited into CARDIA at four sites:
Birmingham, AL; Chicago, IL; Minneapolis, MN; and Oakland, CA. The sampling strategy
resulted in a population-based cohort that was balanced by race (52% black), sex (55%
female), and education (40% with < 12 years of education) both overall and within each
clincial center. (for additional detail see (28)). Follow-up examinations were conducted in
1987–1988 (Year 2), 1990–1991 (Year 5), 1992–1993 (Year 7), 1995–1996 (Year 10),
2000–2001 (Year 15), and 2005–2006 (Year 20), with retention rates of 90%, 86%, 81%,
79%, 74%, and 72% of the surviving cohort, respectively. Institutional review committee
approval was obtained at each site and written informed consent was obtained from
participants at each examination.

Exclusions—Of the 5115 participants who were enrolled in CARDIA at Year 0, 3548
(56.7% female; 46.5% black) attended the Year 20 exam. Data from Year 20 participants
were excluded from the present analyses if missing information on any of the following
variables: Year 15 or 20 CRP (n=516); Year 15 or 20 depressive symptoms (n=109); any of
the Year 20 demographic, physiological, or health behavior variables that were included as
covariates in all analyses (see below; n=110).1 Data from an additional 279 participants

1Exclusionary criteria are listed in the order that they were applied to the sample. Ns reflect the number of participants excluded from
the resulting dataset after previous exclusions already had been made. Thus, excluded participants may have been missing data on
more than one of the criterion variables, even though they are counted as missing data on only one variable.
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were excluded because CRP values at Year 15 or Year 20 exceeded 10 mg/L, the standard
criterion for determining the presence of active infection (29). The present report is based on
data from the remaining 2544 participants. Relative to CARDIA participants who attended
the Year 20 exam but were not included here, the present sample was approximately equal
in age (mean age at Year 20: 45.20±3.55 vs. 45.07±3.67, t[3546] = .98, p = .33) and
education (mean years: 15.68±2.54 vs. 15.85±2.43, t[3546] = 1.76, p<.08), but was less
likely to be female (55.0% vs. 61.0%, chi2 = 10.43, p<.002), and less likely to be black
(41.8% vs. 52.3%, chi2 = 32.14, p<.001).

Measures
C-reactive protein—At the Year 15 and 20 examinations, bloods for measurement of
CRP were collected in 2-mL blue top (citrated) vacutainer tubes and centrifuged at 4°C for
approximately 20 minutes. Citrated plasma was promptly separated from cells, transferred to
a cryovial, and frozen at −70°C. Frozen samples were shipped to the University of Vermont
where CRP was measured using high-sensitivity nephelometry-based methods (BNII
nephelometer, Dade Behring). The assay range was 0.175–1100 mg/L, (intrassay CVs, 2.3–
4.4%; inter-assay CVs, 2.1–5.7%). Resulting CRP values were log10-transformed to
normalize the distribution. Measurement of CRP was blind to depressive symptom scores.

Depressive symptoms—Symptoms of depression were assessed at Years 15 and 20
using the 20-item CES-D (24). Using a four-point scale (0 = rarely or none of the time to 3 =
most or all of the time) participants indicated how often they had experienced given
symptoms during the preceding week. Four positively worded items were reverse-scored
(e.g., I felt happy) and then a depressed mood score was created by summing responses
across the twenty items (possible range 0–60). Scores ≥16 are thought to indicate depressed
mood of clinical significance (24). The CES-D has been found to have good internal
consistency and adequate test-retest reliability; construct validity of the scale is supported by
correlations with other self-report measures, clinical ratings of depression, and clinical
interviews (24). Depressive symptom scores were skewed toward lower values and thus
were square-root transformed to approximate a normal distribution.

CES-D subscale scores were computed by summing scores on the specific items determined
to comprise each subscale. Compositions of the four subscales were as follows: depressed
affect, seven items (e.g., I felt depressed); positive affect, four items (e.g., I felt happy);
somatic symptoms, seven items, (e.g., my appetite was poor); and interpersonal problems,
two items (e.g., I felt lonely). Scores on each subscale were square-root transformed to
approximate a normal distribution. This four-factor structure has been replicated in both
white (30) and black (31,32) populations, and confirmed in a recent meta-analysis of 28
studies (33).

Covariates
Standard covariates are described below. These include the following factors known to be
related to circulating CRP and/or inflammation more generally, as well as to depressive
symptoms: demographic variables (age, sex, race, education); physiological variables (BMI,
SBP, glucose, insulin, HDL, LDL, triglycerides); health behaviors (smoking, alcohol
consumption, physical activity); oral contraceptive (OC) or hormone therapy (HT) use
(women); total number of diagnosed medical conditions; and total number of inflammation-
related medications. Year 15 and Year 20 measures of covariates (except age, sex, and race)
were examined for associations with Year 20 CRP. As associations of CRP with Year 20
variables were equivalent or larger than those with Year 15 variables, Year 20
measurements were included as covariates. Results were similar when Year 15 covariates
were substituted (data not shown).
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Demographic variables—Participant age, sex, and race were assessed by self-report
during the initial telephone interview prior to enrollment. Education was assessed at all
CARDIA exams by asking participants to report the highest grade (year) of school they had
completed (range: 0–20). Year 20 education was included in the present analyses.

Physiological measures—Standard procedures were used for the collection and
measurement of physiological covariates (BMI (kg/m2), lipids (HDL, LDL, cholesterol),
glucose, insulin, and SBP) at all CARDIA exams, and have been described in detail
previously (28).

Major/chronic health conditions and medications—At Year 20, participants
reported whether they ever had been diagnosed with any of twenty-seven major or chronic
health conditions (e.g., hypertension, diabetes, cancer). Participants also reported on current
over-the-counter and prescription medications, including OC/HT (women). Additional
details are available on the CARDIA website (http://www.cardia.dopm.uab.edu/). From
these data, a medical conditions variable was created by summing the total number of
medical diagnoses reported at Year 20. A medications variable was created by summing the
total number of reported medications with the potential to influence inflammatory processes
(e.g., immunosuppressants, anti-inflammatory agents (including aspirin and other NSAIDS),
corticosteroids, statins, antihypertensives, and antidepressants).

Health behaviors—Self-reported health behaviors were obtained by interview at each
CARDIA exam. Measures included smoking status (current/former vs. never), alcohol
consumption (total drinks per week), and physical activity (expressed in exercise units (EU);
details on scoring procedures are available elsewhere (34)). All scales used to assess health
behaviors are documented on the CARDIA website (http://www.cardia.dopm.uab.edu/).

Statistical analyses
Statistical analyses were performed using SAS v9.1 (SAS Institute Inc, Cary, NC). T-tests
were used to compare means of continuous variables, with Satterthwaite correction in the
event of unequal variances. All regression analyses examining the association of Year 15
depressive symptoms with Year 20 CRP and those examining the association of Year 15
CRP with Year 20 depressive symptoms included the standard covariates described above:
demographics; physiological variables; health behaviors; OC/HT; medical conditions; and
inflammation-related medications. As indicated above, antidepressants were included in the
total medications variable. Results of analyses with separate control for antidepressant use
did not differ from those reported here. Prospective analyses also controlled for Year 15
levels of the Year 20 outcome. For analytic purposes, OC/HT use was represented by two
dummy variables comparing women taking OC/HT and women with missing OC/HT data,
respectively to OC/HT nonusers (men were included in this group). Similarly, smoking
status was represented by two dummy variables comparing current/former smokers and
persons with missing smoking status data to never smokers.

Moderation analyses were used to determine whether associations between depressive
symptoms and CRP differed by race. These models were identical to the main effect models
described above, save for the addition of the relevant race-by-predictor cross-product term.
When examining whether the association of Year 15 depressive symptoms with Year 20
CRP differed between blacks and whites, a race-by-depressive symptoms interaction term
was included. Analogously, when examining whether the association of Year 15 CRP with
Year 20 depressive symptoms differed by race, a race-by-CRP interaction term was
included.
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Results
Sample characteristics and correlations with Year 15 depressive symptoms and Year 20
CRP

Table 1 presents descriptive data for the entire sample and separately by race. As shown in
the table, blacks scored higher than whites both on Year 15 depressive symptoms (t[2174] =
8.40, p< .001) and Year 20 CRP (t[2542] = 10.82, p< .001). Although average depressive
symptom scores for both races were well below the criterion for probable clinical depression
(CES-D score ≥16), roughly 10% of whites and 22% of blacks met or exceeded this
criterion. With regard to study covariates, blacks and whites differed significantly (p< .02)
on all variables except HDL, LDL, and percentage of current/former smokers (data not
shown).

Table 2 displays correlations of continuous covariates with Year 15 depressive symptoms
and Year 20 CRP, and Tables 3 and 4 display mean differences in these two variables across
levels of dichotomous covariates. All three tables display data for the entire sample and
separately by race. As shown in Table 2, Year 15 depressive symptoms were positively
correlated with Year 20 CRP in the entire sample and among blacks; among whites, the
association was in the same direction, but weaker. Cross-sectional correlations between
depressive symptoms and CRP at Years 15 and 20, respectively, were small and failed to
achieve statistical significance when examined separately for whites and blacks. As
indicated in all three tables, most covariates correlated in expected directions with Year 15
depressive symptoms and Year 20 CRP, with associations being consistent across races.

Prospective association of depressive symptoms with future CRP
The first column of Table 5 displays the results of multivariate linear regression analyses
examining the association of Year 15 depressive symptoms with Year 20 CRP in the entire
sample. All analyses controlled for the standard covariates described above and Year 15
CRP. As indicated by the table, greater depressive symptoms at Year 15 were independently
related to greater CRP concentrations at Year 20 (Model 1). Because Year 20 CRP was
positively correlated with Year 20 depressive symptoms (see Table 2), the preceding
prospective analysis was re-run with control for Year 20 depressive symptoms to ensure that
earlier depressive symptoms were not simply acting as a proxy indicator of depression
measured concurrently with the outcome (Model 2). Even when examined using this
extremely conservative approach, Year 15 depressive symptoms remained an independent
predictor of Year 20 CRP. By comparison, Year 20 depressive symptoms was not
independently related to Year 20 CRP (B(SE) = .001(.006), b = .004, p = .81).

Moderation by race
Race moderated the association of Year 15 depressive symptoms with Year 20 CRP (B(SE)
= .020(.010), b = .070, p< .05 for interaction). When analyses were conducted separately by
race (see Table 5), the prospective association of greater depressive symptoms with greater
CRP was apparent among blacks, but not whites.

Prospective association of CRP with future depressive symptoms
To rule out the possibility that CRP concentrations influenced the development of future
depressive symptoms, we examined whether CRP at Year 15 predicted depressive
symptoms at Year 20. Results of a multivariate linear regression analysis that included the
standard covariates and Year 15 depressive symptoms revealed no association between Year
15 CRP and Year 20 depressive symptoms (B(SE) = −.043(.060), b = −.016, p = .47). This
lack of association was consistent across blacks and whites (B(SE) = .057(.091), b = .014, p
= .53 for interaction).
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Exploratory analyses: Differential associations of CES-D subscales with CRP
To determine whether the association of depressive symptoms with CRP is accounted for
primarily by higher scores on one or more of the four depressive symptom subscales, the
above analyses were repeated for the entire sample and separately by race substituting scores
on each of the four subscales as the independent variable. Results of these analyses are
presented in the bottom panel of Table 5. In the total sample, lower scores on the Year 15
positive affect subscale and higher scores on the somatic symptoms subscale each predicted
greater Year 20 CRP concentrations, though these associations lost statistical significance in
the more conservative analysis where controls were added for Year 20 positive affect and
somatic symptoms, respectively. When analyses were conducted separately by race, scores
on the depressed affect, positive affect, and somatic symptoms subscales each were
independent predictors of Year 20 CRP for blacks, both before and after including control
for the relevant Year 20 subscale. None of the subscales were associated with CRP in
whites.

Using data from black participants only, a final exploratory analysis was conducted wherein
scores on all four subscales were entered simultaneously into a single model to predict Year
20 CRP. Results showed independent associations of greater somatic symptoms (B(SE) = .
088(.033), b = .085, p< .008) and less positive affect (B(SE) = .048(.022), b = .054, p< .03)
with greater Year 20 CRP, thus suggesting that these two subscales may be the most
important indicators of future elevations in CRP among the black participants in this sample.

Discussion
In a sample of healthy black and white adults, we observed a unidirectional, prospective
association between self-reported depressive symptoms and circulating CRP such that
greater symptomatology at the Year 15 CARDIA exam was related to greater CRP at Year
20. This association was independent of demographic characteristics, physiological and
medical risk factors, health behaviors, and Year 15 CRP. In contrast, Year 15 CRP did not
predict depressive symptoms at Year 20.

Moderation analyses revealed that the association of Year 15 depressive symptoms with
Year 20 CRP was conditional upon race, such that the effect was present in blacks but not
whites. Racial specificity in regard to the importance of depressive symptoms in predicting
physiological CHD risk factors previously has been reported in the CARDIA sample
(35,36). Specifically, the association between depression history (i.e., number of times
participants scored ≥16 on the CES-D across Years 5, 10, and 15) and Year 15 diabetes was
stronger in blacks than whites (36). Also, greater depressive symptoms at Year 5 were found
to predict greater risk of hypertension at Year 10 in black CARDIA participants only (35).
One explanation for this race-related disparity in the association of depressive symptoms
with poor health outcomes is that it occurs because the CES-D scores were higher and more
variable in black compared to white CARDIA participants (36).

The moderating effect of race on the association of depression with CHD risk factors,
however, is not specific to CARDIA. In a study of male Vietnam veterans, depressive
symptoms were found to be positively associated with serum fasting glucose in both black
and white participants, but the magnitude of the association was larger in blacks relative to
whites (8). Similarly, in healthy, middle-aged women, CES-D scores ≥16 independently
predicted diabetes risk three years later, but only among black participants (37). A later
report based on data from this sample of middle-aged women found that race interacted with
depressive symptoms in the prediction of aortic calcification, such that greater
symptomatology was associated with greater calcification in black but not white women (9).
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Taken together, these findings suggest that depression may be more closely linked to
physiologic outcomes in blacks relative to whites. The increased importance of depressive
symptoms for blacks may be due to race differences in any of several physiologic
mechanisms that have been proposed to explain how depression might influence pro-
inflammatory processes. One suggested pathway involves chronic activation of the
hypothalamic-pituitary-adrenal (HPA) axis. Dysregulated HPA activity may promote
glucocortiocoid receptor resistance and subsequent diminished responsiveness of immune
cells to regulation by cortisol (38). There is evidence to suggest that blacks are at higher risk
for dysregulated HPA activity than whites. Black female caregivers, for example, have been
found to display flatter daily cortisol slopes compared to their white counterparts (39). Also,
in the study of Vietnam veterans, cortisol, like glucose, increased with increasing depression
and the effect was stronger in black relative to white men (8).

Although it is possible that the depression-inflammation association may be stronger in
blacks than whites, our failure to observe any association among white participants was
unexpected. The present study differed from much of the earlier longitudinal research on
depression and inflammation in that our sample was comprised of relatively young rather
than middle-aged and older adults. However, Elovainio and colleagues (15) reported a
longitudinal association of depressive symptoms with future CRP in their exclusively white
young adult sample (mean age 31.5±5.0 years). A fundamental difference between the
present investigation and this earlier study is that we controlled for baseline CRP (hence
examining CRP change) whereas Elovainio and colleagues did not. However, we did
observe a marginal zero-order correlation of greater Year 15 depressive symptoms with
higher Year 20 CRP among the whites in our sample (p = .08; see Table 2), thus suggesting
some similarity between the present findings and those reported previously.

Another inconsistency with previous research (14) is our finding comparatively small cross-
sectional correlations of depressive symptoms with CRP. This difference may be due to our
excluding participants with CRP values >10mg/L, the cut point for current infection (29).
Cross-sectional studies examining depressive symptoms and CRP have not been consistent
with regard to excluding participants meeting this criterion. For example, some studies (e.g.,
(15,40)), made no exclusions based on CRP but included a control for current or recent
infection. Other studies (e.g., (41)) did not report whether and/or how this issue was
addressed. When we re-examined cross-sectional associations without excluding participants
with CRP >10mg/mL (97 additional whites; 172 additional blacks) depressive symptoms
were correlated with CRP at .09 (sample), .05 (whites), and .07 (blacks) (ps<.05) at Year 20.
At Year 15, analogous correlations were .09 and .06 (ps< .02) for the total sample and
whites, respectively. For blacks, the cross-sectional correlation at Year 15 was marginal (r
= .04, p = .12). We consider these relationships spurious, since these elevations in CRP are
generally attributed to acute infections.

Though the direction of our findings among blacks—depressive symptoms predicting future
CRP, is consistent with that reported for Elovanio's young adult sample, it conflicts with that
reported by the only existing longitudinal study that included a substantial proportion of
non-whites, wherein CRP predicted future depressive symptoms (22). This discrepancy
might be attributed to Matthews and colleagues' (22) sample being comprised entirely of
peri-menopausal women, and including Asians and Hispanics in addition to blacks and
whites.

Exploratory examination of the four CES-D subscales revealed unique associations of the
positive affect and somatic symptoms subscales with CRP, with effects being driven largely
by data from the black participants. CRP also increased with increasing depressed affect
when examined in black participants only; however, when all subscales were examined
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simultaneously, only positive affect and somatic symptoms remained independent
predictors. The reliability of positive affect as a predictor of future CRP is consistent with
our expectation that lower scores on the positive affect subscale may be more influential on
pro-inflammatory activity than higher scores on the other three subscales (26). Though not
expressly predicted, the importance of somatic symptoms is not surprising, as Stewart and
colleagues found that their results were driven primarily by scores on the somatic-vegetative
cluster of the BDI (18).

We acknowledge a few limitations of the present study. First, CRP was measured only once
at Year 15 and Year 20, respectively. Optimally, CRP should be measured at least twice,
with an approximate two-week interval (29). Had we followed these guidelines, and thus
obtained more reliable measures of CRP, our effect sizes likely would have been larger.
Also, although the CES-D is a valid instrument for measuring depressive symptoms, and the
CES-D has been shown to be related to health-related outcomes (42,43), associations
between depressive symptoms and CRP assessed by this and other self-report measures tend
to be smaller than those that arise when interview-assessed clinical depression is examined
(14). Because only a small proportion of the present sample met the CES-D criterion for
probable clinical depression at Year 15 we were unable to investigate a threshold effect.
Finally, CRP is a non-specific index of inflammation, with circulating concentrations being
determined by several contributing factors including, at minimum, chronic disease processes
(e.g., atherosclerosis), obesity, and infection. Accordingly, even after controlling for several
factors that might have influenced CRP concentrations, we cannot determine with certainty
what physiological process or condition is being reflected in persons with relatively elevated
CRP. Nevertheless, CRP remains a robust predictor of future coronary events (44), and the
clinical utility of CRP as a tool for identifying populations who would benefit from
preventive therapy has been established (45).

In sum, the present findings suggest a prospective association between non-clinical
depressive symptomatology and future circulating CRP concentrations that is stronger in
blacks than in whites. Because minimal research to date has been conducted on the
inflammatory concomitants of depressive symptoms in blacks, the present data provide new
insight into one possible explanation for the recognized racial discrepancies in risk for some
diseases. Additional research is necessary to establish the reliability of this finding, and to
uncover the psychobiological mechanisms that underlie the association.
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Acronyms

B unstandardized beta

b standardized beta

BDI Beck Depression Inventory

BMI body mass index

CARDIA Coronary Artery Risk Development in Young Adults Study

CES-D Centers for Epidemiologic Studies Depression Scale (CES-D)

CRP C-reactive protein

CV coefficient of variation

HDL high density lipoprotein cholesterol

HT hormone therapy

LDL low density lipoprotein cholesterol

NSAIDS nonsteroidal anti-inflammatory drugs

OC oral contraceptive

OC/HT oral contraceptive/hormone therapy

SD standard deviation

SE standard error

t Student's t
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Table 1

Sample characteristics for the entire sample and separately by race1, 2, 3

Sample (n = 2544) Whites (n = 1481) Blacks (n = 1063)

Age at Year 15 40.20 (3.55) 40.65 (3.32) 39.58 (3.76)

Women 55.0% (1399) 52.7% (780) 58.2% (619)

Year 20 education (years) 16 (9–20) 16 (9–20) 14 (9–20)

Year 15 CRP (mg/L) 2.01 (2.16) 1.71 (1.93) 2.43 (2.38)

Year 20 CRP (mg/L) 1.78 (1.93) 1.45 (1.77) 2.23 (2.28)

Year 15 depressive symptoms 8.66 (7.57) 7.55 (6.75) 10.21 (8.35)

Year 20 depressive symptoms 9.01 (7.66) 8.10 (6.96) 10.29 (8.37)

BMI (kg/m2) 28.65 (6.62) 27.42 (6.24) 30.38 (6.76)

SBP (mmHg) 116.13 (15.04) 112.71 (12.82) 120.88 (16.54)

HDL (mg/dL) 54.91 (16.62) 54.84 (16.78) 55.01 (16.40)

LDL (mg/dL) 110.07 (31.66) 110.31 (31.14) 109.73 (32.39)

Triglycerides (mg/dL) 103.83 (60.81) 110.17 (65.35) 95.01 (52.64)

Glucose (mg/dL) 96.92 (23.40) 95.53 (18.84) 98.86 (28.45)

Insulin (mg/dL) 15.67 (10.47) 14.42 (9.79) 17.41 (11.13)

Medical conditions 1 (0–16) 1 (0–16) 1 (0–12)

Medications 0 (0–6) 0 (0–6) 0 (0–4)

Taking OC/HT (women) 13.9% (195) 18.2% (142) 8.6% (53)

Taking antidepressants 10.3% (261) 13.0% (193) 6.4% (68)

Current/former smoker 36.9% (938) 37.5% (555) 36.0% (383)

Alcohol consumption (drinks/week) 4.66 (9.39) 5.24 (8.66) 3.84 (10.28)

Physical activity (EU) 351.20 (279.12) 379.80 (263.79) 311.35 (294.71)

1
BMI = body mass index; SBP = systolic blood pressure; HDL = high density lipoprotein cholesterol; LDL = low density lipoprotein cholesterol;

OC/HT = oral contraceptives/hormone therapy; EU = exercise units

2
Values presented as mean (standard deviation; SD), median (range), or % (n)

3
Data for all values collected at Year 20 unless otherwise specified
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