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and Mental Disorders
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Context: There has been increasing concern about
the impact of the global economic recession on mental
health. To date, findings on the relationship between
income and mental illness have been mixed. Some
studies have found that lower income is associated
with mental illness, while other studies have not
found this relationship.

Objective: To examine the relationship between in-
come, mental disorders, and suicide attempts.

Design: Prospective, longitudinal, nationally represen-
tative survey.

Setting: United States general population.

Participants: A total of 34 653 noninstitutionalized
adults (aged =20 years) interviewed at 2 time points 3
years apart.

Main Ovutcomes: Lifetime DSM-IV Axis I and Axis II
mental disorders and lifetime suicide attempts, as well
as incident mental disorders and change in income dur-
ing the follow-up period.

Results: After adjusting for potential confounders, the pres-
ence of most of the lifetime Axis I and Axis Il mental dis-
orders was associated with lower levels of income. Partici-
pants with household income of less than $20 000 per year
were at increased risk of incident mood disorders during
the 3-year follow-up period in comparison with those with
income of $70 000 or more per year. A decrease in house-
hold income during the 2 time points was also associated
with an increased risk of incident mood, anxiety, or sub-
stance use disorders (adjusted odds ratio, 1.30; 99% con-
fidence interval, 1.06-1.60) in comparison with respon-
dents with no change in income. Baseline presence of mental
disorders did not increase the risk of change in personal
or household income in the follow-up period.

Conclusions: Low levels of household income are as-
sociated with several lifetime mental disorders and sui-
cide attempts, and a reduction in household income is
associated with increased risk for incident mental disor-
ders. Policymakers need to consider optimal methods of
intervention for mental disorders and suicidal behavior
among low-income individuals.
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HE RECENT GLOBAL ECO-

nomic recession has pro-

moted increasing concern

about the impact of decreas-

ing income as a risk factor

for mental disorders and suicidal behav-

ior. The media have reported increased rates

of crisis calls to telephone support cen-

ters.'” Despite this recent increase in me-

dia attention, there has long been an inter-

est in understanding the link between

mental illness, suicide, life satisfaction, and

income.*!> Once the basic needs are met (ie,

food and shelter), higher levels of income

have not been shown to be strongly asso-

ciated with happiness or decreased risk of
mental health problems.®!*

Two main mechanisms have been pos-

ited in understanding the link between

mental illness and income: social causa-

tion and social selection.'® Social causa-
tion posits that adversity, stress, and re-
duced capacity to cope related to low
income increase the risk of development
of mental illness.”*° The social selection
hypothesis suggests that individuals with
mental illness have a predisposition to de-
clining socioeconomic status due to pos-
sible genetic factors, hospitalizations re-
lated to mental illness, and/or loss of work.
These theories have been debated and there
is some empirical support for each.?!'**
Classic work by Dohrenwend et al*® found
that social causation theory was more im-
portant for depression, substance use, and
antisocial personality disorder (PD) than
for schizophrenia, which was better ex-
plained by social selection.

Clinical and population-based studies
have demonstrated that severe mental ill-
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ness (eg, psychotic disorder) has been associated with
higher likelihood of poverty and homelessness.?>** How-
ever, findings on the relationship between other mental
disorders, such as depression, anxiety, and substance
abuse, and income have been mixed.**?! Lorant et al*® con-
ducted a meta-analysis of more than 50 cross-national
epidemiologic studies on the relationship between so-
cioeconomic status and depression. Although the stud-
ies in the meta-analysis had substantial heterogeneity in
the measurement of socioeconomic status and depres-
sion, the investigators found that individuals with low
income were at increased odds (1.81) of depression com-
pared with those in the higher income categories. Simi-
larly, large cross-sectional epidemiologic studies using
structured diagnostic interviews have found that lower
socioeconomic status is associated with increased like-
lihood of mood, anxiety, and substance use disorders.’
In contrast, a recent study®! did not find an association
between household income and any mood disorder or
any anxiety disorder in the US Collaborative Psychiatric
Epidemiologic Survey (>20 000 people). In that large US
study, any substance use disorder and suicide attempts
were strongly associated with decreasing income status.
Most studies on income and mental health have been
limited by the use of cross-sectional data that do not al-
low for examination of temporal relationships between
income and mental disorders. A 7-year longitudinal study®
of adults in Great Britain found that reductions in in-
come and increases in self-reported financial strain were
associated with increased risk for depressive symptoms
compared with no change in income or financial strain.
However, reductions in financial strain and increases in
income were not associated with a decreased risk for de-
pressive symptoms. In contrast, another longitudinal study
compared winners of medium-sized lotteries ($200 000)
with 2 comparison groups (those with no winnings or
small winnings).” The study found that winners of me-
dium-sized lotteries had significantly better psychologi-
cal health, as measured by the General Health Question-
naire,* than the control groups. Although these studies
possess the strengths of longitudinal design and large
samples, they were limited by the use of self-report screen-
ing instruments that are not meant for diagnosis of men-
tal disorders. To the best of our knowledge, the only study
that used a quasi-experimental design and structured di-
agnostic interviews was recently published by Costello
et al.’* They examined a large sample of American In-
dian youth evaluated into adulthood and demonstrated
that family income supplements of $9000 per year were
associated with a decreased risk of mental disorders.
Several limitations exist in this area of inquiry. Most
published studies have used small samples that limit ca-
pacity for generalization. Also, since most studies have
been cross-sectional, they are limited by retrospective re-
call biases and difficulty with understanding the tempo-
ral nature of the relationship between variables. Hence,
there are few data to support whether changes in in-
come are potential risk factors for development of inci-
dent mental disorders. Furthermore, most of the stud-
ies have not used a comprehensive assessment of mental
disorders; indeed, much of the focus has been placed on
mood and anxiety disorders, without much emphasis on

long-term problems such as PDs. Moreover, most stud-
ies have used self-report screening measures of depres-
sion and distress that are not specifically designed for mak-
ing Diagnostic and Statistical Manual of Mental Disorders
(DSM)—based diagnoses.

To overcome these limitations, we used the largest lon-
gitudinal, population-based mental health survey: the US
National Epidemiologic Survey of Alcohol and Related
Conditions (NESARC).*>*" The NESARC data have sev-
eral strengths that allow for detailed examination of the
relationship between household income and mental ill-
ness. First, unlike previous studies in this area that have
typically focused on depression and some of the Axis I
mental disorders, the NESARC assesses both Axis I and
Axis II mental disorders, as well as suicide attempts. Sec-
ond, the NESARC includes interview-based assessment
of several Axis I mental disorders at 2 time points (3 years
apart) rather than self-report screening instruments that
have been used in most of the previous longitudinal work
in this area. Finally, with a sample size of more than 34 000
people, this survey has sufficient statistical power to ex-
amine the change in household income over time from
baseline and the risk of incident mental disorders. The
objectives of this study were defined as follows:

1. To examine the cross-sectional association be-
tween income and all lifetime Axis I and Axis IT mental
disorders, and suicide attempts.

2. To examine whether baseline income was associ-
ated with incident mental disorders.

3. To examine whether a change in household in-
come during the 3-year period was associated with in-
cident mental disorders.

4. To examine whether baseline mental disorders were
predictors of change in income during the follow-up
period.

DR METHODS Ry

POPULATION

The NESARC is an ongoing, nationally representative survey
of the US population funded by the National Institute on Al-
cohol Abuse and Alcoholism. Wave 1 of the NESARC?"*® was
conducted between 2001 and 2002 and included 43 093 re-
spondents 18 years or older from the United States. Institu-
tionalized individuals were excluded. Participants received de-
tailed written information describing the NESARC and the
legislation protecting their rights to full confidentiality of the
information they disclosed. After participants gave their in-
formed consent, lay interviewers trained by the US Census Bu-
reau conducted face-to-face interviews in the homes of respon-
dents. The overall response rate was 81.0%. Wave 2 of the
NESARC was performed between 2004 and 2005 and in-
volved an attempt to reinterview the wave 1 sample.” The re-
sponse rate was 86.7% after excluding individuals who were
unable to participate in wave 2 owing to death, impairment,
deportation, or being away from the country because of mili-
tary duty.*® Thus, a total sample of 34 653 individuals partici-
pated in wave 2 of the survey. The cumulative response rate
was 70.2%. A thorough description of the design and field pro-
cedures of the NESARC has been published.””* For the sake
of brevity and because multiple previous reports have been pub-
lished, information on the general demographics,*+** preva-
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lence of mental disorders,”* and incidence of mental disor-

ders*#%% in the NESARC are not included in this report.

MEASURES
Household Income

Household income was divided into quartiles based on the dis-
tribution of the sample: less than $19 999, $20 000 to $39 999,
$40 000 to $69 999, and $70 000 or more per year. This method
of dividing household income into quartiles has been used in
several epidemiologic studies®*” as well as cross-national com-
parison studies.? It ensures adequate power in each of the 4
categories to examine outcomes and overcomes the problem
of nonnormal distribution of income in most epidemiologic
samples. To examine the relationship between change in house-
hold income and mental disorder, we created a trichotomous
household income variable: (1) reduction in income during the
3-year period, (2) no change in income during the 3-year pe-
riod, and (3) increase in income during the 3-year period.

Mental Disorders

Axis I and Axis Il DSM-IV mental disorders* were diagnosed using
the Alcohol Use Disorder and Associated Disabilities Interview
Schedule-DSM-IV Version,***" a fully structured diagnostic in-
terview appropriate for use by trained lay interviewers and cli-
nicians. The following Axis I mental disorders were assessed: ma-
jor depression, dysthymia, bipolar disorder, posttraumatic stress
disorder, social phobia, panic disorder with/without agorapho-
bia, specific phobia, agoraphobia without panic disorder, gen-
eralized anxiety disorder, alcohol use disorders, illicit sub-
stance use disorders, and nicotine dependence. All these disorders,
with the exception of posttraumatic stress disorder, were as-
sessed at both waves of the survey; posttraumatic stress disor-
der was assessed only at wave 2. For Axis II mental disorders,
all 10 PDs were assessed (schizoid, paranoid, schizotypal, bor-
derline, narcissistic, antisocial, dependent, histrionic, obsessive-
compulsive, and avoidant) once during the 2 waves of the sur-
vey. At wave 2, borderline,* narcissistic,” and schizotypal* PDs
were assessed; the remaining PDs were assessed at wave 1.°' To
minimize burden of time on participants, the NESARC team had
not assessed several mental disorders (eg, posttraumatic stress
disorder, borderline PD, and schizotypal PD) at wave 1. Be-
cause of the poor concordance between lay interviewer—based
structured assessment of schizophrenia or psychotic illness, the
NESARC survey used the following question to assess this con-
dition: “Did a doctor or other health professional ever diagnose
you with schizophrenia or psychotic illness or episode?” This
method has been used in multiple epidemiologic surveys.”>> Psy-
chotic disorder was included only in the cross-sectional analyses.

Lifetime Suicide Attempts

To assess for lifetime suicide attempts, all wave 2 respondents were
asked, “In your entire life, did you ever attempt suicide?” No in-
formation was available with respect to details of the suicide at-
tempt. Suicide attempts were not assessed at wave 1 for all re-
spondents. Thus, we were unable to examine the relationship
between baseline income and incident suicide attempts.

Sociodemographic Factors
The sociodemographic factors included in the logistic models were

age, sex, marital status, and race/ethnicity. We tested for age and
sex interactions for group-level disorders. If there was no signifi-

cant age by income interaction, we entered age as a continuous
variable. Marital status was categorized into 3 groups: never mar-
ried, married/common-law, and widowed/divorced/separated.
Number of people in the household was included as a separate
variable. Race/ethnicity was categorized into 5 groups: white, Asian,
Hispanic, black, and American Indian/Alaska Native.”* Change
in marital status from baseline to wave 2 was adjusted for in the
models using a dichotomous variable (yes or no).

Overall Analytic Strategy

Weights were created for the NESARC sample for it to be rep-
resentative of the US population according to several sociode-
mographic characteristics (age, sex, and race/ethnicity) of the
population in the 2000 Decennial Census.> These weights were
applied to all statistical analyses in the current study. Taylor
series linearization was used to correct for the complex sam-
pling design of the NESARC using SUDAAN statistical soft-
ware.”>” Because of multiple comparisons and reducing the risk
for type I error, we set the a for significance at P<<.01. In all
analyses, we used multiple logistic regressions with adjust-
ment for marital status, race/ethnicity, and number of people
in the household. We tested for interactions between age and
income, as well as between sex and income, for group-level men-
tal disorders. If the interaction term for age and/or sex was sig-
nificant (P<.01), we stratified the analysis based on that vari-
able. If the interaction term was not significant, we adjusted
for the variable in the analyses.

Analysis for Objective 1

We used wave 2 of the survey to examine the cross-sectional
association between all lifetime mental disorders/suicide at-
tempts and income. Wave 2 of the survey was used for this analy-
sis because information on all mental disorders/suicide at-
tempts was available for participants at that point. To maximize
power, we tested for age and sex interactions only at the group
level for mental disorders and not for individual disorders. There
were few significant interactions for sex and income in rela-
tion to mental disorders and suicide attempts. Thus, we ad-
justed for sex in the analyses. However, we found a significant
interaction for age (continuous) and income across all out-
comes. We conducted sensitivity analyses and determined that
it was optimal to stratify age into 2 categories: 20 to 54 years
and 55 years or older.

Analysis for Objective 2

We used wave 1 household income quartiles and examined the
risk for incident new-onset mental disorders during the 3-year
follow-up period. To reduce the number of comparisons and
increase the power for incident analyses, we grouped mental
disorders into the following categories: (1) any incident mood
disorder (major depression, dysthymia, and bipolar disorder),
(2) any incident anxiety disorder (social phobia, generalized anxi-
ety disorder, panic disorder, agoraphobia, and specific phobia),
(3) any incident substance use disorder (alcohol abuse or de-
pendence, drug abuse or dependence, and nicotine depen-
dence), and (4) incident mood/anxiety or substance use disor-
der. The 3-year incidence rate for each of these outcomes was as
follows: incident mood disorder, 6.8% (99% confidence inter-
val, 6.2-7.3); incident anxiety disorder, 9.7% (9.1-10.4); inci-
dent substance use disorder, 10.8% (10.0-11.7); and incident
mood, anxiety, or substance use disorder, 19.9% (18.8-21.1).
Similar to previous methods using the NESARC,* we cre-
ated a separate at-risk group of people for each disorder cat-
egory. For example, when examining the outcome of any in-
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Table 1. Cross-sectional Association Between Household Income and Each of the Mood, Anxiety, Substance Use,
and Personality Disorders
Household Income, $

' No. (%)2 AOR (99°% CI)" '
Lifetime ' 20000- 40000- ' 20 000- 40000- '
Mental Disorder =19999 39999 69999 =70000 =19999 39999 69999 =70000
Major depression 2145 (27.1) 2045 (21.9) 1955 (21.1) 1795 (19.4) 1.44(1.24-168)  1.13(1.00-1.27)  1.06 (0.94-1.19) 1.00 [Reference]
Dysthymia 690 (8.1) 496 (5.3) 413 (4.5) 340 (3.6) 2.01(1.53-2.64) 1.38(1.07-1.77)  1.19(0.94-1.50) 1.00 [Reference]
Bipolar disorder 797 (10.1) 721 (8.3) 540 (6.0) 436 (47) 256 (2.05-320) 194 (1.59-2.36)  1.26 (1.02-1.57) 1.00 [Reference]
Panic disorder® 774 (9.8) 652 (7.2) 622 (7.1) 579(6.3)  1.77 (1.41-2.21)  1.22(0.99-1.51)  1.13(0.93-1.38) 1.00 [Reference]
GAD 814 (10.3) 702 (7.9) 668 (7.3) 546 (6.2) 167 (1.34-2.08)  1.29(1.05-1.58)  1.17 (0.95-1.44) 1.00 [Reference]
PTSD 776 (9.3) 680 (7.1) 534 (5.5) 473 (49)  1.80(1.41-229) 1.39(1.12-1.74)  1.08 (0.86-1.36) 1.00 [Reference]
Agoraphobia 27 (0.4) 19 (0.2) 29 (0.5) 20(0.2) 1.43(0.49-4.14) 0.86(0.33-2.27)  1.95(0.75-5.05) 1.00 [Reference]
Specific phobia 1442 (17.3) 1404 (15.4) 1347 (14.6) 1294 (141) 1.33(1.13-1.56)  1.13(0.99-1.30)  1.03 (0.91-1.18) 1.00 [Reference]
Social phobia 685(8.7)  617(7.2) 643 (7.4) 503 (5.5) 170 (1.36-2.13)  1.39(1.14-1.70)  1.37 (1.13-1.68)  1.00 [Reference]
Alcohol use disorder 2018 (28.0) 2649 (31.5) 3136 (36.2) 3500 (39.6) 0.76 (0.66-0.88)  0.81(0.71-0.91)  0.88 (0.79-0.98) 1.00 [Reference]
Drug use disorder 797 (11.7) 981 (11.8) 1064 (12.1) 1070 (12.3) 1.17 (0.96-1.43)  1.07 (0.90-1.27)  0.97 (0.83-1.15) 1.00 [Reference]
Nicotine dependence 1904 (25.4) 2101 (25.2) 1917 (24.0) 1635 (19.3) 1.88 (1.62-2.18)  1.70(1.47-1.96)  1.39 (1.20-1.61) 1.00 [Reference]
Schizoid PD 370 (4.8) 305 (3.3) 277 (2.9) 192 (2.0)  2.46 (1.79-3.37)  1.66 (1.22-2.27)  1.40 (1.04-1.90) 1.0 [Reference]
Paranoid PD 600 (7.3) 471 (4.6) 386 (4.3) 232 (2.3) 312 (2.31-4.21)  1.93(1.46-2.57)  1.76 (1.33-2.35)  1.00 [Reference]
Schizotypal PD 562 (6.4) 406 (4.3) 344 (3.8) 222 (2.3)  2.70 (2.00-3.66)  1.81(1.33-2.46)  1.57 (1.20-2.06) 1.00 [Reference]
Borderline PD 771 (9.6) 648 (7.0) 483 (5.2) 329 (3.3)  3.08(2.37-4.02) 217 (1.72-2.74)  1.52 (1.17-1.97) 1.00 [Reference]
Histrionic PD 163 (2.3) 208 (2.2) 168 (1.7) 112(1.2)  1.85(1.18-2.89)  1.76 (1.19-2.59)  1.30 (0.89-1.91) 1.00 [Reference]
Antisocial PD 325(47)  315(4.2) 314 (3.8) 272 (31)  2.06 (1.49-2.85)  1.58 (1.16-2.16)  1.24 (0.93-1.66) 1.00 [Reference]
Narcissistic PD 665(7.2)  658(7.0) 579 (5.6) 547 (5.4)  1.16(0.92-1.46)  1.16(0.94-1.44)  0.93 (0.77-1.14) 1.00 [Reference]
Avoidant PD 307 (3.9) 214 (25) 176 (2.1) 124 (1.5)  2.79(1.93-4.03) 1.73(1.21-2.49)  1.38(0.95-2.02) 1.00 [Reference]
Dependent PD 70 (0.9) 39 (0.5) 25 (0.3) 13(0.1)  8.19(3.16-21.25) 4.7 (1.68-10.32) 1.94 (0.72-5.20) 1.00 [Reference]
Obsessive-compulsive PD 609 (8.2) 698 (8.1) 720 (7.8) 726 (8.1)  1.12(0.88-1.43)  1.06(0.85-1.32)  0.97 (0.82-1.16) 1.00 [Reference]
Psychosisd 174 (1.9) 56 (0.7) 36 (0.4) 33(0.3) 4.28(2.11-8.67) 1.71(0.81-3.59)  0.99 (0.47-2.07) 1.00 [Reference]

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval; GAD, generalized anxiety disorder; PD, personality disorder; PTSD, posttraumatic stress disorder.

2Unweighted number, weighted percentage.

b Adjusted odds ratio with 99% Cl (adjusted for age, sex, race/ethnicity, marital status, and number of persons in the household).

CPanlc disorder with or without agoraphobia.
dSchizophrenia or psychotic illness.

cident mood disorder, participants with a baseline lifetime history
of any mood disorder were excluded from analysis. We also ad-
justed for other Axis I mental disorders at baseline. So, in this
example, we adjusted for baseline lifetime history of any anxi-
ety or substance use disorder. We tested for age by income in-
teractions and for sex by income interactions in relation to men-
tal disorders. None of these interaction terms were significant.
Thus, we adjusted for age, sex, race/ethnicity, marital status,
and number of people in the household.

Analysis for Objective 3

We created a change in the household income variable based
on the difference between wave 1 and wave 2 household in-
come. This change variable was grouped into 3 categories: de-
crease in income, no change in income, and increase in in-
come. Among the whole sample, 32.9% had a decrease in
income, 18.0% had no change in income, and 49.1% had an
increase in income. The same incident mental disorders that
were used in objective 2 were used as dependent variables. We
tested for age by income interactions and for sex by income in-
teractions in relation to mental disorders. None of these inter-
action terms was significant. Thus, we adjusted for age, sex,
race/ethnicity, marital status, and number of people in the house-
hold, as well as other Axis I baseline lifetime mental disorders.

Analysis for Objective 4

We examined whether baseline lifetime and past-year mental dis-
orders were associated with a reduction in personal income dur-
ing the 3-year period. Similar to objectives 2 and 3, age and sex
interaction terms were not significant in this set of analyses.

o TS

CROSS-SECTIONAL ANALYSES

Table 1 shows the results of analysis of objective 1. Men-
tal disorders, with the exceptions of agoraphobia, nar-
cissistic PD, obsessive-compulsive PD, drug use disor-
der, and alcohol use disorder, were associated with
increased likelihood of lower levels of income. In com-
parison with participants who had income of $70 000 or
more per year, participants in the 2 lowest income cat-
egories (ie, <$40 000 per year) had increased odds of most
of the mental disorders. Axis II PDs had odds ratios that
were often greater than 2.0. A few mental disorders were
associated with every level of decrease in income (ie, bi-
polar disorder, social phobia, nicotine dependence, para-
noid PD, schizoid PD, schizotypal PD, and borderline PD).
Interestingly, lower levels of income were associated with
a significantly lower likelihood of alcohol use disorder.

Table 2 shows the relationship between income and
lifetime suicide and mental disorders at the group level.
We found that there was a significant interaction be-
tween age with income in relation to all mental disor-
ders and suicide attempts. Thus, we stratified the sample
into 2 groups: (ie, 20-54 years and 55 years or older).
Since we did not find significant interactions for sex and
income, we included sex as a covariate in the logistic mod-
els. Table 2 shows that the associations between lower
levels of income and higher likelihood of mental disor-
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Table 2. Cross-sectional Association Between Household Income, Lifetime Mental Disorder Groups, and Suicide Attempts

Household Income, $

No. (%)? AOR (99% CI)"
I 20000- 40 000- b 20000- 40 000- !

Lifetime Outcome =19999 39999 69999 =70000 =19999 39999 69999 =70000
Any mood disorder®

Age.y

20-54 1444 (37.1) 1627 (29.6) 1639 (25.0) 1597 (22.7) 1.80 (1.50-2.16) 1.36 (1.18-1.57) 1.08 (0.95-1.24) 1.00 [Reference]

=55 951 (22.7) 651 (17.0) 483 (18.2) 360 (16.1) 1.11(0.85-1.44) 0.90 (0.72-1.14) 1.08 (0.86-1.37) 1.00 [Reference]
Any anxiety disorderd

Age.y

20-54 1478 (37.1) 1750 (31.7) 1909 (29.7) 1906 (27.3) 1.54 (1.29-1.83) 1.25(1.09-1.43) 1.11(0.98-1.27) 1.00 [Reference]

=55 1119 (26.4) 819 (22.1)  633(23.9) 483 (22.1) 1.07 (0.83-1.38) 0.92 (0.74-1.13) 1.07 (0.86-1.35) 1.00 [Reference]
Any substance use disorder®

Age, y

20-54 1930 (53.6) 2554 (50.9) 3036 (50.7) 3378 (50.4) 1.34 (1.14-157) 1.17 (1.01-1.34) 1.06 (0.93-1.20) 1.00 [Reference]

=55 1117 (27.1) 1134 (32.0) 963 (38.1) 4811 (38.9) 0.72(0.59-0.89) 0.81 (0.66-0.99) 1.00 (0.82-1.22) 1.00 [Reference]

Any mood, anxiety,
or substance use disorder

Age,y
20-54 2705 (70.7) 3577 (67.3) 4136 (66.3) 4484 (65.5) 1.36(1.16-1.59) 1.18(1.03-1.35) 1.05(0.93-1.20) 1.00 [Reference]
=55 2070 (49.5) 1790 (50.5) 1376 (53.5) 1146 (54.0) 0.87 (0.71-1.05) 0.88 (0.73-1.05) 0.98 (0.82-1.18) 1.00 [Reference]
Any personality disorderf
Age, y
20-54 1349 (33.7) 1572 (28.9) 1532 (24.0) 1411(20.0) 1.77 (1.46-2.16) 1.51 (1.30-1.76) 1.21 (1.05-1.38) 1.00 [Reference]
=55 707 (16.7) 520 (13.6) 388 (14.4) 304 (13.5) 1.23(0.92-1.65) 0.99 (0.76-1.29) 1.06 (0.79-1.41) 1.00 [Reference]
Any suicide attempt
Age, y
20-54 358 (8.7) 252 (4.8) 217 (3.6) 168 (2.3)  3.66 (2.56-5.24) 2.03 (1.44-2.87) 1.52(1.09-2.13) 1.00 [Reference]
=55 113 (2.5) 71(1.7) 57 (2.1) 29(1.4) 1.31(0.66-2.57) 1.06(0.53-2.13) 1.45(0.70-2.97) 1.00 [Reference]

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval.

2Unweighted number, weighted percentage.

b Adjusted odds ratio with 99% Cl (adjusted for sex, race/ethnicity, marital status, and number of persons in the household).

CMajor depression, dysthymia, or bipolar disorder.

dSocial phobia, agoraphobia without panic disorder, panic disorder with or without agoraphobia, specific phobia, posttraumatic stress disorder, or generalized
anxiety disorder.

€Alcohol use disorder, drug use disorder, or nicotine dependence.

fSchizoid, paranoid, schizotypal, borderline, antisocial, histrionic, antisocial, avoidant, obsessive-compulsive, or dependent.

ders were significant across all mental disorder catego- ingly, an increase in income during the follow-up pe-
ries for participants between 20 and 54 years old. There riod was not associated with an increase or decrease in
were no significant associations between income level and odds of incident mental disorders.

mental disorders among people 55 years or older, with The results from the analysis for objective 4 found no
the exception of the any substance use disorder cat- significant relationships between baseline mental disor-
egory, in which lower levels of substance use were found ders and a change in income status during the 3-year fol-
among participants in the lower 2 income levels com- low-up period. For the sake of brevity, we have not re-
pared with those in the highest income level. ported these results in table format, but they are available

upon request from the corresponding author.
LONGITUDINAL ANALYSES

Table 3 shows the relationship between baseline income m

categories and incident Axis I mental disorders (mood, anxi-

ety, or substance use). In comparison with participants who To the best of our knowledge, the present study exam-
had income of $70 000 or more per year, participants with ined the relationship between income and mental disor-
household income less than $20 000 were at increased odds ders and suicide attempts using the largest population-
of mood disorders. Baseline household income was not as- based longitudinal sample to date. There are several key
sociated with increased risk of incident anxiety or sub- strengths of this study. First, the NESARC includes a stan-
stance use disorders. dardized interview-based assessment of mental disor-

Table 4 shows the results of objective 3, which ex- ders, helping to overcome limitations of the many pre-
amined the association between change in household in- vious studies that used self-report distress instruments
come during the 2 time points and risk for incident men- to proxy diagnostic status. Second, the NESARC is the
tal disorders. Participants with a decrease in income during most contemporaneous longitudinal data set and allows
the study period, compared with those with no change for examination of both cross-sectional and longitudi-
in income, were at significantly increased risk of inci- nal relationships between income and mental disorders.
dent mood disorders; substance use disorders; and any The main findings from this study have important pub-
mood, anxiety, or substance use disorders. Interest- lic health implications. Participants in the lowest in-
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Table 3. Incident Mental Disorders in Relation to Baseline Household Income

Household Income, $

No. (%)2 AOR (99% CI)b
[ 11 1
20000-  40000- 20 000- 40000-
Incident Mental Disorder =19999 39999 69999 =70000  =19999 39999 69999 =70000
Any incident mood disorder® 609 (8.5) 576(7.5) 449 (5.9) 328(5.7) 1.42(1.08-1.88) 1.26(0.99-1.60) 0.9 (0.79-1.24) 1.00 [Reference]
Any incident anxiety disorder? 823 (10.6) 828 (10.2) 700 (9.0) 554 (9.4) 1.06 (0.87-1.29) 1.06 (0.88-1.27) 0.91 (0.74-1.11) 1.00 [Reference]

Any incident substance use
disorder®

Any incident mood, anxiety,
and substance use disorder

624 (11.0) 625 (10.6) 556 (11.2) 411 (10.3) 1.18 (0.94-1.48) 1.08 (0.88-1.32) 1.10(0.90-1.35) 1.00 [Reference]

907 (20.9) 964 (20.0) 825 (20.0) 609 (18.9) 1.16 (0.94-1.43) 1.07 (0.89-1.30) 1.05 (0.88-1.27) 1.00 [Reference]

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval.

aUnweighted number, weighted percentage.

b Adjusted odds ratio with 99% CI (adjusted for age, sex, race/ethnicity, change in marital status, number of family members in the household, and other
baseline mental disorder).

¢ Major depression, dysthymia, or bipolar disorder.

dSocial phobia, agoraphobia, panic disorder, specific phobia, or generalized anxiety disorder.

€Alcohol use disorder, drug use disorder, or nicotine dependence.

Table 4. Incident Mental Disorders in Relation to Change in Household Income Status Between Baseline
and 3-Year Follow-up Period

Change in Household Income During 2 Waves of Survey

No. (%)? AOR (99% CI)b

[ 10

Reduction No Change Increase Reduction No Change Increase
Incident Mental Disorder in Income in Income in Income in Income in Income in Income
Any incident mood disorder® 724 (8.5) 287 (5.2) 951 (6.2) 1.55 (1.17-2.05)  1.00 [Reference] 1.08 (0.84-1.40)
Any incident anxiety disorderd 948 (10.3) 478 (8.8) 1479 (9.7) 1.14 (0.94-1.38)  1.00 [Reference] 1.03 (0.87-1.21)
Any incident substance use disorder® 788 (12.1) 315(8.1) 1113 (10.9)  1.40(1.09-1.80) 1.00 [Reference] 1.11 (0.89-1.38)
Any incident mood, anxiety, or substance use disorder 1171 (21.5) 503 (16.4) 1694 (20.0)  1.30 (1.06-1.60) 1.00 [Reference] 1.11(0.92-1.33)

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval.
aUnweighted number, weighted percentage.

b Adjusted for age, sex, race/ethnicity, change in marital status, number of family members in the household, and other baseline mental disorder.

CMajor depression, dysthymia, or bipolar disorder.

dSocial phobia, agoraphobia, panic disorder, specific phobia, or generalized anxiety disorder.

€Alcohol use disorder, drug use disorder, or nicotine dependence.

come category were at increased odds of most of the men-
tal disorders compared with those in the highest income
category. Individuals with low income were at in-
creased risk for incident mood disorders even after ad-
justing for other baseline Axis I mental disorders. A re-
duction in household income was associated with any
incident mood, anxiety, and substance use disorders.

Although the present study supports the social cau-
sation theory of the association between income and men-
tal disorders, a causal link between income and mental
disorders cannot be drawn. This lack of capacity to infer
causality is a limitation of most studies in this area of in-
quiry. To date, only 1 study meets criteria for causation.
A longitudinal study’ of winners of medium-sized lot-
teries in Britain showed a decrease in subjective distress
in comparison with the control group. However, that study
was limited by the lack of detailed assessment of mental
disorders.

Several mechanisms might increase the risk of indi-
viduals with lower income to develop mental health prob-
lems. These mechanisms may include overcrowding, hun-
ger, violence, social networks, and a decreased capacity
to acquire health care for physical health problems.?*>”

The present study underscores the need for targeted pub-
lic health interventions for early detection and treat-
ment of mental health problems among people with
household income less than $20 000.

With the recent worldwide economic recession, we were
particularly interested in examining the relationship be-
tween change in household income and risk for mental
health problems. We had hypothesized that, compared with
no change in income during the 3-year period, a decrease
in income would be associated with increased risk of in-
cident mental health problems and an increase in income
would be associated with a lower likelihood of incident
mental health problems. The findings from our study pro-
vide partial support for the social causation hypothesis in
that a decrease in income was associated with increased
risk for mood disorders and substance use disorders. A re-
duction of income was not associated with incident anxi-
ety disorders. Because of the assessment of suicide at-
tempts only at the second wave of the survey, we were
unable to examine whether a reduction in income was as-
sociated with incident suicide attempts.

We did not find any evidence to suggest that an in-
crease in household income was protective in reducing
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the risk for incident mental health problems. It is plau-
sible that a reduction in income might have a short-
term effect on increasing mood disorders and substance
use disorders, whereas an increase in income may have
along-term effect on reducing the risk for mental health
problems that was not captured during the time of the
study. Alternatively, as Kahneman et al® point out, an in-
crease in income may not be associated with improved
life satisfaction and happiness.

Although much of the focus in the literature has been
on the relationship between income and Axis I mental
disorders, the present study shows strong associations
between many of the PD (Axis II) diagnoses and in-
come. Since PDs are usually lifelong patterns of behav-
ior and were assessed only once in this survey, we were
only able to examine the relationship between PDs and
income cross-sectionally; thus, we can draw limited con-
clusions and cannot make any causal inferences. It is pos-
sible that individuals in lower income categories are more
likely to have particular PDs. Alternatively, it is possible
that individuals with particular PDs are more likely to
have difficulties with employment and relationships, lead-
ing to comparatively lower income potential and there-
fore decreased incomes. We were particularly surprised
by the lack of association between narcissistic PD and
obsessive-compulsive PD and income. We speculate that
these 2 types of PDs may be more adaptive in work set-
tings than other PDs (borderline, schizoid, and para-
noid) that were strongly negatively associated with in-
come. For example, features of obsessive-compulsive PD
include compulsive attention to detail and perfectionism—
personality features that may have some utility in a work
environment—whereas odd, eccentric behavior (clus-
ter A PD) and impulsivity and anger management prob-
lems (core features of borderline PD) may be much more
likely to interfere with work functioning.

In comparison with participants who reported in-
come of $70 000 or more per year, those in the lower in-
come categories were significantly less likely to have an
alcohol use disorder. Since our a priori hypothesis was
that alcohol use disorders, similar to other mental dis-
orders, would be associated with lower income, this could
be a chance finding. To date, we found no literature stat-
ing that low-income individuals are at a lower risk of al-
cohol use disorders in comparison with higher-income
individuals. We carefully reviewed our analysis and ruled
out any moderators. We are reluctant to speculate about
this unexpected finding; nonetheless, it is possible that
diminished income reduces an individual’s capacity to
purchase alcohol.

Furthermore, we did not find that baseline mental dis-
orders were associated with an increased risk of reduc-
tion in income in the 3-year follow-up period. It is pos-
sible that lower levels of income have a stronger effect
on mental health problems than the impact of mental dis-
orders on household income. Alternatively, the 3-year
follow-up period might be too short for the impact of men-
tal disorders to be observed. It is also possible that the
effect of mental disorders on income might occur at an
earlier age (eg, adolescence) rather than adulthood.

In the cross-sectional analyses, we found that age was a
moderator in the relationship between income and men-

tal disorders as well as in the relationship between income
and suicide attempts. Lower levels of income were associ-
ated with increased odds of mental disorders among par-
ticipants who were 20 to 54 years old, but this association
was not significant among older adults, with the excep-
tion of the any substance use disorder category, in which
lower levels of income were associated with higher likeli-
hood of substance use disorder diagnoses. Similar to the
current findings, a recent cross-sectional study® in the Ca-
nadian general population found that low income was
strongly associated with mental illness among adults. How-
ever, the prevalence of mental illness among low-income
older adults was not much higher than in those with higher
income. We speculate that there might be several reasons
for this age discovery. In comparison with younger adults,
older adults have a lower likelihood of mental illness*® and
greater likelihood of psychological well-being and satis-
faction.® Thus, household income may not have as strong
an influence on mental illness among older adults than it
does in younger adults. It is also possible that older adults
in the community might have a greater economic base and
assets than younger adults. Thus, older adults may not rely
on income as much as younger adults. The NESARC did
not have any information about the participants’ eco-
nomic base. Finally, older adults are unlikely to have de-
pendents; thus, they might not need as much income as
younger adults. Future studies should consider exploring
these age differences between income and mental illness.

The present findings should be considered in the con-
text of the study’s limitations. Although we found strong
relationships between household income and mental dis-
orders, causal inferences cannot be drawn. Also, al-
though all mental disorder diagnoses were made by a re-
liable structured interview conducted by trained lay
interviewers, the diagnoses may not match those made
by an experienced clinician. Furthermore, we did not have
information about the lethality or number of suicide at-
tempts. The survey was conducted between 2001 and
2005 when the world economy was not in a recession.
Thus, it is possible that the relationship between in-
come and mental illness might not be the same during
the economic recession. For example, a decrease in house-
hold income during a period of economic growth may
be more stressful for an individual in comparison with a
period when there is an economic recession. During the
latter circumstances, the individual may take solace in
the fact that the change in income is not within his or
her control. It is possible that a person may not be as dis-
tressed about his or her own shortcomings and have so-
cial support from other members in the community who
are also facing a decrease in household income. To the
best of our knowledge, there have been no large, repre-
sentative mental health surveys conducted during the eco-
nomic recession; thus, the present study uses the most
recently collected mental health survey data to examine
the association between income and mental disorders.
For the longitudinal analyses, to maximize power and
minimize the number of comparisons, we examined only
incident mental disorders at the larger category level of
mental disorders rather than each diagnosis. Further stud-
ies using larger samples, longer periods of follow-up, and
multiple follow-up assessments will facilitate the capac-
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ity to examine the relationship between baseline in-
come and change in income in relation to individual men-
tal disorders. The assessment of schizophrenia and
psychosis was limited because it was based on a ques-
tion that asked participants whether they had been di-
agnosed with schizophrenia or psychosis by a health care
professional. Although this method has limitations, it is
commonly used in psychiatric epidemiologic studies® be-
cause lay interviewer—based assessment of psychotic illness
has shown poor reliability and validity.” Furthermore,
we were unable to adjust for physical health conditions
that may be potential confounders in this relationship.
Moreover, there was no information available in the sur-
vey as to the reason for the decrease in income (eg, re-
tirement or job loss) or in the assets of the members of
the household. Finally, data used were provided by US
participants and may not be generalizable to other coun-
tries with different cultures and health care systems.

In conclusion, within the context of a worldwide eco-

nomic recession and ongoing debates within the US fed-
eral government on health care reform, the present study
has substantial policy implications. Most important, the
findings suggest that income below $20 000 per year is
associated with substantial psychopathologic character-
istics and that there is a need for targeted interventions
to treat and prevent mental illness in this low-income sec-
tor of the population. The findings also suggest that adults
with reduction in income are at increased risk of mood
and substance use disorders.
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