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Methods.
First, we conducted searches using PubMed and PsycINFO in April 2017 according to the
following keywords and/or MESH terms: socioeconomic, socioeconomic status, socioeconomic
position, SES, income, education, occupation, social status, subjective social status, perceived
social status, inflammation, cytokines, pro-inflammatory cytokines, interleukin-6, c-reactive
protein. Keywords were combined by using the Boolean operators “AND” and “OR.” We
excluded studies that focused on individuals with identified mental or physical health problems
by examining titles, abstracts, and full text. Any studies that selected their sample on the basis of
a clinical criterion (e.g., diagnoses for mental health conditions [e.g., schizophrenia diagnosis];
or physician report or clinical information constituting physical health pathology [e.g., patients
with myocardial infarction, rheumatoid arthritics, etc.]) were deemed ineligible.

When multiple articles provided usable data but reported results from the same sample
(i.e., from large, publicly-available datasets), the publication with the largest sample size was
used for the overall analysis. If two articles using the same participants listed identical sample
size, the most recent study was included. When the publication with the largest sample size
and/or most recent publication date did not provide data to examine income- or education-
specific associations with inflammatory markers, other publications from the same dataset that
did report on income and/or education were included in the subanalyses only.

For the income subanalyses, the number of studies included were 13 and five, for CRP
and IL-6, respectively. For the education subanalyses, the number of studies included were 17
and ten for CRP and IL-6, respectively.

Results.
Sub-Analyses on Income and Education.

Within studies that used uniform definitions of SES based on income (13 studies), we
conducted analyses on the association between income and CRP. Among these, Zs ranged from -
.01 to .49 (see Supplemental Figure 1). The random-effects meta-analysis found that lower
income was associated with higher CRP (Z=.11; 95% CI, .07—.15) and significantly differed
from zero, Z=5.33, p<.001. Again, significant heterogeneity was observed across studies
(0(12)=165.89, p<.001; ’=93%).

We repeated this approach using studies that operationalized SES as level of educational
attainment (17 studies). Among these, Zs ranged from -.01 to .45 (see Supplemental Figure 2).
The random-effects meta-analysis found that lower educational attainment was associated with
higher CRP (Z=.11; 95% CI, .07—.16) and significantly differed from zero, Z=5.11, p<.001.
Again, significant heterogeneity was observed across studies (Q(16)=333.49, p<.001; ’=95%).

As with CRP, we conducted subanalyses for IL-6 within those studies that
operationalized SES as levels of income and education, respectively. Five studies examined the
association between income and IL-6, and Zs ranged from .05 to .19 (see Supplemental Figure
3). The random-effects meta-analysis found that lower income was associated with higher IL-6
(Z=.12; 95% CI, .05—.18) and significantly differed from zero, Z=3.32, p<.001. Again, there was
evidence of significant heterogeneity across studies (Q(4)=15.44, p=.004; P=74%).

Ten studies examined the association between education levels and IL-6, and Zs ranged
from .04 to .22 (see Supplemental Figure 4). The random-effects meta-analysis found that lower
educational attainment was associated with higher IL-6 (Z=.11; 95% CI, .08—.14) and
significantly differed from zero, Z=8.25, p<.001. For this association, there was no evidence of
significant heterogeneity in effect sizes across studies (Q(9)=12.17, p=.204; I’=26%).



Moderator Analyses on Income and Education Sub-Analyses.

The results of all moderator analyses are now presented in Supplemental Table 2, in
addition to being described here. None of the examined moderators were associated with
heterogeneity in effect sizes in the meta-analysis on income and CRP (all ps>.10). For education
and CRP, however, two moderators, both regarding use of covariates in analyses, were
significantly associated with effect size estimates: BMI (Coef.=-0.12, SE=0.05, r=-2.49, p=.025),
and cigarette smoking status (Coef.=-0.13, SE=0.05, =-2.66, p=.018). We again conducted
separate analyses within sets of studies that did and did not include these covariates in analyses.
Studies that did not covary BMI (Z=.15; 95% CI, .10—.21; n=12) had larger estimated effect sizes
than those that did (Z=.03; 95% CI, -.004—.05; n=5), and only those that did not covary BMI
produced effect sizes that significantly differed from zero (p<.001). Similarly, studies that did
not covary for smoking status (Z=.15; 95% CI, .10—-.21; n=13) had larger estimated effect sizes
than those that did (Z=.02; 95% CI, -.01-.05; n=4), and again, only those that did not covary
smoking produced an effect size that differed significantly from zero (p<.001).

None of the examined moderators were associated with heterogeneity in effect sizes in
the meta-analysis on income and IL-6. At the trend level, one moderator was associated with
heterogeneity in effect sizes within the income and IL-6 meta-analysis: whether studies
transformed IL-6 prior to analysis (Coef.=0.10, SE=0.04, =2.68, p=.075). Because only one
study did not transform IL-6, we reconducted the meta-analysis within only those studies that
transformed IL-6 levels (n=4), finding an updated estimate of effect size of Z=.15 (95% CI, .11-
.20), which significantly differed from zero (p<.001).



Supplementary Table 1. Supplemental information for articles included in the meta-analysis

Sample SES
Size Age of SES is Focus Source and Measure of
Author and Year ‘Whole Study Design measure Continuous/Binary Mean BMI of Study Covariates Inflammation
Study
Appleton et al., 2012 430 Longitudinal Childhood Continuous NR Yes None Plasma CRP
“Boylan et al., 2013 1,054 Cross-Sectional Current N/A 29.18 Yes None Plasma CRP, Serum IL-6
Log-Transformed
Broyles etal., 2012 385 Cross-Sectional Childhood/ Continuous NR Yes Sex Serum CRP
Current Race/Ethnicity Cut-off used
Caroll et al., 2011 112 Retrospective Childhood Continuous 26.4 Yes None Serum IL-6
Log-Transformed
®Chapman et al., 2009 103 Cross-Sectional Current Continuous NR No None Serum IL-6
Log-Transformed
Chiang et al., 2015 316 Cross-Sectional Current Continuous 23.16 Yes None Blood Spots
Log-Transformed
°Clark et al., 2012 26,029 Cross-Sectional Current Continuous 24.9 Yes Race/Ethnicity Plasma CRP
Smoking Log-Transformed
Cole etal., 2011 64 Cross-Sectional Current Continuous 24.8 Yes None Plasma CRP
®Cozier et al., 2016 418 Longitudinal Current Continuous NR Yes Age Serum CRP
Log-Transformed
*Cushman et al., 2009 19,080 Cross-Sectional Current Binary 29.31 No None NR
Extreme groups Cut-off used
"Dowd et al., 2008 1,503 Longitudinal Current Continuous 41 Yes Sex NR
BMI Log-Transformed
Smoking
Dowd et al., 2010 6,004 Cross-Sectional Current Binary NR Yes Sex Serum CRP
Extreme groups Race/Ethnicity Log-Transformed
Elliot et al., 2016 1,152 Longitudinal Current Continuous 29.62 Yes None Plasma CRP, Serum IL-6
Log-Transformed
Fedewa et al., 2014 177 Cross-Sectional Current Continuous 23 Yes None Serum CRP
Log-Transformed
"Ford et al., 2002* 13,748 Cross-Sectional Current Continuous 26.81 No Sex Serum CRP
Race/Ethnicity Cut-off used
BMI
Smoking
Chronic Conditions
Medications
®Gallo et al., 2012 284 Cross-Sectional Current Continuous 28.96 Yes None Plasma CRP, Plasma IL-6
Log-Transformed
®Herd et al., 2012 1,757 Cross-Sectional Current Binary 28.93 Yes Sex Blood Spots
Extreme groups Race/Ethnicity Log-Transformed




Hostinar et al., 2015

®Janicki-Deverts et al., 2008
John-Henderson et al., 2013
"Joseph et al., 2015*
K oster et al., 2006

L oucks et al., 2006a
“Loucks et al., 2006b

*Marsland et al., 2006

®McDade et al., 2006

Miller et al., 2009

Miller et al., 2010

®Muennig et al., 2007

*Mwendwa et al., 2013

*Paalani et al., 2011

*Paul et al., 2008

Petersen et al., 2008

*Pietras et al., 2013
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Supplemental Table 2: Results of Moderator Analyses

CRP - SES CRP - income CRP - IL-6 - SES IL-6 - income
education

Continuous Moderators

Mean age of sample <-0.01 (<0.01) <0.01 (<0.01) <0.01 (<0.01) <-0.01 <0.01 (<0.01)
(<0.01)

Percent of sample that is male <-0.01 (<0.01) <-0.01 (<0.01) <0.01 (<0.01) <0.01 <0.01 (<0.01)
(<0.01)

Percent of sample this is White <-0.01 (<0.01) <-0.01 (<0.01) <0.01 (<0.01) <-0.01 <0.01 (<0.01)
(<0.01)

Percent of sample that is Black <0.01 (<0.01) <-0.01 (<0.01) | <-0.01 (<0.01) <0.01 <0.01 (<0.01)
(<0.01)

Mean BMI of sample <-0.01 (0.01) 0.03 (0.01) <-0.01 (0.01) <-0.01 0.03 (0.04)

(0.01)

Publication year <0.01 (0.01) -0.01 (0.01) 0.01 (0.01) 0.01 0.01 (0.01)
(<0.01)*

Group based moderators

Pediatric sample 0.01 (0.05) N/A N/A 0.01 (0.04) N/A

(mean age > 18 =0, mean age <18 =1)

SES continuous 0.10 (0.04)* 0.10 (0.07) 0.06 (0.06) -0.03 (0.04) 0.04 (0.08)

(continuous = 0, categorical = 1)

SES extreme group 0.13 (0.10) -0.11 (0.17) 0.20 (0.12) 0.08 (0.04) N/A

(among categorical measures, non-extreme

groups = 0, extreme groups = 1)

SES age period 0.02 (0.06) N/A N/A -0.14 (0.11) N/A

(retrospective reports of childhood SES = 0,

current adulthood SES =1)

SES focus 0.06 (0.04) 0.04 (0.08) 0.05 (0.06) 0.02 (0.03) -0.08 (0.06)

(no =0, yes =1)

Type of SES measure -0.13 (0.11) N/A N/A 0.18 (0.08)* N/A

(objective = 0, subjective = 1)

Age covaried in analysis -0.04 (0.04) -0.08 (0.07) -0.03 (0.06) -0.07 -0.04 (0.06)

(no =0, yes =1) (0.02)**

Race/ethnicity covaried in analysis 0.04 (0.04) 0.07 (0.07) 0.01 (0.06) -0.04 (0.04) 0.04 (0.08)

(no =0, yes =1)

Sex covaried in analysis 0.02 (0.04) -0.02 (0.08) 0.02 (0.06) -0.04 (0.03) -0.04 (0.06)

(no =0, yes =1)

BMI covaried in analysis -0.11 (0.05)* -0.08 (0.13) -0.12 (0.05)* | -0.03 (0.05) N/A

(no =0, yes =1)

Smoking covaried in analysis -0.13 (0.04)** -0.12 (0.09) -0.13 (0.05)* | -0.08 (0.05) N/A

(no =0, yes =1)

Health conditions covaried in analysis -0.10 (0.07) N/A -0.10 (0.07) -0.03 (0.05) N/A




(no =0, yes =1)
Medication use covaried in analysis -0.12 (0.10) N/A -0.12 (0.11) N/A N/A
(no =0, yes =1)
Sample source 0.05 (0.04) <-0.01 (0.10) 0.01 (0.06) -0.04 (0.03) 0.04 (0.08)
(recruited from community = 0, population-
based recruitment = 1)
Inflammation marker transformed 0.08 (0.04)* 0.10 (0.07) 0.09 (0.05) 0.07 (0.02)* 0.10 (0.04)
(no vs. yes)
Inflammation continuous -0.08 (0.04) -0.06 (0.08) -0.08 (0.05) -0.08 (0.05) 0.04 (0.08)
(continuous = 0, cut-off = 1)
Study design
Cross-sectional = 0, longitudinal = 1 -0.02 (0.04) -0.04 (0.07) -0.02 (0.06) -0.02 (0.03) -0.04 (0.06)
Retrospective = 0, prospective = 1 0.02 (0.03 N/A N/A -0.07 (0.06) N/A
Inflammation source
Blood spots = 0, plasma = 1 -0.12 (0.07) -0.05 (0.08) -0.08 (0.11) N/A N/A
Blood spots = 0, serum = 1 -0.12 (0.07) <-0.01 (0.11) -0.15 (0.08) N/A N/A
Serum =0, plasma = 1 0-01 (0.04) -0.04 (0.11) 0.07 (0.04) -0.02 (0.03) -0.01 (0.09)

Notes. Unstandardized Beta (Standard Error). * p<.05. ** p<.01. N/A = not applicable and/or not sufficient observations or variation required to run test. Studies
with missing data on the moderator of interest were excluded for that analysis only. There was no significant heterogeneity in effect sizes among studies examining
SES operationalized as education and IL-6, and thus no moderator analyses were run on those effect sizes.



Supplementary Figure 1: Forest Plot of the Subanalysis of the Association between Income
and C-Reactive Protein
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Supplementary Figure 2: Forest Plot of the Subanalysis of the Association between
Education and C-Reactive Protein
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Supplementary Figure 3: Forest Plot of the Subanalysis of the Association between Income

and Interleukin-6
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Supplementary Figure 4: Forest Plot of the Subanalysis of the Association between
Education and Interleukin-6
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