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ABSTRACT
Research indicates that the relationship between socioeconomic status (SES) and 
health outcomes are robust, though no ‘gold standard’ as to what best captures SES 
exists. Many studies use individual proxies to control for SES, but there are a number 
of limitations to doing so. Additionally, little research has been conducted as to how 
to develop a US-based composite SES index that can be utilized across various data-
sets. The aim of the study is to generate a weighted SES index, following the National 
Assessment of Educational Progress (NAEP)’s call for an understanding of SES group-
ings and the guidance of the Bureau of Justice’s SES index. After generating a com-
posite SES index, we evaluate whether or not each unique index delivers a similar 
classification of SES across four national datasets and empirically compare the result-
ing grouping across datasets utilizing multiple regression analyses. Using weighted 
descriptive statistics and weighted logistic regression analyses, we reveal the key vari-
ations in the distribution of determinants of the socioeconomic index. While previous 
studies conflated race and ethnicity with SES to resulting health indicators, this study 
captures both, highlighting the importance of each covariate and a composite index. 
Our findings suggest similar outcomes with regards to the assigned SES classifica-
tions (i.e. low, middle, and high SES) across the four national datasets.

KEYWORDS  :  Socioeconomic status, health disparities, composite index, comparative study

1.  Introduction

The concept of socioeconomic status (SES) serves as a proxy for the ability to create 
(or consume) goods that are of value to society by a person’s, families’, or house-
holds’ place within society and, thus, has become a means of identifying social and 
economic inequalities (Hauser & Warren, 1997; Oakes & Rossi, 2003). Research con-
sistently indicates the importance of SES when analyzing a range of economic and 
health outcomes and disparities. Differences in SES (e.g. differences in education or 
income) are shown to have significant impacts on a multitude of health outcomes 
and health disparities, both directly (e.g. through differing work conditions, access to 
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2 I. BUDER ET AL.

nutrition, ability to exercise) and indirectly via mental health outcomes, stress levels, 
and immune responses (Webb et  al., 2017; Frank & Mustard, 1994).

While the concept of socioeconomic status was coined in 1883 by the American 
sociologist Lester Ward, little attention is given to the literature regarding the 
measurement and collective properties of SES groupings in the United States 
(Oakes & Rossi, 2003). SES is typically measured by income (or wealth), educa-
tional attainment, social class/standing, occupations or occupational prestige, or 
even through measures of social participation (Hauser & Warren, 1997). 
Nonetheless, lacking in the US is an SES index allowing for the conceptualization 
of low, middle, and high SES groupings based on a composite collective, though 
such composite measures of SES are readily found in Europe and Canada (Vincent 
& Sutherland, 2013). Thus, while a significant amount of research has focused on 
the impact of socioeconomic status (as measured by a single factor such as edu-
cation or income), gender, race/ethnicity on health disparities as independent 
cofactors and through the intersectionality, gaps in the literature remain, given 
the lack of utilization and consensus on a US-based composite measure for SES 
(Adler & Rehkopf, 2008).

While SES provides an indicator of an individual’s social standing and is typically 
measured as a combination of education, income, and occupation, to date, there is 
no ‘gold standard’ regarding the ‘composite’ definition, or index, of SES (Oakes & 
Rossi, 2003; Berzofsky et  al., 2015). Rather, the measurement of SES tends to encom-
pass various individual or loosely combined indicators (Oakes & Rossi, 2003; 
Braveman et  al., 2005; Freeman et  al., 2016; Berzofsky et  al., 2015). In addition, the 
terms utilized to describe SES (i.e. education, occupation, wealth, income) are often 
used interchangeably, creating more confusion in the interpretation of findings 
(Freeman et  al., 2016). As such, in the United States, SES is often, implicitly or 
explicitly, equated with income or education rather than the interaction of each of 
the component parts (i.e. education, income and occupation). Another inconsis-
tency in SES measurement is the choice of components to include in a measure-
ment of socioeconomic position, as no consensus regarding either a ‘nominal 
definition of SES’ or ‘widely accepted SES measurement tool exists’ (Oakes & Rossi, 
2003, pg. 770). Inconsistent and loose categorization compound the issues with 
regards to comparison of various health, economics, or social disparities across 
studies or countries.

To our knowledge, no comparable composite indicator for SES groups exist in 
the United States and minimal progress has been made to create such an index 
(Oakes & Rossi, 2003; Berzofsky et  al., 2015), even though the development of such 
a socioeconomic status index could be utilized for a multitude of research and pol-
icy questions with accessible national and private data (Krieger et  al., 1997). The 
use, and adoption, of a composite SES index, rather than utilizing the disaggre-
gated single components, can help capture the intricacies of SES and its multifac-
torial nature in future analyses of health outcomes (Oakes & Rossi, 2003). Building 
on the National Assessment of Educational Progress (NAEP) and Cowan et  al.’s call 
for a better understanding of grouped SES (2012), the aim of this paper is to com-
pare and contrast an adopted SES index from the Bureau of Justice Statistics (BJS), 
from which classifications of low, middle, and high SES categorizations can be 
defined, across four national survey datasets utilizing weighted multivariate logistic 
regression analyses.
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2.  Background

Researchers across the social sciences have shown that the geographically and socio-
economically disadvantaged have greater probabilities of reduced wealth, health, 
and social opportunity, among other adverse outcomes (Adler & Rehkopf, 2008; 
Deaton, 2003; Marmot & Allen, 2014). Lower socioeconomic status (as assessed by 
either income, education, or education rather than a composite measure) has con-
sistently been linked to a number of adverse health outcomes (e.g. low birthweight, 
cardiovascular disease, diabetes, certain cancers), poorer health access, and higher 
mortality rates (Adler & Newman, 2002; Marmot et  al., 2008; Fiscella & Williams, 
2004). Concurrently, many social sciences studies, including studies in sociology, eco-
nomics, and public health, recognize the important role that institutional arrange-
ments have on individuals and that institutional arrangements created within society 
directly influences an individual’s health (Olafsdottir, 2007). As such, when analyzing 
the social determinants of health, the role of socioeconomic status plays a central 
role (Adler & Rehkopf, 2008).

However, while there has been a growing literature on how SES is associated with 
health outcomes, how to define, or measure, SES continues as a complex issue in 
both theory and practical use (Oakes & Rossi, 2003). Hence, how socioeconomic sta-
tus is measured remains not well-defined and how individuals are classified (i.e. low, 
middle, and high SES) remains unclear. One aspect of the issue is in the intricacy 
and multi-layered nature of one’s SES, particularly when accounting for societal ori-
gins or pre-determined stratification, and there is no prevailing or agreed upon way 
of weighting the three primary components of SES (i.e. education, income, and occu-
pation) to form SES groupings (i.e. low, middle, and high SES) (Williams et  al., 2016; 
Braveman et  al., 2005; Berzofsky et  al., 2015).1 Additionally, while the stratification 
literature recognizes and takes into the account differentials by social class, studies 
regarding health disparities in the Unites States typically do not focus on class-based 
differences, partly due to the complexities and limitations of utilizing SES, but rather 
focus on disparities by race/ethnicity, gender, income, education, or occupation 
(Kawachi, 2013). Indices of SES are prominently used in connection to health in 
Europe and nations such as Canada (Vincent & Sutherland, 2013). However, less has 
been done in connecting a combined variable to health in the US. Well-known social 
scales (i.e. occupational prestige scores) such as the Duncan Index, Nam Powers 
Boyd, and Nakao & Treas’ Occupational Score, amongst others, are clearly useful, but 
have not been translated into SES classifications such as low, middle and high SES 
from the scores. Additionally, these (occupational prestige) scores are heavily 
weighted towards occupation, giving less credence to the intergenerational per-
sistence of other components of SES (Hout, 2018).

Another compounding issue is that studies regarding SES and the associated 
health gaps are frequently obfuscated by studies emphasizing differences in culture, 
race/ethnicity, and health outcomes (Williams et  al., 2016). Stark disparities in mor-
tality, morbidity, opportunity, and other health indicators exist when separated by 
race/ethnicity. In the United States, in particular, there is a ‘conceptual assumption’ 

1For instance, using census data, many geographic or area-based measures have begun to emerge 
adding to our understanding of regional disparities in access and mobility.
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that when analyzing health disparities, race/ethnicity is the ‘most meaningful cate-
gory’ whereby race/ethnicity may become a proxy for socioeconomic position partly 
due to the lack of nationally-available data on socioeconomic position (Nuru-Jeter 
et  al., 2018, p. 171). However, such analyses in racial/ethnic differences in health out-
comes should be analyzed in conjunction with structural determinants and histori-
cally persistent inequities (Bell et  al., 2020; Chetty et  al., 2020; Daw, 2017). These 
contextual factors, prevalent in stratification economic theory, which determine out-
comes and gaps are, however, often omitted (Darity et  al., 2014). It should also be 
noted that ordinal categorizations of race/ethnicity (i.e. White non-Hispanic, Black 
non-Hispanic, etc.) are imperfect in capturing the multi-dimensional nature of race/
ethnicity and its’ separation into social categories for statistical analysis (Williams 
et  al., 2016; Nuru-Jeter et  al., 2018).

In particular, using race/ethnicity as a ‘category’ (e.g. White non-Hispanic and 
Black non-Hispanic) in studying health disparities is further complicated by its 
attempts to capture biological, genetic, and long-term environmental and ancestral 
exposures (Williams et  al., 2010). When accounting for race/ethnicity, challenges 
remain in the statistical significance a researcher assigns to any of these factors and 
their influence upon health and related socioeconomic outcomes and gaps. While 
many health studies emphasize ‘biological’ and ‘genetic’ explanations of disparities by 
race/ethnicity (Williams et  al., 2016), we argue that that omits important economic 
and social factors. Furthermore, a number of issues arise when solely focusing on 
race and ethnicity. First, research shows that variations in genetics do not match, or 
divide into, traditional racial categorization and individual genetic variation is greater 
than that of population subgroups (Williams et  al., 2016). Second, racial and ethnic 
classifications are not only subject to change, but also reflect the systemic exploita-
tion, oppression, and social inequality (Williams et  al., 2016). Third, studies have 
shown that racial categories, and the resulting classifications, are from socially and 
historically driven sources. As such, researchers should be cognizant that the classi-
fication of racial/ethnic categories have ‘historically captured not cultural practices 
and beliefs but societally imposed stigmatization and marginalization that have been 
consequential for all aspects of life’ (Williams et  al., 2016, p. 2).

Though data for the ‘big three’ indicators of socioeconomic status (i.e. education, 
income, and occupation) are readily available in most national survey data, there are 
challenges to their inclusion in the health services research either as an individual or 
grouped variables. There are several reasons as to why this is the case. First, educa-
tional attainment is more easily obtained and thus is often used as a proxy for 
income, and thus SES. Nonetheless, individuals with similar education may have 
widely varying occupations or wealth. Second, high correlation between income and 
education, resulting in concerns about multicollinearity, lead many studies to include 
only one. However, using only one variable may be insufficient as, for instance, 
income or wealth varies across social groups (i.e. racial/ethnic, gender, and age 
groups), even when individuals have similar education levels (Williams et  al., 2016; 
Oakes & Rossi, 2003; Bell et  al., 2020). Lastly, there is a lack of standardization of 
occupational categories within the United States. This lack of consensus leads many 
researchers not to control for occupational prestige when analyzing health disparities 
(Braveman et  al., 2005). Essentially, a one variable SES proxy does not fully account 
for differing health disparity gradients or what researchers have termed a significant 
‘non-equivalence’ by race and ethnicity (Williams et  al., 2016; Nuru-Jeter et  al., 2014).
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As such, a composite measure is advantageous for it provides ‘a single summary 
useful for reporting, greater reliability, and representing the full range of SES factors’ 
(Cowan et  al., 2012, p. 5). The lack of an agreed upon ‘grouped’ index leads to the 
inability to create groupings based on socioeconomic status (i.e. low, middle, or high 
SES) and thus research remains limited with regards to inequalities and inequities as 
it continues to rely on individual SES components (i.e. education, income, or occu-
pation), race/ethnicity, and gender. While studies regarding inequality and stratifica-
tion appropriately control for SES through the use of income or education as a 
covariate, Adler and Rehkopf (2008) note that such adjustments are insufficient given 
the evidence of the independent effects of the various components of SES and sin-
gle cofactors of education, income/wealth, or occupation will not, generally speak-
ing, capture what is truly mean by social class. In addition to understanding the 
importance of racial and ethnic equity and access gaps, researchers can utilize a 
composite SES index, which would include social and economic variables, as a proxy 
for social disadvantage, deprivation, or position. Nuru-Jeter et  al. (2018), suggest that 
due to the lack of consensus and wide variability regarding the ‘conceptualization’ of 
socioeconomic position, this has led to the lack of ‘comparability’ across studies and 
also ‘misclassification’ of important risk factors, stemming from the erratic manner in 
which both individual variables and combined measures are theorized and empiri-
cally analyzed regarding socioeconomic position.

The benefits of a composite SES indicator, in addition to the findings of individual 
proxies, are akin to the benefits of neighborhood-level, geographic, census-based, 
and area deprivation indexes and studies, but are also subject to their criticisms. 
Area-based measures allow an additional study of geographic communities and give 
policy makers additional tools in prediction and prescription. Higher regional pov-
erty indirectly corresponds to both lower individual and community SES (Demissie 
et  al., 2000). Still, regional or geographic indicators are also limited in that individual 
SES varies by region or census tract. Often, difficulties arise in gathering SES infor-
mation due to privacy concerns based upon census reporting. The information 
attained is further limited to averaged SES values. Finally, the relationships between 
area-based indicators and individual SES proxies deviate between urban and 
non-urban regions (Xie et  al., 2020).

The use of a standardized measurement and agreed upon individual SES proxy 
has many advantages, and certain disadvantages. One advantage is that a standard 
measurement/definition permits inter- and intra-country comparison where the 
same variables are accounted for (Freeman et  al., 2016). On the other hand, a single 
indicator may omit or dampen the interaction between its factors. Proponents of 
single indicators argue that high correlation exists between income, education, 
wealth, occupation, housing, poverty, and community features. In many cases, the 
dataset and availability of the various social variables may also dictate the use of a 
single variable. For example, income has been used in both crime and victimization 
literature and health outcomes as a single variable proxy of SES (Rennison & Planty, 
2003). Reducing potential measurement error and increasing regression precision is 
another reason for use of a single variable rather than a composite variable. Another 
benefit of an individual proxy of SES, is that examining outcomes based on a single 
variable is often clearer and conveys a greater degree of transparency (Cowan et  al., 
2012). Additionally, a composite SES index, according to Oakes and Rossi (2003), is 
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best to utilize when tackling ‘stratified analyses, graphical presentations, and expla-
nations to lay audiences’ which are the often the norm in health research.

In contrast, there are multiple drawbacks to using one variable such as income or 
occupation represent SES. One issue is that income is often dictated by one’s age 
and is likely to be non-linear in nature, which may miss the presence of pre-existent 
wealth or other buffering factors. For instance, a retiree with low income may be 
relatively well-off due to their asset holdings and housing. Income is also ‘less stable’ 
than variables like occupation or education and may raise the possibility of a mis-
leading statistical relationship to the dependent variable (Berzofsky et  al., 2015; 
Shavers, 2007). Education, when isolated, as with other individual SES proxies, also 
often fails to explain persistent race and ethnic health disparities (Bell et  al., 2020). 
We argue with Cowen et al, that the use of a composite indicator does not prevent 
reporting on individual associations among SES variables (2012) while adding import-
ant supplemental information. Omitting SES variables such as income, occupation, 
education, and wealth entails missing long-term proxies for access, social mobility, 
resources, knowledge, and other societal safeguards. As such, the components con-
tributing to SES are both individually and conjunctively important. Therefore, analy-
ses conducted utilizing the individual components of SES (i.e. income, education, 
and occupation separately) and their relationship to health gaps are, of course, 
important but are likely insufficient when it comes to adjusting for ‘socioeconomic 
status’ (Adler & Rehkopf, 2008). A composite index has the advantage of combining 
several of the component variables encompassing SES into one variable, thus allow-
ing clear interpretation and social grouping. Additionally, a single measure of SES is 
at odds with that conventional definition of a grouped variable (Cowan et  al., 2012).

3.  Data & Methodology

3.1.  Data

We compare and contrast the adopted SES indexes across four major national sur-
veys, which provide a cross-comparison of socioeconomic and health data: the 2019 
Behavioral Risk Factor Surveillance Survey (BRFSS), 2019 IPUMS USA, the 2019 
National Health Interview Survey (NHIS), and the 2019 Medical Expenditure Panel 
Survey (MEPS).

BRFSS data is an annual cross-sectional state-based telephone interview survey. 
Approximately 400,000 individuals are interviewed each year in every US state, 
including the District of Columbia and 3 US territories (CDC, 2019). BRFSS data 
account for the noninstitutionalized adult population and gathers information on 
health-related risk behaviors (e.g. smoking, alcohol intake, and physical activity), 
chronic health conditions and injuries (e.g. diabetes, heart disease, asthma), prevent-
able infectious diseases and the use of preventive services among the adult popula-
tion (CDC, 2019).

IPUMS USA data collects annual census-level and survey data, establishing the 
largest database of census microdata that is accessible to the public. Data is avail-
able for individuals and households and is drawn from the American population 
yearly from sixteen federal censuses (Ruggles et  al., 2022). IPUMS USA contains data 
on a number of population characteristics and demographics (e.g. immigration, 

https://doi.org/10.1080/07360932.2023.2241650
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occupational structure, education). For individual-level analyses, person weights were 
applied to the estimation in order to account for an accurate representation of the 
population.

Additional survey interview data is collected from the National Health Interview 
Survey (NHIS). NHIS gathers, supervises, and publishes annual US health data since 
1957. This cross-sectional survey collects and utilizes a sampling design encapsulat-
ing the noninstitutionalized and nonmilitary population in the U.S., with roughly a 
70% response rate for nearly 87,500 individuals and 35,000 households annually 
interviewed (NCHS, 2019).

Lastly, we utilize the Agency for Healthcare Research’s Medical Expenditure Panel 
Survey (MEPS). MEPS data are gathered annually and are a representative survey of 
US households. While smaller than BRFSS and NHIS, MEPS roughly covers 
12,000-14,000 nonmilitary and noninstitutionalized civilian households (i.e. 
31,000-35,000 individuals). Further, MEPS has a 53.5-66.3% response rate for the five 
survey times within a two-year period (MEPS, 2018).

3.2.  Indexing Socioeconomic Status Classifications

To measure socioeconomic standing (i.e. low, middle, and high SES), the BJS created 
three potential SES index options: Index 1 and 2 include aspects of education, 
income, employment status, and housing status, while Index 3 excludes housing sta-
tus (Berzofsky et  al., 2015). Table 1 provides a replication of the scaling and compo-
sition of the SES index. For all three indices, education and income had a possible 
range of 0-3 while employment and housing ranged between 0 and 1 (with housing 
being omitted from Index 3). Each of these individual components (education, 
income, employment status, and housing status) were then scaled to establish an 
index value between 0 and 8 for Index 1 and 2. For Index 3, the values were mea-
sured between 0 and 7 (as housing was excluded from the SES composite). Given 
data limitations (i.e. no information on housing status across the four national sur-
veys), this analysis most closely followed Index 3 of the BJS SES indexing.

Table 2 shows how each category follows the BJS categories and indexing; with 
a few exceptions (i.e. the BRFSS data, most notably) the categories utilized match 
the BJS report. Regarding education, those who had less than a high school degree 
were indexed as 0, those with high school, some college, or associate’s degree were 
indexed at 1, those with a Bachelor’s degree were indexed at 2, and those with a 
Master’s, professional, or doctorate degree were indexed as 3. Income was measured 
by poverty status, relative to the Federal poverty line (FDL) and indexed as follows: 
0 for those 100% or less than FDL, 1 for those between 101%–200% of FDL, 2 for 
those between 201%–400% of FDL, and 3 for those 401% or greater than FDL. One 
of the limitations of the BRFSS data is that income, as a percentage of the FDL, 
needed to be manually calculated. Following Hest (2019), we computed the FDL 
using the midpoint formula. Lastly, occupation was measured via employment status 
and indexed as follows: those who were unemployed in the past 6 months received 
a 0 and those employed for the past 6 months received a 1.

After categorizing and indexing each of the answers according to the BJS method, 
the sum of the composite scores were computed (ranging from 0-7). Consequently, 
those with a composite score between 0 and 2 were classified as low SES, those 
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with a composite score between 3 and 5 were classified as middle SES, and those 
with a composite score of 6 or 7 were classified as high SES.

3.3.  Statistical Analyses

To evaluate how well the adopted BJS SES classifications held among four national 
surveys multiple empirical strategies were examined. First, the weighted descriptive 
statistics of the three datasets are presented, paying particular attention to the 
breakdown of socioeconomic classifications within each dataset. We further break 
the socioeconomic classifications down by race/ethnicity and gender to investigate 
the comparability between the four datasets utilized.

Next, we run logistic regression analyses to further assess the comparability of 
the BJS SES classifications and how well it does, or does not, hold across the four 
datasets. To determine whether or not the SES classifications show similar results, an 
identical regression model is run over the four datasets. As such, we sought a depen-
dent variable that could be found in all four datasets. The probability of having 
health insurance was utilized for the regression analysis, with SES being one of the 
many covariates utilized in the regression analysis. This model was chosen out of 
necessity to run identical regression analyses over the four datasets. However, use of 
insurance status captures important aspects of health research (i.e. access to health-
care measured by the probability of having health insurance). Additionally, we ran 
logistic regression models on the probability of having been diagnosed with diabe-
tes for MEPS, NHIS and BRFSS data to verify that the impact of SES remains consis-
tent, which they did.2

Each logistic regression controlled for the same covariates in order to ascertain 
the comparisons directly from each dataset. Covariates used for the regression anal-
ysis include marital status, age, race/ethnicity, gender, region, and socioeconomic 
status (measured through the composite score). Each sample was restricted to the 
working age population (i.e. between the ages of 18-64), with age categorized as 
individuals aged 18—34 (reference), aged 35—54, and those aged 55—64. The anal-
yses controlled for gender (with individuals responding as female (reference) or 
male), race/ethnicity (classified as White non-Hispanic (reference), Black non-Hispanic, 
Asian non-Hispanic, or Hispanic), marital status (classified as single (reference), wid-
owed/divorced/separated, or married), and region (Northeast, Midwest, West, and 
South (reference)). As a sensitivity analysis, provided in Appendix A, we included 
income and education as covariates (i.e. single-variable factors) rather than the SES 
groupings where income was classified as either between $0 - $34,999, between 
$35,000 - $74,999, and over $75,000 (reference), which we defined as either low, 
middle, or high income. Covariates chosen for the statistical analysis follow primary 
SES, health, and equity gaps in the literature previously discussed (i.e. Braveman 
et  al., 2005, Williams et  al., 2016, and Nuru-Jeter et  al., 2018).

As each of the datasets used have intricate, and complex, sampling methods, to 
correct for non-responses and various selection probabilities, survey weights are 

2Results of the weighted logistic regression analyses of the probability of being diagnosed with di-
abetes for MEPS, BRFSS, and NHIS data are available upon request.
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used throughout all analyses to verify representative sampling of the population. 
Collecting national survey data incorporates aspects of stratification, clustering, and 
oversampling of certain subpopulation (e.g. minority groups). Given these complexi-
ties, sample weights need to be utilized in order to generate representative esti-
mates (Blewett et  al., 2022). After imposing the restrictions on each sample, the 
resultant final sample size for the 2019 NHIS data was 21,309, for the 2019 BRFSS 
data was 144,302, for the IPUMS data was 1,919,589, and for the MEPS data was 
15,058. All analyses were conducted utilizing SAS V9.

4.  Results

Weighted descriptive statistics for the various components of obtaining SES catego-
ries, the SES categories based on the BJS-SES definition, and the demographic char-
acteristics of each dataset are provided in Table 3. Across the four datasets, we 
observed similar distributions of demographic characteristics, though slight varia-
tions are present. For example, the BRFSS and IPUMS sample have slightly lower 
distributions for White non-Hispanic individuals (59%) compared to the MEPS and 
NHIS sample (62%), while the BRFSS has slightly higher distributions of Hispanic indi-
viduals (22%) compared to the MEPS, NHIS, and IPUMS datasets (19%). Regarding 
health insurance, 91% of the MEPS individuals had health insurance, while it was 
slightly lower for the IPUMS dataset (87%), NHIS dataset (86%), and BRFSS dataset 
(84%). Similar age distributions were observed across the MEPS, NHIS, and IPUMS 
datasets, while a slightly higher distribution of those aged 18-34 (42%) and those 
aged 55—64 (17%) was observed in the BRFSS data. Lastly, a higher distribution of 
men was observed in the BRFSS data (53%), and a lower distribution among those 
who are widowed, divorced, or separated in the NHIS data (11%). Though it is 
beyond the scope of this paper to analyze the reasons why the differences in demo-
graphic distribution vary across the datasets, it should be noted.

As can be seen from Table 3, the components for SES and the distribution of SES 
classification (i.e. low SES, middle SES, and high SES) reveal moderate variation 
between the four datasets. The distribution of the components of SES (i.e. education, 
employment status, and poverty status) is most similar for the MEPS and NHIS data. 
Comparability of components can also be seen for education and poverty as MEPS 
and NHIS show similar distributions for each component, while BRFSS and IPUMS 
data are modestly different. One of the reasons why BRFSS education and poverty 
status distributions differ is due to the definitions utilized to measure the scoring 
being different from MEPS, NHIS and IPUMS data. While the distribution of occupa-
tion (measured by employment status) and its components are very close for the 
NHIS and BRFSS data (77% and 78%, respectively), it deviates slightly in the IPUMS 
dataset (74%) and the MEPS dataset (80%).

Looking at the resulting composite score for SES classifications (i.e. low SES, mid-
dle SES, and high SES), we note the following based on the datasets utilized. NHIS 
and BRFSS results show slightly higher number of individuals in low SES groups 
(19% and 18%, respectively) in comparison to MEPS and IPUMS data (16% and 17%, 
respectively). The percent in middle SES classifications is lower in BRFSS and IPUMS 
data (50% and 54%, respectively) in comparison to MEPS and NHIS data (60% and 
61%, respectively). Lastly, the percentage of individuals in high SES classification is 
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highest in the BRFSS and IPUMS datasets (32% and 29%, respectively), compared to 
those in the MEPS and NHIS dataset (24% and 20%, respectively).

Odds-ratios (OR) results from the weighted logistic regression analyses can be 
found in Table 4. While the magnitudes for the covariates vary slightly by dataset 
utilized, signs are consistent for all covariates across each dataset with the exception 
of Black non-Hispanic, Asian non-Hispanic individuals, those who were classified as 
widowed, divorced, or separated, and those aged 35—54 in the NHIS dataset. All 
covariates are statistically significant at the 1% level. Specifically looking at the mag-
nitude of the probability of having health insurance by socioeconomic status classi-
fication, we see that across each dataset, the probability of having health insurance 
is lower for those of low and middle SES, in comparison to high SES. The magnitude 
of the ORs across each dataset are starkly similar: for low SES the ORs are 0.14, 0.12, 
0.11, and 0.12 for MEPS, NHIS, BRFSS and IPUMS results, respectively. For middle SES, 
the ORs are 0.27, 0.25, 0.28 and 0.23 for MEPS, NHIS, BRFSS and IPUMS results, 
respectively. As such, the results of the estimates confirm the notion that those of 
low and middle SES, in comparison to those of high SES, have a lower probability of 
having health insurance coverage. Additionally, the magnitude of the impact is sim-
ilar across each dataset.

The odds-ratios in Table 4 also provide an analysis of important covariates in mar-
ital status, age, and race/ethnicity. Similar patterns in regard to race emerge from a 
comparison of the data sources, with the exception of the NHIS dataset. In compar-
ison to White Non-Hispanic (NH), for Black NH the ORs are 0.78, 1.07, 0.85, and 0.88 
for MEPS, NHIS, BRFSS, and IPUMS results, respectively. For Asian NH, the ORs are 

Table 4.  Weighted regression results for probability of having health insurance (odds ratios).
MEPS NHIS BRFSS IPUMS

Married
(1 = yes, 0 = no)

1.41** 1.47** 1.38** 1.33**

Widowed, Divorced, or 
Separated

(1 = yes, 0 = no)

0.97** 1.01** 0.85** 0.91**

Aged 35–54
(1 = yes, 0 = no)

0.86** 1.03** 0.93** 0.94**

Aged 55–64
(1 = yes, 0 = no)

1.28** 1.50** 1.42** 1.54**

Black non-Hispanic
(1 = yes, 0 = no)

0.78** 1.07** 0.85** 0.88**

Asian non-Hispanic
(1 = yes, 0 = no)

0.80** 1.17** 0.80** 0.92**

Hispanic
(1 = yes, 0 = no)

0.25** 0.36** 0.41** 0.39**

Female
(1 = yes, 0 = no)

1.82** 1.35** 1.41** 1.44**

Northeast
(1 = yes, 0 = no)

2.74** 2.43** 1.61** 2.32**

Midwest
(1 = yes, 0 = no)

1.81** 1.70** 1.21** 1.70**

West
(1 = yes, 0 = no)

2.42** 2.19** 1.60** 1.89**

LOW SES
(1 = yes, 0 = no)

0.14** 0.12** 0.11** 0.12**

MIDDLE SES
(1 = yes, 0 = no)

0.27** 0.25** 0.28** 0.23**

**Denotes statistical significance at the 1% level.
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0.80, 1.17, 0.80, and 0.92 for MEPS, NHIS, BRFSS, and IPUMS results, respectively. 
Finally, for Hispanics, the ORs are 0.25, 0.36, 0.41, and 0.39 for MEPS, NHIS, BRFSS, 
and IPUMS results, respectively. Again, each covariate is statistically significant at the 
1% level and the magnitudes are similar across the data, with the exception of the 
NHIS dataset.

To enhance our study, in addition to examining composite SES scores, we utilize 
single-dimension indicators of education and income in separate analyses for each 
dataset. Results are provided in Appendix A. Similar outcomes were found when a 
single composite SES index was utilized, though, compared to the single composite 
index results, a few inconsistencies were observed across the datasets. Specifically, 
inconsistent results were found for the widowed, divorced, or separated coefficients 
in the MEPS and NHIS datasets, aged 35—54 for the NHIS data, and Black 
non-Hispanic and Asian non-Hispanic for the NHIS data. With regards to the single 
indicators (i.e. education and income), consistent signs were observed across all four 
datasets. Additionally, the magnitude of the impact of income (measured as low, 
middle, or high (reference)) was starkly similar across the four datasets. While consis-
tent signs were observed on the education coefficients, unsurprisingly, the magni-
tudes differed across the datasets, stemming in part of the different definitions 
utilized for education classifications.

4.1.  Limitations

While we attempt to minimize the limitations in the study, there are, naturally, a 
number of challenges faced. First, self-reported survey data is utilized for the analy-
ses. Though we utilize the appropriate statistical weights for the analyses, 
non-response bias remains a potential issue with survey data. Second, we modeled 
the SES classifications after the BJS definitions regarding education, income and 
employment status. While the categories and indexing for education match between 
BJS, NHIS, and IPUMS data, they are not a 100% match for MEPS and BRFSS data. 
For example, for the education scores, the BJS categories are ‘less than high school’, 
‘high school, some college, or associate’s degree’, ‘Bachelor’s degree’, and ‘Master’s, 
professional, or doctorate degree’. However, in BRFSS data, education could not be 
tiered out beyond college graduate (i.e. cannot distinguish between Bachelor’s 
degree and Master’s or professional degree). Furthermore, among these national 
datasets, how each component of SES is defined (i.e. education, income, and employ-
ment status) varies slightly. As such, adopting the BJS classifications to all four data-
sets means that there are slight deviations on how each component is weighted by 
the definition used. However, despite the differences in dataset design, the authors 
conclude that given the impact of SES classifications on the probability of having 
insurance being similar, or even identical in some cases, among the datasets utilized, 
the SES composite measure adopted by the BJS terminology can translate over to 
any of these four datasets.

Third, while a number of national datasets are available for public use and 
research (e.g. the Health and Retirement Survey (HRS) or the American Time Use 
Survey (ATUS)), one is not able to use these datasets because they do not allow for 
the classification of SES due to the lack of data garnered on the components of SES 
(i.e. education, occupation, and income). For example, we were not able to utilize 
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either the HRS or ATUS data as there was insufficient information on ‘poverty status’ 
in both of the datasets. Additionally, given the BJS definition and how to integrate 
informal work such as stay at home spouses, we essentially are labeling those indi-
viduals are ‘not in the labor force’ and they are assigned an occupation score of 0.

Fourth, given the lack of health-related variables in the IPUMS data that matched 
health-related questions asked in MEPS, NHIS, or BRFSS data, we were limited to 
running the logistic regression analyses on the probability of having health insur-
ance. However, running other analyses on the same covariates but with the proba-
bility of being diagnosed with diabetes for the MEPS, NHIS, and BRFSS data showed 
similar outcomes, thus solidifying the notion that the SES composite index created 
holds across the datasets. Furthermore, studies show a significant relationship 
between health insurance status and health disparities, with those that are unin-
sured (or underinsured) often experiencing worse health outcomes, lower quality of 
care, and/or less access to care (McWilliams, 2009).

Fifth, while SES is classically defined as a composite measure of income, occupa-
tion and education, wealth is often included in the composite score as well. However, 
wealth is often omitted in more basic measures of SES (Berzofsky et  al., 2015; Hout, 
2018). When data is available, wealth in conjunction with housing better describes 
social factors and buffers a household may have. With the even steeper rise in 
wealth inequality in contrast to income inequality, wealth is an important indicator 
of resources available to a smaller subset of the population. Wealth as a safety net 
for health and income shocks that is rarely present for lower SES groups. Given the 
BJS definition and the limitations of datasets in not asking direct questions regard-
ing wealth, we are not able to include wealth in the composite score of SES.

Finally, while we believe this is a step towards a socially-grouped or multifactorial 
proxy for the intersection of socioeconomic variables, it remains a starting point. Our 
SES-composite index, like single variables, are limited in their ability to fully encom-
pass all institutional arrangements, such as the endogenous relationship that exists 
between policy-setting and how that, in turn, impacts one’s SES. Furthermore, the 
decisions on variable inclusion are subject to availability and variable weighting 
based upon BJS and our own subjective decisions. While clearly, not the ‘gold stan-
dard’, we believe this is a firm move toward a single summary indicator capturing 
many of the combined aspects of class and SES.

5.  Discussion & Conclusions

In this study, we created, and evaluated, the SES index from the Bureau of Justice 
Statistics (BJS) into low, middle, and high SES classifications and applied this definition 
to four national datasets. Next, we investigated whether or not the definitions ‘held’ 
across the datasets (i.e. had similar SES distributions) and whether or not the impact 
of SES classifications across the datasets were similar. Through the use of weighted 
descriptive statistics and weighted logistic regression analyses, we reveal the key vari-
ations in the distribution of determinants of the socioeconomic index. We find remark-
ably similar outcomes regarding the assigned SES classifications in the logistic 
regression analyses performed. Strong similarities across datasets were present when 
comparing race and ethnicity and other covariates. We also find significant disparities 
in both the SES composite indexes and race/ethnicity, as can be seen when analyzing 
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the descriptive statistics or the likelihood of having health insurance. While previous 
studies conflated race and ethnicity with SES to resulting health and health access, this 
study captures both highlighting the importance of each covariate and a composite 
index. As with neighborhood-level or area deprivation-based indexes, a composite 
index gives the researcher additional information on collective traits of class. 
Furthermore, it provides a ‘single summary’ indicator called for by the NAEP (Cowan 
et  al., 2012), while overcoming privacy and reporting issues with Census reporting and 
the discrepancies between urban and non-urban regions (Zie et  al., 2020). To date, no 
study to our knowledge has compared one SES composite index across four national 
survey datasets and found comparable results.

We see that the primary advantage of an SES index lies in capturing the cumula-
tive structural determinants of SES (Braveman et  al., 2005). The cumulative structural 
determinants that present themselves with this composite measure cannot be cap-
tured through the use of a single-variable indicator, such as education and income 
as shown in Appendix A, unless a number of interaction terms are utilized in analy-
ses (e.g. income level*education level*employment status). Such interaction terms 
are, of course, not unheard of, however, they present challenges of overfitting and 
in the complexity of interpreting all the various interactions that may be present. As 
such, they are, typically, underutilized in regression analyses. However, through the 
use of the cumulative SES index, one is able to capture the interaction of education, 
income, and employment status. Additionally, a composite index allows comparison 
across datasets removing the variability in the conception of SES allowing a uniform 
study of risk factors contributing to inequities (Nuru-Jeter et  al., 2018). An SES index 
also controls for various factors of SES without the need to qualify which variables 
were used and reducing the discussion of unobserved SES differences in the out-
comes (Braveman et  al., 2005). Though, the need for a composite indicator by both 
researchers and healthcare providers is established, an agreed upon indicator, com-
parable across data sources, is still missing.

Our composite SES index highlights the social and economic factors in determin-
ing, specifically in this study, the probability of having health insurance through the 
interaction of education, income (as measured by poverty status), and employment 
status. Typically, given the complications of deriving a measure of SES, these interac-
tions are often neglected in studies. Our findings, unsurprisingly, align with the find-
ings utilizing individual proxies, as shown in Appendix A, where lower income groups 
are less likely to have insurance and access to preventative and life-saving care 
(Lasser et al., 2006). Furthermore, given the known intersections of social class, race/
ethnicity, and gender that are present when determining health and other social 
locational disparities, researchers will be able to build off of this foundation to anal-
yses the intersections between the SES groupings, as described, and race/ethnicity 
and gender.

We show that the composite indices created and adopted add greater informa-
tion as to what constitutes SES for a group, given the complexities of measuring SES 
and its multifactorial nature in health outcomes, or health access, analyses (Braveman 
et  al., 2005). Additionally, while, generally speaking, the health literature focuses on 
health disparities based on race/ethnicity, this may contribute to the systemic 
oppression as these racial/ethnic classifications reflect exploitation, oppression, and 
social inequality (Williams et  al., 2016). As such, studies regarding health disparities 
should control for race/ethnicity in addition to controlling for the composite 
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measures of SES, and not individual components (i.e. income, education, and occu-
pation). From a policy stance, the use of composite index can work in conjunction 
with individual SES proxies. Not only do comparisons of health indicators by com-
posite SES grouping allow for better targeting and future reduction of disparities, 
but providing a methodology for how to create an SES index will be fruitful for 
researchers seeking to broaden our perception of health inequities.
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Appendix A:  Weighted Regression Results for Probability of Having 
Health Insurance (Odds Ratios) with Income & Education as Independent 
Variables

MEPS NHIS BRFSS IPUMS

Married
(1 = yes, 0 = no)

1.13** 1.31** 1.20** 1.32**

Widowed, Divorced, or 
Separated

(1 = yes, 0 = no)

1.03** 1.08** 0.91** 0.82**

Aged 35–54
(1 = yes, 0 = no)

0.90** 1.07** 0.97** 0.89**

Aged 55–64
(1 = yes, 0 = no)

1.36** 1.62** 1.56** 1.50**

Black non-Hispanic
(1 = yes, 0 = no)

0.86** 1.17** 0.94** 0.87**

Asian non-Hispanic
(1 = yes, 0 = no)

0.79** 1.13** 0.76** 0.92**

Hispanic
(1 = yes, 0 = no)

0.28** 0.41** 0.50** 0.42**

Female
(1 = yes, 0 = no)

1.77** 1.32** 1.39** 1.55**

Northeast
(1 = yes, 0 = no)

2.68** 2.37** 1.61** 2.29**

Midwest
(1 = yes, 0 = no)

1.85** 1.68** 1.23** 1.70**

West
(1 = yes, 0 = no)

2.40** 2.08** 1.55** 1.87**

Income (low)
(1 = yes, 0 = no)

0.29** 0.30** 0.24** 0.24**

Income (middle)
(1 = yes, 0 = no)

0.49** 0.39** 0.44** 0.50**

High School Degree
(1 = yes, 0 = no)

1.80** 1.80** 1.99** 1.69**

Some college/Bachelor’s 
Degree

(1 = yes, 0 = no)

2.67** 3.13** 2.71** 2.76**

Master’s or Doctoral 
Degree

(1 = yes, 0 = no)

5.14** 4.83** 1.62** 4.68**
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