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Abstract

Racism, whether defined at individual, interpersonal, or structural levels, is associated with poor
health among Blacks. This association may arise because exposure to racism causes poor health,
but geographic maobility patterns pose an alternative explanation—namely, Black individuals with
better health and resources can move away from racist environments. We examine evidence for
selection effects using nationally representative, longitudinal data (1990-2009) from the Panel
Study on Income Dynamics (N=33,852). We conceptualized state-level racial animus as an
ecologic measure of racism and operationalized it as the percent of racially-charged Google search
terms in each state. Among those who move out of state, Blacks reporting good self-rated health
are more likely to move to a state with less racial animus than Blacks reporting poor self-rated
health (p = .01), providing evidence for at least some selection into environments with less racial
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animus. However, among Blacks who moved states, over 80% moved to a state within the same
quartile of racial animus, and fewer than 5% resided in states with the lowest level of racial
animus. Geographic mobility patterns are therefore likely to explain only a small part of the
relationship between racial animus and self-rated health. These results require replication with
alternative measures of racist attitudes and health outcomes.
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Racial disparities in health are well documented [1-4], and multiple explanations for these
disparities have been posited, including socioeconomic status [5-7] and differential
preventative care usage [8-10]. Because racial disparities persist after accounting for these
factors [11-14], researchers have looked toward other risk indicators, including racism [15,
16]. Proposed pathways for how racism impacts health include adverse living conditions due
to segregation [17] and the stress of experiencing racism [18].

Racism occurs at multiple levels, ranging from individual to structural [19-21]. Most
research has focused on racism at the individual and interpersonal levels, which predict
adverse health outcomes among Blacks (reviewed in: [22]). Structural racism—which refers
to the totality of macrolevel systems, including both institutions and ideologies, that work
through various social processes to generate, sustain, and legitimize inequities among racial
and ethnic groups [23-25]—can also contribute to racial disparities in health [19, 26]. Racist
attitudes, measured at the community level, have been conceptualized as a critical
manifestation of racist ideology that not only reflect but also shape other indicators of
structural racism, such as policy regimes. An emerging literature suggests that community-
level racial animus may also be a risk factor for poor health among Blacks [27-30].

However, mobility patterns pose an alternative explanation for a causal role of area-based
racial animus on health [31]—namely, that individuals with better health have more
opportunities to exit more racist environments. Thus, according to this selection hypothesis,
Blacks have worse health in highly racist environments not because areas with high levels of
racism cause poor health directly (i.e., social causation), but because Blacks in poor health
are less able to leave racist environments (i.e., social selection).

Few studies have examined whether selective mobility related to health and race can explain
the relationship between racism and health among Blacks. Because socioeconomic
inequality is one consequence of racism, studies of mobility patterns by race and socio-
economic indicators can be informative. Geronimus et al. [31] recently documented little
evidence that associations between neighborhood poverty and health are attributable to
selective mobility. The authors showed that the U.S. population is generally highly mobile
and that mobility is more common among healthy people; however, the net movement
patterns are relatively stable and there was little evidence for migration differences among
races. This study, however, did not include a measure of racism.
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The present study was designed to address the question of social causation versus social
selection as a predictor of Black-White disparities in self-rated health through examining 6
associations that together may help to adjudicate between these two competing explanations.
For either explanation, we anticipate finding the following: (1) There are disparities in the
incidence of poor self-rated health by race; and (2) state-level racism is associated with the
development of poor self-rated health. For any exposure to be a determinant of health
disparities, the marginalized group must either be more exposed than the dominant group,
and/or the exposure must affect the marginalized group more than the dominant group. We
test both: (3) Blacks are more likely than Whites to live in states with high levels of racism,
and/or exposure to state-level racism has a differential effect on self-rated health of Blacks
compared with Whites.

To evaluate evidence for the social selection hypothesis, we test: (4) whether individuals
reporting good self-rated health are more mobile, and whether they are more likely to move
to other states; and (5) whether Blacks reporting good self-rated health are more likely to
move to states with lower levels of racism than Blacks reporting poor self-rated health; the
same relation should not be observed for Whites (otherwise, according to this hypothesis, no
Black-White difference in self-rated health by state-level racism would be produced). These
two associations would support the selection hypothesis that healthy Black individuals move
away from places with high levels of racism, leaving behind people prone to being or
becoming sicker. In contrast, if (6) among individuals who do not move, state-level racism
predicts the development of poor self-rated health among Blacks, but not Whites, this would
provide evidence in support of the social causation hypothesis, which posits that racial
animus itself causes poor self-rated health among Blacks.

METHODS

Sample

Measures

The Panel Study on Income Dynamics (PSID) is a nationally representative, longitudinal
study of households in the U.S. [32]. We analyzed patterns of movement among respondents
aged 18-96 who were interviewed in 1990 through 2009. Surveys were administered every
year between 1990 and 1996, and every two years starting in 1997. We included self-
identified Black and White respondents who were head of household throughout the study
period and had a state of residence listed from 1990 to 2009. While health data has been
collected since 1984, we chose 1990 as the baseline year as there were few respondents with
poor health prior to 1990. In total, there are 16,580 respondents; 10,954 (66.1%) are White,
and 5,626 are Black (33.9%). Of these, 11,163 respondents moved at least once, whereas
1,174 respondents never moved during these years (4,243 observations were missing
movement information). Eligibility requirements differed per analysis and study aim (Table
1).

State-level racism—\We operationalized state-level racism as the amount of racial animus
at the state level, using the percentage of racially-charged Google search terms in each state
from 2004-2007 [33]. This variable was calculated as the proportion of total Google
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searches containing the “N-word” (singular or plural), measured at the media market level
and aggregated to the state level. To account for Google searches that may make use of the
“N-word” but not be motivated by racist attitudes, this measure includes Google controls
that normalize search volume for “African American,” for the N-word as ending in “a/ah”
(as the word almost always appears in popular music), and for profane language [33, 34].
Data were unavailable for Alaska.

We divided this measure into four categories of state-level racial animus, grouping the states
into approximate quartiles, with 12—13 states per category of state-level racism based on the
ranking. Figure 1 shows the states in each category of state-level racism. There are fewer
respondents in states in the lowest quartile (1,719, or 11.0%) and the greatest number of
respondents in states in the highest quartile (5,876, or 37.5%).

This measure, and the use of Google search terms to estimate state characteristics, has been
validated in several ways. First, internet queries of health conditions have been used for
disease surveillance, including influenza outbreaks, and some studies have suggested that
these internet measures are a stronger predictor than pharmacy records [35, 36]. Second, the
state-level racial animus measure strongly predicted the differential in 2008 votes for Barack
Obama, versus 2004 votes for John Kerry [33]. Third, to further establish construct validity,
we examined correlations between the Google search measure and 8 self-reported items
measuring racist attitudes based on the General Social Survey (GSS) for the years 1990 and
2000. The overall correlation was strong and statistically significant (r=0.45, p<0.01).

One potential threat to validity is if state-level racial animus changed over time so that the
Google measure does not reflect racial animus in 1990. To address this, we ranked each state
with available data from the Google search measure and the GSS items from those showing
the most racial animus to those showing the least for each of the items; we then computed an
average ranking. The correlations between the rankings as determined by each individual
item, as well as the aggregate for 1990 and 2000, are shown in Online Table 1. There was a
high correlation between state rankings over time from the GSS and the state ranking using
the Google search term measure (Cronbach coefficient a=0.63 using aggregates for 1990
and 2000), indicating stability for state-level racism across the last 30 years.

We chose not to use the GSS as a measure because data on racist attitudes from the GSS
were missing from 13 states in 1990 and 2000, and this would have resulted in a loss of
statistical power as well as potential for bias. Additionally, the Google measure may be a
more valid indicator of racism than the self-report measures used in the GSS, as socially
unacceptable attitudes like racism may be less censored when expressed in private online.

Self-rated health—At each interview wave, respondents were asked to report whether
their health was “excellent, very good, good, fair, or poor.” Self-rated health (SRH) is a
validated indicator of health distress and the presence of disease [37, 38], and it
differentiates heightened mortality risk [39-41]. We defined a respondent as having “poor
health” if they self-rated poor or fair health in at least two consecutive interviews. Further,
respondents were defined as having “good health” if they self-reported good, very good, or
excellent health in at least two consecutive interviews and never reported poor SRH in two
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consecutive interviews. After applying these criteria, data for SRH were available for 6,062
respondents.

Movement across states—Respondents were asked at each interview whether or not
they had moved since the last interview and their current state of residence. We analyzed
three different movement outcomes. The first assessed any movement during the study
period, coded dichotomously as “moved” (7,173 Whites [65.48%]; 3,991 Blacks [70.94%])
and “did not move” (845 Whites [7.71%]; 329 Blacks [5.85%]). The second assessed
movement out of state among movers, also coded dichotomously; respondents whose final
state of residence was the same state as at baseline were defined as “stayed in same state”
(N=8,845 [53.35%]), while those who listed a different final state of residence were defined
as “moved to another state” (N=2,319 [13.99%]). The third movement outcome assessed
state-level racism categories, comparing quartiles for baseline state of residence with final
state of residence among movers; this enabled us to examine whether those who moved
relocated to states with different levels of racism.

Covariates—Individual-level covariates, which were obtained from PSID data, included:
individual health in 1990 (2 categories: poor vs. good); age in 1990 (4 categories: 18-29,
30-39, 4049, and 50+); and education level in 1990 (3 categories: less than high school,
high school or equivalent degree, at least some college). The Google measure of racial
animus was also used as a covariate in analyses that included movement as the outcome.
Two state-level covariates were used: (1) state-level poverty (percentage of the population
below the poverty line in 1990) and (2) state-level median income (both obtained from the
U.S. Census Bureau). Because of collinearity between these two measures (r=0.65), we
included only state-level median income, which showed the strongest associations with self-
rated health.

Statistical analysis

All statistical analyses were performed using SAS Statistical Software (version 9.4), using
complex survey procedures. We estimated the proportion of respondents who developed
poor SRH using cross-tabulation. Kaplan-Meier curves and Cox proportional hazards
models were used to estimate all time-varying associations, and interactions between race
and state-level racial animus in predicting poor SRH were tested on the multiplicative scale
with cross-product terms. Individuals who did not develop poor SRH were censored based
on the year that they were lost to follow up or the end of the study period. Analyses using
time-invariant outcomes were estimated using logistic regression.

We performed sensitivity analyses based on years of follow-up in the study (Online Figure 1,
Online Tables 2 — 8). On average, there were 8.7 years of follow up in the lowest racial
animus group (min 1 year, max 20; SD=6.6) and 6.7 years of follow up in the highest racial
animus group (min 1 year, max 20; SD=6.1). Among Whites, there were on average 6.4
years of follow up; among Blacks, there were on average 5.7 years. Given racial differences
in the distributions of study participants, we replicated all analyses stratified two ways: first,
among those with less than 7 years of follow up, and second, among those with more than
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10. We present results in the paper based on the total sample, and stratified analyses as
online supplements, as the results did not change.

RESULTS

First, we present evidence for associations that should be present for both the social
selection and social causation explanations: (1) there are disparities in SRH by race; (2)
state-level racism is associated with the development of poor SRH; and (3) Blacks are more
likely than Whites to live in states with high levels of racism, and/or exposure to state-level
racism has a differential effect on SRH among Blacks compared with Whites.

(1) Are there disparities in incident poor SRH by race?

Blacks were more likely to develop poor SRH than Whites and at a faster rate, providing
evidence for racial disparities in incident poor SRH (Figure 3). Blacks had 1.54 times (95%
Cl: 1.39-1.71) the adjusted hazard of poor SRH compared with Whites (Table 2).

(2) Is racism at the U.S. state level associated with the development of poor SRH?

Blacks (Table 3) in the most racist states were more likely to develop poor SRH than were
Blacks in the least racist states (58.6% vs. 50.5%, respectively). Among both Blacks and
Whites, living in states with higher levels of racism was positively associated with
developing poor SRH. Blacks in the highest-racism states had 1.20 (95% CI: .95-1.50) times
the hazard of reporting poor SRH as those in the lowest-racism states (Table 3), with higher
magnitude hazard ratios observed for those in the middle-high and middle-low quartiles.
These conclusions were similar for initial and final state of residence (see Online Tables 2
and 3). Among Whites, those in higher-racism states were also more likely to develop poor
SRH (AHR for highest racism states 1.33, 95% CI: 1.20-1.47).

(3) Are Blacks more likely than Whites to live in states with high levels of racism? Does
exposure to state-level racism have a differential effect on the SRH of Blacks compared
with Whites?

Blacks were more likely than Whites to reside in more racist states (Table 4). For initial state
of residence, 44.0% of Blacks lived in the highest-racism states, compared to 34.3% of
Whites; conversely, only 3.7% of Blacks lived in the lowest-racism states, compared to
14.6% of Whites. These distributions were similar based on final state of residence. As Table
3 indicates, there was no indication that state-level racism has a differential effect on SRH
among Blacks compared to Whites, as tests of the interaction between state-level racial
animus and race were not statistically significant. Thus, state-level racism is associated with
poor SRH for both Blacks and Whites.

Next, we examined the evidence for the social selection hypothesis.

(4a) Does SRH predict any moving (in or out of state)?

We first examined SRH as a predictor of any movement (Table 5). Most individuals (67.3%)
in the study sample moved at least once. Individuals reporting good SRH were not more
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likely to move than individuals reporting poor SRH (Blacks: AOR = 1.03, 95% CI: 0.78-
1.36; Whites: AOR = 2.17, 95% CI: 0.98-4.81).

(4b) Does SRH predict moving to another state?

Table 6 shows results for moving out of state. In contrast to our analyses for moving at all
(in or out of state), those reporting good SRH were more likely than those reporting poor
SRH to move out of state (than to stay in state or not move), among Blacks (AOR = 1.26,
95% CI: 1.08-1.49) but not among Whites (AOR = 1.31, 95% ClI: .98-1.75). Results were
significant for both groups when we examined only those who ever moved at least once
(Blacks: AOR =1.20, 95% CI: 1.02-1.42; Whites: AOR = 1.31, 95% CI: 1.15-1.51). In
summary, reporting ever moving is not associated with health among our study participants,
but among those who do move, movement out of state is associated with good SRH.
However, 75.5% of Whites and 85.9% of Blacks who moved stayed in the same state.

(5) Are Blacks and Whites reporting good SRH in 1990 more likely to move to other states
with lower levels of racism than those reporting poor SRH in 19907

Table 7 shows the proportion of movers that moved to a state that was the same, higher, or
lower in quartile of racial animus as the state they were in at baseline. Among Blacks, those
reporting good SRH were 1.30 (95% CI: 1.07-1.58) times as likely to move to a state lower
in racial animus compared with those reporting poor SRH; the same association was not
observed for Whites (AOR = 1.05, 95% CI: 0.76-1.45). In summary, among those who
move out of state, those reporting good SRH are more likely to move to a state with lower
levels of racial animus than those reporting poor SRH among Blacks but not Whites,
providing some support for social selection.

Finally, we examined the evidence for the social causation hypothesis. If living in a state
with high levels of racial animus was causally associated with development of poor SRH,
the association should be present among those who never moved.

(6) Among individuals who do not move and reported good SRH at baseline, is racism at
the U.S. state level predictive of the development of poor SRH among Blacks, but not

Whites?

Among Blacks, those in states at the highest quartile of racial animus were not significantly
more likely to develop poor SRH (AHR = 1.91, 95% CI: 0.45-8.05) compared with those in
the lowest quartile (Table 8). The sensitivity analysis for years of follow-up was not
performed, as there were too few respondents for sub-analyses.

Because the states at the highest quartile of racial animus were also the states with the
largest number of Black residents, we performed sensitivity analyses on all Cox models
including 1990 census estimates of state-level percentage Black population [42] as a
covariate to adjust for potential confounding. We found that our estimated adjusted hazards
ratios did not change in significance, direction, or interpretation.
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DISCUSSION

Evidence suggests exposure to racism predicts adverse health outcomes among Blacks [16],
including racial animus that varies across US states [26, 43]. There are at least two potential
explanations for these findings. The social causation hypothesis posits that exposure to
racism causes poor health among Blacks, whereas the social selection hypothesis attributes
the observed association between racism and poor health to Blacks in good health selecting
into low-racism environments, leaving behind those prone to poor health. Few studies have
empirically evaluated the evidence for the selection hypothesis.

Using data from a longitudinal, nationally representative study, we began to address this gap
in the literature. Results indicated that among those who move out of state, Blacks reporting
good self-rated health are more likely to move to a state with less racial animus than Blacks
reporting poor self-rated health, providing evidence for at least some selection into
environments with less racial animus. However, only 14% of all subjects who moved ever
reported leaving the state. Further, among Blacks who moved states, over 80% moved to a
state within the same quartile of racial animus, and fewer than 5% resided in states with the
lowest level of racial animus. These findings suggest that it is highly unlikely that selection
alone can account for a racial disparity in SRH of the magnitude that we observed in this
sample (the adjusted hazard ratio for poor health was more than 50% higher for Blacks than
Whites). We therefore conclude that while selection is occurring, it only contributes to a
small part of the observed racial differences in SRH. This conclusion is largely consistent
with findings from Geronimus et al. [31], despite differences between the two studies.

Among the subsample that did not move over the course of the study, Blacks in states with
high levels of racial animus were not significantly more likely to develop poor SRH than
those in states with low levels of racial animus, adjusting for relevant confounders, providing
little support for social causation. Prior research examining the relationship between
community-level racist attitudes and the health of Blacks has generally found support for
these relationships, but these studies are either cross-sectional or, if longitudinal, have rarely
conducted analyses among non-movers [27, 28]. We note, however, that our results trend in
the same direction, with a fairly large effect size: while 75% of Blacks in the highest-racism
states developed poor SRH, only half of those in the lowest-racism states did. The lack of
statistically significant results may be due to low statistical power, as these analyses were
only conducted among 329 Blacks (5.85% of all Black subjects), or to differences between
our measure of racial animus and those used in other studies, which have tended to use
explicit self-reported measures of attitudes.

The history of mobility patterns among Black Americans has been shaped by the enduring
legacy of segregation, ranging from institutional policies by the federal government to
discrimination by local housing authorities and landlords [17]. Blacks continue to face
barriers to mobility imposed by institutional factors that are more likely to affect Blacks than
Whites, such as housing restrictions based on imprisonment history, as well as by cultural
norms or interpersonal attitudes [44]. Americans move for a variety of reasons, including
economic opportunities or to be close to family or better schools; those in good health,
however, may be more able to take advantage of these opportunities [31]. In the case of
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Blacks Americans, these may come into conflict with each other; moving to a place with
less segregation, for example, could mean moving away from a place with a great amount of
family stability. Understanding the mechanisms that underlie the relationship between
racism, health, and geographic mobility can help us to better evaluate the impact of these
social processes on creating and perpetuating disparities.

Though health is not the only driver of geographic mobility, our aim was not to explain all
the reasons for mobility among Blacks and Whites. This study was designed to answer a
narrow research question: we were interested in quantifying the relative contribution of
social selection processes that may underlie observations of an association between markers
of societal racism and health. In this analysis, we found patterns consistent with the
predictions of social selection, though these alone did not account for the disparities in SRH.

U.S. states differ in ways other than levels of racism. We controlled for state-level median
income, but there may be other unobserved, unmeasured factors influencing both geographic
mobility and self-rated health and correlated with state-level racism. Further, while
individual income likely predicts an individual’s propensity to move, this information was
substantially missing in the data so we did not adjust for it. Loss to follow-up was common;
nearly half the sample died or dropped out over the course of the study. We used person-time
methods to account for differential losses to follow up, but movement and health outcomes
after losses to follow up cannot be established. We measured racial animus at the state level,
but the racial climate may vary within states, which could bias our results given that most
movement was in state. Our survey-weighted model did not have the capability to take into
account multiple moves in and out of state. Given how common moving is, understanding
the dynamics of moving at a finer geographic level may help to clarify the mechanisms
driving health disparities.

Within the field of social epidemiology, there is great interest in how social environments
shape population health. Addressing whether social factors are causally related to poor
health is of central importance not only to theories of the determinants of population health,
but also to interventions and public policies. While numerous studies have consistently
documented the existence of health disparities and their relationship to the social
determinants of health, far fewer have empirically addressed the mechanisms that operate to
create and perpetuate these disparities. The current study represents an initial attempt to
evaluate social selection and causation hypotheses as they relate to research on racism and
racial health disparities. Our study only examined one health outcome, one measure of racial
animus at the state level, and one type of social selection. Future studies are needed to
replicate our results using other samples and different measures of racism and health.
Moving forward, utilizing new technologies to capture measurements of ambient social
attitudes, including racial animus, can help to further elucidate the mechanisms by which
social processes impact health outcomes and health behaviors—as well as how and under
what circumstances these attitudes may change over time.
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Figure 1.
State-level racism using number of racially-charged Google search terms.

Notes. Red = highest quartile (most racist); orange = middle-high quartile; yellow = middle-
low quartile; green = lowest quartile (least racist)
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Product-Limit Survival Estimates
With 95% Hall-Wellner Bands

+ Censored

race

Kaplan-Meier survival estimate of time to poor self-rated health among heads of household
Whites (Red) and Blacks (Blue) in the Panel Study of Income Dynamics, 1990 through

20009.

Notes. p<0.0001 for the difference in curves between Blacks and Whites
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