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Abstract status; level of state income has some association; community or state

incomeinequalityhas no detectable relationship with mental health.

This analysis provides no support for the hypothesis that income
Background: The association between individual socioeconomic inequality is a stronger determinant of health than individual or
status (SES) and mental disorder is well-documented, but studies teamily income, a hypothesis that in recent years has received much
date have provided limited and sometimes conflicting evidence onattention in the popular press and policy debates. Limitations of our
the relationship between aspects of socioeconomic environmentanalysis include the cross-sectional nature of the analysis, the sample
including the role of income inequality, and mental disorder. sizes used in derivation of the site variables (though sensitivity
Aims of the Study: This paper explores the relationships between analyses showed robust results) and the age of the state data.
mental disorder and individual SES and socioeconomic environmentConclusions: The association between individual income and
with particular attention to both the level and dispersion of mental health is strong. No support for the income inequality
community income and to their interactions with individual income. hypothesis is found.
Methods: Cross sectional study using nationally representative, Implications for Health Policy Formulation: Our findings point to
individual level data from the Healthcare for Communities survey a need for better understanding of the relationship between
merged with supplemental information. Dependent variable is individual income and mental health outcomes. Our research does
individual mental health status, measured by the 5 item Mental Healtthot support the notion that policies aimed at diminishing income
Inventory (MHI-5; average 80.6) and an indicator of probable inequality are an important lever in improving mental health
anxiety or mood disorder based on clinical screening instrumentsoutcomes for individuals.
(positive for 14.3 percent of respondents in the sample). Implications for Further Research: This research does not address
Results: MHI-5 decreases (indicating worse mental health), and the whether and how different sources of income-at the individual or
probability of an anxiety or depressive disorder increasescommunity level-may affect mental health, and whether the
continuously from the highest to the lowest quintiles of family associations observed cross-sectionally also bear out longitudinally.
income. Compared to those in the highest income quintile, MHI-5 is|n addition, more research into the relationship between other
more than 10 points lower and the probability of disorder is much community characteristics, such as service availability, and mental
greater among individuals in the lowest income quintile. health outcomes is needed.
Within-quintile own income level is also strongly associated with
mental health among lower income individuals. We find no evidenceReceived 26 November 2001; accepted 14 May 2002
that higher levels of incomimequality are associated with poor
mental health outcomes, measured either by the probability of
disorder or MHI-5. Regarding incontevel MHI-5 is 3.4 to 3.5 points
higher among low income individuals in medium or high income
giastfjsg?ongp'?ﬁidégént%?ﬁ/én(:lg\évcllrllg?omn: .Ssltftetesiéble across various The roots of mental iliness, like those of physical illness,
specifications reported (two different measures of mental health,'[Wo'nvc,)lve a complex web of biological, psychological, and
geographic levels, and among all individuals and low income sociocultural factors. The roles of these factors may vary by
individuals alone), and in specifications with alternative disorder and across individuals, but the vulnerability of
parameterizations of the community variables (continuously measuredcertain groups of individuals to mental disorder is
included as quintiles instead of tertiles, and using other indicators ofyye|l-documented.In particular, a strong association has been
inequality). Individual income is highly correlated with mental health observed between individual socioeconomic status (SES) and

mental disordet?®

Recent studies have expanded the focus from individual SES
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as to claim that, at least in developed societies, incomeLikewise, most HCC respondents (8248) were located in one
inequality is a stronger determinant of health than individual of the 60 main sites, and the remaining (1377) were in other
or family income® The empirical evidence is more limited, locations across the US. To facilitate linking community and
especially for mental health. Four recent studies have individual data, we include only individuals in the 60 main
considered income inequality and mental he&tthbut communities in our analysis. The sample comprises 6925
findings were inconsistent. Kahn eféhd that high income individuals under age 65.

inequality confers an increased risk of depressive

symptomatology on new mothers and that its association isDependent Variables

strongest among the low income, but Weich ¥traport that

inequality is related to poor mental health outcomes amongThe dependent variables in the analyses are measures of
wealthier people. Fiscella and Fralmd a small (relative  mental health. One measure is the Mental Health Inventory-5
to individual income) association between income inequality or MHI-5, a psychological distress scale based on the five items
and depressive symptoms, and Sturm and Grésfamt no that best predict a summary score from the longer 38 item
evidence of a relationship between income inequality and thepental Health Inventor$® The MHI-5 assesses general mood
probability of a mood or anxiety disorder. Some of the or affect, including depression, anxiety, and positive
inconsistencies of prior studies may be due to methodologicalwe“_being in the last month. The index runs from 0 to 100
differences. For example, three prior studies used a(sample mean= 80.6), where a lower score indicates greater
nonspecific psychological distress measut@nd the fourth  psychological distress (worse mental health), and a higher score
used clinical screeners for specific mental health disofélers. indicates better mental health. The second measure of mental
Adequate control for other important confounding factors has health is a dichotomous variable indicating whether the
also varied, with some studies neglecting or overlooking the individual is likely to have one or more of four mental health
level of community income, and in other studies, data quality disorders: Generalized anxiety disorder, major depressive
has been an issue for individual income measures. disorder, dysthymia, or panic disorder (percentage of sample
This paper examines anew the roles of individual SES andwjith positive indicator= 14.3%). The indicators for the first
socioeconomic environment in the U.S., with particular three conditions are based on screening versions of the
attention to both the level and dispersion of community composite International Diagnostic Interview (CIDI-SF) for

income and to their interactions with individual income. The those disorders. Probable panic disorder is coded based on
most significant contributions are that we consider income level the CIDI stem items for panic disorder, but is only coded

and distribution at both the community and at the state level; positively if the individual also reports a limitation in role
analyze as dependent variables both a non-specific measur@nctioning on the SF-12.

of psychological distress and more clinical diagnostic

screeners; and use data that contain more precisely measurqqey Independent Variables

individual income.

Key independent variables of interest are own income,

Methods community level income, and community income inequality.
We measure income at the individual level as family incéme.
Data To improve total family income estimates, each major

component of income was asked about separately, and
We use data from the 1997/1998 national household surveyrespondents were asked to respond with actual dollar amounts.
component of Healthcare for Communities (HCC). HCC was Unfolding follow-up brackets were adopted to reduce item
funded by the Robert Wood Johnson Foundation and wasnon-responsé®t We allow for non-linearities in the
designed to track the effects of the changing health careassociation between income and mental disorder with income
system on individuals at risk for alcohol, drug abuse, or quintiles.
mental health disorders. The sample for the HCC household We derive community income level and inequality from CTS
survey (n=14,985) was drawn from a pool of approximately data. Because the CTS sampling frame is identical to that of
31,000 respondents to the Community Tracking Survey the HCC, the CTS provides a higher effective sample for the
(CTS)* HCC oversampled CTS respondents with sites in this study than other national data, and the CTS are
psychological distress and/or low income, thereby increasingrelatively recent data (1996/1997). Our primary measure of
the number of individuals with mental iliness in the sample by income inequality is the Gini coefficiett!® though we
over 40% compared to a completely random sample. The data
include 9585 completed interviews (64 percent response

rate)** CTS respondents were either part of a small national *
sample of individuals randomly selected from across the US,

or were clustered in a set of 60 US “communiti€g.”

- T

* A community is defined as a Census primary metropolitan statistical area
(PMSA) if the population in the PMSA is more than 350,000, and if less,
as a group of counties within a state that are part of the same Economic
Area as defined by the Bureau of Economic Analysis.
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Family income includes earnings from work, retirement and disability
income, cash transfers from means tested government programs,
unemployment benefits, alimony, child support, and other miscellaneous
sources of income.

Individuals who refused or could not estimate specific amounts were asked
a sequence of questions about whether income was greater or less than
certain amounts. Respondents’ answers to the follow up questions were
used to improve imputation, which was conducted separately by major
income component.
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Table 1. MHI-5 and anxiety or depressive disorder, by own income level, level of community income, and level of commupmityéogadity

Sites States
Anxiety or Anxiety or
Depressive Depressive
MHI-5 Disorder MHI-5 Disorder
Own Income
Very Low 73.4 24.6% ** **
Low 79.3 17.3% ok o
Medium 81.2 13.5% ok b
High 82.8 10.5% o b
Very High 84.0 9.2% *x *x
Community Income Level
Low 80.1 13.8% 79.5 16.2%
Medium 80.4 16.2% 80.6 14.7%
High 81.4 13.1% 81.0 13.3%
Community Income Inequality
Low 80.7 15.0% 80.0 14.7%
Medium 81.0 14.4% 80.7 15.1%
High 80.2 13.7% 80.8 13.8%
**Same as for all sites.
construct and test alternative measures of ineqéddtitfhe individuals are clustered within a set of communitiesWe

Gini coefficient is calculated as the ratio of the area betweenused robust or “sandwich” estimators for the computation of
the Lorenz curve, which shows the shares of income earnedhe estimated variance-covariance matrix of the parantétérs.
by successive deciles of households, and the 45 degree line. To account for missingness in the individual level income
The greater the curvature of the Lorenz curve, the greater ismeasure, we used an extended hot-deck multiple imputation
inequality and the greater is the distance between curve andechniquée* Instead of filling in a single value for each
the 45 degree line. Gini values range from 0 to 1, in principle, missing value, we created five imputed data¥déach of the
and from .38 to .54 across the 60 communities in the analysisdata sets was analyzed, and results were combined by
Level of community income is measured as median family averaging. Standard errors were then derived that accounted
income (range is from $13,500 to $38,300 across the 60 sites)for both within-imputation variability and between-imputation
We also use measures of income inequality and income levelvariability.®
based on data from the 1990 US Cen3us. An important limitation is that our data only allow us to
The state measures are somewhat older, but are useful foexplore the point-in-time, or cross-sectional, association
testing the sensitivity of results to geographic level, which has between community income and inequality and mental health,
been shown to matter in some studies of income inequality which could be subject to unmeasured confounding factors.
and physical health. We developed indicators of community/
state income level and inequality based on tertiles and quintilesResults
of their respective distributions. We performed analyses using
the continuous measures of income inequality and income level
as well as with indicator variables for the distribution
thresholds. For comparability to other studies, we report
results for the analyses that use tertiles of the distribution.

"Table 1 provides mean MHI-5 and probability of having an
anxiety or depressive disorder for individuals grouped by own
income level, community income level, and level of
community income inequality. The pattern with regard to own
. income is consistent: MHI-5 scores are lowest among people
Data Analytic Procedures with low incomes, and rise with successive levels of income.
Likewise, the probability of mental disorder falls consistently
Statistical techniques, variously known as multi-level or wjth higher and higher income levels. For both measures of
hierarchical models, are useful for appropriate estimation of mental health, the differences in mental health outcomes are
models that rely on nested data, such as the HCC data, whergot linear with quintile; rather, the differences between quintiles
are most pronounced in the lowest ones and are flatter

thereafter.
* Other inequality measures are the Robin Hood index and share of total
income earned by 50 percent of families with lowest income. * We implemented our multi-level analyses using the SAS “proc mixed”
T The state Gini is as reported by Kahn étaald ranges from .38-.48; procedure for the continuous outcome MHI5 and the SAS “glimmix” macro
median family income ranges from $20,100 to$41,700. for probable mood or anxiety disorder.
INCOME AND MENTAL HEALTH 199
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Table 20wn income, community income, and income inequality and their associations with MHI-5: all individuals and low income Iadinlgua

Site State
Standard Standard
Coefficient error Coefficient ~ error
All Individuals
Income Inequality
Medium vs. low 0.36 (0.531) 0.41 (0.645)
High vs. low -0.45 (0.688) 1.27 (0.628) *
Community Income
Medium vs low -0.06 (0.635) 1.55 (0.782) *
High vs. low -0.25 (0.600) 0.94 (0.732)
Own Family Income
Very low vs. very high -10.86 (0.882) i -10.84 (0.894) i
Low vs. very high -4.59 (0.587) i -4.56 (0.603) i
Medium vs. very high -2.98 (0.602) ok -2.96 (0.547) ok
High vs very high -0.65 (0.779) -0.66 (0.723)
Low Income Individuals Only
Income Inequality
Medium vs. low 0.12 (1.258) 0.62 (1.485)
High vs. low -0.98 (1.418) 1.06 (1.181)
Community Income
Medium vs. low -0.94 (1.147) 3.58 (1.541) *x
High vs. low 0.75 (1.18) 3.44 (1.430) i
Own Income 3.71 (0.442) ok 3.70 (0.428) ok

Notes:*** p=.01, **p=.05, *p=.1; All specifications include age, race, gender and family size.

The patterns of mental disorder are not consistent acros€ach $10,000 in income is associated with MHI-5 scores that
communities with varying income or income inequality are 3.7 points higher.
levels. MHI-5 is slightly higher in higher income In comparison, we find mixed evidence regarding the
communities, but the probability of a mental disorder is association between MHI-5 and local area income level. With
actually greatest in medium income communities compared tosite variables, we find no evidence of an association between
high or low income communities. For income inequality, MHI-5 and community income level for all individuals or low
MHI-5 does not consistently rise with lower levels of income individuals alone. The state variables provide evidence
inequality, while the probability of disorder actually falls with  that higher income states are associated with higher MHI-5
higher levels of inequality. We repeated these analyses usingscores. For low income individuals, the state level analysis
income level and inequality measured at the state, instead ofeveals 3.4 to 3.6 point differences in MHI-5 among
the community, level and found the same inconsistencies forindividuals in medium or high income states compared to those
income inequality. However, mental health measures werein low income states, and the findings were supported by a test
consistently better in higher income states. of their grouped significance (F=4.2, df§2;.02). Among

Table 2reports results from regression analysis of MHI-5. all individuals, the results are not consistent across tertiles
(All specifications include controls for age, race, gender, and (difference in MHI-5 between individuals in medium versus
number of family members). Akin to the descriptive low income states is significant, difference between high and
statistics, the results show a clear and consistent relationshigow income states is not), and a test of the joint significance of
between MHI-5 and an individual's socioeconomic status: the income level variables could not reject the null hypothesis
MHI-5 scores are lower with each quintile of family income. that there was no association (F=2.15, d=213). We find
Comparing the extreme ends of the spectrum, MHI-5 scoresno evidence in support of the hypothesis that income
are 10.9 points lower among individuals with income in the inequality is negatively associated with MHI-5. Moreover, the
first quintile of the income distribution, compared to those in state level analysis shows the opposite result-individuals in
the highest income quintile. To put these numbers in perspec-igh inequality communities have somewhat higher MHI-5
tive, the difference between primary care patients with only scores-but the finding is not consistent for individuals in
subthreshold depressive symptoms and patients with currenimedium versus low inequality sites, and is not observed among
major depressive disorder is around 12 points on the M#I-5. only poor individuals.
Even within quintile (own) income is a significant predictorof ~ Table 3 reports results (odds ratios) from logistic
MHI-5 among individuals in the lowest two income quintiles: regressions where the dependent variable is any probable
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Table 3. Own income, community income, and income inequality and their associations with the probable presence of anlapressiva
disorder: all individuals and low income individuals only

Site State
95% 95%
confidence confidence
Odds ratio interval Odds ratio interval
All Individuals
Income Inequality
Medium vs. low 0.91 (0.74,1.13) 1.07 (0.82,1.38)
High vs. low 0.89 (0.70,1.12) 0.93 (0.71,1.21)
Community Income
Medium vs. low 121 (0.98,1.49) * 0.85 (0.64,1.14)
High vs. low 1.03 (0.81,1.30) 0.87 (0.65,1.16)
Own Family Income
Very low vs. very high 3.00 (2.30,3.92) i 3.02 (2.31,3.95) =
Low vs. very high 1.91 (1.45,2.52) i 1.91 (1.45,2.52) =
Medium vs. very high 1.45 (1.12,1.87) ok 1.46 (1.12,1.89) *=
High vs very high 1.04 (0.73,1.46) 1.04 (0.74,1.48)
Low Income Individuals Only
Income Inequality
Medium vs. low 0.94 (0.70,1.26) 1.03 (0.72,1.47)
High vs. low 1.01 (0.74,1.36) 0.96 (0.66,1.38)
Community Income
Medium vs. low 1.42 (1.08,1.85)  ** 0.73 (0.49,1.07)
High vs. low 1.04 (0.76,1.42) 0.75 (0.51,1.09)
Own Income 0.72 (0.63,0.83) ok 0.72 (0.63,0.83)  **

Notes*** p=.01, **p=.05, *p=.1; All specifications include age, race, gender and family size.

anxiety or depressive disorder. (Again, all specifications df=2, p=.01), despite the inconsistency of the result across

include controls for age, race, gender, and number of family tertiles, as the probability of disorder in low versus high

members). The findings are similar to those for mental health income communities is not significantly different.

measured by the MHI-5. In particular, we find that the lower

is individuals’ income level, the higher is their probability of . .

anxiety or depressive disorder. The result is consistent acrosiscussion and Conclusions

quintiles, except we find no difference in the probability of

disorder between individuals in the two highest income A main result from this analysis is the confirmation of a strong

quintiles. And, among just low income individuals (bottom association between individual income and mental health (as

two quintiles), the probability of disorder is lower the greater measured by either the MHI-5 or the probability of having a

is individual income. depressive or anxiety disorder), which is by no means
We find no evidence that community or state income subordinate to that between mental health and socioeconomic

inequality is associated with the probability of disorder, among environment.

all individuals or among low income individuals alone. In addition, our findings reject the notion that higher levels

Similarly, we find no evidence of an association between stateof inequality in communities are associated with poor mental

income level and the probability of a mood or anxiety health outcomes-measured either with an indicator of general

disorder. The site results show that individuals in medium mental well-being or the probable presence of a mood or

compared to low income communities have a somewhat higheranxiety disorder-for all individuals, regardless of their own

probability of disorder, as do individuals in medium compared income, or for lower income individuals alone.

to high income communities (latter comparison not shown in  Third, we find evidence that local area income level plays a

Table 3). But, for all individuals, the result is not supported role in vulnerability to mental disorder, though our evidence

by a test of the joint significance of the income level variables is not as consistent as for individual SES.

(F=1.99,df=2p=.14). Among low income individuals, a test The results were robust to numerous sensitivity tests we

of the joint significance of the community income level conducted, including using alternative measures of inequality

variables rejects the null hypothesis of no association (F=4.4,and with income inequality divided into fifths instead of thirds
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and measured continuously. Thus, the findings provide no References

evidence for claims that the scale of income inequality is one
of the most powerful determinants of health and that policies
aimed specifically at diminishing income inequality will be
effective in improving individuals’ mental heal3%

How can we reconcile our findings with earlier results
showing an association between income inequality and
mental health? There are numerous differences to be %
considered, including sample (men and women, here,
compared to mothers in Kahn et)yand measure of mental
health (depressive symptoms in Kahn &aadl Fiscella and
Franks!' compared to MHI-5 and anxiety or depressive
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important association betweavithin-quintile individual
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as well as whether controls for the potential confounding
influences of community income level are included.
However, other recent studies in general health also cast doubts.
on the robustness and strength of a possible link between the
scale of income inequality and healtf:

While our findings evidence the lack of a relationship
between the size of income inequality and mental health, they

1.

3.

highlight the powerful relationship between individual income 10.

and mental health. While we can not definitively say what
explains the observed relationship, one possibility is that rank;
in the social hierarchy, as measured here by family income, is
associated with mental health. The relationship between

individual income and mental health income is not confined 1%

to a difference between those with the lowest incomes and
other groups (which would point towards a material 13.
explanation), but show a gradient that only flattens well above
the median income level. This is similar to the Whitehall
studies of British civil servants, where social gradients in

morbidity and mortality ran from the bottom to the top of the 14.

hierarchy?z34
For future research, there remain questions about the
sensitivity of these findings and those from prior studies to

factors not considered so far. One question is whether theis.

results would bear out similarly in longitudinal analysis of
changes in own income, community income level, and income
inequality and changes in mental well being. No research has,;
yet addressed whether the sounténcome is important to  18.
consider when deriving measures of individual income, 19.
community income, or income inequality. For instance, the
association between low income and mental health may vary,,
depending on whether income is earned or received from a
transfer program such as Temporary Assistance to Needy
Families (TANF). Likewise, localities that appear very
egalitarian by standard inequality measures may reflect
communities with nondispersed earned incomes, or dispersec2.
earned incomes but substantial income transfers to low
earning households. This aspect of the relationship betwee
income and mental health may be an important area for future
research.
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