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Abstract 

Background  Despite the importance of monitoring health disparities by multiple socioeconomic categories, there 
have been no recent updates on the prevalence of general health indicators by socioeconomic categories. The pre-
sent study aims to update the prevalence estimates of health indicators by education and income categories across 
three age groups (children, young and middle-aged adults, and older adults) in the late 2010s by using four nationally 
representative data sources. We also examine socioeconomic differences in health by race/ethnicity subgroups.

Methods  Data were obtained from four nationally representative data sources from the U.S.: The National Health 
Interview Survey (2015–2018); the National Health and Nutrition Examination Survey, NHANES (2017–2020); the 
Behavioral Risk Factor Surveillance System (2016–2020); and the Health & Retirement Study (2016). Respondent-rated 
health and obesity were selected as the health indicators of interest. Socioeconomic factors included percentages of 
the federal poverty level and years of educational attainment. We conducted logistic regression analyses to calcu-
late adjusted prevalence rates of respondent-rated (or measured, in the case of obesity in NHANES) poor health and 
obesity by income and education categories after controlling for sociodemographic characteristics. The complex sam-
pling designs were accounted for in all analyses.

Results  Prevalence rates across racial/ethnic groups and age groups demonstrated clear and consistent socioeco-
nomic gradients in respondent-rated poor health, with the highest rates among those in the lowest income and 
education categories, and decreased rates as income and education levels increased. On the other hand, there were 
less evident socioeconomic differences in obesity rates across all data sources, racial/ethnic groups, and age groups.

Conclusions  Our results confirmed earlier, persistent evidence indicating socioeconomic disparities in respondent-
rated poor health across all age and race/ethnicity groups by using four nationally representative datasets. In compar-
ison to a decade earlier, socioeconomic disparities in poor health appeared to shrink while they emerged or increased 
for obesity. The results suggest an urgent need for action to alleviate pervasive health disparities by socioeconomic 
status. Further research is needed to investigate potentially modifiable factors underlying socioeconomic disparities in 
health, which may help design targeted health promotion programs.
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Background
It is a public health duty to continually monitor socio-
economic disparities in health in the United States (U.S.) 
and globally. An investigation of socioeconomic patterns 
in health provides not only the information on the over-
all burden of health disparities on society [1] but also 
background data about health status of the most socio-
economically disadvantaged individuals and middle-class 
individuals in comparison to that of all others. This infor-
mation is necessary for policy makers and practitioners 
to develop targeted public health interventions that pro-
mote healthy status of the socioeconomically disadvan-
taged [1].

Since the 1970s, patterns in the health of Americans 
have faced significant shifts, such as declines in smok-
ing and increases in obesity [2, 3]. Once these shifts were 
identified and patterns were established, researchers 
shifted their focus towards understanding sociodemo-
graphic differences in health to discover socioeconomic 
disparities. However, since the turn of the century, only a 
few studies [1, 4–13] have estimated the adjusted preva-
lence of adverse health outcomes by multiple socioeco-
nomic categories, and most studies are now more than 
a decade old. Furthermore, within the limited literature, 
even less has gone further to include the intersections 
of age, race/ethnicity, and socioeconomic status (SES), 
although socioeconomic disparities in health are highly 
entangled with race/ethnicity in the U.S. For example, 
although the National Center for Health Statistics within 
the Centers for Disease Control and Prevention [9] pro-
duces a critically important annual report of crude preva-
lence rates of health status by socioeconomic categories, 
they do so without also considering differences in health 
disparities across racial/ethnic groups.

As socioeconomic inequality has increased in recent 
years [14, 15], an update on recent socioeconomic dis-
parities in health is especially crucial. In particular, we 
have witnessed substantial macroeconomic fluctua-
tions during the last decade, such as the Great Reces-
sion that led to an unprecedented decline in national 
gross domestic product and a sharp increase in unem-
ployment [16, 17] and disproportionately affected 
communities with low socioeconomic means [18–21]. 
At the same time, the Affordable Care Act was passed 
which could potentially alleviate some socioeconomic 
or racial/ethnic health disparities through increased 
access to health care.  Furthermore, comparison of 
health disparities across different data sources is 
needed because it can provide researchers with clear 
insights into health disparities in our society. To date, 
very few studies have illustrated estimates of the popu-
lation’s health levels by SES categories across different 
data sources during the same time periods using the 

same health measures [22, 23]. Those studies showed 
the challenge of capturing socioeconomic disparities in 
health when only one data source is used. As the studies 
were conducted a decade or more ago [22, 23], the cur-
rent extent and patterns of health disparities need to be 
investigated with more recent data.

Using four nationally representative data sources from 
the U.S., the present study aims to update the preva-
lence estimates of key health indicators by education and 
income in the late 2010s. We chose respondent-rated 
health and obesity to represent general health status and 
health risk because literature shows that these indicators 
are associated with a higher risk of mortality and a num-
ber of other health outcomes [24, 25] and these indicators 
are recurrent in past prevalence studies [1, 4, 5]. The four 
data sources that we used include: the National Health 
Interview Survey (NHIS), 2015–2018 [26]; the National 
Health and Nutrition Examination Survey (NHANES), 
2017-March 2020 [27]; the Behavioral Risk Factor Sur-
veillance System (BRFSS), 2016–2020 [28]; and the 
Health & Retirement Study (HRS), 2016 [29]. Each data 
source has a unique strength. NHIS has a large Asian 
sample (4,378 children, 12,014 middle-aged adults, and 
2,716 older adults in our analytic sample), a group that 
has been understudied in past literature due to the small 
sample size. NHANES has body mass index information 
objectively recorded by a trained technician, whereas 
the other data sources have respondent-rated body mass 
index information. BRFSS has a very large sample size, 
and HRS asks detailed income and financial questions to 
older adults. Using the four data sources allows for com-
parisons of socioeconomic disparities across databases 
when using the same health measures captured during 
the same time period. We also examine socioeconomic 
differences in these two health indicators by racial/ethnic 
subgroups because socioeconomic disparities in health 
are highly entangled with race/ethnicity in the U.S. and 
there is a disproportionate SES impact on racial/ethnic 
minorities [30, 31].

Methods
Data
We used data from four nationally representative sources 
to examine and identify robust patterns of socioeconomic 
disparities in two key health indicators: respondent-rated 
health and obesity: 1) NHIS, 2) NHANES, 3) BRFSS, and 
4) HRS. Details about the design and sampling of each 
data source have been described elsewhere [26–29]. 
Table  1 presents a summary of the data sources, sam-
ple characteristics, and measures  of interest. For NHIS, 
NHANES, and BRFSS, multiple years of data were pooled 
together (NHIS: 2015–2018, NHANES: 2017-March 
2020, BRFSS: 2016–2020). For HRS, we used 2016 data 
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to match the same time period as the other three sources. 
We did not include NHIS data past 2018 because there 
was a sampling design change in 2019 and pooling pre-
2019 data with data from 2019 and later is not advised, 
per the NHIS analytic guidelines [26]. Estimates from 
pooled analyses are interpreted as an estimate of the 
average over the time interval of the pooled data [26–28].

Measures
Respondent-rated health and obesity were selected as 
the health indicators of interest because of their ubiq-
uity within nationally representative data sources and  
across data collection time points. Additionally, both 
indicators have been well-documented over time allow-
ing for comparisons against previous studies and future 
studies to determine changes in the health of the popu-
lation with these indicators as proxies. Respondent-rated 
health is generally asked in the following form, “Would 
you say that in general your health is…excellent, very 
good, good, fair, poor.” This was dichotomized as good 
health (excellent/very good, 0) and poor health (good/
fair/poor, 1) based on previous literature (1). Parent/
guardian respondents answered this question on behalf 
of children under the age of sixteen. Obesity was defined 
as a body mass index ≥ 30  kg/m2. For all data sources, 
except NHANES, body mass index was based on self-
reported height and weight. Parent/guardian respond-
ents answered this question on behalf of children under 
the age of sixteen. For NHANES, all body measurements 
were objectively recorded by a trained technician. This 
variable was dichotomized as obese (1) and not obese (0).

Socioeconomic factors included household income as 
a percentage of the federal poverty level (based on the 
survey year; <  100%, 100–199%, 200–299%, and 300+%) 
and years of educational attainment (< high school gradu-
ate, high school graduate, some college, college gradu-
ate). In addition, we utilized racial/ethnic subgroups for 
which sample sizes were sufficient. For NHIS and BRFSS 
we used four subgroups: non-Hispanic Black/African 
American, Hispanic, non-Hispanic White, and non-His-
panic Asian. For NHANES and HRS, we used three sub-
groups: non-Hispanic Black/African American, Hispanic, 
and non-Hispanic White. We also created age subgroups 
within the adult samples of the NHIS, NHANES, and 
BRFSS. The adult samples were grouped into two groups: 
young and  middle-aged adults (25–64  years) and older 
adults (65 years and older).

Analysis
We conducted logistic regression analyses to calculate 
adjusted prevalence rates of respondent-rated poor health 
and obesity with 95% confidence intervals by income and 
education categories, adjusted for age, sex, race/ethnicity, 

and education or income. For racial/ethnic subgroups, 
adjusted rates were calculated after controlling for age, 
sex, and education or income. This was the case for all 
analyses except: BRFSS in which income was missing for 
over 10% of respondents and otherwise grouped into cat-
egories that preclude accurate federal poverty level esti-
mates at higher income levels; and NHANES in which 
data was missing for parents’ educational attainment for 
children due to changes in the survey design in 2019 and 
2020. Thus, models utilizing BRFSS data only examined 
patterns by educational attainment, and models utilizing 
NHANES data, for children, only examined patterns by 
household income. Trend tests were performed, which 
tested whether the slope, or socioeconomic gradient in 
health, differed from zero. Trend tests included the same 
controls that were used for the prevalence estimates. All 
data sources utilized a complex sampling design; thus, 
prevalence rates were calculated by including sample 
weights and design-related statements were used to pro-
duce valid standard errors. For the pooled data sets, a 
new sample weight was computed by adding the weights 
and dividing them by the number of years included. This 
was done per the analytic guidelines for each data source 
[26–28]. An alpha of 0.05 was used to test significance. 
All analyses were conducted in STATA 17 [32].

Results
Respondent‑rated health
Children
The data sources for the income models for children 
include NHIS and NHANES. For the education mod-
els, only NHIS was used. As shown in Fig.  1, children 
from the lowest-income or least-educated families had 
the highest rate of poor health, and rates of poor health 
decreased at each higher income or education level. 
When examining socioeconomic disparities in health 
by race/ethnicity, the income and education gradients 
were observed among all racial/ethnic groups, except for 
Black children from the NHANES sample (see Appen-
dix Table  1) and the Asian sample from the NHIS (see 
Appendix Table 2). In addition, for both the income and 
education models, the Black and Hispanic samples had 
higher prevalence rates of respondent-rated poor health 
across all socioeconomic categories than the Asian and 
White samples (see Appendix Tables 1–2).

Young and Middle‑aged adults
The data sources for the income models include NHIS 
and NHANES, with the addition of BRFSS for the educa-
tion models. The results showed the highest rate of poor 
health among the lowest-income or least-educated indi-
viduals and clear stepwise patterns by income and educa-
tion categories (see Fig. 1 and Appendix Tables 1–2). The 
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socioeconomic gradients were also observed among all 
racial/ethnic groups (see Appendix Figs. 1–4 and Appen-
dix Tables 1–2). In addition, patterns often showed that 
the Black and Hispanic samples had higher prevalence 
rates of respondent-rated poor health across all socioeco-
nomic categories than the Asian and White samples (see 
Appendix Tables 1–2).

Older adults
The data sources for the income models include HRS, 
NHIS, and NHANES, with the addition of BRFSS for the 
education models. The results showed the highest rate of 
poor health in the lowest-income or least-educated indi-
viduals and significant health gaps between those with 
middle SES category and the highest SES category among 
the total sample (see Fig.  1). In addition, the socioeco-
nomic gradients were observed across all racial/ethnic 
subgroups except for the Black sample from NHANES 
(see Appendix Figs. 1–4 and Appendix Tables 1–2). Fur-
thermore, in the income and education models across all 
data sources, the Black and Hispanic samples often had 
higher prevalence rates of respondent-rated poor health 

across all socioeconomic categories than the Asian and 
White samples (see Appendix Tables 1–2).

Obesity
Children
The data sources for the income models for children 
include NHIS and NHANES. For the education mod-
els, only NHIS was used. In the income and education 
models, rates of obesity appeared to decrease as income 
and education went up in the NHIS data but not in the 
NHANES data (see Fig. 2). In addition, the patterns var-
ied by racial/ethnic group (see Appendix Figs.  5–8 and 
Appendix Tables 3–4). Specifically, while the income and 
education gradients were observed in the White sample, 
there were inconclusive patterns for Asian, Black and 
Hispanic samples depending on data sources, with some 
rates showing increases as income or education went up 
and others showing decreases (see Appendix Figs.  5–8 
and Appendix Tables  3–4). In addition, in the income 
models, the Black and Hispanic samples shared the high-
est obesity rates across all income categories (see Appen-
dix Table 3). In the education models, the Black sample 

Fig. 1  Income and education disparities in respondent-rated health across data sources

Note. FPL = federal poverty level. Source. Our data from the National Health Interview Study (NHIS) was collected in the US in 2015–2018. Data from 
the National Health and Nutrition Examination Survey (NHANES) was collected in the US in 2017-March 2020. Data from the Health and Retirement 
Study (HRS) was collected in the US in 2016. Data from the Behavioral Risk Factor Surveillance System (BRFSS) was collected in the US in 2016–2020
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often had the highest obesity rates across all education 
categories (see Appendix Table 4).

Young and Middle‑aged adults
The data sources for the income models include NHIS 
and NHANES, with the addition of BRFSS for the edu-
cation models. Trend patterns were inconclusive in the 
income models. The income gradient was observed only 
in the models with the NHIS, not in the models with 
the NHANES (see Fig.  2 and Appendix Table  3). In the 
racial/ethnic subgroup analysis of the income models, 
the income gradient was evident for Hispanic and White 
adults, but not for Black and Asian adults (see Appendix 
Figs. 1–4 and Appendix Table 3). On the other hand, in 
the education models, the education gradient was con-
sistently observed as shown in Fig.  2. When examining 
the education gradient by race/ethnicity, the education 
gradient was consistently observed in the White sam-
ple across all data sources, but the Black, Hispanic, and 
Asian samples showed different trend patterns by data 
sources (see Appendix Figs. 5–8 and Appendix Table 4). 
Furthermore, in all the income and education models, 
the Black sample had the highest obesity rate across all 
income/education categories (see Appendix Tables 3–4).

Older adults
The data sources for the income models include HRS, 
NHIS, and NHANES, with the addition of BRFSS for 
the education models. In the income models, there were 
inconclusive trend patterns as shown in Fig.  2. Specifi-
cally, the income gradient was observed only in the NHIS, 
but not in the NHANES (see Appendix Table 3). In the 
racial/ethnic subgroup analysis of the income models, 
there were no significant income gradients except for the 
Hispanic sample in NHIS (see Appendix Figs.  5–8 and 
Appendix Table 3). In the education models, the educa-
tion gradient was notable in the total sample, as shown in 
Fig. 2 and Appendix Table 4. When examining the edu-
cation gradient by race/ethnicity, the education gradient 
was consistently observed in the White sample across 
data sources. For the Hispanic and Black samples, there 
were no significant education gradient. In the income 
and education models, the Black sample had the highest 
obesity rate across all income categories.

Comparing patterns across data sources
In the respondent-rated health analyses (see Fig.  1), the 
NHANES data tended to produce higher prevalence rates 
across all groups and socioeconomic factors compared 

Fig. 2  Income and education disparities in obesity across data sources

Note. FPL = federal poverty level. Source. Our data from the National Health Interview Study (NHIS) was collected in the US in 2015–2018. Data from 
the National Health and Nutrition Examination Survey (NHANES) was collected in the US in 2017-March 2020. Data from the Health and Retirement 
Study (HRS) was collected in the US in 2016. Data from the Behavioral Risk Factor Surveillance System (BRFSS) was collected in the US in 2016–2020
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to the three other data sources. The NHIS produced the 
lowest prevalence rates compared to all three other data 
sources. The differences across data sources were particu-
larly notable for the most disadvantaged groups as they 
were higher and more varied across sources (i.e., < 100% 
FPL and not high school graduate); whereas the preva-
lence rates for the other three groups within each cate-
gory tended to cluster around the same levels.

In the obesity analyses (see Fig. 2), the NHANES data 
again produced higher prevalence rates across all groups 
and socioeconomic factors compared to all three other 
data sources. The NHIS, BRFSS and HRS produced 
similar prevalence rates when compared to each other. 
Unlike the respondent-rated health analyses, the differ-
ences across data sources were more notable for the most 
advantaged groups than the most disadvantaged group. 
For all four data sources, the prevalence rates across the 
three less advantaged groups clustered around similar 
levels; whereas the prevalence rates for the most advan-
taged groups (i.e., 300+% FPL and college graduate) 
tended to be at notably lower and varying levels across 
sources.

Discussion
Despite perpetuating socioeconomic differences in 
health, there have been no recent updates on prevalence 
rates of general health indicators by SES aside from the 
NCHS report, which does not delve deeper into the 
intersections of race/ethnicity, age, and income or educa-
tion [9]. A lack of knowledge about the recent prevalence 
of adverse health outcomes by socioeconomic categories 
limits us to an understanding of socioeconomic dispari-
ties in health during the last decade. This study addressed 
this limitation of knowledge by describing recent patterns 
of socioeconomic differences in health indicators among 
children, young and middle-aged adults, and older adults 
and comparing the pattern and extent of socioeconomic 
disparities in health across different data sources. We 
first estimated socioeconomic differences in prevalence 
rates of respondent-rated poor health and obesity by age 
groups and then by age and race/ethnicity groups in the 
late 2010s given that socioeconomic status is strongly 
related to race/ethnicity in the U.S. [30, 31].

Our findings revealed clear and consistent socioeco-
nomic gradients in respondent-rated poor health among 
the three age groups and all 12 age and race/ethnicity 
groups, after adjusting for sociodemographic character-
istics (i.e., age, sex, race/ethnicity, education, or income). 
Specifically, prevalence rates of poor health were often 
the highest among those in the lowest income and edu-
cation categories regardless of age cohort and race/
ethnicity. We also observed a large health gap between 
those in the middle levels of income and education and 

those in the highest levels. The socioeconomic gradi-
ents in respondent-rated poor health align with earlier 
evidence indicating socioeconomic gradients in health 
in the U.S. [1, 4–8, 10–13]. Of note, the extent of socio-
economic disparities in respondent-rated poor health 
appeared to decrease compared to that in the 2000s 
estimated by Braveman et  al. [1]. For example, when 
using the NHANES, the percentage of non-high school 
graduate adults with poor health decreased from 77.4% 
in 1994–2004 to 70.7% in 2017–2020 while the percent-
age of college graduate adults with poor health increased 
from 30.0% to 38.8% during the same observation period.

On the other hand, obesity rates showed less evident 
socioeconomic differences than respondent-rated poor 
health. Specifically, in the education models, consistent 
educational differences in obesity were found only among 
the total sample and Whites, but not among Asians, 
Blacks, and Hispanics. In particular, when comparing 
it  to statistics in 2005–2007 [1], educational differences 
in obesity became more pronounced—while BRFSS 
showed no educational differences in 2005–2007, signifi-
cant educational differences in obesity were observed in 
2016–2020. Income differences in obesity were inconsist-
ent across all age and racial/ethnic groups. The results 
indicate that different socioeconomic patterns in the two 
health indicators are possibly due to different underly-
ing mechanisms of respondent-rated health and obesity. 
While respondent-rated health status represents an indi-
vidual’s overall health status and well-being, obesity is 
specifically related to metabolic and cardiovascular risk. 
Socioeconomic status may be more impactful for certain 
health outcomes. The explanation is in line with previous 
research reporting a  less clear socioeconomic gradient 
in body mass index, scores for healthy eating, and preva-
lence rates of diabetes [1, 6]. Future research is needed to 
elaborate underlying mechanisms of different socioeco-
nomic patterns in various health indicators, which helps 
policy makers and practitioners design more targeted 
programs to decrease socioeconomic gaps in health.

The overall picture of socioeconomic disparities in 
health was found to be more complicated by considering 
age and race/ethnicity. When comparing prevalence rates 
of respondent-rated poor health between the lowest and 
highest income and education categories, Blacks and His-
panics appeared to have the largest socioeconomic differ-
ence during childhood. Given Blacks and Hispanics often 
had the highest rates of respondent-rated poor health 
and obesity in the same income and education levels, 
regardless of age groups, policies and programs designed 
for Black and Hispanic children from households with 
low SES may help alleviate health disparities by both SES 
and race/ethnicity. On the other hand, although Blacks 
often had worse health outcomes than other racial/
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ethnic groups, Whites had the largest socioeconomic dif-
ference in respondent-rated health for young and  mid-
dle age adulthood; and for older adulthood, Whites and 
Hispanics often had the largest socioeconomic difference 
in respondent-rated health. In other words, for adults, 
Blacks had worse health outcomes across all SES cat-
egories than other racial/ethnic groups, but their socio-
economic differences in health were relatively small. The 
results imply that policy strategies designed to promote 
health of adults with low SES may be more likely to tar-
get Whites, which may not be effective to tackle racial/
ethnic disparities in health. Thus, multiple policy strat-
egies should be adopted to alleviate both racial/ethnic 
and socioeconomic disparities in adult health. Future 
research is warranted to investigate underlying mecha-
nisms for racial/ethnic and socioeconomic differences 
in health across age groups for a better understanding 
of interactions between age, race/ethnicity, and SES in 
health disparities.

Looking across the data sources, there are visible differ-
ences in prevalence rates of health conditions across data 
sources when using the same health measures around the 
same time and controlling for the same factors. Preva-
lence rates for NHANES were notably higher compared 
to all three other data sources, and the NHIS produced 
the lowest prevalence rates of respondent-rated health 
status. The results are consistent with Nelson et al. [22] 
who reported differences in prevalence rates of health 
indicators (e.g., height, weight, and respondent-rated 
health status) between the NHIS and the BRFSS. Spe-
cifically, while Nelson et  al. [22] found lower estimates 
of respondent-rated health in NHIS compared to BRFSS 
as is with the present study, obesity rates were higher in 
NHIS than BRFSS, which is the opposite in our study. 
Nelson et  al.’s study is nearly two-decades old, and our 
findings align with the findings from Pemberton et  al.’s 
study [23] in that that the NHIS estimates tend to be 
lower than other data sources. Investigating the nuances 
of differences across data sources is beyond the scope 
of this study, but differences in estimates possibly result 
from several methodological differences, such as type 
and mode of data collection, weighting and representa-
tiveness of the sample, question placement, wording, for-
mat, use of proxy reporting for youth, and not completely 
overlapping data collection periods. Future research 
needs to examine underlying reasons for different esti-
mates of health indicators to understand which data 
sources may provide the most accurate estimates of the 
population’s health levels.

This study has several limitations. Our analysis was 
limited to two health indicators, respondent-rated health 

status and obesity. Although the measures are widely 
used and represent general health status [1, 4, 5, 24, 25], 
using a more comprehensive set of health indicators will 
allow future studies to examine different mechanisms 
underlying socioeconomic disparities in various health 
indicators. This study did not use precisely overlapping 
years due to various reasons explained in the meth-
ods; however, there were no major events (e.g., reces-
sions or pandemics) in the years utilized across data 
sources. Also, this study did not examine mechanisms 
of health disparities. Future research needs to compare 
mechanisms of health disparities by SES and race/eth-
nicity. Racial/ethnic disparities in health may be related 
to racial/ethnic discrimination, racial/ethnic segrega-
tion, and lack of health-promoting resources in minority 
neighborhoods that Blacks and Hispanics often experi-
ence in their daily life. Further research is warranted to 
include various potential causes of racial/ethnic and soci-
oeconomic disparities for an investigation of mechanisms 
of health disparities. Another limitation of this study is 
that respondent-assessed body mass index was used to 
operationalize obesity in the NHIS, BRFSS, and HRS. 
Although the NHANES has body mass index informa-
tion objectively measured by a trained technician, more 
replication studies are needed to draw solid conclusions. 
Lastly, although our study is unique in that Asians, who 
have been understudied in past literature, are included in 
our analysis, our study could not include more specific 
Asian subgroups, Pacific Islanders, American Indians, or 
Hispanic subpopulations due to a lack of sufficient data.

Conclusions
Health disparities are a pervasive social issue that 
requires intervention efforts from government agencies, 
communities, and researchers. Using four nationally rep-
resentative data sources collected in the late 2010s, the 
present study confirmed that socioeconomic disparities 
in health, especially respondent-rated health, are persis-
tent and pervasive, despite expanding health care access 
resulting from the Affordable Care Act, emphasizing the 
fundamental importance of social determinants of health. 
Our findings may inform future research to explore 
potentially preventable or modifiable factors underly-
ing health disparities in order to design targeted policies 
and programs aimed at promoting population health. In 
addition, as health data collected during the COVID-19 
pandemic from nationally representative U.S. samples 
become available in the future [33], the results may be 
informative as baseline statistics for future research on 
changing socioeconomic disparities in health before, 
during, and after the COVID-19 pandemic.



Page 9 of 10Kim et al. Archives of Public Health           (2023) 81:15 	

Abbreviations
BRFSS	� Behavioral Risk Factor Surveillance System
HRS	� Health & Retirement Study
NHANES	� National Health and Nutrition Examination Survey
NHIS	� National Health Interview Survey
SES	� Socioeconomic status
U.S.	� United States

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s13690-​023-​01026-1.

Additional file 1. 

Acknowledgements
N/A

Authors’ contributions
YK led the study development and acquired funding. YK and CV conceptual-
ized the research question and methodology; analyzed the quantitative data; 
and drafted and edited the manuscript. CC participated in the conceptualiza-
tion and edited the manuscript. All authors read and approved the final draft 
of the manuscript.

Funding
This research project was supported by the Center for Research and Scholar-
ship pilot project grant from College of Nursing and Health Innovation at the 
University of Texas at Arlington. The content is solely the responsibility of the 
authors and does not necessarily represent the official views of the University 
of Texas at Arlington.

Availability of data and materials
The datasets generated and/or analyzed during the current study are available 
in each study’s repository: (1) BRFSS repository at https://​www.​cdc.​gov/​brfss/​
annual_​data/​annual_​data.​htm, (2) HRS repository at http://​hrson​line.​isr.​umich.​
edu, (3) NHANES repository at https://​wwwn.​cdc.​gov/​nchs/​nhanes, (4) NHIS 
repository at https://​www.​cdc.​gov/​nchs/​nhis/​2019n​his.​htm.

Declarations

Ethics approval and consent to participate
This study was approved by the institutional review board of the University of 
Texas at Arlington. All methods were carried out in accordance with relevant 
guidelines and regulations in the declaration.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Kinesiology, University of Texas at Arlington, Arlington, TX, 
USA. 2 School of Social Work, University of Texas at Arlington, Arlington, TX, 
USA. 3 Steve Hicks School of Social Work, University of Texas at Austin, Austin, 
TX, USA. 

Received: 9 May 2022   Accepted: 9 January 2023

References
	1.	 Braveman PA, Cubbin C, Egerter S, Williams DR, Pamuk E. Socioeconomic 

disparities in health in the United States: what the patterns tell us. Am J 
Public Health. 2010;100(S1):S186–96.

	2.	 Jeon J, Holford TR, Levy DT, Feuer EJ, Cao P, Tam J, et al. Smoking and lung 
cancer mortality in the United States from 2015 to 2065: a comparative 
modeling approach. Ann Intern Med. 2018;169(10):684–93.

	3.	 Kranjac AW, Wagmiller RL. Decomposing trends in adult body mass index, 
obesity, and morbid obesity, 1971–2012. Soc Sci Med. 2016;167:37–44.

	4.	 Frederick CB, Snellman K, Putnam RD. Increasing socioeconomic dispari-
ties in adolescent obesity. Proc Natl Acad Sci. 2014;111(4):1338–42.

	5.	 Zajacova A, Montez JK, Herd P. Socioeconomic disparities in health 
among older adults and the implications for the retirement age debate: a 
brief report. J Gerontol B Psychol Sci Soc Sci. 2014;69(6):973–8.

	6.	 Sánchez-Vaznaugh EV, Kawachi I, Subramanian S, Sánchez BN, Acevedo-
Garcia D. Do socioeconomic gradients in body mass index vary by race/
ethnicity, gender, and birthplace? Am J Epidemiol. 2009;169(9):1102–12.

	7.	 Sabbah W, Tsakos G, Sheiham A, Watt RG. The role of health-related 
behaviors in the socioeconomic disparities in oral health. Soc Sci Med. 
2009;68(2):298–303.

	8.	 Pappas G, Queen S, Hadden W, Fisher G. The increasing disparity in 
mortality between socioeconomic groups in the United States, 1960 and 
1986. N Engl J Med. 1993;329(2):103–9.

	9.	 National Center for Health Statistics. Health, United States, 2019. Hyatts-
ville, MD. 2021. https://​doi.​org/​10.​15620/​cdc:​100685.

	10.	 Hussey P, Anderson G, Berthelot J-M, Feek C, Kelley E, Osborn R, et al. 
Trends in socioeconomic disparities in health care quality in four coun-
tries. Int J Qual Health Care. 2008;20(1):53–61.

	11.	 Vart P, Powe NR, McCulloch CE, Saran R, Gillespie BW, Saydah S, et al. 
National trends in the prevalence of chronic kidney disease among racial/
ethnic and socioeconomic status groups, 1988–2016. JAMA network 
open. 2020;3(7):e207932.

	12.	 Riskowski JL. Associations of socioeconomic position and pain preva-
lence in the United States: Findings from the National Health and Nutri-
tion Examination Survey. Pain Med. 2014;15(9):1508–21.

	13.	 Abdalla SM, Yu S, Galea S. Trends in cardiovascular disease prevalence by 
income level in the United States. JAMA network open. 2020;3(9):e2018150.

	14.	 Gibson-Davis C, Hill HD. Childhood Wealth Inequality in the United States: 
Implications for Social Stratification and Well-Being. RSF: The Russell Sage 
Foundation Journal of the Social Sciences. 2021;7(3):1–26.

	15.	 Blundell R, Joyce R, Keiller AN, Ziliak JP. Income inequality and the labour 
market in Britain and the US. J Public Econ. 2018;162:48–62.

	16.	 Van Ours JC. The Great Recession was not so great. Labour Econ. 
2015;34:1–12.

	17.	 Taylor JB. The role of policy in the Great Recession and the Weak Recov-
ery. American Economic Review. 2014;104(5):61–6.

	18.	 Delmelle EC, Thill J-C. Neighborhood quality-of-life dynamics and the 
Great Recession: the case of Charlotte. North Carolina Environment and 
Planning A. 2014;46(4):867–84.

	19.	 Owens A, Sampson RJ. Community Well-Being and the Great Reces-
sion. A Great Recession Brief. Stanford Center on Poverty and Inequality: 
Stanford University; 2013.

	20.	 Solari CD. Affluent neighborhood persistence and change in US cities. 
City Community. 2012;11(4):370–88.

	21.	 Williams S, Galster G, Verma N. The disparate neighborhood impacts of the 
great recession: Evidence from Chicago. Urban Geogr. 2013;34(6):737–63.

	22.	 Nelson DE, Powell-Griner E, Town M, Kovar MG. A comparison of national 
estimates from the national health interview survey and the behavioral 
risk factor surveillance system. Am J Public Health. 2003;93(8):1335–41.

	23.	 Pemberton MR, Bose J, Kilmer G, Kroutil LA, Forman-Hoffman VL, Gfroerer 
JC. Comparison of NSDUH health and health care utilization estimates 
to other national data sources. In: CBHSQ Data Review. Rockville (MD): 
Substance Abuse and Mental Health Services Administration (US); Sep-
tember 2013.1–69. PMID: 27748103.

	24.	 DeSalvo KB, Bloser N, Reynolds K, He J, Muntner P. Mortality predic-
tion with a single general self-rated health question. J Gen Intern Med. 
2006;21(3):267–75.

	25.	 Adams KF, Schatzkin A, Harris TB, Kipnis V, Mouw T, Ballard-Barbash R, 
et al. Overweight, obesity, and mortality in a large prospective cohort of 
persons 50 to 71 years old. N Engl J Med. 2006;355(8):763–78.

	26.	 National Center for Health Statistics. National Health Interview Survey, 
2018. Public-use data file and documentation 2019 [Available from: 
https://​www.​cdc.​gov/​nchs/​nhis/​data-​quest​ionna​ires-​docum​entat​ion.​htm.

https://doi.org/10.1186/s13690-023-01026-1
https://doi.org/10.1186/s13690-023-01026-1
https://www.cdc.gov/brfss/annual_data/annual_data.htm
https://www.cdc.gov/brfss/annual_data/annual_data.htm
http://hrsonline.isr.umich.edu
http://hrsonline.isr.umich.edu
https://wwwn.cdc.gov/nchs/nhanes
https://www.cdc.gov/nchs/nhis/2019nhis.htm
https://doi.org/10.15620/cdc:100685
https://www.cdc.gov/nchs/nhis/data-questionnaires-documentation.htm


Page 10 of 10Kim et al. Archives of Public Health           (2023) 81:15 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	27.	 National Center for Health Statistics. National Health and Nutrition 
Examination Survey: Analytic guidelines, NHANES Analytic Guidance and 
Brief Overview for the 2017-March 2020 Pre-pandemic Data Files 2021 
[Available from: https://​wwwn.​cdc.​gov/​nchs/​nhanes/​conti​nuous​nhanes/​
overv​iewbr​ief.​aspx?​cycle=​2017-​2020.

	28.	 Centers for Disease Control and Prevention. Behavioral Risk Factor Surveil-
lance System Overview, 2020 2021 [Available from: https://​www.​cdc.​gov/​
brfss/​annual_​data/​2020/​pdf/​overv​iew-​2020-​508.​pdf.

	29.	 Health and Retirement Study. Data Description and Usage, 2018 Core 
2021 [Available from: https://​hrsda​ta.​isr.​umich.​edu/​sites/​defau​lt/​files/​
docum​entat​ion/​data-​descr​iptio​ns/​16330​20580/​h18dd.​pdf.

	30.	 Sudano JJ, Baker DW. Explaining US racial/ethnic disparities in health 
declines and mortality in late middle age: the roles of socioeco-
nomic status, health behaviors, and health insurance. Soc Sci Med. 
2006;62(4):909–22.

	31.	 National Center for Health Statistics. Health, United States, 2011: With 
Special Feature on Socioeconomic Status and Health. Hyattsville, MD. 
2012. [Available from: https://​stacks.​cdc.​gov/​view/​cdc/​13680].

	32.	 StataCorp. Stata Statistical Software: Release 17. College Station, TX: 
StataCorp LLC; 2021.

	33.	 National Health Interview Survey. 2021 NHIS: Note to data users about 
changes in data collection during the 2021 calendar year 2021 [Available 
from: https://​www.​cdc.​gov/​nchs/​nhis/​2021n​his.​htm.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://wwwn.cdc.gov/nchs/nhanes/continuousnhanes/overviewbrief.aspx?cycle=2017-2020
https://wwwn.cdc.gov/nchs/nhanes/continuousnhanes/overviewbrief.aspx?cycle=2017-2020
https://www.cdc.gov/brfss/annual_data/2020/pdf/overview-2020-508.pdf
https://www.cdc.gov/brfss/annual_data/2020/pdf/overview-2020-508.pdf
https://hrsdata.isr.umich.edu/sites/default/files/documentation/data-descriptions/1633020580/h18dd.pdf
https://hrsdata.isr.umich.edu/sites/default/files/documentation/data-descriptions/1633020580/h18dd.pdf
https://stacks.cdc.gov/view/cdc/13680
https://www.cdc.gov/nchs/nhis/2021nhis.htm

	Socioeconomic disparities in health outcomes in the United States in the late 2010s: results from four national population-based studies
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Data
	Measures
	Analysis

	Results
	Respondent-rated health
	Children

	Young and Middle-aged adults
	Older adults

	Obesity
	Children
	Young and Middle-aged adults
	Older adults
	Comparing patterns across data sources

	Discussion
	Conclusions
	Acknowledgements
	References


