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Abstract

Objective—Both social stratification (e.g., social rank) as well as economic resources (e.g.,
income) are thought to contribute to socioeconomic health disparities. It has been proposed that
subjective socioeconomic status (an individual’s perception of his or her hierarchical rank)
provides increased predictive utility for physical health over and above more traditional, well-
researched socioeconomic constructs such as education, occupation, and income.

Method—PsychINFO and PubMed databases were systematically searched for studies examining
the association of subjective SES and physical health adjusting for at least one measure of
objective SES. The final sample included thirty-one studies and ninety-nine unique effects. Meta-
analyses were performed to: a) estimate the overlap among subjective and objective indicators of
socioeconomic status (SES) and b) estimate the cumulative association of subjective SES with
physical health adjusting for objective SES. Potential moderators such as race and type of health
indicator assessed (global self-reports vs. more specific and biologically-based indicators) were
also examined.

Results—Across samples, subjective SES shows moderate overlap with objective indicators of
SES, but associations are much stronger in Whites than Blacks. Subjective SES evidenced a
unique cumulative association with physical health in adults, above and beyond traditional
objective indicators of SES (Z=.07, SE=.01, p<.05). This association was stronger for self-rated
health than for biologically-based and symptom-specific measures of health. Almost all available
data were cross-sectional and do not allow for strong causal inference.

Conclusions—Subjective SES may provide unique information relevant to understanding
disparities in health, especially self-rated health.

Major health disparities in the United States persist despite enormous health care
expenditures, and reducing such disparities is a major public health concern (Healthy People
2020). Socioeconomic status (SES) is perhaps the most significant disparity, where rates of
morbidity and mortality from a variety of causes are higher among individuals of lower SES
(e.g., Adler, 2009; Chetty et al. 2016). Further, this relationship does not seem to simply
reflect the effects of poverty. Rather, there is considerable evidence that the SES-health
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association is monotonic, extending beyond poverty to explain relative differences in health
among higher status groups as well (e.g., Adler, 2009; Marmot, Stansfeld, Patel, & North,
1991). Evidence for this graded relationship between SES (measured in various forms) and
health has been interpreted as evidence that social stratification, not simply objective
socioeconomic resources, has a meaningful impact on physical health (e.g., Quon &
McGrath, 2014). Instead of the term socioeconomic status, researchers now often use the
term socioeconomic position (SEP), which highlights that the social and economic resources
one has and where one falls in the social hierarchy may both influence health (Galobardes,
Shaw, Lawlor, et al., 2006; Krieger, 2001).

An increasingly common way of measuring an individual’s SEP is to assess his or her
subjective social status or subjective SES. Subjective SES refers to an individual’s perceived
standing in a status hierarchy, and hence reflects appraisals of social status relative to others
(Adler, Epel, Castellazzo, & Ickovics, 2000). The most commonly used measure of
subjective SES presents respondents with the image of a ladder, and asks them to indicate
the rung that best represents their standing in the specified group, most-commonly the
population of their country (Adler et al., 2000; Adler, 2009). Subjective SES, like objective
SES, has been linked to a number of important physical health outcomes, such as
hypertension and the metabolic syndrome (e.g., Manuck, 2010). However, there are no
reviews examining whether lower subjective SES is associated with greater risk for poor
physical health independent of its overlap with traditional objective measures of SES (e.g.,
education, income, occupational class) in adults (c¢£, Quon & McGrath, 2014). Likely
because high quality early studies appeared promising and spawned considerable interest in
subjective SES (Singh-Manoux, Adler, & Marmot, 2003), there is now a significant
literature to be evaluated. For example, a PubMed search for “subjective social status”
returns 162 citations, 152 of which were published in the past ten years.

The question of whether lower subjective SES is associated with greater risk for poor
physical health independent of its overlap with traditional objective measures is useful for
theoretical refinement as well as more practical issues (e.g., should both measures be
administered in examinations of physical health). Although rarely clearly stated, there
appear to be two causal models most commonly invoked in the current literature. The first is
subjective SES as a partial mediator; objective SES may influence perceptions of social
rank, which, in turn, influence stress physiology directly (e.g., Cundiff, Smith, Baron, &
Uchino, 2016) and/or indirectly through alterations in psychosocial resources (e.g.,
optimism, hostility, social connection; Matthews, Gallo, & Taylor, 2010). The second is
subjective SES as a separate and distinct cause of variations in health, such that pathways
linking subjective and objective SES to health may be non-overlapping (e.g., monetary
resources and access to care vs. social subordination and negative self-concept).

Theoretically, if perceptions of social rank are associated with physical health independent
of objective socioeconomic resources, this suggests that the social and psychological
processes linked to these perceptions may be incrementally useful for understanding
physical health disparities above and beyond their association with socioeconomic resources.
If not, then there is less support for the idea that social psychological processes associated
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with perceptions of social rank may be potential explanatory pathways for SES health
disparities.

If incremental utility is found, then candidate factors that may provide this incremental link
must be related to both social rank and physical health. Although such incremental utility
has not yet been established, it has been suggested, for example, that lower perceived social
rank may influence physical health independent of financial resources due to negative
emotions associated with viewing oneself as lower in the social hierarchy (e.g., negative
social comparison) (cf,, Matthews, Gallo, & Taylor, 2010) or perceiving one’s lower rank as
unfair (such as in relative deprivation theories; Smith, Pettigrew, Pippin, & Bialosiewicz,
2012). Additionally, such social comparison processes are inherently socially contextualized
and may capture stressful aspects of social interactions and relationships not captured by
objective SES, such as exposure to dominance and interpersonal conflict (e.g., Cundiff,
Kamarck, & Manuck, 2016; Cundiff & Smith, 2017).

Findings could also help us better understand the construct itself, which is also important in
guiding thinking about potential causal models. For example, some frameworks suggest that
subjective SES may be more closely related to physical health because it is either a more
fine-grained assessment of SES (e.g., not just high school degree vs. college degree but the
prestige of one’s college relative to others’) or an evaluation of both relative social rank and
objective resources, which combined have greater predictive utility. Subjective SES may also
capture future expectancies (e.g., earning potential), which are not captured with assessment
of objective SES (e.qg., students training to enter a lucrative field). If analyses do not reveal
incremental utility, then there is less support for the incremental importance of relative SES
over and above absolute SES.

Thus, examining whether or not subjective SES predicts physical health indicators over and
above objective SES can significantly contribute to refinement of theoretical and empirical
models of socioeconomic health disparities (¢, Eutener, 2014). A large part of the
enthusiasm for subjective SES and other measures of social rank is their potential ability to
explain (e.g., mediate) well-established associations between objective SES and physical
health (e.g., Daly, Boyce, & Wood, 2015). Thus, if subjective SES is not associated with
physical health independent of objective SES, then it may be argued that this measure has
little to offer in the quest to understand and reduce socioeconomic disparities in physical
health. Alternatively, perhaps it is so highly overlapping with objective SES that it provides a
more parsimonious (and more easily assessed) measure of socioeconomic resources; though
this would only be supported if objective SES also had no independent association after
controlling for subjective SES.

If subjective SES /s associated with physical health independent of objective SES, then
understanding the mechanisms for this increased predictive utility would be important for
future work and hold exciting promise as subjective SES may be a malleable psychological
phenomenon, and so some amelioration of health disparities may be possible without, for
example, the unlikely substantial redistribution of wealth (e.g., Cundiff et al., 2016).
However, if subjective SES is associated with physical health outcomes independent of
objective SES only in instances when objective SES is notassociated with these outcomes
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on its own (i.e., without adjustment for subjective SES), then subjective SES would be most
accurately thought of as a non-overlapping predictor of health, rather than as a potential
explanatory variable in the objective SES-health relationship.

In addition to the question of incremental utility, it would be helpful to better understand the
amount of shared variance between subjective and objective SES. As mentioned, it has been
proposed that subjective SES is a more fine-grained cognitive averaging of objective SES
information (Singh-Manoux et al., 2003), suggesting that subjective SES should be
significantly correlated with measures of objective SES. If objective and subjective SES are
very highly correlated then subjective SES may be less likely to have incremental predictive
utility due to the substantial overlap between the two predictive variables. On the other hand,
if subjective and objective SES show little overlap, then researchers may need to revise
conceptual models of the subjective SES construct. Further, some large studies suggest that
associations between subjective SES and objective indicators of SES may differ by race
(e.g., Adler et al., 2008), and such discrepancies are important for understanding potential
differences in construct validity between racial groups as well as race differences in
plausible mechanisms linking subjective SES to physical health.

In a recent meta-analysis of the effects of subjective SES on health (not controlling for
objective SES) in adolescents, the association between subjective SES and physical health
was stronger for self-rated health and general health symptoms compared to more objective
measures of health or disease risk such as biomarkers (Quon & McGrath, 2014). One
important concern here is that subjective SES and subjective reports of physical health could
show stronger covariation simply due to common method variance and/or reporting bias.
Although there is some evidence that subjective SES and its association with physical health
does not simply reflect trait negative affect (e.g., Krause, Adler, & Chen, 2013), it seems
important to show that the independent association between subjective SES and physical
health is not on/y apparent among indicators that share such common method variance.

In response to the issues in the literature described above, the primary purpose of this meta-
analysis is two-fold. First, there is an evaluation of whether measures of objective SES are
significantly correlated with subjective SES across studies, the size of such effects, and
whether or not they are moderated by race. Second, there is an evaluation, across studies, of
whether subjective SES offers additional utility in accounting for variance in physical health
measures above and beyond well-established objective measures of SES in adults. Analyses
examine the overall magnitude of the adjusted association of subjective SES and physical
health across studies on average (cumulative effect size) and examine the impact of study
characteristics that may partially explain differences in effect sizes (e.g., type of physical
health indicator assessed).

Literature Search Strategy

A literature search was conducted in PsychINFO and PubMed databases for articles
appearing between January 1980 and June 2015 using the following search criteria:
(“subjective social status” or “subjective social position” or “subjective socioeconomic
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status” or “subjective socioeconomic position”) AND (“socioeconomic status” or “social
standing” or “objective social status” or “education” or “income” or “occupation”) and
(“physical health” or “disease” or “death” or “health”). The search returned 113 possible
articles (see Figure 1). Each article was reviewed in detail to ensure the presence of a
physical health indicator and analyses that examined the unique effects of subjective SES
controlling for at least one measure of objective SES. Papers written in another language but
available in English were included. If not available in English (N=2), papers were not
translated. Unpublished data was not sought out or included; only papers vetted for quality
by the peer-review process were included. Thirty-nine reports were excluded due to lack of a
physical health indicator. Health behaviors (the vast majority of which were studies of
smoking) were not include in this review. Thirty-four more studies were excluded because
they did not control for at least one objective measure of SES when examining the effects of
subjective SES on physical health. Of the remaining forty reports, two were not available in
English, six analyzed individuals under the age of 18, and one study examined differences in
health among geographic regions (not individuals) based on aggregate reports of the
subjective SES of spouses. Thus, thirty-one studies met inclusion criteria. To summarize,
each study included examined the association between subjective SES and a health indicator
in an adult population and simultaneously controlled for at least one objective measure of
SES. Studies also had to be available in English and examine associations between
subjective SES and physical health at the level of the individual.

Data Extraction

The first author (JC) performed the data searches and coding in consultation with the second
author (KM) who also independently coded a random subsample of studies as a check (see
Table 1). No discrepancies were found between coder extracted information. The following
objectively verifiable information was extracted from each study:1) measure of subjective
SES evaluated, 2) indicator(s) of objective SES covaried, 3) physical health measure(s)
evaluated, 4) number and class of additional covariates included in analyses, 5) geographic
region of the sample, 6) sample size and other demographics (age, race, gender), and 7)
study design. Study design does not appear in the table because there was very little
variability, with the vast majority of studies being cross-sectional (see “Study Design” in the
“Measures” section below).

For each health measure examined, the reported effect size was extracted. When data
presented in the published manuscript were not adequate to produce an effect size (the most
common reason was lack of reporting standard errors), first and/or second authors were
contacted for this additional information. Either an effect size could be extracted from the
published record or an author provided the additional statistics requested. Effect sizes were
most often reported as partial correlations, regression coefficients, or odds ratios. Hence,
Fisher’s Z was used as the common metric for effect sizes across studies as all metrics could
be transformed into Fisher’s Z units for comparison. Transformations were completed with
the help of the statistical program Comprehensive Meta-Analysis (version 3; BiostatTM,
USA), which provides transformations within a study as well as estimation of cumulative
effect sizes across studies. Fisher’s Z also has the added benefit of being easy to interpret as
it is similar to a correlation (Cooper & Hedges, 1994). The direction of the Fisher Z was

Health Psychol. Author manuscript; available in PMC 2018 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Cundiff and Matthews

Measures

Page 6

consistently coded such that positive values indicate a positive relationship between
subjective SES and physical health (higher subjective SES, better health).

If multiple effects of interest were reported in a study, each of these effects was coded. It
was common for studies to analyze multiple subjective SES-health relationships (i.e.,
multiple health measures were tested) or the same SES-health relationship within multiple
subgroups (men vs. women; Blacks vs. Whites). Nonoverlapping groups were treated as
independent effects. If multiple comparisons were tested within the same group for the same
health measure (e.g., low subjective SES vs. middle subjective SES and low subjective SES
vs. high subjective SES), the most extreme comparison was retained (this was applicable to
fewer than 5 studies). Ninety-nine total effects were reported within the thirty-one studies
that met inclusion criteria.

Treating multiple effects from the same study sample as independent can artificially reduce
the standard error, making it more likely that results will be accompanied by a lower p-value.
However, aggregating across effects reduces power, could artificially deflate estimates, and
makes it more difficult to adequately test whether the strength of the association may vary
depending on the type of health measure examined (e.g., global self-rated health vs.
biological and specific clinical symptoms). Thus, meta-analytic results are presented in two
ways: 1) using a conservative approach which aggregated effects within studies by averaging
effect sizes across dependent measures (K=31), and 2) using a less conservative approach
which treated each subjective SES-health effect as independent (k=99). By necessity,
moderators were tested using this less conservative approach.

Subjective SES—Subijective SES is commonly measured in health research using a visual
analogue scale with a picture of a ladder that asks individuals to place themselves on one of
the ten possible rungs reflecting hierarchical stratification of a defined social group (e.g.,
one’s country, one’s community) (e.g., Adler, 2000). This 10-rung ladder scale has shown
good test-retest reliability as well as construct validity (Cundiff, et al. 2013; Operario, Adler,
& Williams, 2004). Higher scores indicate higher social standing. Every study included in
this review and meta-analysis uses this subjective social status ladder to measure subjective
SES. Most studies used this measure to assess subjective SES relative to others in
participants’ country of residence; though, a few studies assessed subjective SES relative to
others in participants’ self-defined community or created an aggregate score using ratings
from both ladder measures (see Table 1). Studies were not included if the operational
definition of subjective SES did not ask participants to make a relative social comparison of
themselves against others (e.g., Macleod, Davey Smith, Metcalfe, & Hart, 2005).

Objective SES—Every study reported here examined the association of subjective SES
controlling for at least one of the following: 1) years or level of education, 2) annual
household income, and/or 3) occupational class. A number of studies control for more than
one of these traditional indices of SES, a composite of one or more (e.g., Hollingshead
Index), or all three. One study (Allen, McNeely, Waldstein, Evans, & Zonderman, 2014)
used a specific income level (the poverty line) to control for objective SES. Some studies
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additionally controlled for other measures of resources (e.g., wealth), home ownership, or
neighborhood SES. Specific measures for each study can be found in Table 1.

Physical Health Measures—As previously noted, both general subjective and more
specific objective health measures were included. General reports of subjective health
included participants’ single-item ratings of overall self-rated health using one-item (ldler &
Benyamini, 1997) and participant’s ratings of health-related quality of life (e.g., SF-12;
Ware, Kosinski, & Keller, 1996). Objective health indicators were more varied and included
multiple physiologic measures (e.g., blood pressure, cortisol) as well as different disease
diagnoses (e.g., hypertension, diabetes), and physical symptoms (e.g., fatigue, headache).
Although specific physical symptoms of fatigue and headache were measured by self-report,
a decision was made to categorize them with other biologically and clinically specific
measures on the basis that they can only be self-reported and are clinically specific, thus
more closely resembling a clear indication of physical disorder/disease than a general, global
interpretation of physical health. Specific dependent measures for each study are included in
Table 1.

Covariates in addition to objective SES—A number of studies also included other
demographics (age, race, sex, marital status) and potential mediators or confounds (e.g.,
optimism, depression, alcohol use, BMI, negative affect, perceived stress, feelings of
financial security) in their analyses. Additional covariates for each study are listed in Table
1.

Study Design—The vast majority of studies that met inclusion criteria were cross-
sectional in nature (27 studies out of 31). Although some performed a manipulation (e.g.,
exposure to the common cold), no study that met inclusion criteria experimentally
manipulated subjective SES (cf, Mendelson, Thurston, & Kubzansky, 2008; Cundiff, Smith,
Baron, & Uchino, 2016, Kraus, Piff, & Keltner, 2009), because such experimental studies do
not control for objective SES. Thus, the four studies (three samples; six reported effects) that
were classified as relatively stronger study designs were prospective or longitudinal in nature
(Cohen et al., 2008; Singh-Manoux et al., 2005; Thompson, Gaglani, Naleway, Thaker, &
Ball, 2014; Thompson, Naleway, et al., 2014).

Overview of Analyses

Random effects models were analyzed using Comprehensive Meta-Analysis analytic
software version 3 (BiostatTM, USA). Random effects models assume that the samples are
drawn from populations with different effect sizes and allows for both random variance and
variance due to true differences between populations. In practice, this means that the number
of participants in a study carries /essweight in random effects models compared to fixed
effects models, so that sample size has less of an influence on the estimated cumulative
effect size in random effects models (Borenstein, Hedges, & Rothstein, 2007). It has been
suggested that random effects models yield more accurate confidence intervals in meta-
analysis (Schmidt, Oh, & Hayes, 2009). Further, the 12 statistic provides an estimate of
heterogeneity under the assumptions of a fixed effects model, and the 12 for the effects
examined here was .85, indicating that 85% of the variance can be attributed to between
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(rather than within) study variability, further suggesting the use of a random effects model.
In random effects models, the heterogeneity statistic (Q7) provides an estimate of variability
of effects sizes. If there is significant heterogeneity of effects in random models (i.e.,
significant Q7 coefficient), then moderators are often examined as a potential explanation for
variability of effect size. Prior to analyses, the following moderators were coded: 1) global
self-reports vs. more specific and biologically-based outcomes, 2) United States sample vs.
Non-United States sample, 3) cardiovascular vs. other disease indicators, 4) strength of
study design (prospective/longitudinal/experimental designs vs. all others), 5) race of the
sample, and 6) sex of the sample. For both race and sex, greater than 80% of the sample had
to be of the same race/sex or results presented separately by race or sex in order to be
included in moderation analyses. If racial/ethnic category was not provided and could not be
discerned based on the sample characteristics found elsewhere in the literature (e.g.,
Whitehall-11), then the study was not included in analyses of moderation by race. All Black
samples were from the U.S., and all White samples were from the U.S. or U.K., with the
exception of one Swedish sample (Miyakawa et al., 2012). Potential effects of the number of
indices of SES that were covaried and the total number of covariates included in the models
were also examined, with the expectation that samples examining more adjusted models
would show smaller effects. While there are some variables that are outcomes in one study
and treated as covariates in another, the variable was treated in the meta-analysis consistent
with how it was treated in the analytic strategy of the original manuscript. Seven reports
(Allen et al., 2014; Cooper et al., 2010; Euteneuer et al., 2012; Ghaed et al., 2007,
Subramanyam et al., 2012; Thompson, Gaglani et al., 2014; Wright et al., 2005) include
covariates that would qualify as a physical health outcome in their own right in this meta-
analysis (7 of 31 studies).

between Subjective SES and Indicators of Objective SES

Using random effects models, the cumulative effect sizes () of the association between
subjective SES and objective indicators of SES were moderate; r= .25, .33, and .34 for
education, occupation, and income, respectively. Twenty of the thirty-one unique studies
identified for this meta-analysis included relevant information for these analyses. Whether
race moderated associations between subjective SES and objective indicators of SES was
also examined (Table 2). The cumulative effect sizes of the association between subjective
SES and all three objective indicators of SES were significantly smaller in Black samples
compared to White samples. However, this is based on fewer reported effects in Black
samples. Lastly, it was examined whether gender moderated associations between subjective
SES and objective SES (Table 3); cumulative effect sizes between subjective SES and
objective SES did not differ by gender.

Is Subjective SES an Independent Correlate of Physical Health?

Results of random effects meta-analysis are presented in Table 4. A forest plot of the
individual effects aggregated within study is pictured in Figure 2 and a forest plot examining
all effects individually is presented in Figure 3, with Panel A depicting specific symptoms
and biologically-based measures and Panel B depicting global self-reports of health. Results
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treating all effects as independent (k=99) and results aggregating effects within studies
(K=31) both revealed a statistically significant positive effect of subjective SES on health
indicators after controlling for objective SES. Notably, the cumulative effect size was
doubled when effects were averaged within study compared to analyses treating all effects
(k=99) as independent. Examining the forest plot raised the possibility that the large sample
size, large number of effects tested, and relatively small effects across multiple indicators in
the Demakakos et al. (2008) study may account for this difference in cumulative effect size
when aggregating within studies versus across all tested effects. Thus, analyses were rerun
treating all effects as independent but excluding the Demakakos 2008 study (resulting in 82
effects tested). With this exclusion, results revealed a cumulative effect size of Z=.075 (SE=.
008, p<.05), an effect size very similar to that found when effects were aggregated within
studies (£=.071, SE=.01, p<.05), suggesting that this one large study which tested many
effects (and found relatively small effects) had a particularly large influence on the estimated
cumulative effect size when all effects were treated as independent.

Whether effect sizes were smaller in analyses that adjusted for a larger number of objective
SES indicators was also examined. Most tested effects adjusted for either two (k=21) or
three (k=65) indicators of objective SES. When these two groups were compared, the
cumulative effect size was significantly larger in analyses that controlled for two objective
SES indicators compared to three indicators (Z=.068 vs. .031; Q4/~6.68, p<.05). When all
covariates were examined (not just objective SES indicators), there was no indication that
the total number of covariates included in the analyses reduced the independent effect of
subjective SES on physical health (e.g. 4 covariates showed a larger effect size than 5, but 5
covariates showed a smaller effect size than 6), perhaps because these covariates often
differed across studies. Hence, effect size was smaller when analyses adjusted for more
indicators of SES, but not when analyses adjusted for a heterogeneous mix of other
covariates.

Results of moderator analyses are also presented in Table 4 and revealed significant between
group differences for four of the six moderators tested. The independent association between
subjective SES and physical health was larger for global self-reports than for symptom
specific and biologically-based indicators (Z= .11 vs. .02) and larger in U.S. (vs. non-U.S.)
samples (Z=.09 vs. .03). The cumulative independent association between subjective SES
and physical health was also significantly larger for women relative to men (Z= .05 vs. .02)
and Blacks relative to Whites (Z= .07 vs. .03). However, there was no significant difference
in the independent associations between subjective SES and cardiovascular relative to non-
cardiovascular outcomes (Z= .03 vs. .04) or studies with stronger research designs relative
to cross-sectional studies (Z= .05 vs. .04). Importantly, 34 of 72 effects categorized as non-
cardiovascular were self-rated health indicators, which generally showed stronger effects,
and there were very few effects that met inclusion criteria and were not cross-sectional
(k=6).
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Publication Bias

It is possible that null and negative findings are less likely to be submitted for publication by
authors or less likely to be accepted for publication by editors and reviewers, leading to
biased effects in published work. Proposed guidelines (Rothstein, Sutton, & Borenstein,
2006) were used to examine the likely presence and magnitude of publication bias in results.
First, the forest plot (Figure 2) was examined for individual effects that appear to be outliers
and may significantly bias results, but none were found. Second, a funnel plot of analyzed
effects (Figure 4) (Light & Pillemer, 1984) was examined. Funnel plots allow for
comparison of published effect sizes by sample size. If there is no publication bias, then
studies to the right and left side of the cumulative effect size should be mirror images.
However, if there is publication bias, then smaller studies (i.e., studies closer to the bottom
of the plot) would show larger effects (because effects would need to be larger in order to
reach statistical significance) and effects would be less symmetrically distributed about the
mean. Similar to the use of Scree plots to determine the number of factors in factor analyses,
funnel plots are based on a combination of analyses and scientific judgment (Rothstein et al.,
2006). Thus, whether standard errors and standardized effect sizes are significantly
associated was also tested using Kendall’s tau (which is similar to a correlation; Begg &
Mazumdar, 1994) and Egger’s regression (where the intercept reflects the slope of the
association; Egger et al., 1997). Results for Tau did not suggest significant publication bias
(Tau =.006, p=.93); however, results for Egger’s regression did (Intercept = 1.8, SE = .23,

p<.05).

Given evidence that results may be influenced by publication bias, the magnitude of this bias
was evaluated in a number of ways. Rosenthal’s fail-safe A/ (Rosenthal, 1979) was used to
estimate how many unpublished effect sizes with a mean effect of zero would be needed to
bring the cumulative effect size below statistical significance. Results revealed that 8,658
additional unreported effects would be needed to result in a non-significant cumulative effect
of subjective SES on physical health, after controlling for objective SES. Duval and
Tweedie’s (2000) trim and fill procedure was also examined, which provides a bias-
corrected estimate of the cumulative effect size. The black circles observed on the funnel
plot (Figure 4) provide a visual representation of the trim and fill procedure (Rothstein et al.,
2006, Chapter 11). Results revealed little difference between this bias-corrected estimate
(£=.032, 95%CI: .02 to .04) and the original observed estimate (2=.038, 95%Cl: .03 to .05),
suggesting that although publication bias may be present it does not appear to have a
substantive influence on the results.

Discussion

Moderate associations were found between subjective SES and objective indicators of SES
(education, income, and occupation) for the 20 studies (k=73) that met inclusion criteria and
reported these associations. Furthermore, results also revealed race differences in cumulative
correlations between subjective SES and objective indicators of SES, such that objective
SES was less closely associated with subjective SES in Black individuals across the samples
examined here. Hence, what is being measured by subjective SES appears to differ by race
(Adler et al., 2008; Cundiff, Smith, Uchino, & Berg, 2013), in that perceived social rank and
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objective resources are more closely related in White samples. This pattern suggests that
personal perceptions of prestige may be less predicated on objective resources in Black
samples. This may be somewhat surprising as the stem for the subjective SES measure
specifically anchors all respondents to objective SES indicators. Given these differences, it
seems likely that the mechanisms linking subjective SES to physical health may differ by
race.

No significant difference was found in the association between subjective SES and objective
indicators of SES by gender. This does not answer the question of whether women generally
rate themselves lower on the ladder than men. Rather, it suggests that personal perceptions
of prestige appear similarly influenced by objective resources for both men and women.

On their face, moderate correlations between subjective and objective SES seem to argue
against the idea that subjective SES (based on comparison with others in the country) is a
cognitive averaging of objective SES indicators. However, it is also possible that such
cognitive averaging leads to only modest correlations with any one indicator of objective
SES, as indicators of objective SES are typically only modestly correlated with one another.
Nonetheless, modest correlations between objective SES and subjective SES renders the idea
that subjective SES may be a significant pathway through which objective SES influences
physical health somewhat less plausible (c¢f., Daly et al., 2015).

Despite moderate overlap between subjective and objective SES, the present meta-analysis
found a significant cumulative association between the ladder McArthur scale of subjective
SES and physical health, independent of objective SES (see Figure 5). Hence, it appears that
this commonly used measure of an individual’s perception of his or her social rank offers
some unique cross-sectional utility for understanding variation in physical health indices
between persons. This finding supports the currently popular notion that objective resources
and hierarchical rank may be distinguishable constructs that each independently contributes
to socioeconomic health disparities (e.g., Adler, 2009). Although this incremental
association is small, as a general point of comparison, the cumulative effect size found here
is similar to cumulative associations between income and hypertension, but smaller than
cumulative associations between education or occupation and hypertension (Leng, Jin, Li,
Chen, & Jin, 2015). Also, the effect here is held to quite a high standard, being estimated
after controlling for objective SES (e.g., examinations of the cumulative association between
income and hypertension, of course, do not control for education and/or occupation).
Further, the cumulative effect here (Z=.071) is similar to a recently reported effect size of
subjective SES and physical health in adolescents (Z=.064) (Quon & McGrath, 2014).
Although this previous meta-analysis in adolescents included all reported effects whether or
not objective SES was controlled, this simple comparison of effect size across the two meta-
analyses suggests that subjective SES-health associations may be similar in adolescence and
adulthood, or perhaps stronger in adulthood as cumulative effects are similar but the adult
meta-analysis reported here controls for objective SES whereas the adolescent meta-analysis
did not.

As discussed in the introduction, subjective SES could show unique associations with self-
rated health due to response bias and/or the shared method of assessment by self-report
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(especially when assessed cross-sectionally), so it is important to show that subjective SES
is not only associated with self-reported health measures. Effect sizes were significantly
larger for global self-reports of physical health (Table 4). Although the cumulative effect
size was still significant and positive for biologically-based and specific physical symptoms,
it seems unlikely that an effect size of Z= .02 has much practical significance. The Quon and
McGrath (2014) meta-analysis in adolescents also found stronger associations between
subjective SES and self-reported health compared to biologically-based measures in
adolescents (Z=.18 vs. 06). Again, results here appear consistent with meta-analytic results
from adolescent samples though meta-analyses were not conducted in exactly the same
manner (e.g., control for objective SES).

The relatively stronger association of subjective SES with self-rated health does not diminish
the potential utility of subjective SES for understanding variations in physical health.
Although self-rated health is often considered a poorer measure of physical health than
biologically-based measures, the association of self-rated health with mortality has been
shown to be similar to or greater than a panel of biomarkers (Haring et al., 2011) and may
account for or capture much of the association between positive psychological factors and
mortality (Liu et al., 2016). Further, self-rated health has consistently been found to predict
morbidity, mortality, and other important health measures (Benyamini & Idler, 1999; see
Pinquart, 2001 for a meta-analysis), over and above many known risk factors for poor health,
including potentially confounding personality characteristics (Benyamini & Idler, 1999;
Chapman, Duberstein, Sorensen, & Lyness, 2006).

Results also revealed other important moderators; there was greater incremental utility of
subjective SES for physical health in women compared to men and Blacks compared to
Whites. The stronger independent association in Black samples could reflect the fact that
subjective SES and objective SES are less overlapping in Black samples (this was not true
for women v. men, see Table 3), and, hence, larger effect sizes remain after adjusting for
objective SES (as less shared variance is removed). Alternatively, larger effect sizes in both
Blacks and women could be interpreted to mean that perceptions of social rank are more
health-relevant above and beyond objective SES in these historically disenfranchised groups
of individuals.

Another moderator was country of origin. Associations in United States samples were larger
compared to associations in all other countries. This could indicate that perceptions of social
rank are more closely related to physical health in the United States compared to other
countries, an effect that could be due to substantive differences across geographic regions
(e.g., culture, ethnic variation) or methodological or construct differences across countries.
For example, subjective SES and objective SES may have less overlapping variance in the
United States, leading to a larger independent effect size after controlling for objective SES.
It is also possible that studies in low income countries, where some scholars have suggested
subjective SES may be particularly useful, were not able to control for an objective indicator
of SES as defined here, and so would not have been included in this meta-analysis. Lastly,
socioeconomic measures (both objective and subjective) may be more closely linked to
physical health in the U.S. relative to other countries, because the U.S. has both high
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inequality in objective indicators of SES and also does not ensure access to healthcare for its
citizens.

In general, research up to this point examining whether subjective SES offers additional
utility provides weak tests of causal inference. Although the term effect size suggests
influence of one variable on another, virtually all effects examined here were derived from
cross-sectional studies. The available literature cannot establish that subjective SES
influences physical health above and beyond objective SES. Instead, it establishes that
subjective SES appears to improve the cross-sectional prediction of physical health (i.e.,
incremental utility) above and beyond objective SES indicators. Thus, reverse causality,
bidirectional relationships, and third-variable confounds are certainly possible, and they are
a significant concern as such alternate interpretations are plausible and have been found in
certain samples. For example, aging leads to declines in health and declines in subjective
SES independent of changes in objective SES (Nobles, Weintraub, Adler, 2013), and so is an
important covariate in any analysis (also see discussion in Quon & McGrath, 2014).

Studies included in this meta-analysis had little variation in the assessment of subjective
SES, which was self-reported. However, there was large variation in the assessment of
physical health measures and inclusion of control variables. Whether such heterogeneity in
study methods may account for differences in effect sizes across studies was examined by
testing moderators. Although there were significant moderating factors, these factors did not
fully explain the heterogeneity in the literature, making definitive interpretation of the
findings more difficult. Like many literatures, consistency in methods and statistical tests
linked to specific theoretical hypothesis has significant room for improvement. Hopefully,
the hypotheses laid out here as well as drawing attention to the paucity of research directly
examining the primary hypotheses in the field (e.g., subjective SES as a mediator of
objective SES-health associations) with strong causal inference will promote increased
consistency and stronger study design in future research.

The current literature did not allow us to statistically test whether the incremental utility of
subjective SES may be due to any one specific candidate third-variable confound. For
example, only 5 studies controlled for some form of negative affect (this number increases to
8 if general life satisfaction and perceived stress are included; see Table 1). Such studies will
be important in future work as stronger incremental associations with global self-reports of
health could very well suggest that common method variance, self-report bias, or a third
variable such as self-esteem is accounting for much of the additional cross-sectional
variance explained by subjective SES for physical health. These alternative explanations are
of particular concern given that subjective SES is measured by self-report. Alternatively, one
could argue that pathways linking subjective SES to physical health may not be disease or
biomarker specific, and thus broad measures of health, such as self-rated health, show larger
effects; however, very few studies examined composite biological outcomes that are multiply
determined.
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Future Research Directions: Unpacking Subjective SES

A better understanding of what shapes individual’s ratings of subjective SES would help
provide clues about why individual differences in subjective SES show incremental utility
with respect to physical health and why this appears to be stronger for self-rated measures of
health. Additionally, given this association, testable conceptual models linking subjective
SES with physical health are warranted. For example, subjective SES may provide
incremental utility because, unlike objective SES, it captures participants’ sense of self in
social context. A large literature confirms that social hierarchies create context for and
constrain the social behavior of individuals as well as their interaction partners (e.g., Fiske,
2010; Johnson, Leedom, & Muhtadie, 2012). Hence, one reason social rank may be
incrementally related to illness and disease (compared to economic resources) is because it
is more closely related to patterns of social behavior and interpersonal experiences that
either promote disease or protect against it (for an integrative review of such factors see
Cundiff & Smith, 2017). For example, daily social experiences plausibly related to
perceptions of social rank, such as experiences of social subordination, may be correlated
with subjective SES. If such experiences are also associated with physical health then they
may be viable pathways linking subjective SES to physical health (e.g., Ewart et al., 2015).
Despite the inherent social comparison process involved in the rating of subjective SES,
interpersonal influences (e.g., social relationships and experiences) have rarely been
examined as potential confounders or mediators of this association (cf, Cundiff, Kamarck,
& Manuck, 2016). Instead, researchers have typically been more concerned with intra-
individual influences (e.g., negative affect), in large part conceptualized as potential
confounds rather than mediators (Krause et al., 2013). Daily experience paradigms
examining associations among subjective SES and interpersonal experiences that may alter
perceived social rank as well as acute measures of biology that may indicate a pathway to
disease (e.g., cardiovascular reactivity) would help elucidate whether or not proximal social
experiences may plausibly explain health disparities associated with perceived social rank
and provide stronger causal evidence.

The community measure of subjective SES may be most conceptually relevant to the idea
that experiences of social rank (social subordination, etc.) in day-to-day social interactions
influence psychobiological pathways and contribute to socioeconomic health disparities.
However, studies examining independent associations between the community measure of
subjective SES and physical health are mostly absent from the literature (¢, Saban,
Hoppensteadt, Bryant, & DeVon, 2014). If scholars theorize that subjective SES may
influence health through the psychological sequelae of lower social rank in individual’s local
social environment, then the community measure of subjective SES holds much unexplored
promise for testing these hypotheses and comparing local and distal social rank as well as
their associations with health and objective measures of SES across samples.

Conclusions

This meta-analysis revealed a significant independent association between the most widely-
used measure of subjective SES and physical health in adults, above and beyond traditional
objective indicators of SES (see Figure 5 for summary). Subjective SES appears to provide
unique information relevant to understanding disparities in physical health, especially in the
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United States and especially when health is measured by global self-report. Conclusions
must remain tentative given the available literature; subjective SES has had very few strong
tests (e.g., few prospective studies, few studies examining clinical diagnoses). However, the
cumulative effect size found here was similar to associations found for other SES-health
disparities such as income and hypertension. Additionally, data do not seem to
overwhelmingly support prevailing theories concerning why subjective SES may be
associated with physical health (e.g., subjective SES mediating objective SES-health
relationships), and this is especially true for Black participants in these samples. Instead of a
very closely associated or mediating factor for objective SES-health associations,
associations between subjective SES and physical health may operate through non-
overlapping, rather than shared, pathways.
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113 Potentially Relevant
Reports Identified

39 No physical health outcome (this includes
health behaviors)

34 No control for objective SES

40 reports remaining

2 Not available in English
6 Youth or adolescent sample

1 Analyzed geographic regions instead of individuals

31 studies included in meta-
analysis

Figurel.

Flow chart showing inclusion/exclusion of studies identified from initial search.
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Study Name

Adler 2000
Adler 2008
Allen 2014
Camelo 2014
Cene 2015
Cohen 2008
Cooper 2010
de Castro 2010
Demakakos 2008
Dennis 2012
Euteneuer 2012
Fernald 2007
Franzini 2006
Friestad 2010
Gersten 2014
Ghaed 2007
Gong 2012
Hu 2005
Hyde 2007
Manuck 2010
Miyakawa 2012
Nobles 2013
Ostrove 2000
Saban 2014
Sanchon-Marcias 2013
Singh-Manoux 2003
Singh-Manoux 2005
Subramanyam 2012
Thompson 2014
Thompson 2014b
Wright 2005

Outcome

All (Indep)
All (Indep)
Framingham 10-yr risk
SRH

-‘,+

Fisher's Z and 95% CI

SF-12

Common cold risk
Flow mediated dilation
All (Indep)

All (Indep)

SRH

B-adrenergic receptor r

.I
—
BMmi
All (Indep)
All (Indep)
|
=
|
: 3

All (Indep)
All (Indep) +——
All (Indep)
SRH
SRH
Metabolic Syndrome .
All (Indep)
All (Indep) ||

SRH — .

Heat-shock protein 70
SRH —
All (Indep)
Change in SRH
All (Indep)
All (Indep)
Acute resp iliness

Cortisol awakening response

Worse Health

Better Health

Figure 2.

Forest plot for effects aggregated within samples (K=31).
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Panel A. Effects examining biologically-based and symptom-specific measures of health.

Study Name

Adler 2008

Adler 2008

Adler 2008

Adler 2008

Adler 2008

Adler 2008

Adler 2000

Adler 2000

Allen 2014

Allen 2014

Cohen 2008
Cooper 2010

de Castro 2010
Demakakos 2008
Demakakos 2008
Demakakos 2008
Demakakos 2008
Demakakos 2008
Demakakos 2008
Demakakos 2008
Demakakos 2008
Demakakos 2008
Demakakos 2008
Demakakos 2008
Demakakos 2008
Demakakos 2008
Demakakos 2008
Demakakos 2008
Demakakos 2008
Eutenever 2012
Femald 2007
Fernald 2007
Friestad 2010
Gersten 2014
Gersten 2014
Gersten 2014
Gersten 2014
Gersten 2014
Ghaed 2007

Ghaed 2007

Ghaed 2007

Ghaed 2007
Ghaed 2007

Gong 2012

Manuck 2010
Miyasawa 2012
Miyakawa 2012
Nobles 2013

Saban 2014
Singh-Manoux 2003
Singh-Manoux 2003
Singh-Manoux 2003
Singn-Manoux 2003
Singh-Manoux 2003
Singh-Manoux 2003
Sudramanyam 2012
Subramanyam 2012
Sudramanyam 2012
Subramanyam 2012
Thompson 2014
Thompsen 2014
Thompson 2014b
Thompson 2014b
Wright 2005

Subgrou;

Carda Black men
Cardia Black women
Cardia White men
Cardia Wnite women
Whitehall men
Whitehall women
na
na
Blacks
Whites

Women
Vomen
Viomen
Women
Women
Women
Women
Vomen
na
ten
Women

Men

Women
Viomen
Women
Men
Men
Women
Women
na
na
en
Women
na

Outcome

Hypertension
Hypertension
Hypertension
Hypertension
Hypertension
Hypertension
Heart Rate
Walst-hip ratio
Framingham 10-yr risk
Framingham 10-yr risk
Common cold risk
Flow mediated dilation
BMI
Central obesiy
CRP
Diabetes
Fibrincgen
HDL cholesterol
Hypertension
Long-standing liness
Trigclycerides
Central obesiy
CRP
Diabetes.
Fibrincgen
HDL cholesterol
Hypertension
Long-standing diness
Triglycerides
B-adrenergi: receplor response
BMI
BMI
Long-standing illness or disability
Adrenaline
Contisol
DHEAS
Dopamine
Noradrenaline
Ambulatory DBP
Ambulatory SEP
BMI
Clinic DBP
Clinic SBP
Physkal discomfort
Metabolic Syndrome
Muskuleskeletal symploms
Muskuloskeletal symptoms
Nurse-rated heaith
Heat-shock protein 70
Angina
Diabetes
Respiratory lliness
Anglna
Diabetes
Respiratory liness
Diabetes
Log of HOMA-IR
Diabetes
Log of HOMA-IR
Fatigue
Headache
Acute resp liness
Acule resp liness
Cortisol awakening response

050

Fisher's Z and 95% CI

025

Worse Health

Better Health

050
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Panel B. Effects examining global self-report measures of health.

Study Name Subgroup Outcome
Adler 2008 Cardia Black men SRH
Adler 2008 Cardia Black women SRH
Adler 2008 Cardia White men SRH
Adler 2008 Cardia White women SRH
Adler 2008 Whitehall men SRH
Adler 2008 Whitehall women SRH
Adler 2000 na SRH
Camelo 2014 nfa SRH
Cene 2015 n/a SF-12

de Castro 2010 nia SRH
Demakakos 2008 Men SRH
Demakakos 2008 Women SRH
Dennis 2012 n/a SRH
Franzini 2006 n/a SF-12
Franzini 2006 nfa SRH
Friestad 2010 nia Perceived change in health
Friestad 2010 n/a SRH
Gong 2012 nfa SRH

Hu 2005 n/a SRH
Hyde 2007 Men SRH
Hyde 2007 Women SRH
Miyakawa 2012 Men SRH
Miyakawa 2012 Women SRH
Nobles 2013 n/a SRH
Ostrove 2000 Black SRH
Ostrove 2000 Chinese SRH
Ostrove 2000 Latina SRH
Ostrove 2000 Whites SRH
Sanchon-Marcias 2013 n/a SRH (prevalence odds ratio
Singh-Manoux 2003 Men SRH
Singh-Manoux 2003 Women SRH
Singh-Manoux 2005 Men Change in SRH
Singh-Manoux 2005 Women Change in SRH
Thompson 2014 n/a Change in SRH

Thompson 2014

Mean weekly SRH

-0.50

Worse Health

Fisher's Z and 95% ClI

iR

-0.25 0.00 025

Better Health

0.50

Forest plots for all effects by type of outcome.
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Funnel Plot of Standard Error by Fisher's Z
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Figure 4.

Funnel plot examining the likelihood of publication bias. Open circles are observed values
and black circles are values imputed in order to correct for potential publication bias.
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Biomarkers,

Specific Symptoms
Subjective SES b anz P

Disease Diagnoses

( See Table 2 for rs ‘

Global Self-reports

Objective SES of
Physical Health

There are stronger incremental associations in
female, Black, and U.S. samples

Figureb.
Pictorial summary of the cumulative association of subjective SES with physical health

independent of objective SES.
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