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Introduction

® Since the nineteenth-century, there have been community,
academic, philanthropic, and government efforts to better
understand the black-white gap in health status

® The progress and direction of health disparities research that
has been guided and encouraged by community, academic,
government and philanthropic leaders has produced several
reports and established major offices that have helped to
structure how we understand this field

® [or well over two decades the public health community has
undertaken a broad range of initiatives to identify and
eliminate health-related disparities.
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Definitions of Disparity

Healthy People Dictionary Whitehead, 1992

2020 e Difference e Differences in health

* A particular type of e lack of similarity or that are not only
health difference that equality; unnecessary and
is closely linked with inequality: unavoidable but, in
social, economic, e additionare
and/or environmental considered unfair and
disadvantage unjust
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Health disparities adversely affect groups

 who have systematically experienced greater obstacles to
health based on their

Racial or ethnic group

Religion

Socioeconomic status

Gender

Age

Mental health

Cognitive, sensory, or physical disability
Sexual orientation or gender identity
Geographic location

Other characteristics historically linked to discrimination or exclusion
Intersection of multiple characteristics
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National Focus on Disparities

Healthy People
2000

3 overarching
goals for the year
2000

Increase the span
of healthy life
Reduce health
disparities
Provide access to
preventive health
services

Healthy People
2010

e 2 overarching goals for
year 2010

e Increase the span of
healthy life

e Eliminate health
disparities across
the categories of
gender, race or
ethnicity,
education or
income,
disability,
geographic
location, and
sexual
orientation

Washington University in St.Louis + School of Medicine

Healthy People
2020

4 overarching goals for year

2020

* Attain high-quality,
longer lives free of
preventable disease,
disability, injury, and
premature death

« Achieve health equity,
eliminate disparities,
and improve the
health of all groups

» Create social and physical
environments that
promote good health for
all

e Promote quality of life,
healthy development, and
healthy behaviors across
all life stages
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Government Agencies Define Disparities

“Differences by gender, race or ethnicity, education or

chc office  INCOMe, disability, geographic location or sexual orientation

of Minority
Health

“differences in the incidence, prevalence, mortality and

burden of disease and other adverse health conditions that
exist among specific population groups in the United States”

“Disparities or inequities occur when members of certain
population groups do not enjoy the same health status as
other groups”

National Center to
Reduce Cancer
Health Disparities
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Measuring Progress Toward the Goal of
Eliminating Disparities

e Despite increased attention to social disparities in health, no
clear framework exists to define and measure health
disparities

e Choosing a particular measure of health disparity reflects,

implicitly or explicitly, different perspectives about what
guantities or characteristics of health disparity are thought to
be the most important to capture
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Choosing a Reference

 Guideline 1: When disparities are measured, the reference
point should be explicitly identified and the rationale for
choosing a particular reference point should be provided.

 Guideline 2: If comparisons are made between two
groups, the more favorable group rate should be used as the
reference point

e This would be the lowest rate assuming that rates are
expressed in terms of adverse event

Source: http://www.cdc.gov/nchs/data/series/sr_02/sr02_141.pdf
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Absolute Versus Relative Disparity

Guideline 3: Disparities should be measured in both absolute and
relative terms in order to understand the magnitude especially when
making comparisons over time, across geographic areas, populations,
or indicators.
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Absolute and relative measures of disparity can provide contradictory
evidence concerning changes in disparity over time.
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Adverse or Favorable Events

 Most health-related indicators can be expressed either in terms of
favorable events or adverse events.

A favorable event or characteristic iIs considered desirable and is
promoted through public health action.

e An adverse event or characteristic is considered undesirable, and
reduction or elimination is promoted through public health action.

* The utilization of mammography, for example, can be expressed as
a favorable event (the percentage of women who had a
mammogram within the past 2 years) or as an adverse event (the
percentage of women who did not have a mammogram within the
past 2 years).

Source: http://www.cdc.gov/nchs/data/series/sr_02/sr02_141.pdf
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Measure Disparities in Terms of
Adverse Events

 The size of an absolute disparity between a group and a reference
point is the same whether the indicator is expressed in terms of
favorable or adverse events (although the sign differs).

 The magnitude of a relative disparity depends on whether the
Indicator is expressed in terms of favorable or adverse events.

 Guideline 4: When relative measures of disparity are employed to
compare disparities across different indicators of health, all
indicators should be expressed in terms of adverse events.

Source: http://www.cdc.gov/nchs/data/series/sr_02/sr02_141.pdf
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Guidelines 5-8

 Guideline 5: Pair-wise comparisons are called for when the objective is
to measure disparity for each racial/ethnic group.

o Guideline 6: Summary measures can be used to quantify the degree of
disparity across all racial/ethnic groups.

o Guideline 7: Conclusions based on summary measures should always
be interpreted in conjunction with the group-specific rates on which they
are based.

 Guideline 8: The choice of whether to weight the component groups
when summarizing disparity across a domain should take into
consideration the reason for computing the summary measures. In
addition, implications with respect to other types of decisions, such as
the choice of a reference point, need to be considered.

Source: http://www.cdc.gov/nchs/data/series/sr_02/sr02_141.pdf
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Guidelines 9-11

 Guideline 9: The size of the groups and the number of persons
affected in each group should be taken into account when
assessing the impact of disparities.

« Guideline 10 (not applicable to race): When the primary
Interest is in how health varies with the amount of the
characteristic defining the domain rather than with the groups
themselves, summary measures of disparity that take into
account the order of groups should be considered

 Guideline 11: Whenever possible, a confidence interval should
accompany each measure of disparity.

Source: http://www.cdc.gov/nchs/data/series/sr_02/sr02_141.pdf
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Measures of Absolute Disparity

Between-
Group

Rate
Difference

(RD) Varilance

(BGV)
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Rate Difference (RD)
‘RD=rl-r2

*RD Is often used to compare the health of less-
advantaged social groups to more-advantaged
 rl and r2 are indicators of health status in two social
groups
* r2 serves as the reference population

r2 the healthiest group

* rl corresponds to the least healthy group
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Between-Group Variance Measurement

- Pi - group J’s population size
* Vj - group J's average health status

 u - the average health status of the population
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Between-Group Variance interpretation

« BGV Is interpreted as the variance that would exist
In the population if each individual had the mean
health of their social group (i.e., no within-social
group variation)

*BGV weights by population group size and is
sensitive to the magnitude of larger deviations from

the population average
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Measures of Relative Disparity

Index of
Disparity
(IDisp)

: Mean Log
Thel(ITI)ndex Deviation

(MLD)
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Rate Ratio (RR)

*RR=rl1/r2

 rl and r2 are indicators of health status in two social groups
* r2 serves as the reference population

r2 the healthiest group

e rl corresponds to the least healthy group

* RR measures the relative difference in the rates of the best

and worst group at each time point
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Index of Disparity (1disp)

e o~ 10V
ref | / J\/1 ref X 100

or, indicates the measure of health status in the jt" group

* I, IS the health status indicator in the reference population
 J is the number of groups compared

 IDisp summarizes the difference between several group rates
and a reference rate, and expresses the summed differences as

a proportion of the reference rate
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Thell Index (T) & Mean Log Deviation
- T:ELI p;r. 1nr. (MLD)

)
MLD =) LI p;|- 1nr,

* pj - proportion of the population in group |

*rj - the ratio of the prevalence/rate of health in group j relative to the
total rate

T and MLD are measures of general disproportionality

«Summaries of the difference between the natural logarithm of shares of

health and shares of population, population-weighted, more sensitive to

health differences, may be used for both ordered and unordered groups
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Characteristics of health disparity

measures
Disparity Absolute Reference AI_I RisilEe! SOl Inequ‘ffultyaraphical
. social SES group aversion
measure or relative group : . analogue
groups gradient weighting parameter
Rate ratio Relative Best NoO Yes NoO NoO Yes
Index of -
e Relative Best Yes No No No No
Theil index Relative Average Yes No Yes Yes No
Mean log -
deviation elative Average Yes NoO Yes Yes NoO
Rate Apsolute Best No Yes No No Yes
difference
Between-
group Absolute Average Yes No Yes Yes No
variance
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Ordinal Measures of disparity

Used when the social groups have natural ordering
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Absolute Ordinal Disparities Measures

Absolute Concentration Index (ACI) is a measure of the covariance
between social rank and health, derived by plotting the cumulative share
of the population, ranked by social status, against the cumulative amount
of ill health (i.e., the cumulative contribution of each subgroup to the
mean level of health in the population

Slope Index of Inequality (SII)

J - social group, y - average health status, R; - average relative ranking of
social group j in the cumulative distribution of the population

bO - estimated health status of a hypothetical person at the bottom of the
social group hierarchy

b1 - difference in average health status between the hypothetical person at

the bottom of the social group distribution and the hypothetical person at
the top

Department of Surgery
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Relative Ordinal Disparities Measures

* Relative Concentration Index (RCI) measures the extent to
which health or illness is concentrated among particular social

groups

RCI =2 var(x) (%)

* Relative Index of Inequality (RIl) measures the proportionate
(in regard to the average population level) rather than absolute
Increase or decrease in health between the highest and lowest

socloeconomic group

_ 5
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Characteristics of Ordinal Health
Disparity Measures

Disparity Absolute Reference AI_I Rellcclcelel Inequgllty Graphical
i social SES group  aversion
measure or relative group : : ) analogue
groups gradientweighting parameter
Slope Index of
Inequality Absolute Average Yes Yes Yes NoO Yes
Absolute
concentration Absolute Average Yes Yes Yes Yes Yes
index
Relative Index .
of Inequality Relative Average Yes Yes Yes No Yes
Relative
concentration Relative Average Yes Yes Yes Yes Yes
index
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Choice of Disparity Measure

- e Yes! Substantively different
Does the choice Interpretations concerning the level

of a measure of and trend in disparity can result from
i 1 using different measures of health
d |spar|ty disparity on the same data
matter?

e Most of the disagreement between
Why does the measures of disparity depend on

choice of two issues
- ;  Scale on which disparity is evaluated:
d ISpari ty relative/absolute

measure « Do they weight social groups by

matter? population size: weighted/un-
weighted
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Choosing a Suite of Disparity Indicators

1. Visually inspect tables and graphs of the underlying “raw”
data

2. Comparisons of specific groups then pairwise absolute and
relative comparisons

3. Use summary measures of health disparity when objective is
to provide a summary across all groups

4. Comparisons across multiple groups that have no natural
ordering (e.g., race/ethnicity) or the social group has a
natural ordering (e.g., education and income)
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Creating an Analysis Plan

Predictor

Covariates

 There should be a conceptual framework for which hypotheses are
based

« Statistical models should be developed to test theses hypotheses

e Other variables may be of interest because they affect the
relationship between the predictor and outcome

« The role of the race variable in the model depends on the hypothesis
being tested

* main predictor, confounder, mediator, or effect modifier

’ P : 5o Department of Surgery
% Washington University in St.Louis + School of Medicine Division of Public Health Sciences



Race as a Primary Predictor

Race

Hypothesis: There are racial
differences in the outcome

Include race as predictor in the
model

Control for confounding factors

& Washington University in St.Louis » School of Medicine

Pregnancy Rates

Unintended Pregnancy Rates among
Sexually active teenagers (15-19) in U.S.

300.0

250.0

200.0

150.0

100.0

50.0

0.0
2008 2009 2010
Year
mmmmm \Vhite = Black -:----- Linear (White ) <-ee---- Linear (Black)

Department of Surgery
Division of Public Health Sciences



Race as a Confounder

Predictor Racial Difference

Outcome

Predictor

» Race is associated with both the predictor and the outcome but is not in
the primary hypothesis

 While it is extraneous it should not be omitted due to model bias that
distorts the magnitude of the relationship between the predictor and the
outcome

* Not an intermediate step in the causal path

* Not a surrogate for the exposure

* Inaregression, race should be included as a covariate
Assumes race has an additive effect
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Race as a Mediator

Predictor

* Rather than hypothesizing a direct causal relationship between the independent
variable and the dependent variable, a mediational model hypothesizes that the
iIndependent variable influences the mediator variable (race), which in turn
influences the dependent variable.

« Association between dependent variable and independent variable
* Independent variable is a significant predictor of race
* Race is a predictor of the outcome

* Race is significant predictor of the dependent variable controlling for the
independent variable

* Previously significant path between the independent and dependent variable is
now greatly reduced (partial mediation) or not non-significant (full mediation).
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Race as an Effect Modifier

Effect modification/interaction hypothesis: There iIs a difference
In the association between the predictor and outcome

depending on race.

Interaction Term Stratified Analysis
e Same predictors « Different/same predictors
« Different intercepts « Different intercepts
 Different slopes  Different slopes
Group 1 Group 2
g QL L
§ g g \
E = =
@) O
Main Predictor Main Predictor Main Predictor

Department of Surgery
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DESCRIPTIVE ANALYSIS OF
2014 RACE-BASED HEALTH
DISPARITIES MEASUREMENT
LITERATURE
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Approach

Using the Pubmed, JSTOR, and Ovid databases, we examined racial health
disparities literature from 2014

A database of studies that measured a racial disparity was compiled

We analyze data by:

Department of Surgery
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Database Searches

Search Results Sample Development

PubMed NI
articles

e 13
articles

e 1 article
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Articles by Journal Category

81 116
Journals Articles
Clinical PUlsle
Health
n=92 B
2004 Nn=24
21%

&= Washington University in St.Louis » School of Medicine

e 112 (97%) of the
articles
published In
journals with a
measured
Impact factor.

 The average
journal impact
factor was 4.80
(SD =7.34).
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Racial/Ethnic Groups Compared

100

o
= 90
| -
5 80
g 70
ge)
S 60
O
£ 50
T
< 40
)
g 30
O
g 20
S 0
(«)
White Black Asian NS Other Race Hispanic
American
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Study Design
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Outcomes Examined

30%

25%

Surgical Procedure

15%

Chronic Disease

i

9%

9%

Infectious DIsease

6%

More articles examined cancer as an outcome that any other
condition (35 of the 116 papers).
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Generations of Disparities Research

1st Generation — 70% of articles
Do disparities exist?

2nd Generation — 24% of articles

Why do disparities exist?

3rd Generation — 6% of articles
Do interventions work?

) . o , - Department of Surgery
& Washington University in St.Louis » School of Medicine Division of Public Health Sciences




Measures of Health Disparities

Absolute
Relative

Absolute and Relative

Significance Test Only
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Are publications meeting the 11
guidelines?

Number and percentage of articles meeting each guideline
1 2 3 4 5 6 7 8 9 10 11

n 101 77 7 43 96 2 115 7 34 NA 80

% 871 663 6.0 371 828 17 991 6.0 293 NA 69.0

2 3 4 S 6 / 8 9
N 13 3 4 12 38 33 9 2
%% 11.2 2.6 3.5 10.3 32.8 285 7.8 3.5
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Meeting the Guidelines

The average number of guidelines met for the articles was 5.8
out of 11 (SD = 1.8).

The minimum number of guidelines met was 2 and the
maximum was 9.

69% of the articles presented confidence intervals around the
absolute or relative measures.

Of articles that presented an absolute or relative measure,
77% used the more favorable rate as the reference point
98% had an explicit reference point.

42% with calculated disparity measures presented the
measures in terms of adverse events.
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Type of Measure and Generation of
disparities research

Statistically significant associations were found
between generation and:

- Type of measure used (p = 0.0410). The
majority of 1t and 2"d generation articles used
relative measures only, while absolute measures
only were most common in 3" generation articles.

- Use of an relative measure (p = 0.0231).
Relative measures were least common in 3"
generation research and most common in 15t

: ; _— , - Department of Surgery
& Washington University in St.Louis + School of Medicine Division of Public Health Sciences



Are we going the right way?
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Standardize Reporting

Each study should document:
e The 11 guidelines are followed

Study characteristics
- Individual or multi-level
- Intervention, observational study, RCT
- Primary data collection or secondary data analysis
- State neighborhood or contextual factors examined
- Populations compared

Disease or risk factor examined
Generation of health disparities research
Data source

Use both an absolute and relative measure of disparity
- Type of disparity measures used
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Conclusions

We still lack an evidence-based approach to disparities
reduction

There Is a need for statistical infrastructure to monitor
progress and evaluate change in the reduction of health
disparities

Given the theoretical and measurement differences within the
literature a clear direction on how best to define disparities by
disease and population is needed

In order to be able to systematically examine the racial
disparities literature there is a need for standardized reporting
and use consistent methods for quantifying change
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