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Abstract

In studies describing socioeconomic inequities in health outcomes, the choice of estimand and the planned analytic approach are
central to the interpretability and policy relevance of findings. In this commentary, we aimed to highlight this by revisiting some of the
choices made in the article by Eisenberg-Guyot and Renson (Am J Epidemiol. 2025;194(8):2440-2444) and presenting a discussion on how
these choices impact the meaning of the inequity estimates obtained, in particular what they tell us about the world. These choices
concern (1) the estimand in the presence of competing events (ie, the measure of inequity to be estimated), (2) the timescale with time-
to-event outcomes, and (3) covariate adjustment. When describing inequities in health outcomes in the presence of competing events,
it is indispensable to start with a clear research question and choosing the most relevant estimand to address it. This should then be
followed by a study design and data analytic approaches that appropriately target that estimand. Following these steps will help avoid
findings with obscure or misleading interpretation.

This article is part of a Special Collection on Methods in Social Epidemiology.

Key words: descriptive epidemiology; health disparities; health inequities; mortality; competing risks; social epidemiology.

Editor’s note: The opinions expressed in this article are those of the
authors and do not necessarily ref lect the views of the American Journal
of Epidemiology.

Introduction
In a recent article in the American Journal of Epidemiology,1

Eisenberg-Guyot and Renson sought to illustrate the application
of g-computation for describing inequities by social class (defined
based on employment status) in cause-specific mortality, where
death from other causes are competing events. The study used
data from the National Health Interview Survey (NHIS), a repeated
cross-sectional survey of a nationally representative sample
of the noninstitutionalized U.S. population that was linked to
the National Death Index. For each cause of death and social
class, the authors estimated the age- and gender-adjusted cause-
specific cumulative incidence function among individuals aged
18 to 64 years at the time of survey data collection (baseline).
Follow-up time, starting at baseline and ending at year of death
or 2020, whichever occurred first, was used as the underlying
timescale.

Describing socioeconomic inequities in mortality and other
health outcomes across population subgroups is key to inform-
ing public health and policy decision-making. In this context,
clarity in the question asked and the associated estimand (ie,
the measure of inequity to be estimated), and a study design
and data analytic approach that are appropriately targeted to

that estimand, are essential ingredients to ensuring that study
findings have clear and policy-relevant interpretations so they
can be used effectively for promoting equity. In this commentary,
we revisit three interrelated estimand and analytic choices made
in the article by Eisenberg-Guyot and Renson concerning (1) the
estimand in the presence of competing events, (2) the timescale
with time-to-event outcomes, and (3) covariate adjustment. Our
commentary is not intended as a criticism of all these choices.
Rather, our aim is to present an expanded discussion regarding the
implications of these decisions for the interpretation and policy
relevance of findings in this as well as other studies describing
socioeconomic inequities in health outcomes.

Estimand in the presence of competing
events
In a seminal paper, Young et al. used a formal counterfactual
framework to clarify the interpretation, identifiability, and esti-
mation of common causal estimands in the survival analysis
literature in the presence of competing events.2 The authors
highlighted that there does not seem to be an ideal or one-size-
fits-all estimand choice in the presence of competing risks in
the causal inference setting, and emphasized the importance of
the research question and context in guiding the choice between
different estimands. Much of that discussion is also relevant
for descriptive questions. In this section, we briefly review the
descriptive analogs of the causal estimands described by Young
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et al. in the context of describing socioeconomic inequities in
cause-specific mortality, where death from other causes is a
competing event. We focus on interpretation, policy relevance,
and comparability across different settings of these estimands.
We begin by introducing some notation.

Notation
Let X denote the socioeconomic grouping variable, measured at
time 0 (ie, start of follow-up) and assumed binary for simplicity,
where X = 1 if individual is in the disadvantaged group and X = 0
otherwise. Let Y denote the outcome (cause-specific death), where
Y = 1 if the cause-specific death occurs during follow-up and Y =
0 if not; and D the competing event (death from other causes),
which upon occurring during follow up (D = 1) prevents Y (Y = 0).
Let YD=0 denote the potential outcome under elimination of death
from other causes. For simplicity, we assume no loss to follow-up.

Estimand (i): Direct disparity
Direct disparity is the analog of the so-called direct effect causal
estimand,2 and is defined as:

P
(
YD=0 = 1|X = 1

) − P
(
YD=0 = 1|X = 0

)

This estimand treats the competing event as a censoring event
and can be interpreted as the difference in the risk of cause-
specific death in those disadvantaged versus not disadvantaged,
under a hypothetical intervention that eliminates death from
other causes.

Eisenberg-Guyot and Renson refer to direct disparity as the
“conditional risk.” As pointed out by them, the policy relevance
of this estimand is questionable because such a scenario of
“elimination of death by other causes” is implausible. Formally,
the counterfactual outcome YD=0 is ill-defined as there is no single
well-defined intervention by which death from other causes could
be eliminated. On the other hand, considering the scenario under
elimination of competing events renders the estimand compara-
ble across populations with different risks of competing events,
which could be a desirable feature in public health monitoring
settings.

Estimand (ii): Total disparity
Total disparity is the analog of the so-called total effect causal
estimand,2 and is defined as:

P (Y = 1|X = 1) − P (Y = 1|X = 0)

This estimand can be interpreted as the difference in risk
of cause-specific death in those disadvantaged versus not
disadvantaged, in the presence of competing events, without
their hypothetical elimination. Of note, P (Y = 1|X = x) is equal
to the cause-specific cumulative incidence function for those
with X = x.

This estimand is what Eisenberg-Guyot and Renson called
the “unconditional risk” and chose as estimand in their study.
Contrary to the direct disparity, the total disparity does not invoke
an implausible intervention and may, therefore, be of greater
relevance for policy. Indeed, the estimand “sticks to this world,”3

describing it as is rather than under a hypothetical intervention,
which is generally the goal in descriptive research. However, its
interpretation is complicated by the fact that it depends on the
risk of death from other causes, both overall in the population
and by socioeconomic disadvantage. Importantly, socioeconomic
inequities in the risk of the event of interest and competing events

may differ and even exhibit opposite directions.2 The authors
allude to this issue in their speculation that the reason for observ-
ing a lower risk of Alzheimer’s disease mortality among those
not in the labor force (the disadvantaged group) compared with
incorporated business owners might be that the former group was
more likely to die from other causes at an earlier age, as shown by
their estimates. This feature of total disparity makes it difficult
to compare estimates across populations (eg, defined by time-
period or geographical region) with differing distributions of the
competing event, which may hinder its usefulness in some cases.

Estimand (iii): Disparity in survivors
Disparity in survivors is the analog of the so-called survivor average
causal effect,2 and is defined as:

P (Y = 1|X = 1, D = 0) − P (Y = 1|X = 0, D = 0)

The estimand can be interpreted as the difference in risk of
cause-specific death in those disadvantaged versus not disadvan-
taged, but only among those who survive death from other causes
during follow-up.

Like the total disparity, the disparity in survivors does not
invoke an implausible intervention. However, the policy relevance
of this estimand is questionable. Firstly, the subpopulation it
describes is not identifiable at time 0. Secondly, the estimand may
paint a distorted picture of inequities when there are also socioe-
conomic inequities in death from other causes, and there exist
common risk factors between cause-specific death and death
from other causes. For example, smoking is a common risk factor
for both death from other causes and cancer-related deaths.
Individuals in the disadvantaged group are more likely to die
from other causes, and those who survive tend to have some
protective factors, such as not being smokers. As a result, com-
paring risk of cancer-related deaths between the disadvantaged
and advantaged groups among those who survive other causes of
death inherently compares a disadvantaged population with more
protective factors (eg, nonsmokers) to an advantaged population
where this so-called “depletion of susceptibles” has occurred to
a lesser extent. If there are socioeconomic inequities in the risk
factor, as is likely for smoking, then the difference will be even
more pronounced. Either way, the resulting picture of disparities
captured by this estimand may be misleading.4 Finally, even in the
unlikely absence of inequities in death from other causes, the dis-
parity estimate in the subpopulation of those who survive death
from other causes is unlikely to be generalizable to or comparable
across other population groups with differing distributions of the
common risk factors for death from other causes and cause-
specific death.5,6

In summary, of the three descriptive estimands described
above, we agree with Eisenberg-Guyot and Renson that the total
disparity was the likely preferred estimand in their setting. But,
given the issues described, we wish to caution the readers against
reporting and interpreting this estimand in silo in similar settings,
without concurrent consideration of inequities in risk of death
from other causes.7

Choice of the timescale with time-to-event
outcomes
Using follow-up time as the timescale, Eisenberg-Guyot and Ren-
son estimated cause-specific cumulative incidence function by
social class over 34 years from baseline (the time of survey data
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collection) among individuals aged 18-64 years old.1 Pooling age
groups in this way may sometimes be motivated by statistical effi-
ciency concerns, although in this case the sample sizes were quite
large. On the other hand, this choice raises a challenge for the
meaning of results because the risk of death over 34 years would
inherently be different for an 18-year-old compared with a 64-
year-old individual. Therefore, even with age adjustment (which,
as described below, raises its own issues), pooling the age groups in
this way makes it hard to interpret and translate the findings. An
alternative would be to use attained age as the timescale, which
would arguably lead to more readily interpretable estimates (eg,
cumulative risk of heart disease death over lifetime since age
18 years).8 Stratifying the analyses by age group at baseline would
have been another way of making the results more interpretable.
Additionally, if inequities by social class were expected to have
changed over time, further stratifying the analyses by time period
would have also helped make estimates more meaningful.

In general, we encourage researchers to think explicitly about
the interpretation of the descriptive estimands chosen, and what
they tell us about the world, to ensure that findings can be
used in a meaningful way to inform public health and policy
decision-making.

Covariate adjustment
The rationale of the paper by Eisenberg-Guyot and Renson is to
present a methodological approach (g-computation) that is use-
ful when adjustment is necessary, especially high-dimensional
adjustment, as the authors mention. Yet, we note that in the con-
text of describing socioeconomic inequities in health outcomes,
high-dimensional adjustment may rarely be defensible.6,9-11

In this setting, adjustment for certain covariates might be
warranted to address selection bias, for example due to sam-
pling design or missing data, and thus enable unbiased esti-
mation of the chosen inequity estimand.6,12 Adjustment might
also be justified to enable comparisons between socioeconomic
groups that differ in the distribution of certain covariates but
where those distributional differences are considered “fair” and
therefore not contributors to inequities (the so-called “outcome-
allowable” covariates).4,13,14 In this case, the estimand may be
defined as pertaining to a target population where those distri-
butional differences are absent (for example, where the covariate
distribution in each group is the same as in the total population,
ie, the pooled population across all socioeconomic groups).15 Care-
fully considering such covariates, and explicitly stating the value
judgments underpinning this choice, are essential for clearly
defining the inequity estimand.13

Eisenberg-Guyot and Renson present all estimates adjusted
for age and gender without clearly outlining the justification.
Implicitly, this adjustment defines an estimand pertaining to a
target population where the age and gender distributions within
each socioeconomic group align with those of the total popula-
tion. Whether this estimand definition is appropriate is based on
value judgments, and ultimately context-dependent.4,11,13,14 For
example, suppose those in the disadvantaged group are, on aver-
age, younger than those in the advantaged groups. This younger
age distribution may partly be responsible for their higher risk
of certain causes of death that are more common in younger
people, such as motor vehicle accidents. In this case, adjusting for
age estimates disparities in a scenario where all socioeconomic
groups share the same age distribution as the total population,
which could mask inequities in deaths from motor vehicle acci-
dents.

Age and gender are of course key factors to consider when
studying mortality and other health outcomes, but considering
them explicitly when defining the estimand (eg, treating them
as stratification variables, or considering their distribution in the
target population) before determining the need for adjustment
may help produce more meaningful results in settings like this
one. Similar considerations would apply to other covariates.

Conclusion
In recent years, the field of epidemiology has benefited from a
growing body of literature advocating for and providing guid-
ance for more rigorous descriptive epidemiology (see for exam-
ple4,6,10,11,16-18). In this commentary, we draw upon this literature,
as well as the causal inference literature, to provide an expanded
discussion on how estimand and analytic choices like those made
in the study by Eisenberg-Guyot and Renson could influence
the interpretation of findings in studies describing inequities in
health outcomes subject to competing events. An overall principle
for these studies is ensuring that the research question and the
associated estimand are clear and aligning the data analytic
approaches with the estimand, so that the findings provide a
meaningful description of the world.
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