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ABSTRACT
We analyze the impact of unemployment on the mental health of Mexican immi-
grants, comparing them with Mexicans born in the United States, other Hispan-
ics, and white and African-American natives, using the 1999 and 2009 National
Health Interview Surveys. Noteworthy is the low prevalence of mental health disor-
ders among Mexican immigrants. Despite strongly increased unemployment rates,
mental health problems remained rather stable; nevertheless—while accounting for
the possibility of bidirectional causality using instrumental variables—our findings
suggest a strong negative effect of unemployment on mental health. Group compo-
sition effects help to explain this. The impact of unemployment on mental health
strongly increased among native whites while for the socioeconomically more disad-
vantaged African-Americans and Hispanics the impact was unchanged.

Keywords: 1. unemployment, 2. mental health, 3. Latin Americans in the U.S.,
4. Mexican immigrants, 5. causal analysis.

Desempleo y salud mental entre inmigrantes mexicanos y otros grupos
de poblacion en Estados Unidos

RESUMEN
Analizamos el impacto del desempleo en la salud mental de los inmigrantes mexicanos,
comparando a éstos con los mexicanos nacidos en Estados Unidos, con otros hispanos,
y con los nativos blancos y afroamericanos, con base en las National Health Interview
Surveys de 1999 y 2009. Destacan las bajas prevalencias de tensiones sicoldgicas en los
inmigrantes mexicanos. A pesar del aumento de las tasas de desempleo, los problemas
de salud mental se mantuvieron estables; sin embargo, nuestros resultados sugieren un
fuerte efecto negativo del desempleo sobre la salud mental. Efectos de la composicion
de los grupos ayudan a explicarlo. El impacto del desempleo sobre la salud mental au-
menta considerablemente entre los blancos nativos, mientras en los grupos con mds des-
ventajas socioecondmicas, los afroamericanos y los hispanos, se mantuvo sin cambios.
Palabras clave: 1. desempleo, 2. salud mental, 3. latinoamericanos en Estados
Unidos, 4. inmigrantes mexicanos, 5. andlisis causal.
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Introduction’

Ever since the beginning of the previous century, various studies
have shown a negative correlation between unemployment and the
mental health of the unemployed. For immigrants, however, there
are indications that the relation between unemployment and men-
tal health could be different than among the general population.
Furthermore, a correlation does not imply that unemployment is
the reason of mental health problems. This paper investigates the
impact of unemployment on the mental health of Mexican im-
migrants and other Latin Americans, comparing them with the
native non-Hispanic white and African-American population, an-
alyzing more or less homogeneous population groups with diverse
economic, social, and cultural backgrounds.

Factors such as economic restructuring and the labor market
have been shown to contribute to increase unemployment among
certain ethnic groups (Wilson, 1991). Recent studies show that
in times of economic crises, the difference between the unem-
ployment rates of white natives and Latin American groups wid-
ens (Kochhar, Espinoza, and Hinze-Pifer, 2010). For example, in
2006 the unemployment rate for non-Hispanic white natives was
4.1 %, whereas for Mexican immigrants it was 4.8 %. In 2010,
the rate for the former increased to 8.7 % and to 12.4 % for the
latter, whereas the rate for African-Americans went from 9.9 to
17.1 %. Also, health in general and mental health in particular
differ between population groups, although the relation is not
straightforward, evidenced by what is known as the Hispanic
health paradox: It is frequently observed that Hispanics report
better health than non-Hispanic white natives despite their gen-
erally less favorable economic and social situation (Markides and
Coreil, 1986). There is evidence that unemployment is one of the
causes of mental health problems (Paul and Moser, 2009), but
migration complicates relations between labor, economic restruc-
turing, and mental health.

! The authors acknowledge support from PAPIIT-IN301714-UNAM.
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Our hypothesis is that unemployment has a negative impact
on a person’s mental health, and that this effect is stronger in eco-
nomically and socially more vulnerable population groups, in par-
ticular Mexican immigrants and—to a lesser extent—other Latin
Americans and Afro-Americans, than for non-Hispanic native
whites. To test this we estimate probit models with instrumental
variables, on the basis of information from the 1999 and 2009
National Health Interview Surveys (NHIS). The analysis aims to
compare people according to their ethnicity and place of birth?,
dividing them into five groups: Mexican immigrants; Mexican-
Americans (individuals born in the United States defining them-
selves as of Mexican origin); other Hispanics (including Puerto
Ricans and Latin Americans from countries other than Mexico,
either immigrants or U.S.-born); African-Americans born in the
United States, and the native non-Hispanic white population.
The years of study have been chosen as they coincide with periods
of economic stability (1999) and crisis (2009).

This introduction is followed by a section with a brief back-
ground on unemployment and mental health in the United States.
The third section describes the data being used, and the fourth
explains the econometric framework. The fifth section presents
the results of the analysis, and the sixth and final section discusses
the outcomes and poses some conclusions.

Unemployment and Mental Health: A Background

In the United States, minorities such as African-Americans and
Mexican immigrants have historically been more affected by
unemployment than the non-Hispanic white natives (Caicedo,
2010). Differences in unemployment rates between native whites
and African-Americans have been the subject of several studies
performed from various theoretical perspectives (human capital,
economic restructuring, social networks; e.g., Stratton, 1993;

? In the remainder of the paper we use the terms “ethnic group” and “ethnicity,”
although we are aware that the distinction between the groups is a mix of (perceived)
ethnicity, race, and place of birth.
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Browne, 1997; Fairlie and Sundstrom, 1999; Granovetter, 1995).
The results can be employed to explain the differences observed
between the rates for natives and Latin Americans, although
Castells (1998) argues that a different situation is experienced by
Latin American immigrants, whose family structures are stronger
and whose social networks provide them with important support
regarding labor information and references, a factor that makes
it easier for them to get a job (Granovetter, 2005). Granovetter
(1995:133) argues that African-Americans are at a disadvantage
when it comes to using these informal channels of job informa-
tion, as they are underrepresented in the employment structure
itself; the more non-black friends African-Americans have, the
easier their labor integration becomes. In the case of the Hispanic
population, Borjas and Tienda (1985) claim that discrimination is
one of the factors explaining their higher unemployment rates, al-
though Wilson (1998) argues that for African-Americans, racism
is not a direct explanation for their high level of unemployment,
but that it is also linked to the transformations in the productive
structures of cities: The demand for lower-qualified workers has
dropped, and since African-Americans are significantly less quali-
fied than white citizens, unemployment hits them harder.

The so-called Hispanic health paradox has been reported for
several diseases and also for mortality. While typically socioeco-
nomically disadvantaged, Hispanics often report better health
than non-Hispanic whites in the United States (Markides and
Coreil, 1986; Martinez, Aguayo-Tellez, and Rangel-Gonzalez,
2015; Fuller-Thomson ez al., 2013). Whereas many ethnographic
studies find that the Mexican-origin population presents psy-
chiatric problems at levels similar to those observed in the non-
Hispanic white natives (Vega ez al., 1984), Alegria er al. (2008)
found that psychiatric disorders are less frequent among those
who have Latin American origins but were born in the United
States than among non-Hispanic natives, and that immigrants
report lower rates of psychiatric disorders than U.S.-born Hispan-
ics, suggesting that the Hispanic health paradox may also apply
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with respect to mental health. Studies have shown that the popu-
lation with Mexican origins presents lower rates of admission in
hospitals specializing in mental health (Vega and Rumbaut, 1991;
Carrasquillo, Carrasquillo, and Shea, 2000; Guarnaccia, Mar-
tinez, and Acosta, 2005). These results have raised discussions
on whether the lower number of Mexican-Americans admitted
to these hospitals is due to a lower occurrence of mental disorders
or to a lower number of individuals making use of this type of
services. It has been pointed out that Mexican culture somehow
helps muffle the effects of stress factors on individuals, and that it
is also more tolerant of abnormal behavior a member of the family
might show (Vega and Rumbaut, 1991). Others find that one of
the factors that stop Hispanic immigrants from reporting mental
health problems and secking professional help to solve them is the
great limitation involved in trying to communicate in the Eng-
lish language (Carrasquillo, Carrasquillo, and Shea, 2000; Ku
and Waidmann, 2003; Guarnaccia, Martinez, and Acosta, 2005;
DuBard and Gizlice, 2008). Grant ez al. (2004) point out that the
lower rates of mental disease among Mexican immigrants com-
pared with Mexican-Americans and non-Hispanic white natives
are due to a selection effect of emigration; that is, individuals with
good physical and mental health are more likely to migrate to
the United States. Also, the migratory process itself as well as the
subsequent social and cultural adaptation of the immigrant to the
receiving society play a very important role in their mental health
(Portes and Rumbaut, 1994; Bhugra and Jones, 2001). Vega, Kol-
ody, and Valle (1987) add socio-demographic characteristics to
this list, such as low level of education, low income, unemploy-
ment, marriage breakups and being undocumented. More gener-
ally, discrimination also has been identified as a factor negatively
affecting mental health (Pascoe and Richman, 2009).

Studies performed around the world in the areas of psychiatry,
social psychology, and sociology illustrate that unemployment
can deteriorate workers’ mental health. Contemporary research
leads to the conclusion that unemployed individuals show lower
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levels of psychological well-being, a higher level or anxiety and
depressed feelings, and a lower level of self-esteem and life satis-
faction (Garrido, 2009; Mossakowski, 2009; Kennedy and Mc-
Donald, 20006).

Del Pozo et al. (2002) argue that when individuals lose their
jobs, there is a fast deterioration of their mental health due to
the absence of “psychosocial contributions,” the impossibility of
predicting and planning for the future and the loss of a valued
social position. The authors show that the longer the unemploy-
ment condition extends, the stronger the mental health dete-
rioration. Moreover, high unemployment levels have even been
related to high suicide rates (Milner, Page, and LaMontagne,
2013). Schaufeli (1992) points out that the relation between un-
employment and mental health is not direct but, on the contrary,
is mediated by the individual’s personal characteristics, such as a
high level of self-esteem and a low level of neuroticism or men-
tal instability. The 1LO (2000) claims that in today’s context of
economic restructuring, where in addition to unemployment a
noticeable deterioration of labor conditions is observed, mental
illnesses are more present than ever among workers. Thapa and
Hauff (2005) have found a strong link between the lack of paid
work and psychological anguish among immigrants in particular.
In a meta-analysis, Paul and Moser (2009) compare results con-
cerning the effect of unemployment on mental health in more
than 300 cross-sectional and longitudinal studies. Their conclu-
sion is that there is overwhelming evidence that unemployment
increases psychological problems, and that this is a causal effect.
The relation between mental health and unemployment is not
necessarily due to unemployment causing mental disorders, as
mental problems may also result in job loss. For example, Ettner,
Frank, and Kessler (1997) find that psychiatric disorders reduce
the probability of being employed, while Nelson and Kim (2011)
identify that a mental illness increases the hazard of job termina-
tion. In the analysis we account for this possibility of bidirec-
tional causality.
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Considering that we compare an economic boom with a crisis
year, the findings reported by Dédvalos and French (2011) are rel-
evant; they conclude that economic downturns have a negative
impact on the health-related quality of life (HRQL) indicator, a
measure that goes beyond the incidence of illnesses but that refers
to the perceived physical and mental health. The mental HRQL
measure particularly worsens during economic downturns. Simi-
lar effects of economic downturns on mental health are reported
by Ruhm (2000; 2003), while for several other (physical) diseases
he finds a counter-cyclical relation, i.e., their incidence is lower
during downturns. Charles and DeCicca (2008) show that wors-
ening (local) labor market conditions lower mental health status,
especially among African-Americans and less-educated males.

Data

The National Health Interview Survey (NHIS; IHIS, 2012) gath-
ers information on the non-institutionalized civil population of
the United States. Every year, approximately 35,000 households
(85,000 people) are interviewed, but even though samples are tak-
en from all states, the survey is representative only at the national
level. The African-American and Hispanic parts of the popula-
tion are overrepresented in the sample. The survey does not allow
the distinction between documented and undocumented immi-
grants (NHIS, 2012). In every household one adult (18 years and
over) is selected to complete a set of questions on health condi-
tions, health-care services use and health-related behaviors. For
the years 1999 and 2009 we selected adults between 18 and 65
years of age who were part of the labor force and who answered
questions about their mental health.

Unemployment in 1999 and 2009

Regarding unemployment rates, between 1999 and 2009 there
was a large increase in unemployment levels for all groups, but
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with certain differences among them. In 1999, the United States
was in a time of economic stability, whereas the country had a
long struggle to overcome the financial crisis that hit in 2008.
During 1999, the unemployment rate among non-Hispanic white
natives was 2.1 %, and in 2009 the rate was 7.7 % (Table 1).
Among African-Americans, unemployment rates were double
those of the non-Hispanic white natives both in 1999 and 20009.
In 1999 African-Americans had a 5.3 % rate; this number was
15 % in 2009. Over this 10-year period the unemployment rates
among Latin Americans also tripled; rates for immigrants from
Mexico went from 3.4 % in 1999 to 11.4 % in 2009, whereas
the rate for Mexican-Americans went from 4.2 to 12.1 % and
for other Hispanics from 4.1 to 12.2 %, though there is no sig-
nificant difference between these three groups (Table 1). While
non-Hispanic whites’ unemployment remained at the lowest ab-
solute level, the group also experienced the proportionally largest
growth in joblessness.

Table 1. Unemployment rates by ethnicity and year, 1999-2009

1999 2009 F-test (difer—
ence between
p p 1999
unemployment unemployment and 2009)
#obs. (%) #obs. (%)
Non-Hispanic white natives 12,038 2.1 9,276 7.7 0.0000
African-American 2,374 5.3 2,363 15 0.0000
Mexican-American 913 4.2 909 12.1 0.0000
Mexican immigrants 976 3.4 1,224 11.4 0.0000
Other Hispanics (a) 1,237 4.1 1,349 12.2 0.0000
F-test (difference between
groups (b) 0.0000 0.0000
F-test (same but only
Hispanics (b) 0.5542 0.8091

Source: Own calculations on the basis of the NHIS, 1999 and 2009 (IHIS, 2012).

(a) “Other Hispanics” includes Puerto Ricans.

(b) p-values of F-tests; testing in each ethnic group if the unemployment rates in 1999 and 2009
are the same (last column), respectively. In each year, if the unemployment rates are the same in
all ethnic groups (last two rows, the last row only with the three Hispanic groups).
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Health Condition

In the NHIS, an effort is made to identify individuals’ risk of suf-
fering mental problems. The survey includes six questions on the
basis of which a risk of Non Specific Psychological Disorder indi-
cator is built using the Kessler 6 scale (Kessler ez /., 2002). This
is a measurement tool originally designed by Kessler and Mroczek
(1994) that consists of ten questions on the basis of which symp-
toms associated with depression and anxiety can be identified.
Kessler et al. (2003), however, demonstrate that the scale based
on the six questions included in the NHIS is as effective to detect
mental health disorders as the one based on 10 questions. With
the Kessler 6 scale the risk of suffering from a psychological dis-
order can be identified, but it is not possible to determine whether
the disorder is depression or anxiety.

The following questions were put to a sample of adults 18 or
older: “During the past 30 days, how often did you feel (1) that
everything was an effort, (2) hopeless, (3) nervous, (4) restless
or fidgety, (5) so sad that nothing could cheer you up, and (6)
worthless.” The possible answers are: “(0) None of the time, (1)
A little of the time, (2) Some of the time, (3) Most of the time,
and (4) All of the time.” Assigning scores 0—4 to the answers and
adding up the six indicators gives a scale that moves between the
values 0 and 24. Individuals with values of 13 or more points
have a high risk of experiencing severe non-specific psychological
disorders (Kessler ez a/., 2003:188)°.

Table 2 presents the percentages of people with severe non-spe-
cific psychological disorders, using the above-mentioned defini-
tion. In 1999, the percentage of non-Hispanic white natives with
mental disorders in the sample was 1.6 %, and in 2009 it went up

3 “The optimal cut-point on the K6 to equalize false-positive and false-negative re-
sults in the weighted sample was 0 to 12 versus 13 or more” (Kessler ez a/., 2003:188).
See Caicedo and Van Gameren (2014) for a comparison of the prevalence of mental
health problems when other cut-off points are used. For readability, in the remain-
der of the text we talk about “people with non-specific psychological disorders™ or
“people with mental health problems’,” though strictly speaking we can should say

5%

““people with a high risk to of suffering severe non-specific psychological disorders’.
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to 2.1 %. Among those with a Mexican background we see reduc-
tions of the incidence of mental disorders, though the differences
between 1999 and 2009 are not statistically significant. On the
other hand, we see a very slight increase among other Hispanics,
which results in a significant difference between the three His-
panics groups in 2009 despite the absence of a difference in 1999
(Table 2, last row).

The data seem to confirm the Hispanic health paradox dis-
cussed in section 1 for Mexican immigrants in 2009 but not
in 1999, and neither for Mexicans born in the United States or
the other Hispanics; despite a generally weaker socio-economic
situation, reflected also by the high unemployment rates, men-
tal health problems among Mexican immigrants are lower than
among non-Hispanics. The information provided in Table 2,
however, does not generally confirm that the numbers for mental
health would increase parallel to the rise in unemployment. In
particular, for Mexicans, we find a (small and statistically insig-
nificant) decrease in the prevalence of severe mental health prob-
lems. Nevertheless, this does not imply that there is no causal
relation for Mexicans; it could exist but be broken due to other
characteristics.

Table 2. Severe mental health condition according to Kessler-6 scale (%),

1999 and 2009

1999 2009 F-test (difference betZ/ZanZ 90993
Non-Hispanic white natives 1.6 2.1 0.0171
Native African-Americans 2.6 2.8 0.7670
Mexican-Americans 2.5 2 0.4383
Mexican immigrants 1.8 1.1 0.1221
Other Hispanics 2.4 2.6 0.7836
F-test (difference between groups) 0.0039 0.0124
F-test (same but only Hispanics) 0.5528 0.0170

Source: Own calculations on the basis of NHIS, 1999 and 2009 (IHIS, 2012).
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Empirical Framework

In this section we perform an econometric analysis that seeks to
demonstrate whether unemployment can be considered a causal
factor of the prevalence of serious mental health disorders. The in-
strumental variable technique that is applied, discussed in the next
subsection, permits establishing causal relationships in the absence
of longitudinal data.

Econometric Framework

For this analysis we use the dichotomous measure for the indi-
vidual incidence of serious mental health disorders based on the
Kessler-6 screening scale of non-specific psychological distress as
presented in Table 2. Our main explanatory variable is the indi-
viduals’ unemployment status. However, this is a potentially en-
dogenous variable; it could be that someone became unemployed
after suffering from a mental illness. As indicated in the literature
review, it is not clear whether individuals reported mental health
problems due to losing their jobs or whether they became unem-
ployed because they experienced a mental health problem.

In order to identify a causal relation between mental health and
unemployment, it is necessary to take into account the—poten-
tial—endogeneity of unemployment. In non-longitudinal non-ex-
perimental data like such as we deal with here, using instrumental
variables (IV) is an approved technique to accomplish this. Given
that we use a dichotomous indicator for mental health, and tak-
ing into account the equally dichotomous nature of unemploy-
ment, the IV approach leads us to the application of a bivariate
probit model (Wooldridge, 2010:594-599). Just as with the more
common linear IV models, such as two-stage least squares (2SLS),
instruments must have a strong relationship with the endogenous
explanatory variable, whereas they should not have a direct effect
on the variable of interest. In our case, that means we need vari-
ables that have a strong relation with the individual’s unemploy-
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ment but that have no direct effect on their mental health status
(other than through the unemployment status).

In short, the model establishes two (probit) equations: one for
mental health (MH;*) and one for unemployment (UN;*), where
unemployment is also included in the equation for mental health
as an explanatory variable:

MH* = L UN; + By Xi + us, (1)
UN* = Bu'Xi + Y'Zi + v, 2)

where MH;* and UN;* are unobserved latent variables, the—
continuous—counterparts of the observed variables, mental
health MH;, and the unemployed status UN;, respectively. The
observed variable MH; is equal to 1 if MH;*>0 and equal to zero
in the opposite case; the observed variable, unemployment UN;,
is equal to 1 if UN;*>0 and equal to zero otherwise. The vector
of exogenous variables included in both equations is X;, whereas
vector Z; contains the instrumental variables giving account of
the endogeneity of unemployment that are only included in the
unemployment equation. The model’s equations are estimated
jointly, allowing for a correlation between error terms u; and vi.
Parameter A measures the causal effect of unemployment on the
prevalence of severe mental disorder, if we can assure that the in-
struments included in Z; adequately account for the endogeneity
problem. In fact, with valid instruments, we can test whether or
not endogeneity is an issue that requires correction; if we can re-
ject an endogeneity problem, a simple single probit model formed
by equation (1) only instead of a bivariate probit model (equations
1 and 2) is more efficient and should be preferred. The subsection
“Endogeneity of Unemployment” addresses this.

Other Explanatory Variables

Table 3 shows the descriptive statistics of the other variables (X;)
that are used in the explanation of mental health problems, in



CAICEDO AND VAN GAMEREN / UNEMPLOYMENT AND MENTAL HEALTH 179

addition to the unemployment status. The sample of observations
used in the model for 1999 contained slightly more women than
the sample for 2009, 51.8 % versus 51.4 %, while the sample in
2009 was slightly older, 39.2 in 1999 versus 40.6 years. The fam-
ily size was virtually equal in the two years, but in 2009 fewer
people reported to being married (49.4 % in 1999 versus 45.2 %).
The number of people who reported to being the head of house-
hold has increased from 66.1 % in 1999 to 67 %, mainly at the
expense of spouses of households heads (a reduction from 24.7 %
in 1999 to 22.3 %). The number of non-Hispanic white natives
in the sample has decreased from 68.8 % in 1999 to 61.5 %, com-
pensated by increases in each one of the other groups (note that
this does not mean that the share of “non-whites” in the popu-
lation has grown, because we did not use the sample weights).
The share of people with more than a high school education was
larger in 2009 than in 1999 (61 % versus 57.2 %), while the
self-assessed health in 2009 was marginally better than in 1999,
although for both years we can say that the average respondent
was in good health.

Table 3. Explanatory variables, 1999 and 2009

1999 2009

Mean St. Dev. Mean St. Dev.
Female 0.518 0.5 0.514 0.5
Age 39.2 1.6 40.6 125
Household head (Ref) 0.661 0.473 0.67 0.47
Spouse of household head 0.247 0.431 0.223 0.416
Other/unknown relation to HHH 0.092 0.29 0.107 0.309
Number of persons in family 2.62 1.47 2.58 1.49
Mar.st: married/living together (Ref) 0.494 0.5 0.452 0.498
Mar.st: widowed, divorced, separated 0.225 0.418 0.219 0.413
Mar.st: single (always) 0.28 0.449 0.329 0.47
Non-Hispanic white natives (Ref) 0.688 0.463 0.615 0.487

(Continued...)
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(Table 3 continued)
1999 2009

Mean St. Dev. Mean St. Dev.
Native African-Americans 0.135 0.342 0.156 0.363
Mexican-Americans 0.052 0.223 0.06 0.238
Mexican immigrants 0.054 0.226 0.08 0.271
Other Hispanics 0.07 0.255 0.089 0.284
U.S. citizenship 0.936 0.245 0.911 0.284
Health status 1.97 0.911 2.082 0.931
Educ.: max. primary (Ref) 0.016 0.124 0.015 0.122
Educ.: up to incompl. high school 0.124 0.33 0.113 0.317
Educ.: high school graduate 0.288 0453 0.261 0.439
Educ.: more than high school 0.572 0.495 0.61 0.488
#Observations 17,321 15,005

Source: Own calculations on the basis of NHIS, 1999 and 2009 (IHIS, 2012).
Endogeneity of Unemployment

We briefly discuss our instruments and the conclusions re-
garding the issue of the potential endogeneity of unemploy-
ment in the explanation of mental health problems. We
performed instrumental variable (IV) analysis with different
sets of instruments in linear probability models. As said, we
need variables that explain the unemployment status of indi-
viduals but that are not directly related with mental health
problems. Usually, regional or macro variables such as the re-
gional unemployment rate are considered good candidates. A
high unemployment rate in the region of residence is likely to
increase the probability that a sampled respondent is unem-
ployed, while there is no reason to expect that there is a strong
direct effect on individual mental health problems other than
through the individual’s unemployment. Furthermore, not
less important, the impact of the individual’s unemployment
and mental health status on the regional unemployment rate
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is small. Hence, the regional unemployment is exogenous and
qualifies as an instrumental variable (although recent studies
such as Behanova er 2/. (2013) and Walsh ez 2/. (2013) find in-
dications that urban unemployment rates and neighborhood-
level socioeconomic status may have a direct effect on mental
health).

We construct regional unemployment rates for the four re-
gions that we can distinguish in the data, while we allow for
variation by ethnic group (whites, African-Americans, and His-
panics) and by level of education (primary, incomplete high
school, completed high school, and more than high school). The
rates are calculated within the data by averaging the observed
unemployment in each of the relevant groups; in order to assure
exogeneity, for the calculation of the average unemployment
rate for a specific respondent we exclude that respondent from
the calculation.

Hence, only the other observations with the same charac-
teristics (region, ethnicity, education) are used for the calcula-
tions for each individual; the respondent does not enter the
calculation of the value that applies to him/her. The first row
of Table 4 shows the descriptive statistics of this variable, while
Table 5 presents the test results for this instrument in a 2SLS
(linear probability) model. The tests indicate that the instru-
ment explains the individual unemployment status, although
for 2009 the identification is not very strong. The endogeneity
tests suggest that there is no endogeneity problem; the null hy-
pothesis of the exogeneity of unemployment is not rejected. An
additional indication of the absence of an endogeneity problem
is provided by the estimation of the correlation p between the
error terms u; and v; in equations (1) and (2). The last row in
Table 5 reports the estimations of p in each of the models. In
none of the estimations there is an indication that the error
term of the explanation of mental health and unemployment
are correlated.
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Table 4. Instrumental variables, descriptive statistics, 1999 and 2009

1999 2009
#Obs.  Mean  St. Dev.  #Obs. Mean  St. Dev.
Regional unemployment rate 17,318 0.028 0.024 15,003 0.098 0.052
Interview held in English 16,792  0.936 0.245 15,002 0.921 0.270
Saw/talked to an eye doctor 17,158  0.285 0.452 14,895 0.334 0.472

Source: Own calculations on the basis of the NHIS, 1999 and 2009 (IHIS, 2012).

Table 5. Indicative tests of the validity of the instrumental variable:
regional unemployment (a)

Pooled model 1999 2009
Underidentification test (Klei-
bergen-Paap rk Wald Statistic) 31.359 18.564 3.909
H,: model is underidentified,
instruments are not good ¥*(2): p=0.000 x*(2): p=0.000 $*(2): p=0.048
Weak identification test (Cragg-
Donald Wald F statistic) 69.678 43.093 6.918
H,: weakly identified system (b)
Endogeneity test of endogenous
regressors 0.064 1.283 0.351
H,: variables can be considered
as exogenous %*(1): p=0.800 x’(1): p=0.257 ¥*(1): p=0.554
Wald test of p=0 in bivariate
probit model 0.130 1.440 0.050
H,: p=0 (variables can be consid-
ered as exogenous) ¥*(1): p=0.718 x*(1): p=0.230 x*(1): p=0.823

Source: Own calculations on the basis of the NHIS, 1999 and 2009 (IHIS, 2012).

(a) Tests performed in the linear probability instrumental variable model, where more
tests are available than in the dichotomous models for instrumental variables. An over-
identification is not reported because the model is exactly identified.

(b) Stock-Yogo critical value for 10 % maximal IV size: 16.38, 15 % maximal IV size
8.96.

In order to give more evidence of the validity of our conclu-
sion regarding the validity of the instruments and the absence
of an endogeneity problem, we performed additional analyses
with more instruments. With more than one instrument, also an
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overidentification test also can be performed, that is, whether the
instruments can be excluded from the mental health equation.
In Table 6 we add an indicator whether the respondent talked
to or saw an eye doctor during the previous 12 months. The
identification improves, although in 2009 it remains weak. The
overidentification tests do not provide any evidence that one or
more of the proposed instruments should be in the main equa-
tion. Again, the endogeneity tests do not reject the exogeneity
of the individual employment, a conclusion that can be drawn
more convincingly now given that the validity of the instruments
has been accredited better. Adding the language of the interview,
English versus (a combination with) Spanish, as an additional
instrument leads to the same conclusion.

Hence, we conclude that our instruments are valid, and with
these instruments we do not find an indication that we have a
problem with endogeneity. In other words, we conclude that the
occurrence of unemployment is not the result of a serious mental
health problem. The implication of this finding is that the simple
probit model formed by equation (1) gives a causal explanation of
the effect of unemployment on mental health problems.

Table 6. Indicative tests of the validity of the instrumental variables:
Regional unemployment, talked to/saw an eye doctor (a)

Pooled model 1999 2009
Underidentification test (Klei-
bergen-Paap rk Wald Statistic) 65.311 23.259 34.210
H,: model is underidentified,
instruments are not good ¥*(2): p=0.000 x*(2): p=0.000 ¥*(2): p=0.000
Weak identification test (Cragg-
Donald Wald F statistic) 49.246 23.497 16.365
H,: weakly identified system (b)
Overidentification test (Hansen
] statistic) 0.110 0.174 0.017
H,: exclusion restrictions of
instruments are valid ¥*(1): p=0.740 x>(1): p=0.676 x*(1): p=0.897

(Continued...)
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(Table 6 continued)

Pooled model 1999 2009
Endogeneity test of endogenous
regressors 0.506 1.506 1.426
H,: variables can be considered
as exogenous x’(1): p=0.477 x’(1): p=0.220 ¥*(1): p=0.233
Wald test of p=0 in bivariate
probit model 0.079 1.505 0.003
H,: p=0 (variables can be consid-
ered as exogenous) x’(1): p=0.778 x*(1): p=0.220 x:(1): p=0.957

Source: Own calculations on the basis of the NHIS, 1999 and 2009 (IHIS, 2012).

(a) Tests performed in the linear probability instrumental variable model, where more
tests are available than in the dichotomous models for instrumental variables.

(b) Stock-Yogo critical value for 10 % maximal IV size: 19.93, 15 % maximal IV size

11.59.

Results: The Effect of Unemployment on the Workers’ Mental Health

The first column of Table 7 shows the results of the estimation
of the model with the pooled data set combining information for
the years 1999 and 2009. First, it is necessary to highlight the
highly significant effect unemployment has on the probability of
suffering serious mental health disorders: Unemployment causes
a high prevalence of mental health problems. Other relevant as-
pects are that, under the same circumstances, women and the
elderly population are more likely to report mental health is-
sues (although age effects show a decreasing rate, as indicated by
the significantly negative estimate for the squared age variable).
Unmarried people show a higher tendency to experience mental
health problems, where those who are single due to a marriage
breakup or the death of their partner are even more prone to
develop that type of problem than those who are alone by their
own choice.

Regarding education, we did not find significant differences
between the reference group formed by people with a primary
education level alone and people with some level of secondary
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education, with high-school education, or with a higher level of
education. It is important to notice that in this analysis the ethnic
group one belongs to does not seem to be a highly relevant factor
when it comes to mental health: in the pooled sample, the only
exception to this is that Mexican immigrants show a significantly
lower propensity to suffer mental health problems in comparison
with the non-Hispanic white natives. Those with a poorer gen-
eral (self-reported) health, measured on a five-point scale ranging
from excellent (1) to poor (5), are more likely to suffer from men-
tal health problems. Estimating the model without self-assessed
health gives a slightly higher effect of unemployment on mental
health, which could be because part of those who report poor gen-
eral health do that for mental health problems, but also because
the impact of bad health on unemployment will be captured by
its indicator, if health status is not among the explanatory vari-
ables for mental health.

It is also important to take into account that the year indicator is
not significant, which suggests there are no differences in the prev-
alence of mental disorders between 1999 and 2009, even though
the descriptive information revealed a relative increase in the num-
ber of people with a mental disorder in 2009. However, changes
in the composition of the population could result in different esti-
mates for the effect of each individual characteristic in both years.
Because of this, in columns 2 and 3 of Table 7, the same model is
estimated for each year separately. The effect of unemployment on
mental health in 2009 is slightly higher than in 1999, although
the difference is not statistically significant. The effect of gender
on mental health is different in both years. Although in both 1999
and 2009 women showed a greater tendency to experience mental
health problems, the breach between men and women was reduced
in 2009. Another important finding of this analysis is that the role
of the ethnic group has changed from one year to the other. In 1999
there were no statistically significant differences between the ethnic
groups and the non-Hispanic white natives after we controlled for
the other characteristics, whereas in 2009 Mexican-Americans, and
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especially Mexican immigrants, reported a lower tendency to suffer
a serious mental health problems than non-Hispanic white natives.

Table 8 presents the marginal effects of the variables that show
interesting differences in their estimates between 1999 and 2009
on the incidence of serious mental health problems. Marginal ef-
fects have an advantage in that they can be interpreted as changes
in probabilities when the characteristics differ; the numbers re-
ported in this table are calculated by predicting the probability
of a mental health problem for every respondent in the sample
while fixing one characteristic and comparing the average prob-
abilities when it applies with the situation where it does not apply
(for age, the difference in probabilities of a mental health problem
at each individual’s true age and one year older—while taking
into account that also the squared age changes—is calculated,
hence the number reflects the impact of one additional year on
the probability of a severe mental disorder). For example, the first
entry in column 1 of Table 8 tells us that the probability of a men-
tal health problem in case of unemployment is 2.76 percentage
points higher than with employment. The last row in the table
reports the average probability, while the penultimate row reports
the “baseline probability” that applies for employed white males.
This implies that the impact of unemployment on mental health
is large, given the baseline and average probabilities of 1.24 and
1.99 %, respectively.

Table 7. Probit models for the explanation of the occurrence
of a serious mental health problem, 1999 and 2009

Pooled model 1999 2009
Unemployed 0.455***  (0.053) 0.418***  (0.098) 0.463*** (0.063)
Female 0.306**  (0.038)  0.408*** (0.056) 0.204***  (0.054)
Age 0.048*** (0.011) 0.055***  (0.016) 0.043*** (0.015)
Age squared (*100) -0.072***  (0.013)  -0.082*** (0.020) -0.066*** (0.019)
Spouse of household
head 0.018 (0.053) 0.024 (0.073) -0.008 (0.078)

(Continued...)
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(Table 7 continued)
Pooled model 1999 2009
Other/unknown
relation to HH 0.027 (0.062) -0.047 (0.094) 0.090 (0.084)

Number of persons
in family -0.003 (0.015)  -0.016 0.021)  0.009 (0.021)

Mar.st: Widowed,
divorced, separated 0.364***  (0.053) 0.361***  (0.073) 0.366***  (0.077)

Mar.st: single

(always) 0.211%** (0.058) 0.199** (0.081) 0.226%** (0.082)
Native

African-Americans -0.058 (0.050)  -0.009 (0.069) -0.107 (0.072)
Mexican-Americans -0.085 (0.077) 0.065 (0.105)  -0.244** (0.114)
Mexican immigrants  -0.246** (0.113)  -0.040 (0.160)  -0.443*** (0.159)
Other Hispanics -0.006 (0.070) 0.043 (0.102)  -0.057 (0.097)
U.S. citizenship 0.035 (0.106) 0.025 (0.155)  0.036 (0.145)
Health status (1-5,

excellent-poor) 0.361***  (0.020) 0.341***  (0.028) 0.386***  (0.030)
Observation

from 2009 -0.003 (0.037)

Educ.: up to incompl.

high school 0.182 (0.165)  0.208 0.227)  0.203 (0.229)
Educ.: high school

graduate 0.121 (0.166) 0.130 (0.231) 0.162 (0.231)
Educ.: more than

high school -0.058 (0.166)  -0.089 0.232)  0.023 (0.229)
Constant -4.020*** (0.291)  -4.121***  (0.407) -4.005*** (0.414)
#observations 32,326 17,321 15,005
Pseudo R2 0.134 0.132 0.143
Chi2 Test

(Ho:constant-only) 657.4*** (0.000)  333.2***  (0.000) 346.1***  (0.000)
Chi2 Test

(Ho:no difference
between ethnic

groups) 7.02 (0.135) 0.81 (0.937) 12.77** (0.012)
Log Likelihood -2740.39 -1404.81 -1323.95

Source: Own calculations on the basis of NHIS, 1999 and 2009 (IHIS, 2012). *p<0.10,
**p<0.05, ***p<0.01.
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Table 9 shows the impact of the change in the composition and
makes the change in the effects of the parameters even clearer
by listing the out-of-sample predictions. In the first panel, the
predicted probability of mental health problems in the sample
of 1999 using the parameter estimates of that same year (row a,
giving the same result as in Table 8) respectively, and using the
parameters found in 2009 (row b) is presented. The results show
that the average predicted probability of a mental health prob-
lem is rather similar under the two different parameter sets. The
second panel of Table 9 shows the predicted probabilities in the
sample of 2009 with the parameters estimated for 1999 (row ),
and the parameters found in resp. 2009 (row d). Also, in the 2009
sample we find that the average predicted probability of a mental
health problem is rather similar in both parameter sets. Hence,
keeping the same sample but using different parameters does not
change too much, while keeping the same parameters but chang-
ing the sample (comparing row a with ¢ and row b with d) leads
to a major shift in predicted probabilities. This suggests that the
differences between 1999 and 2009 are not the result of differ-
ences in the reaction to the characteristics, but instead are the
consequence of changes in them between the two years.

Table 9. Within-sample and out-of-sample predictions, 1999 and 2009

#Obs. Mean St. Dev.
Sample 1999
(a) parameters 1999 17,321 0.0188 (0.0262)
(b) parameters 2009 17,321 0.0185 (0.0258)
Sample 2009
(c) parameters 1999 15,005 0.0212 (0.0301)
(d) parameters 2009 15,005 0.0212 (0.0307)

Source: Own calculations on the basis of NHIS, 1999 and 2009 (IHIS, 2012). *p<0.10,
4p<0.05, **p<0.01.



190 MIGRACIONES INTERNACIONALES, VOL. 8, NUM. 4, JULIO-DICIEMBRE DE 2016

Effects in Subsamples by Gender and Ethnic Group

The estimations presented in Table 7 indicate a large difference
between men and women regarding the incidence of mental health
problems. In Table 10, the effect of unemployment on the mental
health of men and women is estimated. The greater incidence
translates into higher baseline probabilities and also in a stronger
effect of unemployment on the mental health of women, both in
the pooled sample, as well as in the samples for 1999 and 2009.
Nevertheless, in 2009 the differences in the effect of unemploy-
ment on mental health between women and men are reduced,
compared with 1999. Although the difference does not appear to
be significant, it suggests that the increased unemployment dur-
ing the crisis has hit harder on the mental health of men while
among women the changes between 1999 and 2009 are small.

Table 10. Effect of unemployment on mental health, by gender (a)

Pooled model 1999 2009
Male
Coefficient 0.392 *** (0.087) 0.317* (0.194) 0.408*** (0.096)
Marginal effect 0.0156***  (0.0047)  0.0100***  (0.0081) 0.0190***  (0.0058)
Baseline probability 0.0119***  (0.0015)  0.0100***  (0.0020) 0.0143*** (0.0023)
#Observations 15,631 8,341 7,290
Female
Coefficient 0.486 ***  (0.067) 0.458** (0.115)  0.512*** (0.083)
Marginal effect 0.0383***  (0.0071)  0.0375***  (0.0128) 0.0377*** (0.0081)
Baseline probability ~ 0.0264***  (0.0018)  0.0256***  (0.0022) 0.0276***  (0.0028)
#Observations 16,695 8,980 7,715

(a) Preliminary tests suggest the validity of the instruments is maintained in the subsamples.
Source: Own calculations on the basis of NHIS, 1999 and 2009 (IHIS, 2012). *p<0.10,
**p<0.05, ***p<0.01.

Estimates of the effect of unemployment on mental health
in subsamples, with respect to ethnic group, are presented in
Table 11, comparing native whites, African-Americans, and
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Hispanics®. A first result is that the baseline probabilities in
1999 are rather similar for native whites and Hispanics, and
that only for whites they strongly increased in 2009, but not for
Hispanics. For African-Americans, in both years the baseline
probability of reporting a mental health problem is more than
double the probability that native whites or Hispanics report
such problem. Especially in 1999, the impact of unemployment
on mental health among African-Americans and Hispanics is
clearly larger than among native whites (though with overlap-
ping confidence intervals): the latter seemed to be less sensitive
for mental issues due to unemployment. However, we find that
the impact of unemployment on mental health problems rose
between 1999 and 2009 for native whites but decreased for Af-
rican-Americans and Hispanics. As a consequence, the impact
of unemployment for native whites in 2009 is slightly larger
than in the other ethnic groups. The economic downturn in
2008 appears to have affected the mental problems of the na-
tive whites in a more substantial way than in the other groups
that are traditionally more disadvantaged. For Hispanics, the
marginal effect was on the higher end in 1999, but is on the
lower end in 2009.

Table 11. Effect of unemployment on mental health, by ethnic group (a)

Pooled model 1999 2009

Non-hispanic native whites
Coefficient 0.464*** (0.073)  0.336** (0.143)  0.497***  (0.087)
Marginal effect 0.0260***  (0.0057)  0.0162* (0.0089)  0.0295***  (0.0070)
Baseline probability 0.0101***  (0.0011)  0.0084*** (0.0012)  0.0123***  (0.0016)

#Observations 21,154 11,922 9,232
Native Afrincan-Americans
Coefficient 0.415%** (0.108) 0.441**  (0.196) 0.406*** (0.129)
Marginal effect 0.0309***  (0.0103) 0.0330*  (0.0194) 0.0289**  (0.0113)

(Continued...)

# Further subdivision of the subsample of Hispanics is not possible due to small
sample sizes.
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(Table 11 continued)

Pooled model 1999 2009
Baseline probability 0.0219***  (0.0036)  0.0197***  (0.0048)  0.0233***  (0.0051)
#Observations 4,693 2,345 2,348
Hispanics (Mexican, non-Mexican, immigrants, natives)
Coefficient 0.449 ***  (0.109) 0.469 ** (0.202) 0.431 ***  (0.127)
Marginal effect 0.0281***  (0.0090)  0.0330* (0.0195)  0.0232***  (0.0088)
Baseline probability ~ 0.0092***  (0.0017)  0.0084*** (0.0024)  0.0098***  (0.0024)
#Observations 6,479 3,054 3,425

(a) Preliminary tests suggest the validity of the instruments is maintained in the subsamples.
Source: Own calculations on the basis of NHIS, 1999 and 2009 (IHIS, 2012). *p<0.10,
p<0.05, **p<0.01.

Discussion and Conclusions

The results confirm our hypothesis and are consistent with those
of other studies cited in this article: unemployment has a large
negative impact on the mental health of the unemployed. Al-
though we expected to find greater propensities to experience
psychological disorders in 2009, when an unprecedented growth
of unemployment rates in the United States had started, our find-
ings reveal that there are no major differences between the prob-
ability of experiencing severe mental health problems between
1999 and 2009. Another important result is the higher propen-
sity to experience severe mental health problems for women, as
well as for those who are single by their own choice and for the
elderly, after controlling for other differences. Also, we find in-
dications that the impact of unemployment on the incidence of
severe mental health problems among women is stronger, but that
the difference between men and women is smaller in the crisis of
2009 than in the boom of 1999. Moreover, the economic down-
turn in 2009 appears to have affected the mental problems of
the native whites in a more substantial way than among African-
Americans and Hispanics, groups that are traditionally more dis-
advantaged economically and socially; it seems that the crisis hit
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hard also among those who may have felt rather safe. Moreover,
we find indications that at least part of the changes over time in
the prevalence of mental health problems relates more to changes
in the composition of the studied groups, i.e., to changes in the
predominant characteristics such as an increased number of im-
migrants from Mexico, than to the changes in the impact of each
of the characteristics.

An outcome that catches our attention, but that also confirms
the results of previous research and has been coined the Hispanic
health paradox, is the low prevalence of mental disorders among
immigrants of Mexican origin. The paradox is also reflected by
the finding that—comparing 1999 with 2009—the economic
crisis seems to have increased the impact of unemployment on
mental health among native whites while reducing its relevance
for Hispanics. It is useful to point out some factors that can be
behind these outcomes. First, it is possible, as noted in other stud-
ies, that the lower prevalence of mental disorders is associated with
the selectivity of emigration, i.e., the healthier and younger people
who are capable to work decide to emigrate. The relevance of the
group composition that is found in our data, appears to confirm
this possibility, although selection is not the only way to generate
differences in composition. Second, a greater tolerance for mental
illnesses and support networks formed by family, relatives, and
friends is another factor that could explain the low propensity of
Mexican immigrants to experience this kind of distress. With the
data at hand we could not control for the differences in social net-
works and their role in the explanation of the difference variation
in the prevalence of mental health issues. The same holds for the
conditions and expectations that the immigrants had before de-
ciding to find try their luck in the United States. For instance, a
recent migrant's situation in that country may be worse compared
to with their U.S.-born counterparts, but still be better than the
original situation, which could counteract feelings of frustration
and failure that would have arisen in other circumstances. More-
over, it is also necessary to mention that immigrants have shorter
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unemployment durations than the non-Hispanic white native
population (Department of Labor, 2012), while it is known that
mental disorders increase with longer periods of unemployment.
Altogether, Mexican-Americans and the (heterogeneous) group of
other Hispanics appear to be more similar to U.S.-born African-
Americans or native whites than the Mexican immigrants.

Ideally, future research should be done with longitudinal data
that follows individuals over time and includes information about
social, psychological, but also cultural factors, which would en-
able a strengthening of the identification of causal effects without
the need to use instrumental variable techniques, as well as im-
prove the comparison of different ethnic groups.

An implication of our findings that is relevant for the ongoing
discussion regarding the U.S. immigration policy reform, is that
(Mexican) immigrants do not seem to be the high burden for the
costs of the health care system in the United States that they are
sometimes claimed to be.
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