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SUMMARY

What is already known on this topic?

The health of US states has been reported in numerous ways. Decisions,
many of which are value judgments, are required in communicating and
disseminating public health messaging to state-level decision makers.

What is added by this report?

We outline the choices made in updating a state health report card evalu-
ating overall health and health disparities in length and quality of life. Al-
though we applied these choices to 1 state, the same rationale could be
applied to other states, communities, and nations.

What are the implications for public health practice?

Understanding, quantifying, and communicating overall health and health
disparities are key to motivating policy and systems change toward improv-
ing the health of all people and places.

Abstract
We describe updates to the University of Wisconsin Population
Health Institute’s methodology for a state health report card, first
described in Preventing Chronic Disease in 2010, and the consid-
erations that were weighed in making those updates. These meth-
ods have been used since 2006 to issue a periodic report entitled
Health of Wisconsin Report Card. The report highlights Wiscon-
sin’s standing among other states and serves as an example for
others seeking to measure and improve their population’s health.
For 2021, we revisited our approach with an increased emphasis

on disparities and health equity, which required many choices
about data, analysis, and reporting methods. In this article, we out-
line the decisions, rationale, and implications of several choices
we made in assessing Wisconsin’s health by answering several
questions, among them: Who is the intended audience and which
measures of length (eg, mortality rate, years of potential life lost)
and quality of life (eg, self-reported health, quality-adjusted life
years) are most relevant to them? Which subgroups should we re-
port disparities about, and which metric is most easily understood?
Should disparities be summarized with overall health or reported
separately? Although these decisions are applicable to 1 state, the
rationale for our choices could be applied to other states, com-
munities, and nations. Consideration of the purpose, audience, and
context for health and equity policy making is important in devel-
oping report cards and other tools that can improve the health of
all people and places.

Background
In 2006, the University of Wisconsin Population Health Institute
developed the methodology for a state health report card that used
data for all 50 states to establish grading curves for 2 health out-
comes, length of life and quality of life. These outcomes were di-
vided into 4 life stage groups: infants and children, young adults,
working-age adults, and older adults. We assigned grades A
through F for overall health and health disparities within each life
stage by sex, race or ethnicity, socioeconomic status, and com-
munity type (1). These methods were used to issue a periodic re-
port to highlight Wisconsin’s standings among other US states.
For example, in the 2016 Report Card (https://go.wisc.edu/
8ew61p), Wisconsin received a grade of B-minus in overall health
and a D for health disparities. For the most recent edition (https://
go.wisc.edu/z96or8), “2021 Wisconsin Population Health and
Equity Report Card,” motivated by research advances and de-
mand among practitioners for health equity tools in an era of so-
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cioeconomic uncertainty (2,3), we recognized the need for better
measures of health disparities.

A health disparity is any quantifiable difference in a measurement
of health across population subgroups, and a health inequity is a
disparity that is systematic, avoidable, unnecessary, unfair, or un-
just (4). By recognizing and addressing the causes of disparities
that affect groups that are excluded or marginalized in terms of
health care access, valuing all individuals and populations equally,
recognizing and rectifying historical injustice, and providing re-
sources according to need (5) we can improve population health in
an equitable manner and achieve the twin goals of population
health: improving the health of the community as a whole and re-
ducing gaps between groups. In this article, we outline the analyt-
ic decisions we made in measuring health disparities to help guide
the thinking of those considering similar reporting and accountab-
ility efforts. These data and analytic decisions could be applied to
any state, community, or nation to facilitate concise and easily in-
terpretable public health messaging.

Considerations for Methods Updates
We encountered several key choice points in updating our state
health report card methods. Some of these choices were easy. For
example, constraints on available data for secondary analysis
meant that we had few choices, and some choices required more
nuance. These choices can be summarized into 3 categories: inten-
ded purpose and audience, updates to overall health and health dis-
parity grades, and combining overall health and health disparities.
We discuss our rationale and the implications of a selection of
choices. All choices were made to elevate the issue of health in-
equities and inform policy and system changes that improve the
health of the population overall and decrease disparities in health
among population subgroups.

Intended purpose and audience

The University of Wisconsin Population Health Institute aims to
translate research and data for policy and practice. The state health
report card was developed as a tool to summarize actionable data
and communicate key messages to policy makers and practition-
ers. Many health-related policies are determined by state-level act-
ors and implemented by local community leaders. As seen during
the COVID-19 pandemic, local public health departments, school
boards, and city councils make decisions that influence health
factors and outcomes. However, these decisions may not affect
everyone equally. When available, we chose to disaggregate meas-
ures of health by community and social groups in Wisconsin to
make our findings as locally applicable as possible.

 

Revisiting the overall health grade methodology

In the 2021 update to the state health report card, we simplified
methods for grades of overall health to improve interpretability
and for easier integration with methods used to capture health dis-
parities. Previous report cards assigned grades by life stage for
mortality in the 2 younger life stage groups (infants and children,
young adults), and for length of life and quality of life, combined,
in the 2 older life stage groups (working-age adults, older adults).
These report cards delivered an overall health grade that was a
combination of grades across the life stages. To simplify, we re-
moved life stages from the approach and calculated a separate
grade for length of life and quality of life. Because of its breadth
and simplicity, we chose all-cause, age-adjusted mortality (deaths
per 100,000 population, 2015–2019) from the National Center for
Health Statistics and CDC WONDER (6) for our measure of
length of life. We chose self-reported health status (the percentage
of the population reporting fair or poor health in 2020) from the
Behavioral Risk Factor Surveillance System (7) as our quality-of-
life measure because of its interpretability and legacy as a com-
monly reported and measured metric of population health (8,9).

Though state grades for length of life and quality of life are the fo-
cus of this article, the Wisconsin report card also includes de-
scriptive statistics for several policy action areas that were selec-
ted by the Community Resilience and Response Task Force, a
partnership among several Wisconsin public health and political
agencies. Based on broad cross-sector engagement in Wisconsin,
the task force identified the following policy priority areas: qual-
ity health care, safe and affordable housing, economic resources
for children and families, broadband infrastructure, and civic en-
gagement. Data for these policy areas are not necessarily compar-
able or relevant across states, and subgroup data can be differen-
tially scarce. Therefore, we chose to use mortality and self-
reported health to make the across-state and across-subgroup com-
parisons necessary for our report card grades. Researchers creat-
ing similar reports are encouraged to include data for policy areas
with local relevance and availability.

As with previous report cards, grades for length of life and quality
of life were assigned according to distribution of z scores calcu-
lated from the state values for mortality and self-reported health
status. We chose to continue using letter grades because they con-
cisely convey complex health data in an interpretable and
attention-grabbing manner. Though letter grades result in some in-
formation loss, they allow us to convey differences in a simple
format familiar to our audience (ie, F is substantially worse than
D) without overloading our audience with the complexities of
methodology. We described the distributions of state grades by
measure (Figure 1). States with values at or above the 93rd per-
centile (or 1.5 SDs larger than the national mean) received an F
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grade. Those between the 69th and 93rd percentile received a D;
between the 31st and 69th percentile, a C; between the 7th and
31st percentiles, a B; and below the 6th percentile, an A. We also
calculated the geographic distributions of state grades across the
US (Figure 2).

Figure 1. Two geographic grade distributions, self-reported health and
mortality, assessed in state health report cards (tools that summarize
actionable data and communicate key messages to policy makers and
practitioners). Grades are A, B, C, D, and F. Grade cut-offs were assigned by
using the national mean and SD of rates of self-reported health (percentage of
the population reporting fair or poor health) and mortality (deaths per
100,000 population). States at the top of each column have higher grades
and lower rates of mortality or fair/poor health than the states below them.
The same cut-offs for SD relative to the national mean were used to assign
grades for both distributions: A, >1.5 SD better; B, >0.5 SD to ≤1.5 SD better;
C, ≤0.5 SD better and <0.5 SD worse; D, ≥0.5 SD to <1.5 SD worse; and F,
≥1.5 SD worse than the national mean.

Figure 2. Two choropleth maps of the US showing each state’s letter grade for
2 distributions, self-reported health and mortality, assessed in state health
report cards (tools that summarize actionable data and communicate key
messages to policy makers and practitioners). Grades are A, B, C, D, and F.
Grade cut-offs were assigned by using the national mean and SD of rates of
self-reported health (percentage of the population reporting fair or poor
health) and mortality (deaths per 100,000 population). The same cut-offs for
SD relative to the national mean were used to assign grades for both
distributions: A, >1.5 SD better; B, >0.5 to ≤1.5 SD better; C, ≤0.5 SD better
and <0.5 SD worse; D, ≥0.5 to <1.5 SD worse; and F, ≥1.5 SD worse than the
national mean.

Revisiting the health disparity grade methodology

We revisited methods to determine state-level health disparity
grades to incorporate advancements in research related to concep-
tualizing, calculating, and communicating health disparities
(10,11). Previous report cards assigned grades to individual popu-
lation subgroups by using the same underlying distribution used to
calculate overall health grades. For example, in the 2007 State of
Wisconsin Report Card, Wisconsin received a grade of F for in-
fant mortality among the African American/Black population sub-
group because the rate of 17.6 deaths per 1,000 births was well
above the national mean (12). This method has the advantage of
providing specific quantification of a health disparity for a popula-
tion subgroup, but also has significant drawbacks. For example,
communicating health disparities by assigning grades to popula-
tion subgroups could be misinterpreted as a reflection of individu-
al characteristics of each subgroup rather than resulting from the
inequitable social and economic conditions that influence health
potential. Therefore, we used a health disparity metric that cap-
tured the size of the gap between population subgroups within the
domains of race and ethnicity, educational attainment, and com-
munity type, and grades were assigned to states on the basis of the
distribution of the size of those gaps.

Disparities between whom?

We first had to identify domains for measuring disparities. This
choice is, of course, value laden but was also partially limited by
data availability. We chose to measure disparities across racial and
ethnic identity, educational attainment, and community type be-
cause members of these groups are people who may have experi-
enced “othering” (the perception or treatment of individuals or
groups as inherently different) (13) that has been harmful to health
in both the past and present. We recognize that these are not the
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only domains in which disparities occur. Unfortunately, finer-
grain data to describe the multiple characteristics of identities
within population groups are not consistently available across data
sources; for example, county-level mortality disaggregated by dis-
ability status, sexual orientation, and other intersectional identities
(meaning how one can identify as being part of more than 1 mar-
ginalized group) (14). For our report card, we sought a matching
data set for each domain across both measures of mortality and
self-reported health for the population subgroups in the 3 domains
for which data were available for the 2 measures of health: self-
reported health and mortality (Table 1).

Choice of disparity metric

Health disparities can be measured in many different ways (17),
each with conceptual and methodologic characteristics that reflect
a set of norms and values (18). Measures can differ, for example,
regarding the reference value (ie, the value against which sub-
groups are compared), whether the disparities are weighted by the
population size of the subgroups, and whether the disparity is ex-
pressed relative to the overall mean (ie, relative vs absolute differ-
ences). Of the numerous possibilities for measures, we refined our
scope on the basis of intended audience, purpose, and data and
analytic capabilities. We then considered the potential implica-
tions for action of each option. We settled on between-group vari-
ance (BGV) (19) to measure the size of the disparities between
subgroups in the 3 domains. BGV fitted our intended purposes be-
cause it is a population-weighted measure and reflects absolute
disparities from the average health status of the population. BGV
is a useful measure of spread when comparing nominal groups,
such as racial or ethnic subgroups and community types (17). It
was calculated according to the following equation:

BGV = ∑pj (yj - µ) 2

where pj is group j’s population size, yj is group j’s average health
status, and µ is the average health status of the population.

Reference value. We could have applied the BGV method to the
data several different ways, depending on the nature of the inten-
ded comparison. By comparing subgroups state by state within do-
mains and using the state mean for µ, we were able to ask, for ex-
ample, “How healthy are rural counties in Wisconsin relative to
the average Wisconsin county?” We found alternatives, such as
using the national mean for µ, which would ask, “How healthy are
rural counties in Wisconsin relative to the average US county?” or
a national subgroup mean for µ, which would ask, “How healthy
are rural counties in Wisconsin relative to the average rural county
in the US?” These alternatives have merit but were less relevant
for state and local policy makers to act on. For example, using the
national mean for µ would compare the health of subgroups in

Wisconsin to a national average that includes states with no in-
door smoking bans, where abortion is more accessible (20), and
that encompass high-density metropolitan areas. When national-
level comparisons are made, important state-level policy and con-
textual factors cannot be accounted for.

Population-weighting. BGV weights the size of the difference
between each subgroup and the reference value by the population
proportion of the subgroup. Without added population weights,
differences in health across all subgroups would be considered
equally, regardless of population size. A state with a very small
subgroup that experiences disparate health would be given the
same disparity rating as a state with a very large subgroup that ex-
periences the same level of disparate health. Since our intended
audience is policy makers, we considered population weighting to
be a desirable characteristic because it is conducive to understand-
ing the types of per capita investments that would be necessary to
reduce or eliminate the disparities. This choice does, however,
place emphasis on the health status of the dominant population
group for the state, for example, the White population in Wiscon-
sin potentially outweighing large disparities in small population
subgroups, such as American Indian or Alaska Native populations.

Absolute versus relative disparities. Absolute disparity is the
simple difference between a group rate and the reference point and
is reported in the units of the underlying data. Relative disparity is
the same difference but expressed as a percentage of the reference
point and is unitless (21). BGV is considered a measure of abso-
lute disparity because the sum of the squared differences is not
made relative to the reference value (ie, the state mean). Although
absolute and relative measures convey different but important in-
formation about differences in health in a community, population
health interventions often rely on an understanding of the absolute
burden of disease (22). Thus, when faced with choosing a single
measure of disparity, we prioritized absolute disparity. In addition,
our ultimate objective of adjusting each state’s overall grades for
mortality and self-reported health based on the size of health dis-
parities also favored the use of an absolute disparity measure. Us-
ing a relative measure of disparity would have taken the state
mean value into consideration twice, once during the calculation
of the relative disparity measure and again during the adjustment.

Combining overall health and health disparities

Because we wanted to present a simple and easy-to-interpret
measure of health disparity in the context of our overall health out-
come grades, we calculated mortality and self-reported health, ad-
justed for subgroup disparities as measured by BGV. Our method
of disparity-adjusted grades allowed us to maintain a familiar
format for our audience with overall state grades while presenting
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a new grading scheme under which no states could have received
improved grades — that is, all grades worsened because of dispar-
ities and disparities are problematic in all states.

We calculated a total of 6 disparities grades for each state, 1 for
each of the 3 domains (educational attainment, race or ethnicity,
and community type) for both mortality and self-reported health.
After calculating the BGV for each domain and health outcome,
we then rescaled BGV to be between 0 and 1, so that states with
high levels of disparity had values close to 1 and states with low
levels of disparity had values near 0. For each state, we multiplied
the state mean mortality rate and the state mean prevalence of fair
or poor health by 1+rescaled BGV. We then used these “adjusted”
mortality and self-reported health rates to recalculate state z scores
by using the mean and standard deviation of all 50 states. For each
domain, we then standardized and assigned grades by using the
same z score cut-offs used in calculating overall grades.

By calculating a separate disparity grade for each domain, we
aimed to make our grades more interpretable to a general audi-
ence and more actionable for a policy maker audience. For in-
stance, the state of Wisconsin received a C grade for self-reported
health. After adjustment for disparities by community type, the
grade remained a C. However, after adjustment for disparities by
race and ethnicity and educational attainment, Wisconsin received
grades of D and F, respectively, for self-reported health. This in-
dicates that Wisconsin should focus not only on improving its
population’s overall self-reported health but also on reductions in
disparities between racial and ethnic groups and groups with dif-
ferent levels of educational attainment (Table 2).

Commentary

To assess the twin goals of population health — improving the
health of the population overall and reducing disparities between
subgroups — many value-laden choices are required. Establishing
an intended audience and purpose, deciding which subgroups to
center measurements on, and determining how best to display and
communicate findings are just a few. These choices must be con-
sidered carefully when reporting the health of people and places.
Each of these choice points has meaningful tradeoffs with implica-
tions for the actions they could inspire. The methods outlined here
are restricted by available data for secondary analysis. We are
bound by data collection and categorization of race and ethnicity
according to the US Census Bureau definitions, in adherence to
the 1997 Office of Management and Budget standards (15). Addi-
tionally, many identities, circumstances, and structures could or
should be the focus of policy makers. However, because national
data sets do not capture increasingly diverse population subgroups
and phenomena, report cards like ours cannot measure their relat-
ive health and use data-to-action tools to advocate for them. Of

particular importance, and missing from the analyses we outline in
this article, are intersectional identities, that is, people identifying
with more than 1 group. We chose to measure disparities across
racial and ethnic identities, educational attainment, and com-
munity type because these groups represent people who may have
experienced othering that has been harmful to health in both the
past and present. However, additional context is needed to pre-
cisely name variation in health and opportunity within subgroups
and how these group-level differences may affect individuals. Cur-
rent lack of granular data on groups that have experienced other-
ing is an inequity in and of itself. Without data, we cannot under-
stand or advocate for the health of all individuals. This is an avoid-
able structural problem.

When formulating our approach, we relied heavily on the preced-
ent set by previous report cards. We believed it important to cre-
ate a data-to-action tool that felt familiar to previous report cards
while adding novel disparity metrics. However, because the meth-
odology used to create estimates for self-reported health have
changed in recent years, comparisons over time should be made
with caution. Therefore, we chose to present data from a single
point in time. The underlying data and grading methods for the
2021 report card are not comparable to previous versions of the re-
port card and not useful for tracking progress or effects of policy
changes.

Our methods were inspired by the Social Determinants of Health
framework (23), placing emphasis on how place (or state, in the
case of our analyses) may result in differences in length and qual-
ity of life across social groups. We also draw from the Fundament-
al Cause Theory of Health (24), which advocates for the replace-
ment of individual-level interventions with broad, society-level in-
terventions for improving the health of society as a whole and re-
moving social conditions as a fundamental cause of disease. In
line with our goals with the report card, these theories emphasize
both the urgency and nuance required to work toward the elimina-
tion of health disparities.

Although we applied the decisions outlined in this article to 1
state, the rationale for our decisions could be applied to other
states, communities, and nations. Understanding, quantifying, and
communicating overall health and health disparities is an import-
ant step in motivating policy change toward improving the health
of all people and places.
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Tables

Table 1. Domains, Measures, and Data Sources for Measuring Health Disparities, Grading and Reporting Health and Health Disparities, 2021 Wisconsin State
Health Report Card

Characteristic Self-reported healtha Mortalityb

Race or ethnicityc • Non-Hispanic Black
• Non-Hispanic White
• Non-Hispanic American Indian or Alaska Native
• Non-Hispanic Asian
• Non-Hispanic Native Hawaiian and Other Pacific Islanders
• Non-Hispanic Multiracial
• Hispanic

• Non-Hispanic Black
• Non-Hispanic White
• Non-Hispanic American Indian or Alaska Native
• Non-Hispanic Asian
• Hispanic

Educational attainmentd • Less than high school education
• High school diploma or equivalent
• Some post high school education
• Four-year college degree or higher

• Less than high school education
• High school diploma or equivalent
• Some post high school education
• Four-year college degree or higher (3)

Community typee • Large urban metro
• Large suburban metro
• Smaller metro
• Rural

• Large urban metro
• Large suburban metro
• Smaller metro
• Rural

a Behavioral Risk Factor Surveillance System, 2020 (7).
b National Center for Health Statistics and CDC WONDER (2015–2019) (6).
c We are bound by data collection and categorization of race and ethnicity according to the US Census Bureau definitions, in adherence with 1997 Office of Man-
agement and Budget standards (15). This categorization masks variation within racial and ethnic groups and can hide the historic context that underlies health dif-
ferences.
d Educational attainment subgroup data were obtained from the National Center for Health Statistics as compiled from data provided by the 57 vital statistics juris-
dictions through the Vital Statistics Cooperative Program. The University of Wisconsin Population Health Institute has a data-use agreement in place to use NCHS
vital statistics. It should be noted that NCHS vital statistics contain underlying data for the publicly available CDC WONDER mortality estimates, which we used for
race and ethnicity and community type.
e Community type is an adaptation of the 2013 National Center for Health Statistics Urban–Rural Classification Scheme for Counties (16). Large urban metro and
large suburban metro are central and fringe counties from metropolitan statistical areas (MSAs) of 1 million or more population, respectively. Smaller metro are
counties from MSAs of 50,000 to 1 million population and Rural are nonmetropolitan counties.
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Table 2. The 2021 Wisconsin State Health Report Card Overall and Disparity-Adjusted Health Grades

 Category

Health gradea

Mortality Self-reported health

Wisconsin’s health grades C C

Adjusted for community type disparities D C

Adjusted for racial or ethnic disparities D D

Adjusted for educational disparities F F
a Letter grades are intended to be interpreted like traditional school report card grades where a C indicates fair or average performance, a D indicates poor per-
formance, and an F indicates failure.
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