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Abstract

Cardiovascular disease (CVD) may increase depression risk. Risk for future CVD, which can be
estimated by the Framingham Risk Score (FRS), and depression risk are both linked to systemic
inflammation. Dietary consumption of pro-inflammatory food can be measured using the Dietary
Inflammatory Index (DII) score. We examined the potential impact of DIl on depression and
whether this effect is independent of FRS. We hypothesized that: 1. both FRS and DIl would be
associated with depression (PHQ-9= 10) and 2. associations between DIl and depressive
symptoms (continuous) would be mediated by FRS. Data were included from adults without CVD
who were participants of the 2007-2012 National Health and Nutrition Examination Survey
(n=11,624). Using logistic regression, we tested cross-sectional associations of FRS, DII
(adjusting for FRS), and joint effects of FRS and DII with depression. Finally, using the Sobel
method, we tested whether FRS mediates the relationship between DIl and depressive symptoms.
Individuals with FRS or DII scores in the top two quartiles had higher odds of depressive
symptoms than those in the bottom quartile. The association of DIl with depressive symptoms
remained after FRS adjustment. The joint effects of elevated DIl and FRS were additive. There
was no evidence for mediation by FRS between DIl and depressive symptoms. Thus, higher DII
remained associated with increased odds of depressive symptoms net CVD risk. Collectively, the
joint effects of CVD risk and DIl indicates that a pro-inflammatory diet could add to risk for
depressive symptoms even in those with a high FRS.
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1. Introduction

Cardiovascular disease (CVD) and depression are highly comorbid and common disorders
with large public health impact [1-5]. While it is generally accepted that there is a
bidirectional relationship between CVD and depression[6-9], evidence suggests that C\VD
may confer risk for depressive symptoms [10, 11] and depression [8, 12—14]. Accordingly,
preventing CVD may reduce risk for depression.

CVD and depression share genetic and environmental risk factors, and they appear to have a
common underlying pathophysiology: inflammation [6, 8, 15, 16]. Increases in
inflammation induce depressive symptoms, such as sad mood, fatigue, social-behavioral
withdrawal, and anhedonia[17-19]. Inflammation also relates to the initiation and
progression of atherosclerosis [20-22], the chief cause of CVD, as well as a major
determinant of CVD symptom severity [23] and CVD events [24-27]. Moreover, reductions
in inflammatory markers have been associated with decreased risk for developing both CVD
and depression[20, 28-31]. However, little work has been done to investigate the
simultaneous inter-relationships between inflammation, CVD risk, and depression in large
and representative samples of otherwise healthy individuals. In this regard, understanding
and identifying preclinical and modifiable risk factors may help to delay disease onset in
healthy individuals.

Chronic low-grade systemic inflammation can be caused by many different internal (e.g.
atherosclerosis, injury, infection, adiposity) and external factors (e.g. exposure to smoke,
environmental toxins, social factors). A major modifiable source of inflammation is habitual
dietary consumption of certain foods. Diet can cause either systemic pro-inflammatory or
anti-inflammatory states[32]. Diets high in sugar, saturated fat, dairy and fried foods are
associated with increased systemic inflammatory markers (C-reactive protein and
interleukin-6)[33-35]. Such pro-inflammatory dietary patterns have been traditionally
associated with increased CVD risk [36-38]. Whereas diets high in whole grains, fish, fruit,
olive oil, and green leafy vegetables and low in red meat and saturated fats, and moderate
alcohol intake are associated with decreased systemic inflammation [39, 40]. The latter are
thought to be cardio-protective [37, 38, 41, 42]. These dietary patterns could be key
contributors to shared pathways linking CVD and depression. Previous work has identified
dietary inflammation as a specific modifiable risk factor for depression [43-45]. The current
literature is limited, however, insofar as most studies have focused on single nutrients and no
studies to our awareness have concurrently accounted for prevailing CVD or CVD risk[43—
45] among study participants.

Assessing dietary inflammation is difficult, given that diets are complex and dynamic over
time. Moreover, anti-inflammatory and pro-inflammatory foods are often ingested together.
For these reasons, Shivappa and colleagues recently developed the Dietary Inflammation
Index (DII),[46] which is based on information from over 1900 research articles. This index
may thus help to adjudicate whether pro-inflammatory diets relate to increased CVD risk
[36-38] and thus the risk for depression or whether the effect of diet on depression is
relatively independent of CVD risk. This index may also aid in testing whether CVD risk
statistically accounts for (mediates) associations between dietary inflammation and
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depression, which is still unknown. In these regards, examining dietary inflammation with
indices such as the DIl may prove important because it may inform safer and less expensive
behavioral strategies to decrease inflammation compared to the prolonged use of anti-
inflammatory drugs [20, 47, 48]. While the latter may have antidepressant effects[49], their
adverse impacts and side effects are nontrivial when chronically used.

Accordingly, the present study extends previous work by examining the relationships
between dietary inflammation and depression while accounting for the potential contribution
of CVD risk. Our primary hypothesis was that both Framingham Risk Score (FRS, a
measure of CVD risk) and DIl would be associated with depression. Additionally, because
pro-inflammatory diet patterns are associated with CVD risk, we examined whether
associations between DIl and depression symptoms would be explained by FRS. Our
secondary hypothesis was that associations between DIl and depressive symptoms would be
partially explained by FRS. To these ends, we examined National Health and Nutrition
Examination Survey (NHANES) data to determine associations between CVD risk factors,
dietary inflammation, and depression. Finally, we examined whether FRS statistically
mediates the association between DIl score and depression symptomology. To our
knowledge, this is the first study to test these hypotheses concerning dietary inflammation in
association with both CVD risk and depressive symptomatology simultaneously in a large
and representative sample.

2. Methods and materials

2.1 Dataset and study sample

NHANES is a stratified, multistage probability sample of the civilian non-institutionalized
US population, conducted by the National Center for Health Statistics and designed to assess
the health and nutritional status of the US population through interviews and physical
examinations [50]. We used 2007-2012 NHANES data for this analysis. Adults age 18 and
older without CVD diagnosis (history of heart attack, angina, stroke, coronary heart disease)
and with non-missing data on depression, daily food/nutrient intake, CVD risk factors and
other covariates were included in this analysis.

2.2 Measurements

2.2.1 Current Depression—Participants with current depression were identified using
the Patient Health Questionnaire (PHQ-9), which reflects the frequency of depressive
symptoms during past two weeks [51]. Applying previously used methods, we assigned a
score from 0 to 3 to the responses for each of the 9 items as follows: not at all=0, several
days=1, more than half the days=2, nearly every day=3. Depression symptomology was
defined by the continuous distribution of this variable. Individuals with a summed score = 10
were defined as having current depression [51].

2.2.2 Framingham Risk Score—We estimated CVD risk using the Framingham general
CVD risk score[52]. The FRS was calculated using a sex-specific multivariable risk factor
algorithm constructed by D’ Agostino et al. [52]. This algorithm is used to assess general
CVD risk based on sex, age, diabetes, smoking, treated and untreated hypertension, total
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cholesterol, and high-density lipoprotein [HDL] cholesterol[52]. Prior to calculating FRS,
age in years, total cholesterol, HDL, and systolic blood pressure were log transformed.
Blood pressure was classified as treated if participant answered yes to either “Are you taking
prescription for hypertension?” or “Are you now taking prescribed medicine for high blood
pressure?”. Diabetes status was classified as yes if participant answered yes to “Have you
ever been told by a doctor or health professional that you have diabetes or sugar diabetes?”
Note, the introduction to this set of question excludes those who only report gestational
diabetes. The following equation was used to calculate FRS for women: 2.32888(log of age)
+ 1.20904(log of total cholesterol) + —0.70833(log of HDL) +2.76157(log of systolic blood
pressure if untreated) + 2.82263(log of SBP if treated) + 0.52873(current smoker)

+ 0.69154(diabetic). The following equation was used to calculate FRS for men:
3.06117(log of age) + 1.12370(log of total cholesterol) + —0.932663(log of HDL)

+ 1.93303(log of systolic blood pressure if untreated) + 1.99881(log of SBP if treated)

+ 0.65451(current smoker) + 0.57367(diabetic).

2.2.3 Dietary Inflammation—Consistent with previous research[46], twenty-eight micro-
and macro-nutrient (food parameter) values derived from the 24-hour dietary recall
interview were each assigned a score. The 28 food parameters examined in this study
include: total calories; carbohydrates; proteins; fats; grams of alcohol; fiber; cholesterol;
saturated, monounsaturated, and polyunsaturated fatty acids; omega-3 and omega-6
polyunsaturated fatty acids; niacin; vitamins A, By, By, Bg, B1», C, D, and E; iron;
magnesium; zinc; selenium; folic acid; [beta]-carotene; and caffeine [53]. As previously
described [46], z-scores were calculated for each food parameter and each z-score was then
converted to a centered percentile. The centered percentile score for each food parameter
was then multiplied by its corresponding inflammatory effect score and summed across all
food parameters to create a DIl score for each participant. Higher DIl values reflect a pro-
inflammatory dietary pattern.

2.3 Statistical analyses

We used SAS® software version 9.4 (SAS Institute Inc., Cary, NC) survey procedures to
account for non-response differences in the sample and the unequal probability of sample
selection. Six-year sampling weights were created by multiplying each of the 2-year
sampling weights by one third. Standard error estimates include participants who had
missing data on independent or dependent variables. All reported p-values take the complex
survey design into account. Characteristics of participants were compared among those with
and without depression with the Pearson chi-squared test for categorical variables and t-test
for continuous variables. In a subsample of the population, C-reactive protein (CRP) levels
were available. In a sensitivity analysis, mean CRP levels in depressed and non-depressed
were examined and correlations between FRS and DI score were examined in the
subsample with CRP data. Using multivariable logistic regression, we examined associations
between:

1. FRS and current depression
2. DIl score and current depression
3. DIl score and current depression, controlling for FRS
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4, Joint effects of FRS and DIl and current depression

Based on previous literature [54-57], all multivariate associations were simultaneously
adjusted for race/ethnicity (four categories: non-Hispanic white, non-Hispanic black,
Mexican American, other), education (two categories: high school or less, more than a high
school), annual household income (four categories: <$20,000, $20,000-$34,999, $35,000—
$64,999, >$65,000), use of prescription cholesterol-lowering medication (two categories:
yes, no), lifetime history of cancer (two categories: yes, no), body mass index (kg/m?,
continuous) and physical activity (have rigorous work/recreational activity: yes, no). In
models including only DIl scores (model 2), we also adjusted for age (continuous), gender,
current smoking status (yes/no), taking dietary supplements in past 30 days (two categories:
yes/no), and total caloric intake (continuous). Because age, sex and current smoking status
were used in the FRS calculation, we did not further adjust for these 3 variables in models
using FRS (models 1 and 3). For ease of interpretation, both FRS and DIl scores were
categorized into quartiles. To assess the joint effect of elevated FRS and DII scores, we
further defined people with FRS and DI scores above the 50t percentile (median) as having
elevated FRS and DI, respectively. A post-hoc power analysis was completed using
G*power [58]. We determined that with our sample size of 11,624 people we have 92.5%
power to detect a 10% increase in the odds of depression.

2.3.1 Mediation Testing—Given that the relationship between DIl and depression
symptomology has been established previously, we tested whether FRS was a potential
mediator of this path. Instead of using a binary cutoff for depression, continuous depression
symptomology from the PHQ-9 was used for the mediation analysis. Regression analysis
was used to test the hypothesis that FRS (M) statistically mediates the cross-sectional
relationship between DIl scores (X) and depressive symptomology (). Associations of DIl
with FRS were tested as the effect of X on M (X—M), corresponding to the “a Path.”
Associations of FRS and depressive symptomology were tested as the effect of M on Y
(M—Y), corresponding to the “b Path.” Associations reflecting the total effects of DIl
scores on depression symptomology without controlling for FRS were tested as the
unadjusted effects of X on Y (X—Y) or “c Path.” Associations reflecting the direct effects
of DIl scores on depression symptomology measures while controlling for FRS were tested
as the adjusted effects of X on Y (X—Y) or “c’ Path.” Indirect path effects reflecting the
association of DII scores and depression symptomology—as mediated by FRS (X—M—Y)
—were tested as the product of Paths a and b (a % b). We performed statistical testing of
mediation using a Sobel test [59][60], our sample size would yield higher than 80% power to
detect a small mediation effect [61] (o = 0.14, p = 0.14, T’= 0). All mediation models were
adjusted for covariates listed above.

3.1. Population characteristics

There were 11,624 people in the analytic sample (Figure 1), of which 8.6% (n=996) were
classified as having current depression (PHQ-9 = 10). As shown in Table 1, individuals with
current depression were younger, and a greater proportion were female and non-white.
Those with current depression were also more likely to have a high school degree or less,
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earn a household income <$35,000, be less physically active, and exhibit a higher BMI.
Finally, those with current depression had a lower dietary energy intake, higher FRS, and a
higher DII. Level of CRP, was higher in those with current depression compared with those
without current depression. CRP was also significantly correlated with FRS (Pearson
correlation coefficient = 0.243; p<0.001) and DIl score (Pearson correlation
coefficient=0.13, p<0.001) in this subsample.

3.2. Current Depression by CVD risk quartiles

Compared to those without current depression, those with depression were less likely to be
in the lowest quartile of the FRS distribution, with 18.0% [95% CI: 14.6%-21.4%] of the
depressed group compared to 27.2% [95% ClI: 25.6%—28.7%] of the non-depressed group in
quartile 1 (Figure 2). Those with current depression were also more likely to be in the
highest quartile of the FRS distribution compared to the non-depressed group, with 30.7%
[95% CI: 26.4%—-34.9%] compared to 23.3% [95% CI: 21.8%—24.9%] respectively (Figure
2). There was no statistical difference in the proportion of people with and without current
depression in quartile 3 or 4 of the FRS distribution.

3.3. Current Depression by DIl quartiles

Compared to those without current depression, those with depression were less likely to be
in the lowest two quartiles of the DII score distribution, with 16.0% [95% CI: 13.5%—
18.5%] of the depressed group compared to 25.7% [95% CI: 24.1%-27.4%] of the non-
depressed group in quartile 1 and 20.2% [95% CI: 16.2%-24.1%] of depressed individuals
compared to 25.4% [95% ClI: 24.2%—26.5%] of people without current depression in
quartile 2 (Figure 3). Those with current depression were also more likely to be in the
highest quartile of the DIl distribution compared to the non-depressed group, with 36.7%
[95% CI: 33.1%-40.4%] compared to 24.1% [95% CI: 22.6%—25.6%] respectively (Figure
3). There was no statistical difference in the proportion of people with and without current
depression in quartile 3.

3.4. Multivariate analysis on the Odds of Current Depression

After adjusting for confounders, the odds of having current depression were increased for
those in the 3 and 4t quartile of the FRS distribution, where those in quartile 3 were 1.70
times [95% Cl:1.28-2.53] more likely to have current depression that those in quartile 1 and
1.48 times [95% ClI: 1.05-2.07] more for those in quartile 4 when compared to those in the
lowest FRS quartile. Those with a FRS score in quartile 2 did not have statistically higher
odds of current depression when compared to those in quartile 1 (Figure 4).

Furthermore, those in quartile 3 and quartile 4 of the DII score distribution had significantly
higher odds of having current depression when compared to those with DIl scores in the
lowest quartile. Those in quartile 3 of the DII score distribution had 1.41 times [95% CI:
1.04-1.92] the odds of having current depression, while those in the highest DIl quartile had
1.74 times [95% CI:1.25-2.42] the odds of having current depression. People with a DII
score within quartile 2 did not have an increased likelihood of current depression when
compared to those with a DIl score within quartile 1 (Figure 4).
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Additional adjustment for the FRS did not attenuate the relationship between DIl score and
the odds of current depression. People with a DIl score in quartile 3 or quartile 4 remained at
a significantly higher risk of current depression when compared to those in quartile 1 (figure
4).

We found that having either a DIl score or FRS above the median increased the odds of
having current depression by 1.78 times [95% CI: 1.32—2.40] when compared to people who
have neither score above the median. Moreover, having both a DIl score and a FRS above
the median more than doubled the odds of having current depression when compared to
those with both scores below the median, 2.48 times [95% CI: 1.68-3.65] (figure 4).

3.5. Mediation testing

Results above supported testing FRS as a putative mediator of the cross-sectional
relationship between DIl scores and depression symptomology. We found a significant total
effect of DIl scores on depression symptomology (path ¢ = 0.029, p<0.001). FRS was also
associated with higher depressive symptomology (Figure 2). Further, DIl scores were a
significant predictor of FRS (path a=0.165, p<0.001). However, mediation models showed
no statistical indirect effect of FRS on depressive symptomology (Figure 5) (indirect effect
(a x b) =0.002, Sobel test statistic: 1.75, p=0.08). The direct effect of DIl score on
depressive symptomology remained (direct ¢’ path), reflecting independence from FRS
(indirect ab path) (path ¢’ = 0.027, p=0.006). These findings suggest that DIl independently
relates to depression symptomology, net the contributions of FRS.

4. Discussion

Consistent with the study hypothesis and prior work, people with elevated CVD risk or
elevated dietary inflammation were more likely to have depressive symptoms than those who
with lower CVD risk or dietary inflammation. Moreover, the relationship between dietary
inflammation and depression was independent of CVD risk, but those with higher CVD risk
and dietary inflammation had more than double the risk of meeting thresholds for current
depression. The latter novel finding suggests a possible additive effect of each risk factor.
Contrary to our secondary hypothesis, we found that CVD risk was not a significant
mediator of the relationship between dietary inflammation and depression. Finally, those
with both DIl and FRS above median values were at more than double the risk of meeting
thresholds for current depression, again suggesting a possible additive effect of each risk
factor.

By linking both CVD risk and dietary inflammation in the same model, our findings provide
new evidence that the relationship between dietary inflammation and depression is not fully
explained by CVD risk. However, we found that the relationship between dietary
inflammation and depression remained after adjustment for CVD risk, and that CVD risk
was not a statistical mediator of this relationship. This may indicate that modifying diet in
the context of a behavioral or lifestyle intervention could reduce depressive symptoms—
even among those at high risk of CVD. Another possible interpretation is that the association
between CVD risk and dietary inflammation is weaker than suspected, and both may
independently increase depressive symptoms. The latter possibility would appear to agree
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with our findings of additive effects in the prediction of depression status. Notwithstanding,
more work needs to be done considering multiple dietary components and current health
status (e.g. subclinical CVD and mental health) to adjudicate potential mechanisms and
develop successful interventions or prevention strategies that take into account current CVD
risk status more precisely.

Our findings are consistent with past research showing associations between dietary
inflammation and depression [45, 62—64], as well as evidence linking dietary inflammation
to higher CVD risk profiles (e.g. metabolic syndrome) [65]. However, we add to this prior
work by explicitly accounting for the contributions of CVD risk. Currently, work is being
done to determine whether diet could be targeted to prevent depression; however, most work
on this topic focuses on single nutrients. Future research should thus examine whether
decreasing dietary inflammation in general, rather than changing single nutrients can prevent
depression.

In agreement with prior work, we also found that FRS, DII, and depression symptoms were
statistically correlated with CRP in a sub-sample of this NHANES population. Two previous
studies found increased CRP in people with high depression symptoms in the 2009-2010
NHANES and NHANES I11 samples [66, 67]. Also, DI score has been recently shown to be
related to CRP in a 1999-2002 NHANES sample [68]. Although, CRP is a non-specific
marker of systemic inflammation, it was the only inflammatory factor measured in
NHANES and CRP is a biomarker that significantly predicts future CVD events [69]. This
relationship helps to conceptually link systemic inflammation with DII, CVD risk, and
depression symptoms, but it would be preferable to identify other parameters of immune
physiology (e.g., cytokines) that may be more specific to the shared pathophysiology
between depression and CVD risk.

A limitation of these findings is that the data are cross-sectional and a causal relationship
linking DIl or CVD risk to depression symptoms cannot be formally established. For
example, a person with depression may have a higher DIl because depressive symptoms lead
them to eat less healthy foods that lead to a higher DII rather than the converse. Future work
should also evaluate whether the relationships observed here remain in longitudinal
analyses. Additionally, the FRS was developed from a primarily white sample and may not
reliably predict CVD risk in other racial groups [52]. Newer versions of the FRS consider
both white and African American races [70], but may underestimate risk in other
demographic groups [71, 72]. Since the sample included more groups than African
Americans and whites [70], the choice was made to use the conventional sex-stratified FRS
and adjust for race in statistical modeling. Lastly, a potential limitation is the use of the
PHQ-9 to classify current depression. While the PHQ-9 is a valid tool for screening for
depression[51], it may underestimate clinical depression. Yet, the PHQ-9 has a sensitivity of
88% and specificity of 88% [73], suggesting that misclassification of depression may be
relatively rare.

Although, the cross-sectional nature of NHANES data precludes causal interpretations, the
present findings add to an understanding of the complex inter-relationships between CVD
risk, dietary inflammation, and depression. Dietary inflammation is a modifiable target for
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intervention and prevention, and these findings suggest that dietary inflammation is
associated with depression symptomology in the general population, independent of CVD
risk.
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Highlights

Cardiovascular disease risk and dietary inflammation were associated with
depression symptomology in a national sample.

The association between dietary inflammation and depression symptomology
was independent of cardiovascular disease risk.

Consuming pro-inflammatory foods may independently add to risk for
depression, even among those at high cardiovascular disease risk.
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Figure 1.
Selection of study sample from 2007-2012 NHANES data for this analysis. Adults age 18

and older without CVD diagnosis (history of heart attack, angina, stroke, CHD) and with
non-missing data on depression, daily food/nutrient intake, CVD risk factors and other
related covariates were included in this analysis. Participants with extreme values (<500 or >
5000 kcal) of energy intake on the 24-hour dietary recall interview were also excluded from
the study. Leaving the final n=11,624 before weighting (weighted n in thousands: total
n=159,079; current depression n=11,480; no current depression n=147,599).
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Figure 2.
Current Depression by Framingham Risk Score Quartiles.

Displays the percent of those with current depression (orange) and the percent of those
without current depression (PHQ-9 = 10) (blue) by each quartile of the FRS. Quartiles of
FRS were defined using the total population. Those with current depression were more
likely to be in higher quartiles of the FRS (p<0.0001 for trend). 95% Confidence Limits are
presented on bars. *p<0.05
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Figure 3.
Current depression by Dietary Inflammation Index Score Quartiles.

Displays the percent of those with current depression (orange) and the percent of those
without current depression (PHQ-9 = 10) (blue) by each quartile of the DIl score. Quartiles
of DIl were defined using the total population. Those with current depression were more
likely to be in higher quartiles of the DIl score (p<0.0001 for trend). 95% Confidence Limits
are presented on bars. *p<0.05
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Figure 4.
Multivariate Analysis for Odds of Depression.

3.00

Page 18

Odds of Cument Depression

Reference
1.28 [0.94, 1.69]
1.70 [1.28, 2.53)
148 [1.05, 2.07]
Reference
1.04 [0.76, 1.43]
1.41 [1.04, 1.82]
1.74 [1.25, 2.42]
Reference
1.04 [0.76, 1.43]
1.36 [1.01, 1.84]
155 [1.21, 2.00]
Reference
1.78 [1.32, 2.40]
2,48 [1.68, 3.85]
1 for trend <0001

All multivariate associations were simultaneously adjusted for race/ethnicity, education,
annual household income, cholesterol-lowering medication, history of cancer, body mass
index, and physical activity. Models of DIl score were additionally adjusted for age, gender,
current smoker, dietary supplements use, and total caloric intake. Elevated FRS and DII

score were defined as above the median score.
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Figure 5.

¢’ =0.027*

Depressive
symptomology

Mediation analysis examining if FRS statistically mediates the relationship between DIl and

depression symptomology.

Path diagrams for 1) the total effect of the DIl on depression symptomology (c) and 2) the
indirect effect of DIl on depression symptomology through the mediator FRS. * denotes

p<0.05
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Table 1

Current depression  No current depression

Characteristics Nn=966 n=10,628 p-value

Age 44.23 (0.36) 46.05 (0.41) <.0001

Gender: Male, % (SE) 34.91 (1.68) 48.88 (0.45) <.0001

Race/Ethnicity, % (SE) <.0001
Non-Hispanic White 63.94 (3.34) 70.97 (2.01)

Non-Hispanic Black 13.69 (1.67) 9.98 (0.95)
Mexican American 8.59 (1.55) 8.13 (1.06)
Other Hispanic 8.89 (1.67) 4.85 (0.64)
Other race 4.9 (0.76) 6.07 (0.54)

Education, % (SE) <.0001
Less than high School 27.82 (1.65) 15.48 (0.76)

High school or equivalent 24.90 (1.90) 21.88 (0.73)
Some college or AA degree 32.4 (1.95) 31.27 (0.81)
College graduate or above 14.88 (2.09) 31.36 (1.33)

Annual household income, % (SE) <.0001
Under $20,000 39.53 (2.02) 19.32 (0.61)
$20,000-$34,999 26.99 (1.94) 21.00 (0.65)
$35,000-$64,999 17.11 (1.58) 25.85 (0.84)
$65,000 and above 16.37 (2.22) 33.82 (1.45)

Vigorous physical activity, % (SE) 28.04 (1.84) 41.97 (1.01) <.0001

Body mass index (kg/m?) 30.15 (0.30) 28.57 (0.11) <.0001

History of cancer, % (SE) 9.71(1.31) 8.6 (0.47) 0.4136

Dietary supplement use % (SE) 42.18 (2.20) 52.06 (1.04) <.0001

Total energy intake (kcal) 2044.57 (43.98) 2146.17 (10.06) <.0001

Dietary inflammatory index (DII) 1.66 (0.079) 0.92 (0.047) <.0001

Framingham Risk Score (FRS) 24.98 (0.07) 24.54 (0.04) <.0001

Components of FRS
Current smoker, % (SE) 40.66 (2.48) 18.75 (0.65) <.0001
Diabetic, % (SE) 14.98 (1.30) 8.07 (0.30) <.0001
Total cholesterol (mg/dL) 199.89 (1.71) 197.58 (0.70) <.0001
HDL cholesterol (mg/dL) 51.25 (0.59) 53.16 (0.29) <.0001
Systolic blood pressure (mm Hg) 118.99 (0.69) 120.40 (0.34) <.0001
Diastolic blood pressure (mm Hg) 71.12 (0.53) 70.47 (0.35) <.0001
Taking blood pressure medication, % (SE) 29.52 (1.64) 22.73 (0.85) 0.0005
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e Current depression  No current depression
Characteristics n=966 n=10,628 p-value

CRP (mg/dL)? 0.56 (0.07) 0.36 (0.01) <.0001

DIl, Dietary inflammatory index; FRS, Framingham Risk Score; CRP, C-Reactive Protein
fVaIues are means + SD unless otherwise listed

aCRP was only collected in a subsample of the population (Current depression n=716; No current depression n=7,421)
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