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Abstract

This study investigates the impact of the enforcement of SB 1070, a stringent immigration law, on the
mental health, health-risk behaviors, and academic performance of Hispanic adolescent residents in Ari-
zona. Using the difference-in-differences method, this study finds that SB 1070 increases their probability
of feeling sad and decreases their physical activeness. The impact of SB 1070 on sad feelings and physical
activeness is not temporary, so it could have serious repercussions while it lasts. In addition, obese male
Hispanic adolescents are more likely than their female or non-obese counterparts to develop mental health
problems and engage in health-risk behaviors attributable to the stringent immigration policy. This study’s
empirical evidence on adverse mental health repercussions for Hispanic adolescents of state-level immigra-
tion enforcement suggests the need to be careful in formulating and implementing immigration policies.

JEL Codes: 110, K37,]J15

Keywords: mental health, immigration enforcement, Hispanic youth, health-risk behaviors, academic
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Introduction

In recent years, certain state governments enacted immigration laws to supplement federal policies and
immigration enforcement efforts. Approximately 2,100 state-level immigration-related legislations are
enacted between 2005 and 2017 (Ramén and Brown 2018). One of these state laws is the Support Our
Law Enforcement and Safe Neighborhoods Act (SB 1070) of Arizona, passed in 2010. The law became
one of the country’s toughest immigration bills; it introduced a number of restrictive immigration-control
provisions (Archibold 2010). The law empowers law enforcement agencies to detain anyone reasonably
suspected of being an illegal immigrant. Anyone apprehended not carrying a legal-residency document

is charged with a misdemeanor. Meanwhile, knowingly hiring, harboring, or transporting undocumented
residents is a punishable offense.

'The primary goal of SB 1070 is “attrition through enforcement,” whereby the state law becomes a means
to induce undocumented immigrants to self-deport or refrain from entering the state. The law’s enforce-
ment has strong spillover effects on the general Hispanic population of legally documented residents and
citizens, even though the law was supposed to be directed at undocumented immigrants only. This claim
is corroborated by previous studies that analyzed such effects on documented immigrants and Ameri-
can-born citizens of the same ethnic origins (e.g., Moya and Shedlin, 2008; Sabo and Lee, 2015; Philbin
et al. 2018; Almeida et al., 2016).

Public health scholars contend that such spillover effects could take a toll on the mental health of the af-
fected population (e.g., Vargas, Sanchez, and Juarez 2017, Rhodes et al. 2015, Hacker et al. 2011). Among
the affected ethnic population, adolescents may be more vulnerable to SB 1070 in their mental health and
health-risk behaviors compared to adults. Adolescence is a phase involving such crucial, delicate matters as
brain maturity and psychological development. Any adverse external (environmental) factor during such
growth episodes may undermine adolescents’ cognitive development (Steinberg 2005), risk-taking regula-
tion (Steinberg 2004), and personality development (Roberts, Caspi, and Moffitt 2001). Thus, against the
backdrop of the hostile social environment under SB 1070, Hispanic adolescents in Arizona are particu-
larly vulnerable as the law’s stigmatizing effect on their mental state could stem from the “undocumented
immigrant” prototype conditioned by the confluence of labeling, ostracism, discrimination, and stereotyp-
ing (Link and Hatzenbuehler 2016). In the ensuing social climate, Hispanic adolescents are highly prone
to worrying about their family and their own rights as SB 1070 expands the policing and apprehension
authority of enforcement officials. In addition, recent studies find evidence that SB 1070 reduces the prob-
ability that Hispanic communities report crimes (Hardy et al. 2012), thus making Hispanic adolescents in
such communities experience serious insecurity and emotional distress.

Notably, there are already significant pre-existing disparities in mental health and health-risk behaviors
between Hispanic adolescents and their peers in other ethnic groups, especially white adolescents (as
shown in figure 1). A stringent immigration law such as SB 1070 could expand such disparities, thus mak-
ing it all the more imperative to understand and prioritize issues related to mental health and health-risk
behaviors of Hispanic adolescents.

'This study applies a difference-in-differences (DID) model to data from the biennial Youth Risk Behavior
Surveillance System (YRBS) to examine the impact of SB 1070 on the mental health, health-risk behav-
iors, and academic performances of Hispanic adolescents enrolled in school during the years 2001-17.

It finds that SB 1070 increases the probability of feeling sad and induces Hispanic adolescents to reduce
their physical activity. SB 1070 impacts Hispanic adolescents’ mental health. However, we find no signifi-
cant impacts on academic performance, suicide contemplation, or aggressive behaviors such as engaging in
physical fights in school. The results indicate that, compared to their female and non-obese counterparts,
male and obese Hispanic students are more likely to externalize the pressure of immigration enforcement
and engage in health-risk behaviors. Finally, the robustness checks of this study provide consistent evi-



dence to support the credibility of the main findings by using such analytical techniques as triple-differ-
ence estimation, the synthetic control method, specification and sample-selection tests, parallel-trend tests,
and other placebo tests.

Data and Empirical Methods

Data

This study utilizes data from the 2001-17 biennial YRBS. The school-based cross-sectional dataset aims
to monitor the health-risk behaviors of young students and includes mental health—related indicators,
such as feelings of sadness and suicidal ideation. Employing a three-stage cluster-sample design, the
survey collects nationally representative samples of students in public and private schools in the United
States. Certain racial-minority groups are oversampled to improve the group estimates’ accuracy, making
YRBS a suitable dataset for our study of Hispanic students. Individuals included in the relevant sample
are Hispanic adolescents from ninth to twelfth grade and are enrolled in school (henceforth referred to as
Hispanic students) at the time of interview. A total of 68,603 observations of Hispanic students constitute
the study’s sample.

'The outcomes of interest are mental health indicators, such as feelings of sadness or hopelessness and con-
templations on committing suicide; health-risk-behavior indicators such as involvement in physical fights
in school and reduced physical activity; and an academic-performance indicator. YRBS started to collect
information about physical fights in school in 2005. The information about academic performance is more
sparsely collected than that on other outcomes, which is collected biennially.

'The mental health indicators are of vast interest because Hispanic adolescents have worse mental health
statuses (as shown in plots A and B in figure 1) compared to their peers in other racial groups. Health-risk
behaviors are closely associated with mental health status, and they may be directly affected by stringent
immigration policies. Finally, we are interested in academic performance because our sample suggests that
a higher share of Hispanic students report poor academic performance in school compared to white and
black students.

Specifically, the interviewees were asked, “During the past 12 months, did you ever feel so sad or hopeless
almost every day for two weeks or more in a row that you stopped doing some usual activities?” From the
responses to this question a binary variable “Feel sad” is defined that has a value of 1 if an interviewee
reports having such symptom; it is 0 otherwise. This study examines another binary variable, “Consider
suicide,” defined by responses to the question “During the past 12 months, did you ever seriously consider
attempting, make a plan, or actually attempt suicide?” The variable equals 1 for positive responses and 0
otherwise.

'The variable capturing physical fights in school is obtained from answers to the question “During the past
12 months, how many times were you in a physical fight on school property?”The variable takes a value

of 1 if students report at least one incident and 0 if they report none. The physical-inactiveness variable

is derived from the question “During the past 7 days, on how many days were you physically active for a
total of at least 60 minutes per day?” and equals 1 if the student is consistently inactive and 0 if the student
is physically active for at least a day. The last variable, measuring the academic performance of students, is
based on the question “During the past 12 months, how would you describe your grades in school?” An-
swers run from “Mostly As” to “Mostly Fs.”? We construct a binary variable of poor academic performance
that has a value of 1 if students answer “Mostly Fs and Ds” and 0 otherwise. The ordinary least square

1 In the absence of a definition in the survey for the term “mostly,” this article considers the response to the question as indicative of the student’s
“average” grade. A student with mostly F’s and D’s is a student with a relatively poor academic performance compared to students who have

mostly A or B grades.



(OLS) results of the binary variables are presented as the main findings while probit and ordered-probit
estimates are consistent with those findings and are available upon request.

Current Comparative Trends among US Adolescent Groups

Figure 1 presents the trends of the five outcome variables for Hispanic students in the United States. For
comparison, we also include the trends for white and black students.

Figure 1. Trends in mental health conditions, health-risk behaviors, and academic performance of Hispanic,
white, and black youths in the United States
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As can be gleaned from the plots in figure 1, Hispanic students in general are seven and six percentage
points higher than white and black students, respectively, in their tendency to feel sad. These gaps do not
decrease over time and indicate that Hispanic students are at a higher risk of developing mood-disruption
and mental health issues compared to students of other ethnicities.

Plot B in figure 1 shows the shares of Hispanic, white, and black students who have at least considered at-
tempting suicide. The differences in suicidal ideation across cohorts are not as large as those in having sad



feelings, but it is easy to see that Hispanic students are more likely to have suicidal thoughts than other
students during the years 2005 to 2015.

'The trends in plots C and D show the responses of Hispanic students to SB 1070 in their health-risk
behaviors. Previous studies show that physically active adolescents have a higher likelihood than their
inactive counterparts to maintain sound mental health (e.g., Ahn and Fedewa 2011; Biddle and Asare
2011). The association between mental health and physical activeness suggests that the affected Hispan-
ic students may reduce their involvement in physical activities as a result of deteriorating mental health.
In turn, becoming less involved in physical activities undermines mental health. Plot C shows that the
overall level of physical inactiveness of students of all ethnicities decreased till 2011 and remained at that
level. Hispanic students, however, are in general less active than white students. Therefore, it is important
to draw the connection between the decline in physical activity among Hispanic students and stringent
immigration policies.

An earlier study by Brooks et al. (2002) confirms that stress from a hostile environment could be mani-
fested in more aggressive behaviors that could lead to, among other things, physical fights in school. As

a result, the enforcement of SB 1070 may worsen mental health and encourage physical fights among
Hispanic students. Results in plot D indicate that the involvement of Hispanic students in physical fights
decreases over time but the gap between Hispanic and white students persists.

Academic performance is examined in plot E to ascertain a Hispanic student’s probability of poor aca-
demic performance in school. The trends in plot E indicate that Hispanic students tend to perform worse
than white and black students. The share of poorly performing Hispanic students is almost twice as high
as the shares of white and black students.

'This study utilizes spatial and temporal differences in outcomes to investigate the impact of SB 1070 on
Hispanic students. In this analysis, Arizona is the treated state (it adopted SB 1070 in 2010); the rest of
the states, except Alaska and Hawaii, are used as controlled states for comparison. As a robustness check,
we conduct sample-selection tests by choosing different sets of states to construct the comparison group.
First, we use the states in the South and Southwest that have a relatively large Hispanic share of the pop-
ulation (comparable to Arizona’s share) to construct the comparison cohort. Second, we use the states that
share a border with Arizona as control states. Third, we include in the control sample the states that have
a relatively high immigrant share of the population based on statistics obtained from the Pew Hispanic
Center (2011). We present these results in table 2 with the main results.

We first explore preliminary evidence by comparing the outcomes of Arizona and states that did not
adopt SB 1070 (“comparison states”). Panel A in table 1 provides the summary statistics of the dependent
variables for Arizona and the comparison states. Columns 1 and 2 in table 1 show an increase in 2011 in
the share of Hispanic students who felt sad in Arizona. Meanwhile, columns 3 and 4 indicate no change
in that variable in comparison states. A comparison of these outcomes suggests that the adoption of SB
1070 may have increased Hispanic students’ probability of feeling sad. The estimate of SB 1070’s impact

on suicide contemplation is not notable given the small change in Arizona and comparison states.

Panel A also shows Hispanic students in Arizona were involved in fewer physical fights in school after the
adoption of SB 1070. However, the result is mirrored in the results for Hispanic students in comparison
states as shown in columns 3 and 4. This comparison suggests little impact of SB 1070 on physical fight-
ing. We see a slight decrease (0.23 to 0.22) in the shares of physically inactive Hispanic students in Ari-
zona before and after 2010; however, a larger decrease in the same metric registered in other states (0.27
to 0.16) for the same period suggests that there was an overall decline in physical activity among Hispanic
students in all states. The smaller decrease in physically inactive level for Arizona’s Hispanic students sug-
gests that some factors were holding these students from becoming less physically inactive (more physical-
ly active) compared to their Hispanic peers in other states. Finally, we show the share of Hispanic students
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who reported poor academic performance in the last row of panel A in table 1. The decrease in the share
appears in both Arizona and comparison states, thus demonstrating that the adoption of SB 1070 had no
significant repercussions for the academic performances of Hispanic students.

'The results from panel A of table 1 show that SB 1070 has induced Hispanic students to develop feelings
of sadness and become physically inactive. To provide robust estimates, we introduce a series of covariates
into a difference-in-differences model in order to control for the confounding impacts from demograph-
ics, other immigration policies, and real business cycles. We present the summary statistics of explanatory
variables in panel B in table 1.

In addition to demographic characteristics such as age and gender, we include two more sets of covariates
in the model. The first set of covariates includes other immigration-related policies such as E-verify man-
dates, the 287(g) agreement, and the Secure Communities program across states and counties. E-verify
mandates require employers to verify the employment eligibilities of newly hired workers through a free
online system provided by the federal government. If an employee is deemed undocumented and thus in-
eligible to work, employers have to terminate the employee. So far, eight states require all employers to use
the E-verify system. The 287(g) agreement is a program of Immigration and Customs Enforcement that
forges collaboration between federal immigration authorities and local police officers to enforce immi-
gration laws within their local communities. Finally, Secure Communities is a Department of Homeland
Security program that gives Immigration and Customs Enforcement a technological presence in prisons
and jails to assist in identifying deportable immigrants in these facilities. While 287(g) deputizes local po-
lice officers to enforce immigration laws, Secure Communities does not. Given the mental health impacts
of those immigration policies found in previous studies (e.g., Hardy et al. 2012; McLeigh 2010; Hatzen-
buehler et al. 2017), we control for such programs in our model. Moreover, we control for the shares of
likely-undocumented immigrants in each state as constructed based on Current Population Survey data
following the definition of likely-undocumented immigrants in the study of Amuedo-Dorantes and Ban-

sak (2014).



Table 1. Summary statistics of dependent and independent variables

Arizona

Comparison states

Pre-treatment

Post-treatment

Pre-treatment

Post-treatment

Std. Std. Std. Std.
Mean  Dev.  Mean Dev. Mean Dev. Mean Dev.
A. Dependent variables
Feel sad 0.30 0.46 0.37 0.48 0.34 0.47 0.34 0.48
Consider suicide 0.22 0.41 0.22 0.42 0.21 0.41 0.22 0.41
Physically inactive 0.23 0.42 0.22 0.42 0.27 0.44 0.16 0.37
Physical fight at school 0.11 0.32 0.09 0.28 0.14 0.35 0.10 0.30
Poor academic perfor-
mance 0.11 0.32 0.07 0.25 0.10 0.29 0.08 0.27
B. Independent variables

14 years old 0.07 0.26 0.08 0.27 0.10 0.30 0.11 0.31
15 years old 0.22 0.42 0.24 0.43 0.23 0.42 0.23 0.42
16 years old 0.26 0.44 0.28 0.45 0.25 0.43 0.25 0.43
17 years old 0.27 0.44 0.26 0.44 0.26 0.44 0.25 0.43
18 years old or older 0.17 0.38 0.14 0.35 0.16 0.37 0.15 0.36
Male students 0.54 0.50 0.49 0.50 0.49 0.50 0.50 0.50
10th grade 0.25 0.44 0.25 0.43 0.24 0.43 0.24 0.43
11th grade 0.28 0.45 0.28 0.45 0.24 0.43 0.25 0.43
12th grade 0.25 0.44 0.21 0.41 0.25 0.43 0.25 0.43
Height (meters) 1.67 0.10 1.68 0.10 1.67 0.10 1.66 0.10
State unemployment rate  6.05 2.31 8.90 1.37 6.14 2.06 7.74 2.03
Real GDP per capita
($1,000) 4297 267  40.71 0.09 51.10 5.78 54.55 9.46
Real gov. spending per
capita ($1,000) 5.23 0.40 5.36 0.13 6.13 1.61 6.74 1.52
Construction unemploy-
ment rate 6.38 2.85 8.61 1.70 6.47 2.32 7.15 2.17
Share of undocumented
immigrants 0.34 0.04 0.37 0.05 0.30 0.16 0.28 0.15
N 1,718 1,684 36,140 28,085

Notes: Pre-treatment period is from 2001 to 2009; post-treatment period is from 2011 to 2017. The baseline category for age is 13 years old. The
baseline category for the grade is 9th grade.

'The second set of covariates controls for the impact of the real business cycle. In addition to the state and
year fixed effects, we include in the model the state-level unemployment rate, real GDP per capita, real
government expenditure per capita, and the employment rate specific to the construction sector, which
was the hardest-hit industry during the Great Recession in 2008. The bottom rows in table 1 show that
compared to other states, Arizona has a higher unemployment rate, lower real GDP per capita, and lower
government expenditure. It is important to control for these macro-level variables because they impact



state residents’ mental health (Zivin, Paczkowski, and Galea 2011) and health behaviors (Xu 2013). As a
robustness check, we present the results of regressions without these covariates. The results are consistent
through different specifications. We apply the individual weights provided by the YRBS dataset to the

estimation; the standard errors are clustered at the state level.

Note that the effects might be understated if there was a large-scale school drop-out of Hispanic students
in the wake of the adoption of SB 1070. Environmental risk factors (such as experiences of discrimina-
tion) are associated with the school dropout rate (Martinez, DeGarmo, and Eddy 2004; DeGarmo and
Martinez 2006; Santos and Menjivar 2013). We examine the impact of SB 1070 on the share of Hispanic
students compared to students of other ethnicities and find little evidence that Hispanic school drop-outs
have radically modified the ethnic composition of student bodies in Arizona schools. Even under the
assumption of a large-scale Hispanic school drop-out, the results of this study still provide informative
lower-bound estimates of SB 1070’s impact on the mental health, health-risk behaviors, and academic
performance of Hispanic students.

Empirical Models

'This study treats the adoption of SB 1070 in Arizona as a quasi-natural experiment to examine the impact
of stringent immigration enforcement. We construct a DID model as follows:

Outcome;,; = a + BSB1070,, + @X;s; + 6, + 6, + €5, (1)

Outcome;g; is a dummy variable that equals 1 if an interviewee I in state S and year € reports having sad
teelings, having at least considered suicide, having been involved in physical fights in school, having been
physically inactive, and having poor academic performance; otherwise it takes a value of 0. SB1070 is a
dummy variable with the value of 1 if a student is in Arizona after the adoption of SB 1070 in 2010. X,
is a vector of control variables. J is the state fixed effect, 8, is the year fixed effect, and &;; is the error
term.

To validate the estimates of the model in equation 1, we provide parallel pre-trend tests. The parallel pre-
trend assumption requires that after controlling for other covariates, the adoption of SB 1070 is indepen-
dent of unobservable factors that may correlate with the mental health of Hispanic students. The assump-
tion requires that the treatment group and the control group exhibit similar trends, and thus are parallel,
in the pretreatment period. We modify the model by replacing the treatment variable SB7070 with a full
set of leads and lags in the regression model presented as follows:

-1 h

Outcome;s; = a + Z . D¢ + z Dy + Wisep + 1y + 95 + €55 (2)

T=—k =0

The model of the pre-trend test has k leads and h lags, and 7T, suggests the dynamic impact of the adop-
tion of SB 1070. We test the null hypothesis that there is no significant difference between the trends in
the probability of having mental health issues among Hispanic students in the treatment group in Arizo-
na and in the control group before SB 1070’s adoption. The required condition is that the estimate of 7T
before the adoption should not be significantly different from zero. Wi, is a vector of other controls. A
battery of state and year fixed effects are controlled for in equation 2. €; is the error term.

We also apply triple differences and the synthetic control method in the robustness checks to bolster the
reliability of our main findings. We explain these methods in the robustness-check section.



Empirical Results
DID Estimates

The DID estimates of SB 1070’s impacts on the Hispanic student population are reported in table 2.

The results in column 1, panel A show that the probability of Hispanic students feeling sad in Arizona

is 6.3 percentage points higher than that of their Hispanic peers in other states after the adoption of SB
1070. However, the former group does not have a higher likelihood of contemplating committing suicide
compared to the Hispanic youth population in other states (column 1, panel B). In other words, although
SB 1070 may inflict some adverse emotional, mental harm on Hispanic students in Arizona, this harm is
manifested through a higher probability of feeling sad but not necessarily suicide ideation.

Estimates in panels C and D relate to the health-risk behavior of Hispanic students in the wake of SB
1070’s adoption. SB 1070’s impacts on physical inactiveness are both statistically and economically sig-
nificant. Hispanic students affected by SB 1070 exhibit a decrease of sixteen percentage points in the
probability of being physically active for at least one day per week. This result is consistent with Martin-
sen (1990) finding of a link between impaired mental health and diminished physical health. SB 1070
may also directly discourage physical activity because some Hispanic students, particularly those closely
associated with undocumented immigrants, may choose to avoid public places and encounters with police
officers. Reduced physical activity in turn damages the overall emotional state (Steinberg et al. 1997) and
leads to other mental health symptoms (Pate et al. 1995). Finally, we find no overwhelming evidence to
support the contention that SB 1070 could adversely affect the academic performance of Hispanic stu-
dents (panel E).



Table 2. Estimates of SB 1070% impact on Hispanic students

Specification tests Different sample tests
No re- With
No other al-busi- state-spe-  Only South ~ Only Only
Complete policy ness-cycle  cifictime  and South-  border = high-immi-
set controls  controls controls trend west states  gration states
<)) 2) 3) (4) ©) (6) (7)
A. Feel sad

SB1070  0.077*** 0.042** 0.083*** 0.114* 0.095™ 0.116™ 0.150***
(0.024) (0.015) (0.020) (0.021) (0.037) (0.030) (0.023)

N 58,410 58,410 61,614 58,410 41,882 39,050 49,390
B. Consider suicide

SB1070 -0.018 -0.011 -0.001 0.02 0.029 0.068 0.032

(0.032) (0.015) (0.026) (0.020) (0.028) (0.027) (0.015)

N 50,576 50,576 53,101 50,576 36,410 33,924 42,712

C. Physically inactive
SB1070  0.170™* 0.170™* 0.143*** 0.185™** 0.236™* 0.243*** 0.175™*

(0.025) (0.013) (0.023) (0.027) (0.021) (0.019) (0.026)
N 44,594 44,594 47,750 44,594 31,226 29,334 37,576
D. Physical fight
SB1070 -0.022 -0.016 -0.011 -0.027 -0.014 -0.015 -0.033
(0.023) (0.011) (0.016) (0.025) (0.009) (0.010) (0.025)
N 57,688 57,688 60,830 57,688 41,574 38,752 49,000
E. Poor academic performance
SB1070 0.000 0.009 0.005 -0.082 -0.03 -0.008 -0.017
(0.025) (0.018) (0.017) (0.051) (0.015) (0.025) (0.037)
N 27,786 27,786 30,425 27,786 21,178 19,416 22,664

Note: The linear probability model is applied to dependent variables, which are dummy variables that equal 1 if a youth interviewee reports the
described mental health syndromes and risk behaviors and equal 0 otherwise. Other covariates include gender, grade, age, height, state fixed effect,
year fixed effect, E-verify status, 287(g) status, Secure Communities program status, state unemployment rate, real GDP per capita, real govern-
ment spending per capita, state construction-industry unemployment rate, and the share of likely-undocumented immigrants. Covariates may
vary by specification and sample selection. Models are weighted by the weight of YRBS Huber-White robust standard errors are clustered at the
state level. **p < 0.05 and ***p < 0.01.

Column 1 of table 2 reports the estimates for the preferred DID models used in this study. To examine
the robustness of our findings, we conduct regressions with different specifications and varied selections
of comparison states. Columns 2 and 3 present the estimates of SB 1070 with different model specifica-
tions that exclude as controls the real business cycle and other immigration policy variables. The estimates
of feeling sad and physical activeness have significance levels and magnitudes similar to the main results.
Meanwhile, the probabilities of contemplating suicide, involvement in physical fights, and poor academic
performance remain unchanged in these more parsimonious specifications.

Column 4 runs the DID regression with a state-specific linear time trend to further validate the robust-
ness of our results. The addition of a state-specific time trend helps detect possible correlation between the
trends of mental health and health-risk behaviors of Hispanic students in the control state and in Arizo-
na after the introduction of SB 1070. A significant estimate after including the state-specific time trend
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indicates an abrupt change in the mental health and health-risk behaviors among Hispanic students in
Arizona after 2010. The feeling-sad and physical-inactivity estimates of column 4 in table 2 remain sta-
tistically significant and have comparable magnitude to those of the main specification, indicating a large
and adverse SB 1070 impact on Hispanic students.

Columns 5 to 7 show the robustness check for examining the consistency of results using different sample
selections. We construct comparison groups by including only southern and southwestern states that have
a high Hispanic share of the population; states that have a large immigrant population; and states that
share a border with Arizona. The conclusion remains the same with some estimates increasing slightly
in magnitude. We still conclude that SB 1070 increases the probability of developing sad feelings and

decreases physical activity among Hispanic students in Arizona.

Dynamic DID Estimates

'The reliability of our estimates depends on the assumption of parallel pre-trends. By constructing a dy-
namic DID model, we can test the assumption and assess how long the policy’s impact lasts after its adop-
tion. Figure 2 shows the dynamic impacts of SB 1070 on mental health and other outcomes for Hispanic
students by year before and after the adoption. The vertical bands in figure 2 are calculated by multiplying
the standard error of each year estimate by 1.96, which represents a significance level of 5 percent.

First, as shown in the figure, the trends of outcomes during the pretreatment period are not significantly
different from each other. The matched pre-trends validate our DID findings and ensure that the gaps be-
tween Arizona and the comparison state in various outcomes after the adoption of SB 1070 are not likely
the result of a state trend or other factors.



Figure 2. Differences-in-differences dynamic estimates of SB 1070% impact on Hispanic students
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Plot A in figure 2 shows that the impact of SB 1070 on the Hispanic students’ feeling of sadness is statis-
tically significant at least for four years (including the year of adoption) after its adoption. The deteriorat-
ing impact is understandable as enforcement may decrease over the years and as the Hispanic population
may gradually adapt to the prevailing social environment created by SB 1070. Moreover, we find a lasting
impact from SB 1070 on the physical inactiveness of Hispanic students in plot D of figure 2. The proba-
bility of Hispanic students being physically active for at least one day per week falls by approximately 11.9
percentage points in the first year after the adoption; this impact does not change much even six years
later, and the figure is about 11.1 percentage points in 2017. Physical activities may be constantly limited
by the presence of police officers in public places or the lack of outdoor resources in Hispanic communi-
ties. Moreover, reducing physical activities to a low level may lead students to a habitual lack of physical
exercise, thus explaining the persisting lower level of physical activities among Hispanic students after SB
1070. The dynamic estimates of the other three outcomes are in line with the estimates in table 2 that SB
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1070 has little effect on these aspects of the Hispanic students’lives. However, even with their insignifi-
cant influence, these variables must not be immediately dismissed as unaftected by SB 1070.

Heterogeneity Analysis

To examine the impact of SB 1070 on subsamples with different characteristics and provide more specific
policy implications on which subpopulations are more responsive to immigration-policy enforcement, we
divide the sample by gender (male and female) and obesity status (non-obese and obese).

'The results in columns 1 and 2 of table 3 indicate that only male Hispanic students are affected by the

adoption of SB 1070 in their sad feelings. Male Hispanic students have an increased probability of feeling

sad of 13.8 percentage points. That tendency could be due to such students’ higher likelihood of being

more sensitive to discriminatory situations (Santos et al. 2018), making them more likely to feel the
stigmatizing impact of SB 1070. The impacts of SB 1070 on physical activeness are quite similar for both

gender groups.

Table 3. Estimates of heterogeneous impacts of SB 1070 on Hispanic students

Gender Obesity
Male Female Non-obese Obese
(1) ) 3) 4)
A. Feel sad
SB1070 0.152%** 0.01 0.045** 0.360"*
(0.023) (0.061) (0.022) (0.073)
N 29,146 29,264 51,530 6,880
B. Consider suicide
SB1070 0.062 -0.03 -0.043 0.143
(0.048) (0.032) (0.040) (0.081)
N 24,862 15,800 44,720 5,856
C. Physically inactive
SB1070 0.168™* 0.167"* 0.179** 0.172%*
(0.024) (0.037) (0.052) (0.026)
N 22,088 22,506 5,332 39,262
D. Physical fight
SB1070 -0.002 -0.059 -0.05 0.182%*
(0.024) (0.037) (0.026) (0.030)
N 28,738 28,950 50,930 6,758
E. Poor academic performance
SB1070 -0.001 -0.025 0.033 0.201
(0.038) (0.082) (0.033) (0.139)
N 13,854 13,932 24,504 3,282

Note: The linear probability model is applied to dependent variables, which are dummy variables that equal 1 if a youth interviewee reports the

described mental health syndromes and risk behaviors and 0 otherwise. Other covariates include gender, grade, age, height, state fixed effect, year

fixed effect, E-verify status, 287(g) status, Secure Communities program status, state unemployment rate, real GDP per capita, real government

spending per capita, state construction-industry unemployment rate, and the share of likely-undocumented immigrants. The covariates may vary
for each dependent variable. Models are weighted by the weight of YRBS. Huber-White robust standard errors are clustered at the state level. *p

< 0.05 and **p < 0.01.



We are interested in examining the obesity factor in assessing SB 1070’s impact because obesity has been
found to be a major risk factor for mental health issues and behavioral problems (Erermis et al. 2004).
Moreover, even as Wardle and Cooke (2005) admit that obesity does not have a uniform adverse effect on
self-esteem on all affected children, there could possibly be some effect, however, on some more vulnerable
subgroups. Finally, obesity could be an indicator of general health status given the relationship between
adolescent obesity and health (Swallen et al. 2005). The heterogeneous estimates in columns 5 and 6
suggest that SB 1070 imposes a larger adverse impact on obese Hispanic students. The probability of these
students feeling sad increases by 36 percentage points while their physical activity falls by 17.2 percent-
age points. We also find that obese Hispanic students have an increased probability of being involved in
physical fights. Tso et al. (2018) find that obese adolescents are usually more physically aggressive than
their healthier (non-obese) counterparts. As a result, it is not surprising to find that the adoption of SB
1070 causes obese Hispanic students to exhibit a higher probability of being involved in physical fights in

school.

Robustness Check
Triple-Difference Model

This study uses the white student population as an additional comparison group. We use interaction terms
between the SB 1070 dummy and Hispanic-origin indicator to obtain the triple-differences estimates. The
specification of the model is as follows:

Outcome;s; = a + y,SB1070,, * Hispanic;s; + y,Hispanic,s; + . X{s¢ + B30 + BaVs
+ ,850'5t + Eist (3)

!
In addition to the covariates that are controlled for in equation 1, Xist includes control variables such as
state-Hispanic fixed effect, year-Hispanic fixed effect, and year-by-state fixed effects. The year-Hispanic
fixed eftect controls for changes that could have different impacts on the Hispanic and white youth popu-
lations. The state-Hispanic fixed effect controls for the time-invariant differences among states that could
affect mental health. The state- and year-variant shocks that affect all cohorts are controlled for by adding
the year-by-state effects.

Before using the white student population as another comparison group, we must ascertain that this
group’s mental health and social behaviors are not aftected by SB 1070. We apply the same DID model
in equation 1 on the white student group and report the estimates in column 1 of table 4. The resulting
estimates confirm that none of the SB 1070 impact estimates for white students are significant, indicating
that the adoption of the law, as expected, does not harm the white student population. Thus, using white
students as another control group can further help to control for the trends within a state that are expe-
rienced by both cohorts and single out the changes in mental health and health-risk behaviors that occur
only among the Hispanic youth population.



Table 4. Triple-difference estimates of SB 1070’ impact

DID Triple difference
szﬁlel:’:ts Complete set ~ No real-business- ~ No other policy = No year-by-
only covariates cycle covariates covariates state effect
1) @) ©) (4) ©)
A. Feel sad
SB1070 -0.019
(0.019)
SB1070*Hispanic 0.093** 0.097 0.099* 0.092*
(0.009) (0.010) (0.009) (0.009)
N 94,026 152,436 152,488 152,436 152,436
B. Consider suicide
SB1070 -0.024
(0.016)
SB1070*Hispanic 0.056™* 0.057 0.061* 0.054*
(0.012) (0.011) (0.011) (0.012)
N 86,702 137,278 137,326 137,278 137,278
C. Physically inactive
SB1070 -0.017
(0.024)
SB1070*Hispanic 0.117** 0.116™* 0.114* 0.121**
(0.012) (0.010) (0.008) (0.010)
N 70,324 114,918 114,970 114,918 114,918
D. Physical fight
SB1070 -0.019
(0.014)
SB1070*Hispanic -0.003 0.001 -0.002 -0.004
(0.009) (0.009) (0.008) (0.009)
N 93,704 151,392 151,442 151,392 151,392
E. Poor academic performance
SB1070 0.013
(0.011)
SB1070*Hispanic 0.036™* 0.035* 0.045* 0.031
(0.011) (0.009) (0.008) (0.010)
N 47,940 75,726 75,726 75,726 75,726

Note: The linear probability model is applied to dependent variables, which are dummy variables that equal 1 if a youth interviewee reports the
described mental health syndromes and risk behaviors and 0 otherwise. Other covariates include gender, grade, age, height, Hispanic status,

state fixed effect, year fixed effect, E-verify status, 287(g) status, Secure Communities program status, state unemployment rate, real GDP per
capita, real government spending per capita, state construction-industry unemployment rate, and the share of likely-undocumented immigrants.
Triple-differences models in column 2 to 5 also include state-Hispanic fixed effect, year-Hispanic fixed effect. Models are weighted by the weight
of YRBS. Huber-White robust standard errors are clustered at the state level. **p < 0.05 and **p < 0.01.



Columns 2 to 5 in table 4 show the triple-difference model’s results for the impact of SB 1070 on His-
panic students. Results from difterent specifications indicate that after the introduction of SB 1070, the
Hispanic student population in Arizona becomes more likely to feel sad. Further, panel B suggests that
SB 1070 causes the probability of contemplating suicide to escalate. After the adoption of SB 1070,
Hispanic students in Arizona become 5.6 percentage points more likely to consider suicide compared to
their white peers and Hispanic students in other states. This result strengthens the conclusion that SB
1070 has harmed the mental health of Hispanic students. We find that the estimates for poor academic
performance are significant, suggesting that in the wake of SB 1070’s adoption, the academic performance
of Hispanic adolescents is more likely to deteriorate compared to that of white students in and out of the
state.

'The estimate in panel C of physical activeness of Hispanic students is consistent with the main result. We
do not find significant impacts of SB 1070 on physical fighting in school in panel D, which is consistent
with results reported in table 2.The findings in our study using both DID and triple-difference models
suggest that SB 1070 has an adverse impact on the Hispanic youth population. The models’ conclusions
imply that without proper intervention, stricter immigration enforcement that involves possible racial
profiling aggravates the mental health and health-risk behaviors of Hispanic students, thus causing more
severe psychological problems as these students enter into adulthood.

Synthetic Control Method

In recent years, the synthetic control method was developed by Abadie, Diamond, and Hainmueller
(2010) as an alternative way to investigate the event impact of a single-unit treatment. Based on a com-
bination of control units, the synthetic control method uses a data-driven algorithm to construct a coun-
terfactual unit that shares similar trends of pre-treatment outcomes with the treated unit. A gap in the
post-treatment trends between the treated and synthetic units thus presents the treatment impact.



Figure 3. Trends in mental health, health-risk behavior, and academic-performance outcomes of Hispanic stu-
dents: Arizona and synthetic Arizona
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The covariates chosen for predicting the outcomes are aggregated at the state level. These include the share
of likely-undocumented immigrants, the Hispanic share of the population, the state unemployment rate,
real government spending per capita, real GDP per capita, 287(g) status, E-verify status, and the lagged
outcome variables from the pre-treatment period. The synthetic control method assigns weights to each
covariate, with a larger weight indicating a higher predicting power of a predictor. Moreover, weights are
also assigned to each state in the control group and the states that receive a positive weight are used to
construct a synthetic-Arizona group of states that share the same set of characteristics but do not adopt

SB 1070.



'The plots for each outcome are presented in figure 3; the estimates are summarized in table 5. Plots A
and C in figure 3 show clear gaps between Arizona and synthetic Arizona in the trends of feeling sad and
physical inactivity among Hispanic students. Meanwhile, we find no large discrepancies in the other three
outcomes, thus suggesting a limited impact from SB 1070. Table 5 presents the numerical estimates of the
visual gap and the p-value for each estimate.? As can be gleaned from the results, the synthetic-control-
method estimates for feeling sad and physical inactiveness are 0.097 and 0.114, respectively, and both are
statistically significant at the 5 percent level. These results are consistent with the DID estimates in table
2, which are 0.077 and 0.17, respectively. Moreover, the results in figure 3 are in line with the event-study
results (figure 2) that indicate a lasting SB 1070 impact on feelings of sadness and of physical inactiveness
among Hispanic students.

Table 5. The synthetic control estimates of SB 1070 impact on Hispanic students

DID between post and pre years

Average diff. Average diff.

P-value from
between treated between treated ~ Change post

one-tailed test,

and synth. units and synth. units - pre P(A<AAZ)
pre-treat. years  post-treat. years
1) ) ©) (4)

Feel sad 0.0000 0.0970 0.0971* 0.0208
Consider suicide 0.0010 -0.0203 -0.0213 0.3721
Physically inactive -0.0004 0.1140 0.1144* 0.0208
Physical fight -0.0007 -0.0253 -0.0247 0.2143
Poor academic performance 0.0090 0.0132 0.0042 0.2917

Notes: The covariates included in the synthetic-control-method estimation are the share of likely-undocumented immigrants, the share of the
Hispanic population, the state unemployment rate, real government spending per capita, real GDP per capita, 287(g) status, E-verify status,
and a complete set of lagged values of the outcome variables from the pretreatment period. The average differences in the first two columns are
calculated by subtracting the outcome estimates for synthetic Arizona from those for Arizona. The p-value estimates are calculated based on the
distribution of the estimates for Arizona and other placebo states. ™p < 0.05 and **p < 0.01.

2 The p-value estimates are calculated based on the distribution of the estimates for Arizona and placebo states. Bohn, Lofstrom, and Raphael
(2014) start calculating the p-value by generating a set of all E-verify impact estimates of the treated and placebo states. Given the distribution of
the impact estimates that are real and placebo, a one-tailed test was conducted to find the probability that a placebo state exists that has a post-
treatment gap larger than that of the treated state. See Bohn, Lofstrom, and Raphael (2014) for more details.
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Placebo SB 1070 Years and States
Figure 4. Estimates for the placebo SB 1070 years
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Figure 4 presents the estimates of the impacts of placebo SB 1070 years. We reallocate the SB 1070 year
to other years in the pretreatment period and examine whether there is any significant change when

we assume that SB 1070 was enacted in these placebo years. As shown in figure 4, all estimates are
statistically insignificant in the placebo adoption year, which suggests that there is no notable change in
mental health and health-risk behaviors in the placebo years in Arizona.

In addition, we run placebo-state tests by using other states in the control group as placebo treated states
and run a model similar to that in equation 1. Most of the placebo states return insignificant estimates of
SB 1070’s impact, and the few placebo states showing significant SB 1070 impacts fail the parallel pre-
trend test.
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Conclusions

'This study provides evidence on the emotional vulnerability of Arizona’s Hispanic adolescent population
in the social environment following the adoption of SB 1070, the state’s immigration-control policy
supplementing existing federal regulations. These adverse effects are primarily manifested in Hispanic
adolescents’ increasing propensity to feel sad and avoid (or minimize) physical activity. Hence, this paper
draws attention to further research efforts that identify and explore remedial actions that may be geared
toward (1) tempering the immigration law’s stern provisions, especially those that encourage racial
profiling, or (2) launching support programs aimed at curbing the negative psychological and emotional
effects of the law. Greater care and attention should be directed toward Hispanic adolescents while they
are in such a delicate developmental phase when mental and psychological health conditions shape their

adult lives (Thorsen and Pearce-Morris 2016).

'This study’s policy implications cannot be understated. Regardless of a person’s stance in ongoing
immigration policy discussions, this study provides a clear reminder of the basic tenet of government
policy making whereby any policy’s real intention should always be the citizens’ welfare. Using SB 1070
as an example, overly restrictive immigration policies and enforcement efforts may eventually encourage
racial profiling. For example, the law’s provisions involving the law enforcement authorities’ forming of
“reasonable suspicion” and apprehension of those aiding undocumented immigrants could easily lead to
immigration-control efforts directed primarily at a specific racial or ethnic group. When this happens,
some unintended consequences are inflicted upon the legally documented permanent residents and
citizens of the seemingly targeted ethnic or racial group. These unfortunate repercussions include social
awkwardness and such negative feelings as sadness, fear, and paranoia. When a law brings discomfort,
harm, and other negative repercussions to any segment of the population, changes and adjustments are

needed. This study’s findings help establish and confirm the urgency of such need.

If existing immigration provisions cannot be dislodged, then federal and state governments must launch
adequate and effective mental health—assistance programs for the aftected residents. Moreover, statewide
social programs can be held that emphatically reinforce the importance of the vulnerable ethnic groups,
most especially the adolescent. The state government should also consider creating social events promoting
diversity and encouraging meaningful co-existence among racial groups.
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