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Abstract

Background.—The association of socioeconomic status (SES) with health and disease risk is 

well established. Low-grade inflammation represents a key pathway believed to underlie this 

association. Previous research has suggested that subjective social standing (SSS) is more 

consistently associated with health outcomes than objective measures of SES such as income and 

education. Given the importance of maternal inflammatory state in a wide array of pregnancy, 

birth and fetal/child developmental and health outcomes, we examine here the independent 

association of maternal SSS relative to objective SES with pro-inflammatory state during 

pregnancy.

Methods.—We conducted a longitudinal study of an ethnically diverse sample of 250 pregnant 

women with 3 study visits in early, mid and late gestation. We obtained objective measures of SES 

(income, education), and SSS with reference to the community and to the nation using the 

MacArthur Scale of Subjective Social Status. At each study visit, a composite maternal pro-

inflammatory score was derived from circulating levels of inflammatory markers (IL-6, CRP, 

TNF-α).

Results.—In hierarchical linear models, SSS but not objective SES was significantly and 

negatively associated with maternal inflammatory state. Moreover, the relationship between SSS 

and inflammatory state remained significant after accounting for objective SES. SSS with 
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reference to the community was a stronger predictor of inflammatory state than SSS with 

reference to the nation.

Discussion.—Our finding adds to the scientific literature on SSS and health, highlights the 

importance of including SSS measures in this context, and supports future research on the relative 

role and biological pathways by which SSS may impact pregnancy, birth and fetal/child 

development and health.
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Introduction

Socioeconomic status (SES) is among the most consistent and important determinants of 

health and disease risk (Braveman, Cubbin, Egerter, Williams, & Pamuk, 2010; J. P. Smith, 

2004). Individuals of lower SES are at higher risk for an array of adverse health outcomes, 

including cardiovascular disease, obesity, diabetes, depression, and lower life expectancy 

(Everson, Maty, Lynch, & Kaplan, 2002; Kanjilal et al., 2006; Miech & Shanahan, 2000; 

National Center for Health Statistics, 2012). These health disparities may not only endure 

over the index individual’s lifespan but also may be transmitted across generations via the 

process of developmental programming (Aizer & Currie, 2014). Offspring of mothers with 

lower SES have been shown to develop health disparities that manifest by the time of birth 

itself (e.g., preterm birth, low birth weight; [Parker, Schoendorf, & Kiely, 1994; L. K. Smith, 

Draper, Manktelow, Dorling, & Field, 2007, and for a review see Blumenshine, Egerter, 

Barclay, Cubbin, & Braveman, 2010]). Moreover, SES has been shown to partially account 

for racial/ethnic disparities in the prevalence of adverse developmental, birth and infant/child 

health outcomes (Culhane & Goldenberg, 2011).

The pathways by which SES impacts health are diverse and include structural barriers to the 

health care system that emerge as a consequence of financial and educational constraints. In 

addition, several studies have established that the effects of SES on health also are related to 

chronic stress that is consequent to lower social standing (Baum, Garofalo, & Yali, 1999). 

Biological pathways implicated in the chronic activation of the biological stress response 

such as low-grade inflammation have been proposed to play a key role in the underlying 

relationships between SES, stress and health. Indeed, several studies have demonstrated that 

SES is inversely associated with levels of pro-inflammatory markers of the immune system, 

including C-reactive protein (CRP), interleukin-6 (IL-6), and tumor necrosis factor alpha 

(TNF-α) (Gruenewald, Cohen, Matthews, Tracy, & Seeman, 2009; Hänsel, Hong, Cámara, 

& von Känel, 2010; Owen, Poulton, Hay, Mohamed-Ali, & Steptoe, 2003; Steptoe, Owen, 

Kunz-Ebrecht, & Mohamed-Ali, 2002). Several other studies have established that stress-

related physiological alterations such as pro-inflammatory state may be antecedents of many 

of the adverse physical and mental health outcomes related to lower SES (Bertoni et al., 

2010; Choi, Joseph, & Pilote, 2013; Li et al., 2018; Liu, Wang, & Jiang, 2017; Raison, 

Capuron, & Miller, 2006).
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Indicators of SES such as income and educational level have also been shown to relate to 

maternal inflammatory state during pregnancy (Finy & Christian, 2018; Miller et al., 2017). 

Maternal inflammation during pregnancy represents among the most important determinants 

of pregnancy complications such as gestational hypertension (Sharma et al., 2018) and 

preeclampsia (Perucci, Corrêa, Dusse, Gomes, & Sousa, 2017), adverse birth outcomes such 

as preterm-birth (Romero et al., 2006; Wadhwa, Culhane, Rauh, & Barve, 2001) and low 

birth weight (Denson et al., 2017), and newborn, infant and child neurodevelopmental and 

other health outcomes including childhood obesity (Entringer et al., 2012), asthma (Remes, 

S. T., & Pekkanen, 2005), newborn brain connectivity and working memory (Rudolph et al., 

2018), amygdala volume and impulse control (Graham et al., 2018), schizophrenia (Brown 

& Derkits, 2010; Ellman et al., 2010), cognitive impairment (Rasmussen et. al., 2019), and 

attention deficit disorder (Instanes et al., 2017). Thus, maternal inflammation during 

pregnancy likely represents a key pathway by which the effects of maternal socioeconomic 

disadvantage on health are transferred from one generation to the next (Slopen et al., 2015).

One potential source of stress in the context of lower SES is the subjective perception of 

one’s social standing (Adler, Epel, Castellazzo, & Ickovics, 2000). Kraus and colleagues 

have proposed a model in which they attribute particular importance to an individual’s 

perceived rank in society for health and disease risk (Kraus, Tan, & Tannenbaum, 2013). 

They suggest that individuals who perceive their rank position as lower than that of others 

experience less predictability and controllability of their social environment (Keltner, 

Gruenfeld, & Anderson, 2003), and consequently more social constraint, helplessness, and 

uncertainty (Hemingway, Nicholson, Stafford, Roberts, & Marmnot, 1997; Sapolsky, 2005) 

– that is, psychological distress, – whereas individuals who perceive their rank position as 

higher than others experience greater autonomy due to a feeling of more predictability and 

controllability of the environment. These authors propose that individuals draw information 

on their rank position involuntarily from chronic societal and situation-specific 

characteristics in social interactions, whereby social comparisons carry weight. According to 

social comparison theory, proximity is a relevant criterion for choosing a comparison group, 

such that individuals are more likely to compare themselves with groups that are closer to 

them (e.g., neighborhood) than with those far away or too abstract (e.g., nation) (Zell & 

Alicke, 2010).

Consistent with this model, a number of studies have reported that perceived rank position is 

a more consistent predictor of health-related outcomes than objective SES measures 

(Euteneuer, 2014), even when adjusting for objective SES. A commonly used measure of 

perceived rank position is the MacArthur Scale of Subjective Social Status or “social ladder 

scale,” wherein participants are asked to indicate their perceived position on a ladder in 

which people who have most money, most education and best jobs are at the top rung of the 

ladder, whereas people with the least money, least education and worst or no jobs are at the 

bottom of the ladder. Respondents are instructed to reference their status relative to either 

others in their own community (“community subjective social status”) or to others in the 

nation in which they live (“nation subjective social status”). This scale was introduced by 

Adler et al. (2000) and high test-retest reliability and predictive utility were established 

(Operario, Adler, & Williams, 2004).
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Several studies have reported that after adjusting for objective measures of SES (i.e., 

income, education, occupational status) measures of subjective social status are related to a 

broad range of health outcomes, including psychological functioning, depression, 

cardiovascular parameters, diabetes, sleep, body fat distribution, and cortisol habituation to 

repeated stress (Adler et al., 2000; Demakakos, Nazroo, Breeze, & Marmot, 2008; Singh-

Manoux, Marmot, & Adler, 2005). However, only few studies have addressed the role of 

subjective social status in the context of pregnancy and pregnancy-related outcomes. There 

is some evidence that subjective social status is related to self-rated health, physical 

functioning, depression and smoking status during pregnancy (Maxson, Edwards, Ingram, & 

Lynn Miranda, 2012; Ostrove, Adler, Kuppermann, & Washington, 2000; Stewart, Dean, 

Gregorich, Brawarsky, & Haas, 2007). In one study (Finy & Christian, 2018), the association 

of maternal SES (income, educational level, perceived social class) with inflammation 

during pregnancy was shown, however, the effects of objective and subjective measures have 

not been disentangled.

To sum up, subjective social standing appears to be a more consistent predictor of health 

outcomes than objective SES and also has been associated with pro-inflammatory status in 

non-pregnant adults. However, its role in the context of pregnancy and in the 

intergenerational transmission of health disparities is poorly understood. Therefore, the aim 

of our study was to examine the relationships between objective SES and subjective social 

standing with maternal inflammation during pregnancy in an ethnically diverse population. 

We tested the hypotheses that:

1) subjective social standing (SSS) is inversely related to levels of maternal systemic 

inflammation during pregnancy;

2) the relationship between SSS and inflammation during pregnancy remains 

significant after adjusting for objective SES; and

3) SSS with reference to the community is a stronger predictor of inflammation 

during pregnancy than SSS with reference to the nation.

We also sought to determine whether the hypothesized relationships between maternal SSS / 

objective SES and maternal inflammation during pregnancy persist over and beyond that of 

various potential SES-related psychological, biophysical and behavioral sequelae during 

pregnancy by controlling for maternal race/ethnicity, body mass index (Christian & Porter, 

2014), stress and depressive symptoms (Christian, 2014; Christian, Franco, Glaser, & Iams, 

2009).

Methods

Sample

The study sample consisted of N = 250 pregnant women with singleton, intrauterine 

pregnancies who were participants in a prospective cohort study at the University of 

California, Irvine, Development, Health and Disease Research Program. Exclusion criteria 

were uterine anomalies, pre-existing major medical co-morbidities (hypertension, infection 

or diabetes), use of antenatal systemic corticosteroids, antenatal administration of 

glucocorticoids, or illicit drug use. Subjects who developed obstetric conditions during the 
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course of the study were not excluded, but we adjusted our statistical analyses for the 

occurrence of obstetric risk conditions in the index pregnancy in (see below).The study 

comprised three visits during pregnancy at 9-17 (T1, early pregnancy), 18-24 (T2, mid 

pregnancy) and 29-35 weeks gestation (T3, late pregnancy). Sample characteristics are 

presented in Table 1. The study was approved by the UC Irvine Institutional Review Board, 

and all participants provided written, informed consent.

Measures

Maternal pro-inflammatory composite score (based on IL-6, TNF-α, CRP).—
Maternal antecubital venous blood samples were collected at each study visit in serum tubes 

(BD Vacutainer). Blood samples were collected at each of the three study visits in the 

morning between 7:30 and 9:00 am. Blood samples were allowed to clot for 30 minutes at 

room temperature and were centrifuged at 4 °C at 1500 x g. Serum was then separated and 

stored at −80 °C. IL-6 concentrations were determined using a commercial high sensitivity 

ELISA (eBioscience) with a sensitivity of 0.03 pg/ml. The intra- and inter-assay coefficients 

of variability for IL-6 measurements were 10% and 14% respectively. TNF-α concentrations 

were quantified using a commercial Multiplex Bead-Based Kit, the V-PLEX 

Proinflammatory Panel 1 (10-Plex, Milliplex MAP Human Cytokine/Chemokine Kit; 

Millipore, Billerica, MA, USA) in accordance with the kit-specific protocols provided by the 

manufacturer. Assay sensitivity was 3.2 – 10000 pg/mL. The assay yielded reliable values 

for the assessed cytokines: coefficient of variation (CV)<2.97, lower limit of detection 

(LLD)=0.06 pg/mL. Plates were read on a Luminex FLEXMAP 3D System and analyzed 

using xPONENT® software (Luminex). CRP concentrations were determined using a 

commercial IMMULITE® 2000 High Sensitivity CRP with a sensitivity of <3mg/L.

Inflammation z-score.—A composite maternal pro-inflammatory score was derived from 

the cytokine concentrations (IL-6, CRP, TNF-α) at each of the three pregnancy visits (see, e. 

g., Hostinar, Lachman, Mroczek, Seeman, & Miller, 2015; Miller, Brody, Yu, & Chen, 

2014). First, values of the pro-inflammatory markers were each winsorized by three standard 

deviations to bring outliers closer to the mean and normalize the distribution. The values of 

IL-6, CRP and TNF-α were then converted into z-scores. Finally, the z-scores were averaged 

into an inflammation z-score for each pregnancy assessment time point when data on at least 

one of the three markers was available (see Appendix, Table 2 for proportion of 

inflammation z-scores based on 1, 2 or 3 markers per study visit).

Objective SES.—Maternal sociodemographic characteristics were obtained via a 

standardized structured interview at T1. Maternal objective SES was defined as a 

combination (mean) of maternal educational level (originally assessed in categories from 

less than high school to advanced degree (master’s/doctorate) and then recoded into values 

from 1 through 5: 1- “less than high school”, 2 - “high school degree”, 3 - “partial college or 

specialized training”, 4 - “associates or bachelors degree”, and 5 - “advanced degree) and 

household income (originally assessed in categories from ≤ 15,000$ to ≥ 100,000$ and then 

recoded into values from 1 through 5: 1 - below $15,000, 2 - $15,000-$29,999, 3 - $30,000-

$49,999, 4 - $50,000-100,000, and 5 - over $100,000).
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Subjective social status (SSS).—Community and nation subjective social status (SSS) 

were assessed at T1 with the MacArthur Scale of Subjective Social Status (Adler et al., 

2000). Participants indicated their position with reference to their community and to the 

nation separately on a ladder given that people who have most money, most education and 

best jobs are at the top of the ladder while people with least money, least education and 

worst or no jobs are on the bottom of the ladder. The ladder comprised a scale of rung J (1, 

lowest position) to rung A (10, highest position).

Covariates.—The statistical models were adjusted for race/ethnicity, body mass index 

(BMI) at each study visit and gestational age at the time of blood collection. Race/ethnicity 

was coded as follows: 0, “White non-Hispanic”, 1, “Hispanic” (incl. White, Black, Asian, 

Multi races and other Hispanic), 2, “Other non-Hispanic” (incl. Black, Asian, Multi races 

and other non-Hispanic). BMI reflects the maternal current BMI at the respective study visit. 

In addition, models were adjusted for psychological distress and depressive symptoms 

during the past four weeks. These were captured by the scale mean scores of the perceived 

stress scale (PSS) (Cohen, Kamarck, & Mermelstein, 1983) and the Center for 

Epidemiologic Studies Depression Scale (CESD) (Radloff, 1977) that were administered at 

each of the three study visits.

Data analysis

Correlations among and between the cytokines were computed, and t-tests were calculated 

to test for differences in cytokine levels between T1 and T3. Hierarchical linear models 

(HLM) (e.g. Long, 2012) with random intercepts and fixed slopes that account for the 

longitudinal data structure were used to quantify the associations between SES / SSS 

measures and inflammation across pregnancy. Models were fitted with maximum likelihood 

estimation that is an adequate strategy for dealing with missing values. Missing values were 

0.80% in the subjective social standing measures and ranged between 11.60% and 18.80% in 

the repeatedly measured inflammation score. Repeatedly measured inflammation was the 

outcome variable, and the intra-class correlation of inflammation suggested that 66.23% of 

the overall variance in inflammation was between-person variance. The main predictors 

were community SSS, nation SSS, objective SES (level-2), and all models were adjusted for 

ethnicity (level-2), and BMI (level-1), gestational age (level-1), PSS (level-1) and CESD 

(level-1) at measurement. All metric predictors and covariates were grand-mean centered to 

a mean of 0. Model M1 included the covariates and community SSS, and model M2 

included objective SES in addition. Model M3 included the covariates and nation SSS, and 

objective SES was added to this in model M4. Fit indices of the models were provided for 

model comparisons, and a χ2-difference value was derived for comparisons of the models 

M1 vs. M2 and M3 vs. M4. HLM analyses were run in R using the lme4-package (R Core 

Team, 2017). Fit indices (AIC, BIC) and Pseudo R2 indicating explanation of variance by 

fixed effects are reported for each model.

Results

Descriptive statistics of the cytokine concentrations and the inflammation z-score as well as 

SSS and objective SES are displayed in Table 1. For each cytokine, the concentrations were 
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correlated across the three study visits (IL-6: all r ≥ .55, all p < .001; CRP: all r ≥ .72, all p 
< .001, TNF-α: all r ≥ .41, all p < .001; inflammation z-score: all r ≥ .63, all p < .001; for 

detailed information see Supplement Table 1). Furthermore, cytokines were correlated 

between each other at every measurement (IL-6 and CRP: all r ≥ .44, all p < .001; IL-6 and 

TNF-α: all r ≥ .21, all p < .01; CRP and TNF-α: all r ≥ .20, all p < .01; see Supplement 

Table 1). T-tests indicated that IL-6 and TNF-α significantly increased from T1 to T3, 

whereas CRP and the inflammation z-score did not significantly change across pregnancy 

(IL-6: t(357.26) = −5.06, p = .001; CRP: t(305) = 0.70, p = 0.484; TNF-α: t(365.61) = 

−2.41, p = .016; inflammation z-score: t(410.95) = 0.37, p = 0.712). The correlations 

between SSS measures and objective SES were moderate (community and nation SSS: r 
= .48, p < .001; community SSS and objective SES: r = −0.35, p < .001; nation SSS and 

objective SES: r = −0.39, p < .001). Ethnicity was not significantly associated with 

inflammatory levels, however, the different ethnic groups differed in their levels of objective 

SES and SSS: Hispanic women had significantly lower objective SES (t(190.44) = 8.00, p 
< .001), community SSS (t(194.31) = 3.60, p < .001) and nation SSS (t(195.85) = 2.73, p 
< .01) when compared to White non-Hispanic women. There were no significant group 

differences regarding SES and SSS between White non-Hispanic and other non-Hispanic 

women.

Lower community SSS was related to higher inflammation z-score (see Figure 1). This 

relationship was significant in the hierarchical linear models (model M1), and this 

association remained significant after adjusting for objective SES (model M2). The 

coefficient of community SSS indicated that each unit decrease in community SSS was 

associated with a 0.08 unit increase in the inflammation z-score. Pseudo R2 and fit indices 

were approximately equal in model M1 and M2, suggesting that objective SES did not 

explain further variance and did not improve the model fit. The insignificant χ2-value of the 

model comparison between M1 and M2 substantiates that there were no major differences 

between the two models. Similar results emerged for the relationship between nation SSS 

and the inflammation z-score. Lower nation SSS was associated with higher inflammation z-

score (see Figure 2). This association was significant (model M3), also after adjusting for 

objective SES (M4). The coefficient of nation SSS indicated that the inflammation z-score 

increased by 0.06 units with every unit decrease in nation SSS. Pseudo R2 and fit indices 

were also about equal in model M3 and M4 and the χ2-value of the model comparison was 

insignificant, suggesting no improvement of the model by adding objective SES. Objective 

SES was not significantly related to the inflammation z-score (M2, M4). The coefficients of 

community SSS were slightly higher compared to the coefficients of nation SSS. However, 

Pseudo R2 was only marginally higher in the models with community SSS compared to the 

models with nation SSS, and fit indices were about the same in all of the four models.

Discussion

In the current study, lower subjective social standing (SSS) was related to higher 

inflammation during pregnancy, even after adjusting for objective socioeconomic status 

(SES) and current levels of stress and depressive symptoms. Furthermore, community SSS 

was a slightly stronger predictor for inflammation during pregnancy than nation SSS.
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To our knowledge, this is the first study to investigate the link between subjective measures 

of SES and inflammation during pregnancy. We replicated findings from previous studies in 

non-pregnant adults that suggested that indicators of SES were related to pro-inflammatory 

markers (Finy & Christian, 2018; Miller et al., 2017), and our findings are in line with 

previously reported observations that SSS is a relevant and even stronger predictor for health 

outcomes than objective SES measures (Euteneuer, 2014).

Our findings support the notion that adverse experiences in the context of low SES are 

biologically embedded via pro-inflammatory processes. Among the key mediators believed 

to underly the link between low SES/SSS and inflammation are stress-related dysregulations 

of the hypothalamic-pituitary-adrenal (HPA-) axis and health-related behaviors (Hostinar et 

al., 2015). In response to acute stress, glucocorticoids (cortisol in humans) are released upon 

activation of the HPA-axis. When glucocorticoids bind to glucocorticoid receptors in 

immune cells (i.e., monocytes, macrophages), they inhibit the release of pro-inflammatory 

cytokines (Irwin & Cole, 2011). This immunosuppressive and anti-inflammatory effect helps 

to downregulate the potentially adverse effects of an accelerated immune response in the 

organism that is stimulated under acute stress through the activation of the autonomic 

nervous system. However, chronic stress leads to a prolonged activation of the HPA-axis, 

which may result in resistance of the glucocorticoid receptors in the immune cells (referred 

to as glucocorticoid receptor resistance, GCR) (Cohen et al., 2012) and therefore failure to 

down-regulate inflammatory responses via endogenous cortisol. As a result, higher levels of 

inflammation emerge under conditions of chronic stress that may play an important role in 

the onset and progression of a wide range of stress-related diseases. Our results suggest that 

the association between lower subjective social standing and proinflammatory state was 

independent of current perceived stress and depressive symptoms, suggesting that other 

factors that are associated with lower social standing my play additional roles in mediating 

the observed relationship. These include for example unhealthy dietary patterns, smoking, 

alcohol and substance abuse that are associated with a pro-inflammatory status in the 

individual (Hagger-Johnson, Mõttus, Craig, Starr, & Deary, 2012; Raposa, Bower, Hammen, 

Najman, & Brennan, 2014). Future studies with larger sample sizes should assess all these 

factors in a comprehensive way and test the various mediating and moderating pathways of 

SES-related psychological, biophysical and behavioral sequelae.

Based on our and previous findings, SSS seems to be a better predictor for health related 

outcomes than objective SES. The perception of lack of predictability and controllability of 

the social environment, social constraint, helplessness, and uncertainty that is associated 

with low SSS seems to carry more weight in the relationship between social status and 

health than do actual socioeconomic resources. Objective SES, as based on income and 

education, was not related to maternal inflammation in our sample, although previous 

studies showed this relationship in pregnant women (Finy & Christian, 2018; Miller et al., 

2017) as well as non-pregnant individuals (Gruenewald et al., 2009; Hänsel et al., 2010; 

Owen et al., 2003; Steptoe et al., 2002). These studies included samples with more variation 

in the lower range of SES compared to our sample, which may explain why we did not 

replicate this association in the current study.
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With reference to social comparison theory which argues that individuals compare 

themselves more likely with groups that are closer to oneself (i.e., have a higher proximity) 

(Zell & Alicke, 2010) we hypothesized that community SSS will be a better predictor of 

inflammation than nation SSS. Although a previous meta-analysis could not show 

significant differences in the predictability of health outcomes by community vs. nation SSS 

(Zell et al.,2018) , our analyses confirmed this hypothesis. As the community is more 

proximate, it might constitute a more relevant comparison group to the individual and 

therefore may be more closely related to stress-related biological alterations than 

comparison to a more abstract group like the whole nation.

Some limitations of our study have to be noted. First of all, our study design does not permit 

any causal inferences regarding the role of SSS in inflammation. However, our hypotheses 

are based on conceptual and biological plausibility, and evidence from previously published 

studies. In addition, our study sample comprised a low-risk sample with a normative range 

of inflammatory markers. The variation in birth outcomes (e.g., gestational age at birth, birth 

weight) was therefore limited in our sample, and we were unable to investigate the potential 

mediating role of inflammation on the link between maternal SSS and birth as well as infant 

and child health outcomes.

To conclude, lower subjective social status was related to higher levels of inflammation 

(indicated by a composite inflammatory score of CRP, IL-6, TNF-α) in an ethnically diverse 

low-risk sample of pregnant women after adjusting for objective measures of socioeconomic 

status. These findings support the notion that subjective SES is a reliable predictor of health 

conditions, thereby highlighting the role of the perceived psychological burden of low social 

standing in the biological embedding of SES. The findings furthermore support the notion 

that maternal inflammation during pregnancy may be a key pathway by which the adverse 

effects of maternal low SES are transferred from one generation to the next. Altogether, this 

study adds evidence to the role of subjective SES in the intergenerational transmission of 

health disparities.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Low subjective social standing (SSS) was related to inflammation during 

pregnancy.

• Association was stronger for SSS with reference to community than to the 

nation.

• Relationships persisted after controlling for objective SES.

• Objective SES was not associated with inflammation during pregnancy.
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Figure 1. 
Relationship between community subjective social standing and inflammation at each 

pregnancy trimester.
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Figure 2. 
Relationship between nation subjective social standing and inflammation at each pregnancy 

trimester.
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Table 1.

Sample characteristics (N = 250)

Mean (SD) [Min, Max] Frequency

Age 27.8 (5.40) [18.0, 44.0]

Ethnicity

 White non-Hispanic 92 (36.8%)

 Hispanic 107 (42.8%)

 Other non-Hispanic 34 (13.6%)

Income

 Below $15,000 20 (8.0%)

 $15,000 - $29,999 42 (16.8%)

 $30,000 - $49,999 49 (19.6%)

 $50,000 - $100,000 92 (36.8%)

 Over $100,000 33 (13.2%)

Educational level

 Less than high school 10 (4.02%)

 High school degree 48 (19.28%)

 Partial college or specialized training 101 (40.56%)

 Associates or bachelors degree 62 (24.90%)

 Advanced degree 28 (11.24%)

Objective SES 3.23 (0.964) [1.00, 5.00]

Community SSS 5.89 (1.82) [Rung J, Rung A]

Nation SSS 5.57 (1.58) [Rung I, Rung B]

T1 PSS 1.52 (0.58) [0.10, 3.30]

T2 PSS 1.41 (0.60) [0.10, 3.50]

T3 PSS 1.48 (0.61) [0.00, 2.90]

T1 CESD 0.70 (0.45) [0.00, 2.60]

T2 CESD 0.64 (0.46) [0.00, 2.45]

T3 CESD 0.70 (0.45) [0.00, 2.40]

Obstetric risks 46 (18.4%)

 Hypertension 9 (3.6%)

 Severe infection 21 (8.4%)

 Vaginal bleeding 5 (2.0%)

 Anemia 12 (4.8%)

 Diabetes 10 (4.0%)

T1 Gestational weeks 12.9 (1.74) [8.86, 18.0]

T2 Gestational weeks 20.5 (1.42) [16.0, 24.4]

T3 Gestational weeks 30.4 (1.37) [26.9, 34.4]

T1 BMI 27.4 (6.20) [17.1, 49.5]

T2 BMI 28.4 (6.16) [18.6, 50.2]

T3 BMI 30.4 (6.02) [20.9, 52.9]

T1 IL-6 (pg/ml) 0.771 (0.52) [0.03, 2.70]

Brain Behav Immun. Author manuscript; available in PMC 2021 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Scholaske et al. Page 18

Mean (SD) [Min, Max] Frequency

T2 IL-6 (pg/ml) 0.864 (0.67) [0.03, 3.74]

T3 IL-6 (pg/ml) 1.11 (0.82) [0.00, 4.44]

T1 TNF-α (pg/ml) 8.22 (3.58) [1.14, 19.2]

T2 TNF-α (pg/ml) 8.51 (3.75) [1.16, 20.2]

T3 TNF-α (pg/ml) 9.22 (4.39) [1.35, 28.7]

T1 CRP (mg/dL) 6.06 (5.50) [0.355,22.9]

T2 CRP (mg/dL) 6.04 (5.37) [0.561,22.5]

T3 CRP (mg/dL) 5.65 (4.90) [0.326, 21.3]

T1 Inflammation z-score 0.02 (0.83) [−1.35, 3.69]

T2 Inflammation z-score 0.00 (0.79) [−1.20, 3.76]

T3 Inflammation z-score −0.01 (0.77) [−1.32, 4.12]
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