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Summary
Background The effects of changes in immigration policy on health outcomes among undocumented immigrants are 
not well known. We aimed to examine the physical and mental health effects of the Deferred Action for Childhood 
Arrivals (DACA) programme, a 2012 US immigration policy that provided renewable work permits and freedom from 
deportation for a large number of undocumented immigrants.

Methods We did a retrospective, quasi-experimental study using nationally representative, repeated cross-sectional 
data from the US National Health Interview Survey (NHIS) for the period January, 2008, to December, 2015. We 
included non-citizen, Hispanic adults aged 19–50 years in our analyses. We used a difference-in-differences strategy to 
compare changes in health outcomes among individuals who met key DACA eligibility criteria (based on age at 
immigration and at the time of policy implementation) before and after programme implementation versus changes 
in outcomes for individuals who did not meet these criteria. We additionally restricted the sample to individuals who 
had lived in the USA for at least 5 years and had completed high school or its equivalent, in order to hold fixed two 
other DACA eligibility criteria. Our primary outcomes were self-reported overall health (measured on a 5 point Likert 
scale) and psychological distress (Kessler 6 [K6] scale), the latter was administered to a random subset of NHIS 
respondents.

Findings Our final sample contained 14 973 respondents for the self-reported health outcome and 5035 respondents for 
the K6 outcome. Of these individuals, 3972 in the self-reported health analysis and 1138 in the K6 analysis met the DACA 
eligibility criteria. Compared with people ineligible for DACA, the introduction of DACA was associated with no 
significant change among DACA-eligible individuals in terms of self-reported overall health (b=0·056, 95% CI 
–0·024 to 0·14, p=0·17) or the likelihood of reporting poor or fair health (adjusted odds ratio [aOR] 0·98, 95% CI 
0·66–1·44, p=0·91). However, DACA-eligible individuals experienced a reduction in K6 score compared with DACA-
ineligible individuals (adjusted incident risk ratio 0·78, 95% CI 0·56–0·95, p=0·020) and were less likely to meet 
screening criteria for moderate or worse psychological distress (aOR 0·62, 95% CI 0·41–0·93, p=0·022).

Interpretation Economic opportunities and protection from deportation for undocumented immigrants, as offered 
by DACA, could confer large mental health benefits to such individuals. Health consequences should be considered 
by researchers and policy makers in evaluations of the broader welfare effects of immigration policy.

Funding None.

Copyright © The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY license. 

Introduction
Undocumented migration has become an important 
public policy issue worldwide. From a public health 
perspective, it is well recognised that the estimated 
11 million undocumented immigrants in the USA1 and 
8 million in Europe2 are at risk of poor health outcomes.3–6 
In particular, the results of studies from both the USA 
and European settings suggest that immigration policies 
that raise the risk of deportation or place limits on legal 
rights and access to social services might raise the risk of 
poor mental health outcomes, such as depression and 
anxiety, and curtail access to health care more generally.7–15

In recent years, the USA has witnessed substantial 
changes in policies towards undocumented immigrants. 
In June, 2012, the US Government initiated the Deferred 

Action for Childhood Arrivals (DACA) programme, which 
provided temporary work permits and freedom from 
deportation to individuals who met specific eligibility 
criteria (panel).16 Although the programme has not been a 
pathway to citizenship, the work permits are renewable, 
ostensibly staving off the risk of deportation. Since its 
inception, the programme has enrolled more than 
720 000 of an estimated 1·9 million eligible individuals.17

In addition to any microeconomic and macroeconomic 
benefits, DACA could improve the health of beneficiaries 
in several ways. First, research has shown increases in 
employment and income after DACA implementation,18,19 
both of which are well known social determinants of 
health.20 Second, expanded economic opportunities 
might raise future aspirations and thereby increase 
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perceived returns on health investments, both of which 
can in turn affect health outcomes.21 Third, eliminating 
the risk of deportation and providing access to 
employment opportunities could raise hope and reduce 
psychosocial stress, which might directly improve mental 
health and indirectly affect physical health by leading to 
improved health behaviours.22,23

Despite these strong theoretical links, the health 
consequences of the DACA programme have not yet 
been explored. More generally, studies linking policies 
targeting undocumented migrants to health outcomes 
are generally descriptive, with the underlying causality 
less clear.7–15 This broader question has gained 
significance in recent months, as fundamental changes 
in US immigration policy are being debated.24,25

In this study we aimed to examine the consequences of 
the US DACA programme on self-reported overall and 
mental health among undocumented immigrants of 
Hispanic origin (who represent the majority of DACA-
eligible individuals). We used a quasi-experimental 
research strategy based on the timing of programme 
implementation, as well as eligibility rules, to estimate 
causal relationships.

Methods
Data
We used data from the US National Health Interview 
Survey (NHIS), an annual, nationally representative, 
repeated cross-sectional sample survey that tracks 
health outcomes, behaviours, and access to care in the 

US civilian, non-institutionalised population.26 We used 
surveys for the period January, 2008, to December, 2015. 
We restricted our sample to adults (aged 19–50 years) 
who reported Hispanic ethnicity because nearly 90% of 
DACA beneficiaries were born in central America or 
South America.27 Following evidence from the 
economics literature,18 we prespecified that we would 
exclude individuals with less than a high school 
education and recently arrived immigrants to 
minimise confounding from well established 
differential trends in socioeconomic outcomes.28,29 These 
sample restrictions hold fixed two key DACA eligibility 
criteria (panel): completion of high school or its 
equivalent and residence in the USA for at least 5 years.

Exposures and outcomes
Our exposure measure was DACA eligibility based on 
two key criteria: age at immigration and age at the time 
of the policy change. We estimated age at immigration 
by subtracting years living in the USA from the 
participant’s current stated age; individuals aged 
16 years or younger at the time of immigration were 
defined as meeting this DACA eligibility criterion. 
Because the public-use files from the NHIS provide a 
binned value for years living in the USA (<1 year, 
1–4 years, 5–9 years, 10–14 years, and ≥15 years), our 
estimates of age at immigration were not exact and are 
therefore subject to classic measurement error. We 
used the exact date of birth to assess whether the 
individual met the other DACA eligibility criterion of 

Research in context

Evidence before this study
We searched PubMed, Google Scholar, and EconLit with the 
terms (“undocumented immigrants” OR “illegal immigrant” OR 
“undocumented migrant”) AND (“health” OR “mental health” 
OR “depression”) AND (“immigration policy” OR “deportation” 
OR “DACA”) OR (“Deferred Action for Childhood Arrivals”). We 
did not apply any restrictions by language or date, and the latest 
search was done on Feb 7, 2017. We found two summative 
reviews and several commentary and research articles examining 
the association between immigration policy and health 
outcomes in the USA, Europe, and Australia. Most studies were 
descriptive in nature and used both qualitative and quantitative 
methods to show links between immigration policy and mental 
health outcomes, health-care access, or both. No studies used 
quasi-experimental methods to assess causality between 
changes in immigration policy and health. Although we found 
two studies investigating the economic effects of the US 
Deferred Action for Childhood Arrival (DACA) programme, we 
did not find any study examining its effects on health.

Added value of this study
We used a large, nationally representative survey of 
non-citizen, Hispanic adults living in the USA to investigate 

the effects of the DACA programme on self-reported overall 
health and psychological distress. We found that DACA 
eligibility was associated with large, clinically meaningful 
reductions in symptoms of psychological distress. We found 
no effects on self-reported overall health, although this 
finding was anticipated given the overall youth of the 
DACA-eligible population. Our findings contribute to the 
public health literature by showing for the first time robust, 
quasi-experimental evidence of the effect of immigration 
policy towards undocumented immigrants on their 
mental health.

Implications of all the available evidence
Our findings add to a growing evidence base showing strong 
links between immigration policy choices and health outcomes. 
These results might be informative for clinicians providing 
health care to undocumented immigrants, public health 
officials, and policy makers. Our findings are relevant to 
ongoing debates around immigration policy in the USA and 
Europe and suggest that mental health outcomes should be 
taken into account when considering policy alternatives.
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being age 31 years or younger at the time of the policy 
announcement. 

Our primary outcomes were self-reported overall health 
(measured on a 5 point Likert scale, where a score of 1 
represents poor health, 2 represents fair health, 3 
represents good health, 4 represents very good health, and 
5 represents excellent health) and symptoms of 
non-specific psychologic distress as represented by the 
summed score from the Kessler 6 (K6) scale (symptoms of 
feeling nervous, hopeless, depressed, restless, depressed, 
that everything was an effort, and worthless over the past 
30 days assessed by six questions that are coded by 
frequency, with 0 representing none of the time, 
1 representing a little of the time, 2 representing some of 
the time, 3 representing  most of the time, and 4 
representing all of the time; the summed score can thus 
range from 0 to 24).30,31 The K6 was administered only to a 
randomly selected one-third sample of NHIS respondents. 
The K6 has been shown to have high reliability, validity, 
and internal consistency in identifying of the symptoms 
serious mental illness as denoted by the DSM-IV.30 We 
also used these variables to specify binary outcomes 
denoting self-reported classifications of poor or fair health 
(vs good, very good, or excellent health) and presence of 
moderate or worse psychological distress (K6 score ≥5).31

Statistical analyses
We used the difference-in-differences32 method to 
estimate the health consequences of DACA. Specifically, 
we estimated versions of the following regression models:

where the subscript i references the individual and t the 
year–month of the survey. Eligiblei is a binary indicator 
denoting whether the individual met DACA eligibility 
criteria (1 if DACA-eligible, 0 otherwise), and DACAt is a 
binary indicator for survey timing (1 if surveyed after 
DACA implementation in June, 2012, and 0 otherwise). 
Hit is the health outcome of interest and the function 
g(·)  refers to a least squares, Poisson, or logistic link 
function. The vector Xi(t) consists of key covariates, 
consisting of participant age in years at the time of the 
policy change, estimated age at immigration, census 
region of residence, gender, and year–month of 
interview. We adjusted for the complex survey design of 
the NHIS—which included use of sample weights 
(along with SEs robust to heteroscedasticity where 
appropriate)—in all analyses to recover nationally 
representative estimates.33 This step is particularly 
important given the reported (potentially non-random) 
decline in participation in the NHIS and other US 
sample surveys,34 which the weights are designed to take 
into account.

The difference-in-differences estimate (both in linear 
and non-linear models35) is denoted by the coefficient 

on the product term (β1). This estimate can be 
interpreted as the effect of the policy on DACA-eligible 
individuals before versus after the policy change, 
compared with the effect on DACA-ineligible 
individuals. We estimated least-squares regression 
models for self-reported health, and Poisson regression 
models for the count outcome (K6), both with 
heteroscedasticity-corrected standard errors. For the 
binary outcomes (poor or fair self-reported overall 
health and moderate or worse psychological distress), 
we est imated logistic regression models. We 
hypothesised larger estimates on mental health 
outcomes in view of findings from previous descriptive 
studies on migration,7–9,36 quasi-experimental studies on 
the health benefits of social policies,37,38 and the relative 
youth of our study population (who would otherwise be 
expected to be in good physical health).

Importantly, the NHIS did not elicit undocumented 
immigrant status from survey respondents. This is a 
long-standing feature of publicly available, large-scale 
US databases that are used to examine undocumented 
immigration.18,29 Among self-reported non-citizens, 
60% of individuals are estimated to be undocumented.18 
Thus, our effect estimates will be smaller than the 
intention-to-treat effect. Additionally, data for other 
DACA eligibility criteria—criminal offenses and recent 
honourable discharge from the military—were also not 
available in the NHIS (because crimes and mis-
demeanours are not directly queried and honourable 
discharges were not queried after 2010). This data 
limitation is also likely to lead to attenuated estimates, as 
individuals with these histories might be inaccurately 
assigned to the treatment or control group.

We did four sensitivity analyses. First, because the 
Great Recession (2007–09) could have had differential 
effects on DACA-eligible versus DACA-ineligible 
individuals, we restricted our sample to participants 

 
Hit=g(β 0 + β 1  × Eligiblei × DACAt + β 2 × Eligiblei + β 3 × 
DACAt + β × Xi(t) + εit)

Panel: Deferred Action for Childhood Arrivals (DACA) 
eligibility criteria

•	 No	lawful	status	and	physically	present	in	USA	as	of	
June, 2012

•	 Under	age	31	years	as	of	June	15,	2012
•	 Arrived	in	USA	prior	to	16th	birthday
•	 Continuous	residence	in	USA	since	June	15,	2007
•	 Currently	in	school;	have	graduated	or	obtained	certificate	

of	completion	from	high	school;	have	obtained	general	
education	development	certificate;	or	honourably	
discharged veteran of Armed Forces

•	 Have	not	been	convicted	of	a	felony,	significant	
misdemeanour (or more than two other 
misdemeanours), and/or otherwise do not pose threat to 
public safety or security

Source: Citizenship and Immigration Services, US Department of Homeland Security (2017).



Articles

e178 www.thelancet.com/public-health   Vol 2   April 2017

interviewed in 2010 and thereafter. Second, we further 
restricted the sample to individuals younger than 
40 years. This would help to account for differential time 
trends in the health of middle-aged immigrants, which 
might be distinct from younger DACA-eligible 
individuals, and therefore bias the difference-in-
differences estimates. Finally, as a pre-specified falsi-
fication test,39 we estimated our models for adults who 
had completed less than a high school education (and 
were not currently in school at the time of the survey): 
because these individuals were not DACA-eligible, we 
expected to observe no effect of the policy on their health 
outcomes. Fourth, we re-estimated all models without 
sampling weights; differences in coefficient estimates in 
weighted versus unweighted models might reflect errors 
in model specification, incorporation of the survey 
sampling process, or both.40

We did all analyses with Stata version 14. This study 
relied solely on public-use data so no ethical approval was 
sought for the study procedures.

Role of the funding source 
There was no funding source for this study. The 
corresponding author had full access to all the data in 
the study and had final responsibility for the decision to 
submit for publication.

Results
During the study period, 783 026 people were interviewed, 
and 14 973 people met our inclusion criteria (appendix). 
For the outcome of self-reported overall health, our total 
sample consisted of 14 973 survey respondents, of whom 
3972 were eligible for DACA. For the K6 psychological 
distress outcomes, our total sample contained 5035 
respondents, 1138 of whom were eligible for DACA. 
Before the start of DACA, DACA-eligible respondents 
reported slightly better overall health than did ineligible 
respondents, but had higher K6 scores and rates 
of moderate psychological distress (table 1). Mean K6 
scores and the likelihood of meeting screening criteria 
for moderate or worse psychological distress declined 
among DACA-eligible respondents in the survey years 
after policy implemen tation. However, similar declines 
did not occur for DACA-ineligible individuals. For both 
groups, mean self-reported overall health did not change, 
although we noted small increases in the likelihood of 
reporting poor or fair health in both groups. As expected 
on the basis of eligibility criteria, eligible respondents 
were younger and had immigrated to the USA earlier in 
their lives than had ineligible respondents. The sex and 
residential composition of the eligible and ineligible 
respondent samples were similar.

Difference-in-differences estimates (table 2) did not 
show significant changes in self-reported overall health 
before and after programme implementation for eligible 
versus ineligible respondents (adjusted b=0·056, 95% CI 
–0·024 to 0·14, p=0·17). However, our estimates showed 
significant reductions in K6 scores among DACA-eligible 
versus DACA-ineligible respondents (adjusted incident 
risk ratio 0·78, 95% CI 0·56–0·95, p=0·020). The binary 
outcomes showed similar patterns, with no significant 
differences estimated for the odds of reporting poor or 
fair health (adjusted odds ratio [aOR] 0·98, 95% CI 
0·66–1·44, p=0·91), but a significant decline in the odds 
of reporting moderate or worse psychological distress 
before and after programme implementation for eligible 
versus ineligible respondents (aOR 0·62, 95% CI 
0·41–0·93, p=0·022).

Sensitivity analyses (table 3) showed similar coefficient 
estimates when we restricted estimation to individuals 
in the same age range interviewed between 2010 
and 2015 and when we further restricted the sample 
to individuals younger than 40 years. Consistent with 
programme eligibility criteria, we found no evidence 
that DACA improved outcomes for DACA-ineligible 
people (ie, individuals with less than a high school 
education). We found mostly similar results in analyses 
without sampling weights (appendix), suggesting that 
the specification of our model and handling of the 
complex survey design was appropriate.

Discussion
In this quasi-experimental study of Hispanic adults in the 
USA, we found that exposure to the DACA programme 

Eligible for DACA Not eligible for DACA

Pre-DACA Post-DACA Pre-DACA Post-DACA

Number of respondents

Self-reported overall health 
outcomes

2188 1784 6331 4670

Mental health outcomes 598 540 2217 1680

Self-reported overall health 
(Likert	scale	score	1–5)

3·99	(0·91) 4·00	(0·94) 3·83	(0·98) 3·81	(0·98)

Fair or poor health 95	(4%) 101	(6%) 523	(8%) 408	(9%)

K6 score (0–24) 3·06	(4·49) 2·66 (4·3) 2·72	(4·57) 2·70 (4·38)

Moderate or worse 
psychological	(K6	score	≥5)

168	(28%) 133	(25%) 554	(25%) 423	(25%)

Gender, female 1116	(51%) 906	(51%) 3270	(52%) 2428	(52%)

Age (years) 23·0 (3·32) 25·39	(4·02) 36·9	(6·73) 38·27 (6·71)

Age at immigration (years) 9·6	(4·19) 10·6 (3·81) 24·2 (6·48) 24·9	(6·01)

Census region

Northeast 240	(11%) 168	(9%) 884	(14%) 536	(11%)

North central or midwest 161	(7%) 199	(11%) 536	(8%) 430	(9%)

South 728	(38%) 587	(33%) 2216	(35%) 1750	(33%)

West 1059	(42%)	 830	(47%) 2695	(43%) 1954	(48%)

Data	are	mean	(SD)	or	n	(%)	unless	specified	otherwise.	All	data	are	from	the	NHIS,	2008–15.	The	sample	is	
restricted	to	non-citizen,	Hispanic	men	and	women	aged	18–50	years	who	have	lived	in	the	USA	for	at	least	
5	years	and	who	have	completed	at	least	a	high	school	education	or	above.	Eligible	for	DACA	refers	to	individuals	
who were 31 years or younger as of June, 2012, and had immigrated to the USA at age 16 years or before. Pre-
DACA denotes respondents interviewed before June, 2012, and post-DACA those interviewed thereafter. The K6 
instrument was administered to a random subset of NHIS respondents. Descriptive statistics were weighted by 
NHIS sampling weights. DACA=Deferred Action for Childhood Arrivals. K6=Kessler 6 scale. NHIS=National Health 
Interview Survey.

Table 1: Descriptive statistics of study population

See Online for appendix
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led to meaningful reductions in symptoms of 
psychological distress among DACA-eligible individuals. 
The effects on mental health were large and clinically 
significant, with the DACA programme significantly 
reducing the odds of individuals reporting moderate or 
worse psychological distress. We did not find any 
improvements in self-reported overall health, which was 
consistent with the fact that the population was relatively 
young (mean age <40 years in all groups) and therefore 
generally in good physical health.

Our findings advance the existing public health 
literature by providing the first quasi-experimental 
evidence of a link between immigration policies that 
target undoc umented immigrants and their health 
outcomes. The findings of large effects on mental health 
are consistent with results from observational studies 

showing rising symptoms of anxiety and depression with 
policies that raise the risk of deportation.7–15 These findings 
could be of considerable importance in the current policy 
environ ment, with the USA broadening the legal 
infrastructure and human resources base needed to 
deport undocumented immigrants and restrict the entry 
of new migrants.24,41 Additionally—as of the time of 
writing—the future of the DACA programme itself seems 
to be in doubt.42

In addition to informing the public health community 
about the health impacts of immigration policy, our 
findings add to a growing evidence base on the mental 
health consequences of social policies more generally.37,38 
Our findings also show the importance of economic 
opportunities for health outcomes. In particular, the use 
of quasi-experimental methods builds on and greatly 

Self-reported health 
(Likert scale score 1–5)

Poor or fair health K6 score 
(0–24)

Moderate or worse 
psychological distress 
(K6 score ≥5)

Regression method (estimate) Least squares (b) Logistic 
(adjusted OR)

Poisson 
(adjusted IRR)

Logistic 
(adjusted OR)

Differences-in-differences	estimate	(95%	CI) 0·056	(–0·024	to	0·14) 0·98	(0·66	to	1·44) 0·78	(0·56	to	0·95) 0·62	(0·41	to	0·93)

p value 0·17 0·91 0·020 0·022

Number 14	973 14	973 5035 5035

Differences-in-differences estimates of the effects of the DACA programme on health outcomes. Estimator and interpretation of coefficient is provided in the column header. For 
the	ordinary	least-squares	(self-reported	health)	and	Poisson	(K6	score)	models,	we	calculated	95%	CIs	with	heteroscedasticity-corrected	SEs.	The	estimates	shown	reflect	
coefficients on the interaction between binary indicators that denote meeting the eligibility criteria of age at immigration (16 years or younger) and age at policy implementation 
(31 years or younger) and being surveyed after programme implementation (June, 2012). All models include the main effects for meeting DACA eligibility thresholds, interview 
year–month fixed effects (which subsume the main effects of being surveyed after DACA implementation), and adjust for respondent age (at the time of policy), gender, fixed-
effects for years living in the USA, and fixed effects census region of residence. All models use National Health Interview Survey sampling weights. K6=Kessler 6 scale. IRR=incident 
risk ratio. OR=odds ratio. DACA=Deferred Action for Childhood Arrivals.

Table 2: Difference-in-differences estimates

Self-reported health 
(Likert scale score 1–5)

Poor or fair health K6 score 
(0–24)

Moderate or worse 
psychological distress 
(K6 score ≥5)

Restricted to 2010–15

Regression method (estimate) Least squares (b) Logistic (adjusted OR) Poisson (adjusted IRR) Logistic (adjusted OR)

Differences-in-differences	estimate	(95%	CI) 0·017 (–0·072 to 0·11) 1·00	(0·65	to	1·54) 0·69	(0·52	to	0·92) 0·56	(0·36	to 0·87)

p value 0·71 0·99 0·010 0·011

Number 11 672 11 672 4008 4008

Restricted to 2010–15 and younger than 40 years

Regression method (estimate) Least squares (b) Logistic (adjusted OR) Poisson (adjusted IRR) Logistic (adjusted OR)

Differences-in-differences	estimate	(95%	CI) –0·013 (–0·11 to 0·08) 1·16 (0·73 to 1·83) 0·76	(0·56	to 1·02) 0·61 (0·38 to	0·99)

p value 0·78 0·53 0·073 0·044

Number 8715 8715 2963 2963

Restricted to less than high-school education (falsification test)

Regression method (estimate) Least squares (b) Logistic (adjusted OR) Poisson (adjusted IRR) Logistic (adjusted OR)

Differences-in-differences	estimate	(95%	CI) 0·043 (–0·06 to 0·14) 0·72	(0·49	to 1·06) 1·07 (0·76 to	1·49) 1·38	(0·89	to	2·15)

p value 0·40 0·11 0·67 0·15

Number 16	552 16	552 5696 5696

Models are identical to those presented in table 2, except the sample is restricted as denoted. K6=Kessler 6 scale. IRR=incident risk ratio. OR=odds ratio.

Table 3: Sensitivity analyses
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advances findings from observational studies linking 
measures of area-level economic opportunity to various 
health outcomes.21,43–45

Several limitations are inherent to the data available 
and the study design. First, despite the quasi-
experimental research strategy, unobserved bias from 
time-varying factors that differentially affect immigrants 
who are eligible or ineligible for DACA cannot be 
definitively excluded. The potential for such confounders 
might be exacerbated by the fact that the NHIS data 
represent repeated cross sections rather than a panel. 
Moreover, well described downward trends exist in 
sample survey participation in the USA.34 We supported 
the robustness of our findings by showing that estimates 
remained similar when we applied tighter restrictions to 
the estimation sample. We also did a falsification test, the 
results of which showed the absence of an association 
among individuals who met all other eligibility criteria 
except for high school completion.

Second, differences in mean ages among DACA-
eligible and DACA-ineligible respondents, which are 
inevitable because age is part of the eligibility criteria, 
might also generate bias in our results. To address these 
differences, we included individual age-specific fixed 
effects to flexibly control for non-linear age effects. We 
also estimated our models with a narrower age band, 
which produced mostly similar estimates.

Third, the NHIS did not specifically identify un-
documented immigrants, exact age at immigration, or 
individuals who met two other DACA eligibility criteria 
(absence of criminal history and honourable discharge 
from the military). However, each of these data limitations 
would bias our estimates toward the null, either by 
deflating estimates of the intention-to-treat effect, 
introducing classic measurement error, or inaccurately 
assigning respondents to eligible and ineligible groups. 
Finally, well known differences exist between US states in 
the implementation and acceptance of DACA,17,46 which 
might have modified programme effects on health 
outcomes. Unfortunately, we cannot examine this 
possibility in the NHIS because the public-use data do not 
include state identifiers.

In conclusion, we found that the DACA programme 
had important, positive effects on mental health outcomes. 
These benefits have so far been underappreciated and, in 
conjunction with the reported positive economic benefits,18 
can help to guide ongoing policy debates47 around the 
overall benefit of the DACA programme and its future in 
US immigration policy, as well as around the design of 
policies towards undocumented migrants in Europe.
Contributors
ASV, SJS, and ACT conceived the study. ASV obtained the 
publicly available NHIS data, did the statistical analysis, and wrote the first 
draft of the manuscript. SJS, ROB, IK, and ACT suggested improvements 
to the statistical analysis and contributed important revisions to the 
manuscript. All authors approved the final submission of the manuscript.

Declaration of interests
We declare no competing interests.

Acknowledgments
No specific funding was received for this study. We report salary support 
from the National Institutes of Health (NIH Mentored Patient-Oriented 
Research Career Development Award, K23MH106362 to ASV; NIH 
Patient-Oriented Research Career Development Award, K23MH096620 
to ACT).

References
1 Passel JS, Cohn DV. Overall number of U.S. unauthorized 

immigrants holds steady since 2009. Washington, DC: Pew 
Research Center, 2016.

2 The Lancet. Access to health care for undocumented migrants in 
Europe. Lancet 2008; 370: 2070.

3 Castañeda H, Holmes SM, Madrigal DS, De Trindad Young M-E, 
Beyeler N, Quesada J. Immigration as a social determinant of 
health. Annu Rev Public Health 2015; 36: 375−92.

4 Sanggaran J-P, Haire B, Zion D. The health care consequences of 
australian immigration policies. PLoS Med 2016; 13: e1001960.

5 Devi S. US health and immigration systems failing migrants. 
Lancet 2009; 373: 448−49.

6 Rechel B, Mladovsky P, Ingleby D, Mackenbach JP, McKee M. 
Migration and health in an increasingly diverse Europe. Lancet 
2013; 381: 1235−45.

7 Hacker K, Chu J, Leung C, et al. The impact of immigration and 
customs enforcement on immigrant health: perceptions of 
immigrants in Everett, Massachusetts, USA. Soc Sci Med 2011; 
73: 586−94.

8 Steel Z, Momartin S, Silove D, Coello M, Aroche J, Tay KW. 
Two year psychosocial and mental health outcomes for refugees 
subjected to restrictive or supportive immigration policies. 
Soc Sci Med 2011; 72: 1149−56.

9 Hacker K, Chu J, Arsenault L, Marlin RP. Provider’s perspectives 
on the impact of Immigration and Customs Enforcement (ICE) 
activity on immigrant health. J Health Care Poor Underserved 2013; 
23: 651−65.

10 Sommers BD. Stuck between health and immigration reform—care 
for undocumented immigrants. N Engl J Med 2013; 369: 593−95.

11 Cimas M, Gullon P, Aguilera E, Meyer S, Manuel Freire J, 
Perez-Gomez B. Healthcare coverage for undocumented migrants 
in Spain: Regional differences after Royal Decree Law 16/2012. 
Health Policy 2016; 120: 384−95.

12 Giannoni M, Franzini L, Masiero G. Migrant integration policies 
and health inequaliteis in Europe. BMC Public Health 2016; 16: 463.

13 Hatzenbuehler ML, Prins SJ, Flake M, et al. Immigration policies 
and mental health morbidity among Latinos: a state-level analysis. 
Soc Sci Med 2017; 174: 169−78.

14 Ikram UZ, Malmusi D, Juel K, Rey G, Kunst AE. 
Association between integration policies and immigrant mortality: 
an explorative study across three European countries. PLoS One 
2015; 10: e0129916.

15 Malmusi D. Immigrants’ health and helath inequality by type of 
intergration policies in Europe countries. Eur J Public Health 2014; 
25: 293−99.

16 US Citizenship and Immigration Services. Consideration of 
Deferred Action for Childhood Arrivals (DACA). 2017. 
https://www.uscis.gov/humanitarian/consideration-deferred-action-
childhood-arrivals-daca (accessed Feb 7, 2017).

17 Hispman F, Gómez-Aguiñaga B, Capps R. DACA at four: 
participation in the deferred action program and its impacts on 
recipients. Washington, DC: Migration Policy Institute, 2016.

18 Pope NG. The effects of DACAmentation: the impact of Deferred 
Action for Childhood Arrivals on unauthorized immigrants. 
J Public Econ 2016; 143: 98−114.

19 Amuedo-Dorantes C, Antman F. Can authorization reduce poverty 
among undocumented immigrants? Evidence from the Deferred 
Action for Childhood Arrivals Program. Econ Lett 2016; 147: 1−4.

20 Marmot M, Wilkinson RG, eds. Social determinants of health, 
2nd edn. New York: Oxford University Press, 2006.

21 Venkataramani AS, Brigell R, O’Brien R, Chatterjee P, Kawachi I, 
Tsai AC. Economic opportunity, health behaviours, and health 
outcomes in the USA: a population-based cross-sectional study. 
Lancet Public Health 2016; 1: e18-e25.

22 Scioli A, Chamberlain CM, Samor CM, et al. A prospective study of 
hope, optimism, and health. Psychol Rep 1997; 81: 723−33.



Articles

www.thelancet.com/public-health   Vol 2   April 2017 e181

23 Snyder CR, Irving LM, Anderson JR. Hope and health. 
In: Snyder CR, Forsyth DR, eds. Handbook of social and clinical 
psychology: the health perspective, vol 162. Elmsford: Pergamon 
Press, 1991.

24 Davis JH. Trump orders Mexican border wall to be built and plans 
to block Syrian refugees. The New York Times (New York), 
Jan 26, 2017: A1.

25 Shear MD, Cooper H. Trump bars refugees and citizens of 7 Muslim 
countries. The New York Times (New York), Jan 28, 2017: A1.

26 Minnesota Population Center and State Health Access Data 
Assistance Center. Integrated health interview series: version 6.21. 
Minneapolis: University of Minnesota, 2016.

27 Batalova J, Hooker S, Capps R, Bachmeier JD. DACA at the two year 
mark: a national and state profile of youth eligible and applying for 
deferred action. Washington, DC: Migration Policy Institute, 2014.

28 Ross M, Svajlenka NP. Employment and disconnection among teens 
and young adults: the role of place, race, and education. 
Washington, DC: Brookings Institution, 2016.

29 Pew Research Center. Modern immigration wave brings 59 million 
to U.S., driving population growth and change through 2065. 
Washington, DC: Pew Research Center, 2015.

30 Kessler RC, Green JG, Gruber MJ, et al. Screening for serious 
mental illness in the general population with the K6 screening scale: 
results from the WHO World Mental Health (WMH) survey 
initiative. Int J Methods Psychiatr Res 2010; 19 (suppl 1): 4−22.

31 Prochaska J, Sung H, Max W, Shi Y, Ong M. Validity study of the K6 
scale as a measure of moderate mental distress based on mental 
health treatment need and utilization. Int J Methods Psychiatric Res 
2012; 21: 88–97.

32 Dimick JB, Ryan AM. Methods for evaluating changes in health care 
policy: the differences-in-differences approach. JAMA 2014; 
312: 2401−02.

33 Bieler GS, Brown GG, Williams RL, Brogan DJ. 
Estimating model-adjusted risks, risk differences, and risk rations 
from complex survey data. Am J Epidemiol 2010; 171: 618−23.

34 Hill JM. Survey response rate trends. Survey News. November 2014. 
Washinton, DC: US Census Bureau, 2014.

35 Karaca-Mandic P, Norton EC, Dowd B. Interaction terms in 
nonlinear models. Health Sev Res 2012; 47: 255−74.

36 Lindert J, Ehrenstein O, Priebe S, Mielck A, Brahler E. 
Depression and anxiety in labor migrants and refugees—a 
systematic review and meta-analysis. Soc Sci Med 2009; 69: 246−57.

37 Reeves A, Clair A, McKee M, Stuckler D. Reductions in the 
United Kingdom’s Government Housing Benefit and symptoms of 
depression in low-income household. Am J Epidemiol 2016; 
184: 421−29.

38 Reeves A, McKee M, Mackenbach JP, Whitehead M, Stuckler D. 
Introduction of a national minimum wage reduced depressive 
symptoms in low-wage workers: a quasi-natural experiment in 
the UK. Health Econ 2016: published online April 4. 
DOI:10.1002/hec.3336.

39 Prasad V, Jena AB. Prespecified falsification end points: can they 
validate true observational associations? JAMA 2013; 309: 241−42.

40 Solon G, Haider SJ, Wooldridge JM. What are we weighting for? 
J Hum Resour 2015; 50: 301−16.

41 Hartmann M. What President Trump’s executive orders could 
actually do. New York Magazine (New York), Feb 1, 2017.

42 Whitely J. “My life is made here”: undocumented students fear fate 
under Trump. Feb 2, 2017. http://www.cbsnews.com/news/
undocumented-students-daca-immigrants-fears-under-trump/ 
(accessed Feb 8, 2017).

43 O’Brien R, Venkataramani AS, Tsai AC. Economic opportunity 
and mortality among US middle aged whites. Epidemiology 2017; 
28: e12–e13.

44 Venkataramani AS, Chatterjee P, Kawachi I, Tsai AC. 
Economic opportunity, health behaviors, and mortality in 
the United States. Am J Public Health 2016; 106: 478−84.

45 Katikireddi SV. Economic opportunity: a determinant of health? 
Lancet Public Health 2016; 1: e4-e5.

46 Cebulko K, Silver A. Navigating DACA in hospitable and hostile 
states: State responses and access to membership in the wake of 
Deferred Action for Childhood Arrivals. Am Behav Sci 2016: 
60: 1553–74.

47 Goldman F. What Trump’s presidency will mean for the dreamers. 
New Yorker (New York), November 19, 2016.


	Health consequences of the US Deferred Action for Childhood Arrivals (DACA) immigration programme: a quasi-experimental study
	Introduction
	Methods
	Data
	Exposures and outcomes
	Statistical analyses
	Role of the funding source

	Results
	Discussion
	Acknowledgments
	References


