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Objectives. To estimate social class inequities in US mortality using a relational measure based on

power over productive property and workers’ labor.

Methods.We used nationally representative 1986–2018 National Health Interview Survey data with

mortality follow-up through December 31, 2019 (n5911850). First, using business-ownership,

occupational, and employment-status data, we classified respondents as incorporated business owners

(IBOs), unincorporated business owners (UBOs), managers, workers, or not in the labor force (NLFs).

Next, using inverse-probability-weighted survival curves, we estimated class mortality inequities overall,

after subdividing workers by employment status and occupation, and by period, gender, race/ethnicity,

and education.

Results. UBOs, workers, and NLFs had, respectively, 6.3 (95% confidence interval [CI]528.1, 24.6), 6.6

(95% CI528.1, 25.0), and 19.4 (95% CI5221.0, 217.7) per 100 lower 34-year survival rates than IBOs.

Mortality risk was especially high for unemployed, blue-collar, and service workers. Inequities increased

over time and were greater among male, racially minoritized, and less-educated respondents.

Conclusions.We estimated considerable mortality inequities by class, gender, and race/ethnicity.

We also estimated that class mortality inequities are increasing, threatening population health.

Public Health Implications. Addressing class inequities likely requires structural, worker-empowering

interventions. (Am J Public Health. Published online ahead of print March 16, 2023:e1–e10. https://

doi.org/10.2105/AJPH.2023.307227)

“Capital is dead labour, which,

vampire-like, lives only by sucking

living labour, and lives the more, the

more labour it sucks.”

—Karl Marx1(p342)

M ining the abyss of 19th century

capitalism, Marx unearthed

capitalism’s deadly structural logic: the

material welfare and security of the

owning class depends on the depriva-

tion and alienation of the working class

and dispossessed.1(pp340–416),2 Much

subsequent epidemiological research

has documented health inequities

across social positions defined by socio-

economic indicators like income, educa-

tion, occupation, and working condi-

tions.2 However, by treating social

positions as individual-level attributes

rather than as constituted by social

relations, the research has elided the

structural relationships, such as differ-

ences in economic power, that produce

social positions and ultimately cause

health inequities.2,3 Here, we return to

Marx. Leveraging 1986–2018 National

Health Interview Survey (NHIS) data, we

apply a relational social class theory

based on power over productive prop-

erty and workers’ labor to analyze US

mortality inequities by class, gender,

and race/ethnicity. Only a relational

theory, which recognizes that the ma-

terial welfare of some groups causally

depends on the deprivation of others,4

can identify the root causes of health

inequities across social positions. Such

root causes may be more efficient and

effective targets for public health inter-

vention than downstream, individual-

level factors.5
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RELATIONAL SOCIAL
CLASS AND HEALTH
INEQUITIES

Tapping Marxist theories, we define

social class in terms of power over

labor and productive property (i.e., the

tangible and intangible assets used to

make commodities).2–4,6 Capitalists

(e.g., business owners), who constitute

a minority of the population, own pro-

ductive property, control workers’ labor

processes (dominating them), and

appropriate as surplus the difference

in value between what workers pro-

duce and what they are compensated

(exploiting them).2,3,6 Conversely, work-

ers, who constitute a majority of the

population, lack productive property

and survive by selling their labor power

to capitalists for a wage.2,3,6 The in-

versely interdependent relationship

between capitalists and workers is the

root cause of many socioeconomic

health inequities.2,3,5 Indeed, capitalists’

productive property is derived from the

undercompensated output of workers’

past, dead labor, and their profits and

accumulating wealth flow from the on-

going exploitation and domination of

workers’ current, living labor.1(pp340–416)

Thus, the material well-being of capital-

ists requires workers’ deprivation,

subjugation, and overexertion,2,3,5

which is wrought by the drive to in-

crease surplus extraction, absolutely

(e.g., prolonging working hours) or rela-

tively (e.g., debasing wages and working

conditions).1(p432)

Additional class relationships beyond

capitalists and workers also affect

health and well-being.3–5,7 For example,

the petite bourgeoisie (e.g., independent

shopkeepers) own some productive

property but labor themselves rather

than controlling workers’ labor.3–5,7

Although the petite bourgeoisie often

have considerable control over their

working lives, they may lack sufficient

resources to compete with capitalists,

elevating their risk of business failure,

stress, and poverty.8 Conversely, most

managers lack productive property,

but they supervise workers’ labor at

capitalists’ behest, exercising delegated

ownership authority.3–5,7 Although

high-level managers or executives may

resemble capitalists by enjoying consid-

erable compensation, ownership stakes

(e.g., stocks), autonomy, and authority

(i.e., less domination and exploitation),

low-level managers may be simulta-

neously exploited and dominated by

management and face antagonism

from subordinates, inducing stress

and other hazards.7 Consequently, the

petite bourgeoisie’s and low-level man-

agers’ health risks may resemble or ex-

ceed workers’, a phenomenon difficult

to identify or explain with gradational,

stratificationist theories of social posi-

tion that predict linear class-outcome

relationships (e.g., the “socioeconomic

gradient”).3,7,8

Class relations interact with structural

sexism and racism to produce health

inequities.9–13 Women and racialized

people, especially those who are Black,

Indigenous, Hispanic, or undocument-

ed, are segregated into the working

class.5 There, they are further segregat-

ed into hyperexploited employment,

including service work and hazardous

blue-collar occupations, where they face

high rates of workplace sexism, racism,

and other forms of discrimination.9–13

This discrimination has health-harming

material and psychosocial consequences

such as poverty and chronic stress.9–13

Minoritized people are also dispropor-

tionately segregated into unemploy-

ment,10 where they cycle into and out

of precarious, low-wage jobs,14 or they

are excluded from waged labor entirely

because of disability (often precipitated

by work-related injuries),13 incarcera-

tion,10 or unpaid domestic labor.15

Changes in the balance of power

across classes also shape health

inequities.5 Since the 1980s, power in

the United States has tipped further

away from workers. From 1989 to

2020, union density dropped from

16% to 11%, including from 22% to

12% among non-Hispanic Black work-

ers.16 Plummeting union density has

eroded workers’ power over wages and

working conditions.17,18 Indeed, the

ratio of mean income among the top

1% versus the bottom 50% of earners

grew from 27 to 81 from 1980 to 2015.19

Surging mortality disparities across socio-

economic groups defined by income, ed-

ucation, and other factors20 may reflect

employers’ consolidating class power.

RESEARCH GAPS AND
OBJECTIVES

A small but growing body of US research

has identified social class relations as

drivers of numerous health outcomes,

including self-rated health, mental ill-

ness, and substance use.2,3 Yet, despite

well-theorized and empirically supported

mechanisms linking class relations to

mortality inequities, few US-based stud-

ies have applied relational theories to

investigate the topic. Moreover, to our

knowledge, no studies have examined

temporal changes in class mortality

inequities, a substantial gap given bur-

geoning mortality disparities across

other social axes.

Data limitations have impeded previ-

ous research, as epidemiological data

sets rarely contain detailed social class

and mortality data, let alone adequate

sample sizes to precisely estimate

inequities within time periods, genders,

or races/ethnicities.18 A few previous
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US-based studies estimated consider-

able class mortality inequities, but they

were conducted decades ago or had

imprecise findings.21,22

We addressed these gaps by applying

a relational social class theory to nation-

ally representative 1986–2018 NHIS

data linked to the National Death Index

(NDI) through 2019. Our specific objec-

tives were to (1) estimate the magnitude

of class mortality inequities among

working-age adults from 1986 to 2018,

(2) analyze changes in such inequities

over time, and (3) identify how class

mortality inequities vary within and

across genders, races/ethnicities, and

socioeconomic subgroups.

METHODS

The NHIS is a repeated cross-sectional,

nationally representative survey of the

noninstitutionalized US population con-

ducted by the US Census Bureau on

behalf of the National Center for Health

Statistics.23 The NHIS has collected

sociodemographic and health data

since 1957.23 From 1997 to 2018,

household response rates were 64%

to 92%.23 Respondents aged 18 years

and older in the 1986–2018 survey are

linked to the NDI using available identi-

fying information (e.g., social security

number, names, birth date, gender, race,

birth location, and state of residence),

with mortality follow-up through Decem-

ber 31, 2019.24 For select records, syn-

thetic data are substituted for date of

death to reduce disclosure risk; mortality

status is unperturbed.24

For our analyses, we used harmo-

nized 1986–2018 NHIS data from the In-

tegrated Public Use Microdata Series.25

We then made sample restrictions.

First, we excluded respondents younger

than 25or older than 64years to focus

on populations with high labor-force

attachment.22 Next, we addressed data

issues. First, we excluded the 1997–2000

survey waves and non–sample adults

from 2001 to 2018, as such waves and

respondents lacked complete social class

data. Second, we excluded respondents

with insufficient identifying information

for NDI linkage (<3%). Third, per the

advice of NHIS administrators, we

excluded the 1992 Hispanic oversample

(< 0.5%).24 Finally, we excluded respon-

dents (< 3%) with missing exposure or

covariate data. Appendix A1 (available

as a supplement to the online version of

this article at http://www.ajph.org)

contains a flow diagram.

Our analyses used NHIS eligibility-

adjusted sampling weights to make

estimates nationally representative

and address linkage ineligibility, nonre-

sponse, and oversampling.24 We con-

ducted our analyses in R version 4.1.0

(R Foundation for Statistical Computing,

Vienna, Austria). Our code is available

on GitHub (https://github.com/Critical-

Social-Epi/NHIS_class_mortality).

Measures

Social class. To measure social class,

we used data on respondents’ employ-

ment status, as well as their business-

ownership status and occupation as

proxies for power over productive

property and labor.8,26 First, those not

in the labor force (NLFs) were those

who identified their employment status

in the past 1 to 2 weeks as “not in the

labor force.” Second, workers were

those who identified as unemployed

or as an employee with a nonexecutive,

nonadministrative, and nonmanagerial

occupation. We classified the unem-

ployed as workers because many precar-

ious workers cycle between employment

and unemployment.8,14 Although NLFs

may also cycle into and out of employ-

ment, especially into working-class em-

ployment, others may remain out of the

labor force because of disability, retire-

ment, domestic-labor responsibilities, or

otherwise.8,14 Third, managers were those

who identified as an employee with an

executive, administrative, or managerial

occupation. Finally, unincorporated

business owners (UBOs) were those

who identified as self-employed in an

unincorporated business, whereas in-

corporated business owners (IBOs)

were those who identified as self-

employed in an incorporated business.

An incorporated business (i.e., corpora-

tion) is a shareholder-owned indepen-

dent legal entity that is itself liable for

business actions and debts,27 unlike

unincorporated businesses, whose pro-

prietors remain liable. Although incor-

poration provides legal protections and

tax benefits, smaller businesses use it

less frequently than larger ones be-

cause of administrative costs and com-

plexities.27,28 Indeed, in 2015, 41% of

IBOs employed workers versus just

13% of UBOs27; moreover, IBOs have

higher mean incomes.28 This suggests

that IBOs are more likely to be capital-

ists than UBOs, although many IBOs

do not employ workers and thus are

not capitalists. Therefore, we refrain

from referring to IBOs and UBOs as

“capitalists” and “petite bourgeoisie,”

despite overlap. Appendix A2 (available

as a supplement to the online version

of this article at http://www.ajph.org)

contains questionnaire wording and a

decision tree.

Mortality. Mortality status and death

year (if applicable) were available for all

respondents eligible for NDI linkage.24

For the deceased, we calculated follow-

up time by subtracting the interview

year from the death year, assuming the
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interview happened at the beginning of

each year and deaths occurred at the

end of each year. For those living through

December 31, 2019, we calculated follow-

up time by subtracting the interview year

from 2020. We calculated follow-up time

at the year level for simplicity and to

increase the stability of our estimates.

Covariates. Covariates of interest in-

cluded respondents’ age, race/ethnicity

(self-identified), gender (generally

assigned by the interviewer based on

respondents’ first names or relation-

ship to household head), education,

region of residence, and interview year.

Analyses

First, we estimated class-stratified

descriptive statistics of our sample. We

also characterized the class composition

of each gender–race/ethnicity group and

the gender–race/ethnicity composition

of each class, and estimated the yearly

proportion of respondents in each class.

Next, we estimated class mortality

inequities using inverse-probability-

weighted survival curves and Cox pro-

portional hazards models.29 First, we

estimated the inverse probability weights

(IPW). For a given respondent, the IPW

numerator was the unconditional prob-

ability of belonging to their observed

class in the sample, and the denomina-

tor was the conditional probability of

belonging to their observed class, given

their confounder values. Using R’s “ipw”

package,30 we estimated the numerator

and denominator probabilities using

multinomial logistic regression models

with social class outcomes, weighted by

the NHIS’s sampling weights.31 The nu-

merator model contained only the inter-

cept as a predictor, and the denominator

contained predictors of gender, age, and

interview year (with the latter 2 specified

as 3-knot and 5-knot restricted cubic

splines, respectively). Next, we multiplied

together the IPW and NHIS sampling

weights.31 Finally, using the combined

weights and R’s “survival” package,32 we

ran inverse-probability-weighted Kaplan–

Meier survival curves with robust stan-

dard errors and a years-since-baseline

timescale, which estimated the probabili-

ty of survival over follow-up by class and

the difference in the probability of surviv-

al (survival difference [SVD]) at the end of

follow-up (34years) in each class relative

to the probability of survival among

IBOs.29 We estimated standard errors

(SEs) for the SVDs as follows33:

SESVD5

ð1Þ
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ðSEProbability of survival in given classÞ2
1ðSEProbability of survival in IBOs Þ2

s

Using “survival,”32 we also ran

inverse-probability-weighted Cox mod-

els with robust standard errors and a

years-since-baseline timescale, which

estimated the mortality hazard across

follow-up among each class relative to

IBOs’ hazard.29 Because the survival

curves and Cox models were inverse

probability weighted, their estimates

were nationally representative and

adjusted for confounding by age,

gender, and interview year.29 In our

primary analyses, we did not adjust for

additional confounders via the IPW to

capture the total magnitude of class

inequities, including inequities reflect-

ing the segregation of minoritized and

oppressed respondents into more

exploited and dominated classes.5

We also estimated the IPW, survival

curves, and Cox models (1) after subdi-

viding “workers” by employment status

and occupation (i.e., unemployed work-

ers, service workers, blue-collar workers

[production, craft, and repair; operator,

fabricator, and laborer; farming, forestry,

and fishing; and military occupations],

and white-collar workers [professional–

specialty and technical, sales, and

administrative-support occupations]);

(2) within time periods (1986–1996

waves with follow-up through December

31, 2004, vs 2001–2018 waves with

follow-up through December 31, 2019);

and (3) after interacting class with gen-

der (women vs men), race/ethnicity

(non-Hispanic Black, Hispanic, and non-

Hispanic “other” vs non-Hispanic White),

and educational attainment (≤high

school vs > high school).

RESULTS

Our sample (n5911850) was 2% IBOs,

6% UBOs, 10% managers, 61% workers,

and 21% NLFs (Table 1), a structure that

was mostly stable from 1986 to 2018

(Appendix A3, available as a supplement

to the online version of this article

at http://www.ajph.org). Workers

constituted over half of each gender–

race/ethnicity group (online Appendix

A3). Nonetheless, we identified gen-

dered and racialized labor segregation,

with non-Hispanic White men more likely

to be IBOs, UBOs, or managers (25%)

than other gender–races/ethnicities,

especially than non-Hispanic Black

women (10%; online Appendix A3).

Consequently, workers and NLFs were

disproportionately women and racially

minoritized; they were also disproportion-

ately unmarried and were less educated

than IBOs andmanagers (Table 1). IBOs

andmanagers, meanwhile, were dispro-

portionately non-Hispanic White, more

educated, andmarried; IBOs were also

disproportionately men (Table 1). Fifty-two

percent of workers had white-collar occu-

pations, 14% had service occupations,

27% had blue-collar occupations, and 7%

were unemployed (online Appendix A3).

Our sample included 170834 deaths

over 18350369 follow-up years.
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Respondents were followed for a median

and maximum of 24 and 34years, re-

spectively. Appendix A4 (available as a

supplement to the online version of this

article at http://www.ajph.org) contains

IPW distributions.

We estimated considerable class mor-

tality inequities (Figure 1 and Appendix

A5, available as a supplement to the on-

line version of this article at http://www.

ajph.org). Indeed, UBOs, workers, and

NLFs had, respectively, 6.3 (95% confi-

dence interval [CI]528.1,24.6), 6.6

(95% CI528.1,25.0), and 19.4 (95%

CI5221.0, 217.7) per 100 lower

34-year survival rates than IBOs.

Managers fared similarly to IBOs.

Blue-collar, service, and unemployed

workers were at especially increased

mortality risk, whereas white-collar

workers fared similarly to IBOs and

managers. Inequities lessened but

persisted in further-adjusted analyses

(gender, age, and year, plus education,

marital status, region, and race/

ethnicity; online Appendix A5). Includ-

ing the Hispanic oversample did not

meaningfully alter estimates, nor did

alternative standard-error-estimation

approaches (online Appendix A5).

We estimated that the class mortali-

ty inequities increased over time (Figure 2

and Appendix A6, available as a sup-

plement to the online version of this

article at http://www.ajph.org). For ex-

ample, in the 1986–1996 waves with

follow-up through December 31, 2004,

only NLFs had a meaningfully lower

19-year survival rate than IBOs (SVD per

1005211.0; 95% CI5212.7,29.3).

However, in the 2001–2018 waves with

follow-up through December 31, 2019,

UBOs, workers, and NLFs had, respec-

tively, 3.5 (95% CI525.2,21.7), 2.9

(95% CI524.3,21.4), and 14.9 (95%

CI5216.6,213.3) per 100 lower

19-year survival rates than IBOs. The

estimated growth in mortality inequities

persisted in more-adjusted analyses

and appeared greater in Cox models

incorporating class-by-interview-year

TABLE 1— Sociodemographic Composition of Sample, Stratified by Social Class: National Health
Interview Survey, United States, 1986–2018

IBOs UBOs Managers Workers NLFs

Total, % 2.3 6.0 10.0 60.6 21.1

Women, % 27.5 39.0 45.9 47.7 69.7

Race/ethnicity, %

Hispanic 6.8 10.9 7.3 13.2 13.6

Non-Hispanic Black 4.2 5.9 8.0 12.5 12.9

Non-Hispanic other 5.8 4.6 5.4 5.4 5.6

Non-Hispanic White 83.2 78.7 79.3 68.8 68.0

Education, %

<high school 4.7 12.3 2.0 11.0 22.7

High school 23.3 33.2 17.1 32.5 34.8

Some college 26.3 26.4 25.3 27.8 24.1

College or more 45.7 28.2 55.6 28.7 18.4

Marital status, %

Married 80.9 72.6 70.4 64.3 66.0

Single 8.3 12.4 15.3 19.2 14.9

Widowed/divorced/separated 10.9 15.0 14.2 16.5 19.1

Region, %

Midwest 23.1 23.3 23.4 24.5 21.5

Northeast 19.3 16.5 19.9 18.9 18.2

South 36.3 34.0 34.4 35.4 38.1

West 21.3 26.3 22.3 21.2 22.2

Age, median (IQRa) 46 (38, 54) 45 (36, 53) 42 (34, 51) 41 (32, 50) 49 (36, 59)

Interview year, median (IQRa) 2005 (1994, 2012) 2003 (1992, 2010) 2006 (1995, 2013) 2006 (1994, 2012) 2006 (1994, 2012)

Note. IBOs5 incorporated business owners; IQR5 interquartile range; NLFs5 those not in the labor force; UBOs5unincorporated business owners. Estimates
are based on survey-weighted data from respondents aged 25–64 years to the United States’ 1986–2018 National Health Interview Survey (n5911850).
aInterquartile range (quartile 1, quartile 3).
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FIGURE 1— Inverse-Probability-Weighted Kaplan–Meier Survival Curves Depicting Probability of Survival During
Follow-Up (a) by Class Overall and (b) After Subdividing Workers by Occupation and Employment Status: United States

Note. BCs5blue-collar workers; IBOs5 incorporated business owners; NLFs5 those not in the labor force; UBOs5unincorporated business owners;
WCs5white-collar workers. Curves estimated on sample of respondents aged 25–64 years to the United States’ 1986–2018 National Health Interview
Survey (NHIS) with mortality follow-up through December 31, 2019 (n5911850). Via inverse probability weighting, estimates from curves are nationally
representative and adjusted for gender, age, and interview year. Ninety-five percent confidence bands estimated with robust standard errors.
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FIGURE 2— Inverse-Probability-Weighted Kaplan–Meier Survival Curves Depicting Probability of Survival During
Follow-Up by Class in (a) 1986–1996 With Follow-Up Through 2004 and (b) 2001–2019 With Follow-Up Through 2019:
United States

Note. IBOs5 incorporated business owners; NLFs5 those not in the labor force; UBOs5unincorporated business owners. Curves in left panel (a) estimated
on sample of respondents aged 25–64 years to the United States’ 1986–1996 National Health Interview Survey (NHIS) with mortality follow-up through
December 31, 2004 (n5564202). Curves in right panel (b) estimated on similar sample, but restricted to the 2001–2018 NHIS with mortality follow-up
through December 31, 2019 (n5347648). Via inverse probability weighting, estimates from curves are nationally representative and adjusted for gender,
age, and interview year. Ninety-five percent confidence bands estimated with robust standard errors.
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interaction rather than period stratifica-

tion, although estimates were imprecise

(online Appendix A6).

We also estimated greater class mor-

tality inequities among men than wom-

en (Figure 3 and Appendix A7, available

as a supplement to the online version

of this article at http://www.ajph.org).

For example, among men, UBOs, work-

ers, and NLFs had, respectively, 7.9

(95% CI529.9,25.9), 8.0 (95% CI5

29.8,26.3), and 26.9 (95% CI5229.1,

224.8) per 100 lower 34-year survival

rate than IBOs. Meanwhile, among

women, UBOs, workers, and NLFs had,

respectively, just 5.5 (95% CI528.4,

22.5), 6.2 (95% CI528.9,23.6), and

15.6 (95% CI5218.3,212.9) per 100

lower 34-year survival rates than IBOs.

Likewise, we estimated greater class

mortality inequities among racially
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FIGURE 3— Inverse-Probability-Weighted Kaplan–Meier Survival Curves Depicting Probability of Survival During
Follow-Up Among (a) Men, (b) Women, (c) Non-Hispanic White, and (d) Non-Hispanic Black, Hispanic, or Non-Hispanic
Other: United States

Note. IBOs5 incorporated business owners; NLFs5 those not in the labor force; UBOs5unincorporated business owners. Curves estimated on sample of
respondents aged 25–64 years to the United States’ 1986–2018 National Health Interview Survey with mortality follow-up through December 31, 2019
(n5911850). Via inverse probability weighting, estimates from curves are nationally representative and adjusted for age and interview year.
Class–race/ethnicity curves are additionally adjusted for gender. Ninety-five percent bands estimated with robust standard errors.
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minoritized respondents than non-

Hispanic White respondents (Figure 3

and Appendix A8, available as a supple-

ment to the online version of this article

at http://www.ajph.org). For example,

among non-Hispanic Black, Hispanic,

and non-Hispanic other respondents,

UBOs, workers, and NLFs had, respec-

tively, 11.5 (95% CI5216.4,26.7),

10.1 (95% CI5214.2,26.1), and 22.6

(95% CI5226.8,218.5) per 100 lower

34-year survival rates than IBOs. Mean-

while, among non-Hispanic White respon-

dents, UBOs, workers, and NLFs had,

respectively, just 5.4 (95% CI527.3,

23.5), 5.8 (95% CI527.5,24.1), and

18.3 (95% CI5220.1,216.6) per 100

lower 34-year survival rates than IBOs.

Racially minoritized IBOs had somewhat

lower mortality risks than their non-

Hispanic White counterparts, whereas

racially minoritized UBOs, workers, and

NLFs had somewhat higher mortality

risks, fueling the group’s elevated

inequities.

Finally, we estimated greater class

mortality inequities among less-educated

than more-educated respondents (Ap-

pendix A9, available as a supplement

to the online version of this article at

http://www.ajph.org). For example,

among those with a high school degree

or less, UBOs, workers, and NLFs had,

respectively, 5.7 (95% CI528.7,22.7),

5.8 (95% CI528.6,23.0), and 18.3

(95% CI5221.2,215.5) per 100 lower

34-year survival rates than IBOs. Howev-

er, among those with more than a high

school degree, UBOs, workers, and NLFs

had, respectively, just 4.1 (95% CI526.3,

21.9), 3.3 (95% CI525.1,21.4), and

13.1 (95% CI5215.2,211.1) per 100

lower 34-year survival rates than IBOs.

Cox models yielded substantively

similar estimates to the curves (online

Appendices A5–A9).

DISCUSSION

Using a relational social class measure

based on power over property and

labor, we analyzed the US class structure

and class mortality inequities, including

within time periods, genders, races/

ethnicities, and educational groups.

We estimated that the class structure

has remained mostly stable during the

last 32years, with workers constituting

over half the population, including within

genders and races/ethnicities. Nonethe-

less, women and racially minoritized

respondents were segregated into the

working class or excluded from the

labor force entirely, whereas

non-Hispanic White men were

overrepresented among IBOs, UBOs,

and managerial classes. These findings

align with previous research5,21 and

suggest that labor-market segregation

contributes to excess mortality among

racially minoritized people.

We also estimated considerable class

mortality inequities, with UBOs, NLFs,

and workers (especially blue-collar,

service, and unemployed workers) at

greater mortality risk than IBOs and

managers. The estimated inequities

attenuated but persisted after adjust-

ment for race/ethnicity, education, and

other sociodemographics, suggesting—

following European research on the

topic3—that class inequities cannot be

explained by different distributions of

such factors across classes alone. We

also estimated that class mortality

inequities increased over time, driven

by disproportionate mortality-rate

decreases among managers and IBOs

relative to changes among UBOs, work-

ers, and NLFs. Such trends, which mir-

ror trends in socioeconomic mortality

inequities,20 may partially reflect surg-

ing incomes among the upper classes

relative to income changes among

others,19,34 an explanation that future

research should investigate.

Finally, we estimated differences in

class mortality inequities among socio-

demographic subgroups, with greater

inequities among male, racially minori-

tized, and less-educated respondents.

Greater inequities among men may

reflect a patriarchal gender division of la-

bor, whereby economic well-being and

health among heterosexual couples

depend primarily on the man’s class

position and higher earnings.15,35 Mean-

while, greater inequities among racially

minoritized and less-educated respon-

dents may reflect the segregation of

marginalized workers and UBOs into

especially oppressed segments of the

class structure, including unemployment,

hyperexploited service and blue-collar

work, and precarious gig employment or

sole proprietorship.10–13 Moreover, such

hazards may not be buffered by familial

wealth or other resources available to

the more privileged.10

Limitations

A primary limitation of our study is

the NHIS’s social class data. First, the

NHIS lacks consistent data on whether

respondents supervise anyone at work,

a measure frequently used to distin-

guish workers from managers and the

petite bourgeoisie from capitalists.3

Given that we classified a lower propor-

tion of respondents as “managers” than

previous studies,5,21 our “worker” sub-

group likely contained respondents

with supervisory authority who would

have been classified as “managers” had

the NHIS contained more detailed data.

Moreover, those classified as “manager”

were likely high-level managers with

substantial authority and autonomy,

including chief executives who share
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many characteristics with capitalists

(e.g., stock options and delegated own-

ership authority). Second, we used

incorporation status to distinguish

business-owner subtypes. Although

IBOs are more likely to employ workers

than UBOs—making themmore likely

to be capitalists—many IBOs do not.27

Thus, the owning classes in our study

do not precisely coincide with the

Marxist classes of “capitalists” and

“petite bourgeoisie.” Precise measure-

ment would require consistent, detailed

supervisory-authority data or data on

the number of employees that employ-

ers employ, which are seldom available

in epidemiological data sets.3

Another limitation is our coding of

gender and race/ethnicity. First, inter-

viewers generally assigned respondent

gender—dichotomized as female and

male—based on first name or relation-

ship to household head. This assumes

that gender is ascertainable from

name and household structure alone,

and may misclassify transgender, non-

binary, and other respondents, who

face extensive labor-market discrimina-

tion.9 Second, because of small counts,

we could not subdivide “non-Hispanic

Black,” “Hispanic,” and “non-Hispanic

other” respondents in survival analy-

ses. Such respondents experience

unique forms of racism, including in

the labor market.12 Moreover, the class

distribution varies across such sub-

groups, with non-Hispanic Black and

Hispanic respondents less likely to be

IBOs, UBOs, or managers than non-

Hispanic “other” respondents (online

Appendix 3). Thus, lumping these

respondents together concealed prob-

able mortality inequities.

Finally, the NHIS’s income data are

categorical, with only broad categories

available in many years and changing

top codes across waves, preventing

us from quantifying how income

disparities mediated class mortality

inequities.

Despite these data limitations, the

NHIS befitted our objectives, as it is

among the largest, longest-running

nationally representative epidemiologi-

cal data sets containing detailed social

class and mortality data.

Public Health Implications

We estimated considerable mortality

inequities by class, gender, and race/

ethnicity, inequities that may be

increasing and that threaten popula-

tion health. The COVID-19 pandemic

has likely intensified the inequities,

with harms concentrated among

Black, Hispanic/Latinx, and Indigenous

workers.13 Our findings lay bare needs

for structural interventions to build

power among workers and other

oppressed groups, including

unionization campaigns, policies to

strengthen labor protections and

decommodify necessities, and social

movements targeting broader eco-

nomic transformation.6

ABOUT THE AUTHORS
Jerzy Eisenberg-Guyot and Megan C. Finsaas are
with the Department of Epidemiology and Seth J.
Prins is with the Departments of Epidemiology
and Sociomedical Sciences, Mailman School of
Public Health, Columbia University, New York, NY.

CORRESPONDENCE
Correspondence should be sent to Jerzy
Eisenberg-Guyot, 722 West 168th St, 7th Fl, Room
720d, New York, NY 10032 (e-mail: je2433@cumc.
columbia.edu). Reprints can be ordered at http://
www.ajph.org by clicking the “Reprints” link.

PUBLICATION INFORMATION
Full Citation: Eisenberg-Guyot J, Finsaas MC, Prins
SJ. Dead labor: mortality inequities by class, gen-
der, and race/ethnicity in the United States,
1986–2019. Am J Public Health. Published online
ahead of print March 16, 2023:e1–e10.

Acceptance Date: January 3, 2023.

DOI: https://doi.org/10.2105/AJPH.2023.307227

CONTRIBUTORS
J. Eisenberg-Guyot conceptualized and designed
the study, acquired the data, conducted the analy-
ses, interpreted the results, and drafted the initial
version of the article. The other authors advised J.
Eisenberg-Guyot on study conceptualization, study
design, and results interpretation, and provided
feedback on subsequent drafts of the article. All
authors approved the final version of the article
and agree to be accountable for all aspects of the
work.

ACKNOWLEDGMENTS
J. Eisenberg-Guyot’s and M. C. Finsaas’s research
was supported by a grant from the National Insti-
tute of Mental Health of the National Institutes of
Health (T32MH013043). S. J. Prins’s research was
supported by a grant from the National Institute
on Drug Abuse of the National Institutes of
Health (K01DA045955).
Note. The content of this article is solely the re-

sponsibility of the authors and does not repre-
sent the official position of the National Institutes
of Health.

CONFLICTS OF INTEREST
The authors have no conflicts of interest to
disclose.

HUMAN PARTICIPANT
PROTECTION
This study used publicly available, deidentified
data and thus was exempt from review by an
institutional review board and informed consent
requirements.

REFERENCES

1. Marx K. Capital. Vol I. London, UK: Penguin Clas-
sics; 1992.

2. Eisenberg-Guyot J, Prins SJ. The impact of capital-
ism on mental health: an epidemiological per-
spective. In: Bhugra D, Moussaoui D, Craig TJ,
eds. Oxford Textbook of Social Psychiatry. New
York, NY: Oxford University Press; 2022:195–204.
Oxford Textbooks in Psychiatry series.

3. Muntaner C, Ng E, Chung H, Prins SJ. Two de-
cades of neo-Marxist class analysis and health
inequalities: a critical reconstruction. Soc Theory
Health. 2015;13(3-4):267–287. https://doi.org/10.
1057/sth.2015.17

4. Wright EO. Class Counts: Comparative Studies in
Class Analysis. New York, NY: Cambridge University
Press; 1997.

5. Eisenberg-Guyot J, Prins SJ, Muntaner C. Free
agents or cogs in the machine? Classed, gen-
dered, and racialized inequities in hazardous
working conditions. Am J Ind Med. 2022;65(2):
92–104. https://doi.org/10.1002/ajim.23314

6. Harvey M. The political economy of health: revisit-
ing its Marxian origins to address 21st-century
health inequalities. Am J Public Health. 2021;111(2):
293–300. https://doi.org/10.2105/AJPH.2020.
305996

7. Prins SJ, Bates LM, Keyes KM, Muntaner C. Anx-
ious? Depressed? You might be suffering from

RESEARCH ARTICLE

Research Article Peer Reviewed Eisenberg-Guyot et al. e9

A
JP
H

Pu
b
lish

ed
on

lin
e
ah

ead
of

p
rin

t
M
arch

16,2023

mailto:je2433@cumc.columbia.edu
mailto:je2433@cumc.columbia.edu
http://www.ajph.org
http://www.ajph.org
https://doi.org/10.2105/AJPH.2023.307227
https://doi.org/10.1057/sth.2015.17
https://doi.org/10.1057/sth.2015.17
https://doi.org/10.1002/ajim.23314
https://doi.org/10.2105/AJPH.2020.305996
https://doi.org/10.2105/AJPH.2020.305996


capitalism: contradictory class locations and the
prevalence of depression and anxiety in the USA.
Sociol Health Illn. 2015;37(8):1352–1372. https://
doi.org/10.1111/1467-9566.12315

8. Eisenberg-Guyot J, Hajat A. Under capital’s
thumb: longitudinal associations between rela-
tional social class and health. J Epidemiol Commu-
nity Health. 2020;74(5):453–459. https://doi.org/
10.1136/jech-2019-213440

9. Krieger N. Measures of racism, sexism, hetero-
sexism, and gender binarism for health equity
research: from structural injustice to embodied
harm—an ecosocial analysis. Annu Rev Public
Health. 2020;41(1):37–62. https://doi.org/10.
1146/annurev-publhealth-040119-094017

10. Bailey ZD, Krieger N, Ag�enor M, Graves J, Linos N,
Bassett MT. Structural racism and health inequi-
ties in the USA: evidence and interventions. Lancet.
2017;389(10077):1453–1463. https://doi.org/10.
1016/S0140-6736(17)30569-X

11. Laster Pirtle WN. Racial capitalism: a fundamental
cause of novel coronavirus (COVID-19) pandemic
inequities in the United States. Health Educ Behav.
2020;47(4):504–508. https://doi.org/10.1177/
1090198120922942

12. Gee GC, Ford CL. Structural racism and health
inequities: old issues, new directions. Du Bois
Rev. 2011;8(1):115–132. https://doi.org/10.1017/
S1742058X11000130

13. McClure ES, Vasudevan P, Bailey Z, Patel S, Rob-
inson WR. Racial capitalism within public health:
how occupational settings drive COVID-19 dispa-
rities. Am J Epidemiol. 2020;189(11):1244–1253.
https://doi.org/10.1093/aje/kwaa126

14. Braverman H. The structure of the working class
and its reserve armies. In: Labor and Monopoly
Capital. New York, NY: Monthly Review Press;
1998:261–278.

15. Ferguson A, Hennessy R, Nagel M. Feminist per-
spectives on class and work. In: Zalta EN, ed. The
Stanford Encyclopedia of Philosophy. Spring 2019.
Metaphysics Research Lab, Stanford University.
Available at: https://plato.stanford.edu/archives/
spr2019/entries/feminism-class. Accessed June
27, 2020.

16. Brown H. Union Membership Byte 2021. Center
for Economic and Policy Research. January 25,
2021. Available at: https://cepr.net/union-2021.
Accessed August 10, 2022.

17. Malinowski B, Minkler M, Stock L. Labor unions: a
public health institution. Am J Public Health. 2015;
105(2):261–271. https://doi.org/10.2105/AJPH.
2014.302309

18. Landsbergis PA, Choi B, Dobson M, et al. The key
role of work in population health inequities. Am J
Public Health. 2018;108(3):296–297. https://doi.
org/10.2105/AJPH.2017.304288

19. Piketty T, Saez E, Zucman G. Distributional na-
tional accounts: methods and estimates for the
United States. Q J Econ. 2018;133(2):553–609.
https://doi.org/10.1093/qje/qjx043

20. Bosworth B. Increasing disparities in mortality by
socioeconomic status. Annu Rev Public Health.
2018;39(1):237–251. https://doi.org/10.1146/
annurev-publhealth-040617-014615

21. Eisenberg-Guyot J, Prins SJ. Relational social class,
self-rated health, and mortality in the United States.
Int J Health Serv. 2020;50(1):7–20. https://doi.org/10.
1177/0020731419886194

22. Muntaner C, Hadden WC, Kravets N. Social class,
race/ethnicity and all-cause mortality in the US:

longitudinal results from the 1986–1994 National
Health Interview Survey. Eur J Epidemiol. 2004;
19(8):777–784. https://doi.org/10.1023/B:EJEP.
0000036569.39399.68

23. National Center for Health Statistics. 2018 Na-
tional Health Interview Survey (NHIS). Public use
data release: survey description. 2019. Available
at: https://ftp.cdc.gov/pub/Health_Statistics/
NCHS/Dataset_Documentation/NHIS/2018/
srvydesc.pdf. Accessed August 10, 2022.

24. National Center for Health Statistics. The Linkage
of National Center for Health Statistics Survey
Data to the National Death Index—2019 Linked
Mortality File (LMF): linkage methodology and an-
alytic considerations. 2022. Available at: https://
www.cdc.gov/nchs/data/datalinkage/2019ndi-
linkage-methods-and-analytic-considerations-
508.pdf. Accessed August 10, 2022.

25. Blewett LA, Drew JAR, King ML, Williams KC, Del
Ponte N, Convey P. IPUMS Health Surveys: Nation-
al Health Interview Survey, Version 7.1. IPUMS.
2021. Available at: https://nhis.ipums.org.
Accessed August 10, 2022.

26. Barbeau EM, Krieger N, Soobader MJ. Working
class matters: socioeconomic disadvantage,
race/ethnicity, gender, and smoking in NHIS
2000. Am J Public Health. 2004;94(2):269–278.
https://doi.org/10.2105/AJPH.94.2.269

27. Kochhar R. Three-in-ten US jobs are held by the
self-employed and the workers they hire: hiring
more prevalent among self-employed Asians,
whites, and men. Pew Research Center. 2015.
Available at: https://www.pewresearch.org/social-
trends/2015/10/22/three-in-ten-u-s-jobs-are-held-
by-the-self-employed-and-the-workers-they-hire.
Accessed August 11, 2022.

28. Christnacht CE, Smith A, Chenevert R. Measuring
entrepreneurship in the American Community
Survey: a demographic and occupational profile
of self-employed workers. US Census Bureau.
2018. Available at: https://www.census.gov/
content/dam/Census/library/working-papers/
2018/demo/SEHSD-WP2018-28.pdf. Accessed
August 11, 2022.

29. Austin PC. The use of propensity score methods
with survival or time-to-event outcomes: report-
ing measures of effect similar to those used in
randomized experiments. Stat Med. 2014;33(7):
1242–1258. https://doi.org/10.1002/sim.5984

30. Geskus RB, van der Wal WM. R package “ipw”
(version 1.0-11). 2015. Available at: https://cran.r-
project.org/package=ipw. Accessed August 11,
2021.

31. Ridgeway G, Kovalchik SA, Griffin BA, Kabeto MU.
Propensity score analysis with survey weighted
data. J Causal Inference. 2015;3(2):237–249.
https://doi.org/10.1515/jci-2014-0039

32. Therneau TM. R package “survival” (version 3.4-0).
2022. Available at: https://cran.r-project.org/
package=survival. Accessed August 11, 2022.

33. Altman DG. Interaction revisited: the difference
between two estimates. BMJ. 2003;326(7382):219.
https://doi.org/10.1136/bmj.326.7382.219

34. Smith M, Yagan D, Zidar O, Zwick E. Capitalists in
the twenty-first century. Q J Econ. 2019;134(4):
1675–1745. https://doi.org/10.1093/qje/qjz020

35. Weeden KA, Cha Y, Bucca M. Long work hours,
part-time work, and trends in the gender gap
in pay, the motherhood wage penalty, and the fa-
therhood wage premium. RSF Russell Sage Found J
Soc Sci. 2016;2(4):71–102. https://doi.org/10.7758/
rsf.2016.2.4.03

RESEARCH ARTICLE

e10 Research Article Peer Reviewed Eisenberg-Guyot et al.

A
JP
H

Pu
b
lis
h
ed

on
lin

e
ah

ea
d
of

p
ri
n
t
M
ar
ch

16
,2

02
3

https://doi.org/10.1111/1467-9566.12315
https://doi.org/10.1111/1467-9566.12315
https://doi.org/10.1136/jech-2019-213440
https://doi.org/10.1136/jech-2019-213440
https://doi.org/10.1146/annurev-publhealth-040119-094017
https://doi.org/10.1146/annurev-publhealth-040119-094017
https://doi.org/10.1016/S0140-6736(17)30569-X
https://doi.org/10.1016/S0140-6736(17)30569-X
https://doi.org/10.1177/1090198120922942
https://doi.org/10.1177/1090198120922942
https://doi.org/10.1017/S1742058X11000130
https://doi.org/10.1017/S1742058X11000130
https://doi.org/10.1093/aje/kwaa126
https://plato.stanford.edu/archives/spr2019/entries/feminism-class
https://plato.stanford.edu/archives/spr2019/entries/feminism-class
https://cepr.net/union-2021
https://doi.org/10.2105/AJPH.2014.302309
https://doi.org/10.2105/AJPH.2014.302309
https://doi.org/10.2105/AJPH.2017.304288
https://doi.org/10.2105/AJPH.2017.304288
https://doi.org/10.1093/qje/qjx043
https://doi.org/10.1146/annurev-publhealth-040617-014615
https://doi.org/10.1146/annurev-publhealth-040617-014615
https://doi.org/10.1177/0020731419886194
https://doi.org/10.1177/0020731419886194
https://doi.org/10.1023/B:EJEP.0000036569.39399.68
https://doi.org/10.1023/B:EJEP.0000036569.39399.68
https://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2018/srvydesc.pdf
https://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2018/srvydesc.pdf
https://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2018/srvydesc.pdf
https://www.cdc.gov/nchs/data/datalinkage/2019ndi-linkage-methods-and-analytic-considerations-508.pdf
https://www.cdc.gov/nchs/data/datalinkage/2019ndi-linkage-methods-and-analytic-considerations-508.pdf
https://www.cdc.gov/nchs/data/datalinkage/2019ndi-linkage-methods-and-analytic-considerations-508.pdf
https://www.cdc.gov/nchs/data/datalinkage/2019ndi-linkage-methods-and-analytic-considerations-508.pdf
https://nhis.ipums.org
https://doi.org/10.2105/AJPH.94.2.269
https://www.pewresearch.org/social-trends/2015/10/22/three-in-ten-u-s-jobs-are-held-by-the-self-employed-and-the-workers-they-hire
https://www.pewresearch.org/social-trends/2015/10/22/three-in-ten-u-s-jobs-are-held-by-the-self-employed-and-the-workers-they-hire
https://www.pewresearch.org/social-trends/2015/10/22/three-in-ten-u-s-jobs-are-held-by-the-self-employed-and-the-workers-they-hire
https://www.census.gov/content/dam/Census/library/working-papers/2018/demo/SEHSD-WP2018-28.pdf
https://www.census.gov/content/dam/Census/library/working-papers/2018/demo/SEHSD-WP2018-28.pdf
https://www.census.gov/content/dam/Census/library/working-papers/2018/demo/SEHSD-WP2018-28.pdf
https://doi.org/10.1002/sim.5984
https://cran.r-project.org/package=ipw
https://cran.r-project.org/package=ipw
https://doi.org/10.1515/jci-2014-0039
https://cran.r-project.org/package=survival
https://cran.r-project.org/package=survival
https://doi.org/10.1136/bmj.326.7382.219
https://doi.org/10.1093/qje/qjz020
https://doi.org/10.7758/rsf.2016.2.4.03
https://doi.org/10.7758/rsf.2016.2.4.03

