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Abstract

Background: The Deferred Action for Childhood Arrivals (DACA) program provides temporary relief from deporta-
tion and work permits for previously undocumented immigrants who arrived as children. DACA faced direct threats
under the Trump administration. There is select evidence of the short-term impacts of DACA on population health,
including on birth outcomes, but limited understanding of the long-term impacts.

Methods: We evaluated the association between DACA program and birth outcomes using California birth cer-
tificate data (2009-2018) and a difference-in-differences approach to compare post-DACA birth outcomes for likely
DACA-eligible mothers to birth outcomes for demographically similar DACA-ineligible mothers. We also separately
compared birth outcomes by DACA eligibility status in the first 3 years after DACA passage (2012-2015) and in the
subsequent 3 years (2015-2018) - a period characterized by direct threats to the DACA program - as compared to
outcomes in the years prior to DACA passage.

Results: Inthe 7 years after its passage, DACA was associated with a lower risk of small-for-gestational age (—0.018,
95% Cl: — 0.035, — 0.002) and greater birthweight (45.8g, 95% Cl: 11.9, 79.7) for births to Mexican-origin individu-

als that were billed to Medicaid. Estimates were consistent but of smaller magnitude for other subgroups. Associations
between DACA and birth outcomes were attenuated to the null in the period that began with the announcement of
the Trump U.S. Presidential campaign (2015-2018), although confidence intervals overlapped with estimates from the
immediate post-DACA period.

Conclusions: These findings suggest weak to modest initial benefits of DACA for select birthweight outcomes
during the period immediately following DACA passage for Mexican-born individuals whose births were billed to
Medicaid; any benefits were subsequently attenuated to the null. The benefits of DACA for population health may
not have been sufficient to counteract the impacts of threats to the program’s future and heightened immigration
enforcement occurring in parallel over time.
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Introduction

On June 15, 2012, the Deferred Action for Child-
hood Arrivals (DACA) program was introduced by an
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permits for those who immigrated as children and were
undocumented. DACA has undergone substantial legal
challenges since its passage [2]. Notably, the Trump
administration announced the termination of the pro-
gram in September 2017 [3]. DACA was upheld by the
U.S. Supreme Court in June 2020 on administrative
grounds [4] but remains without the protection of Con-
gressional legislation.

Prior research has identified the beneficial impacts of
DACA on the health outcomes of recipients [5-7] and
their children [8]. One prior study evaluated the short-
term impacts of DACA on birth outcomes at a national-
level, finding evidence of positive impacts on birthweight
outcomes for Mexican-origin mothers in the 2 years fol-
lowing DACA passage [9]. These results may be explained
by a number of mechanisms, including the effects of the
program on improved employment [10, 11], occupa-
tional and educational outcomes [11, 12] and the psy-
chological wellbeing and self-rated health of recipients,
including reduced stress related to deportation [5, 6, 13].
In addition, in some states and localities, DACA recipi-
ents with qualifying incomes gained expanded access
to health care [14], which could have led to improved
access to pre-pregnancy and prenatal care for DACA
recipients compared to their counterparts who remained
undocumented.

Nevertheless, there is evidence suggesting that the pop-
ulation health benefits of DACA may have been attenu-
ated following direct threats to the program under the
Trump Presidency and campaign [13, 15]. However, the
long-term impacts of DACA on birth outcomes have not
been evaluated. In this study, we examined the popula-
tion-level effects of DACA on birth outcomes using lon-
gitudinal data on births in California, the U.S. state with
the largest proportion (28.5%) of DACA recipients [16].
We evaluated the impact of DACA on outcomes across
the 7 years following DACA passage. However, following
a prior study of DACA’s long-term impact on self-rated
health [13], we separately evaluated birth outcomes in
the immediate 3 years post-DACA passage and the sub-
sequent 3 years. These latter 3 years were characterized
by, among other events, the promise of the end to the
DACA program during the announcement of the Trump
campaign in July 2015 and the announcement of the end
to the DACA program in September 2017.

Methods

Data

Birth record data spanning 2009-2018 came from the
California Department of Public Health’s Birth Statistical
Master Files. Analyses were pre-registered at Evidence
for Governance and Politics (EGAP) (20190605AB). The
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Committee for the Protection of Human Subjects, the
institutional review board for the California Health and
Human Services Agency, and Vital Statistics Advisory
Committee approved the study protocol.

Study sample

We first restricted our data to approximately 3 years
before DACA passage through approximately 7 years
after DACA passage (June 2009-May 2018), Because
there are no direct measures of DACA eligibility or
recipient status in California birth records, we followed
prior research [6, 17] and used proxy measures of DACA
eligibility based on mothers’ birthdate, birthplace, and
educational attainment. The DACA memorandum man-
dated that DACA-eligible individuals were younger than
age 31 on June 15, 2012 and had earned a high school
degree or GED or were current students, which we used
as core criteria to define eligibility. Additionally, DACA
eligible individuals must have arrived in the U.S. at age
16 or younger, resided in the U.S. since 2007, and never
been convicted of a felony or more than 2 misdemean-
ors; information on these factors was not available in the
birth record.

We restricted the sample to births for which vital statis-
tics data indicated that maternal educational attainment
was equal to or greater than high school completion or a
GED by the time of delivery and maternal birthplace was
one of the top 15 countries of origin for DACA recipients
[18]. As of 2017, individuals from these 15 countries of
origin accounted for 95.3% of DACA recipients. How-
ever, we additionally analyzed outcomes for the subset of
births to individuals born in Mexico; Mexican-born indi-
viduals comprise 80% of DACA recipients [16, 18] We
further restricted our primary analyses to DACA-eligible
individuals born within 1 year before vs. 1 year after the
DACA birthdate cut-off, which we elaborate on further in
our discussion of treatment vs. control groups below.

We restricted the analytical sample to all live single-
ton births. We excluded birth records with gestational
ages <20weeks and >44 weeks and with birthweight for
gestational age greater than 3 standard deviations from
the sample mean [19]. We excluded 8.6% of observa-
tions because of data missing for the following covari-
ates: nativity, date of birth, education, parity, and race/
ethnicity of pregnant individuals, and infant sex assigned
at birth.

See eFigure 1 for the derivation of the analytic sample.

Measures

Adverse birth outcomes

We evaluated continuous birthweight (in grams),
and term birthweight (in grams, among infants born
>37weeks gestation), and binary outcomes of preterm
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birth (PTB, <37 weeks), low birthweight (LBW, <2500g),
and small-for-gestational-age (SGA) [20]. We used infant
sex-specific SGA classifications based on Talge et al. [19]

DACA eligibility

We used pregnant individuals’ birthdates to identify
likely eligibility for DACA. This improves on the identifi-
cation strategy of the prior national birth outcomes study
that had maternal age rather than maternal birthdate,
such that comparison groups were not closely centered
around similar birthdates [9]. Specifically, we considered
births to individuals born in the year just after the birth-
date eligibility cut-off for DACA (i.e. June 15, 1981—June
14, 1982) to be the “treatment” group, and a comparison
group of DACA-ineligible individuals born within the
year prior to the birthdate cut-off (i.e. June 15, 1980—June
14, 1981) to be the “control” group. Comparing outcomes
among these two groups with similar maternal birthdates
and otherwise similar demographics helps control for
period or age effects.

Covariates

We controlled for maternal age and age-squared, a
binary indicator of maternal educational attainment
(high school graduate or GED equivalent vs. more than
high school), infant sex, and parity (1st, 2nd, 3rd, 4th,
or > 5th birth). Models also included indicator variables
for county, year, and month of birth.

Statistical analysis

We used a difference-in-differences (DID) design, a
quasi-experimental approach well-suited to examining
the effects of policies among population subgroups while
adjusting for secular trends in a “control” group of similar
individuals [21]. In particular, this approach allowed us
to “difference out” secular trends among individuals who
were otherwise demographically similar (e.g., not U.S.-
born, high school graduates) but were ineligible because
they were born prior to the DACA birthdate cut-off.

We estimated linear models with robust standard
errors in which we regressed each outcome on an indi-
cator of whether the birth was to an individual who was
likely DACA-eligible (vs. ineligible) based on their birth-
date, an indicator of whether the birthdate fell in the
pre-DACA period (June 2009 — May 2012) or the post-
DACA period (June 2012 — May 2018), a multiplica-
tive interaction term between these two indicators, and
covariates. In order to shed light on potential differences
in the long-run impacts of DACA, we alternatively tested
a three-category indicator of whether the birthdate fell in
the pre-DACA period (June 2009—May 2012), the imme-
diate post-DACA period (June 2012—May 2015) or the
period following the start of the Trump U.S. Presidential
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campaign (June 2015 — May 2018), The primary quanti-
ties of interest, which represent the association between
DACA and each outcome, are the coefficients for the
interaction term between the DACA eligibility and the
birthdate timing indicator variables. Linear models for
both continuous and binary outcomes are standard for
DID analyses because of the different interpretation of
interaction terms in non-linear models [22]. Coefficients
for binary outcomes can therefore be interpreted as per-
centage point changes.

We evaluated results among all births regardless of
payer type, and then among the subset of respondents
with Medicaid as payer. Medi-Cal, California’s Medic-
aid program, covers prenatal care and labor and delivery
for undocumented individuals. We therefore expected
that those with Medicaid as payer were more likely than
those with other insurance types to include both undoc-
umented individuals eligible for DACA and their coun-
terparts who held similar pre-DACA immigration status
but were DACA-ineligible due to the arbitrary birthdate
cut-off.

Robustness checks

Sensitivity analyses (summarized in eTable 1) were
designed to evaluate central assumptions of the DID
approach: 1) that trends in outcomes for treatment and
control groups would otherwise be parallel if it were not
for DACA passage and 2) that DACA passage did not
contribute to changes in the composition of births for
treatment or control groups in the 3 years post-DACA.
We also evaluated whether observed associations could
plausibly be driven by the one-year difference in aver-
age maternal age for DACA eligibility groups. We evalu-
ated year-by-year changes in birth outcomes surrounding
DACA passage by switching our binary pre/post-DACA
indicator to an indicator of year of birth that spanned
2009-2018 but omitted 2012 given that DACA passage
occurred during this year. We carried out the same differ-
ence-in-differences procedures as described above with
the year of birth indicator. Finally, to shed light on poten-
tial mechanisms linking DACA and birth outcomes, we
evaluated the association between DACA and prenatal
care, using a measure of the number of prenatal visits
reported on the birth record as our outcome. We elabo-
rate on the details of these analyses in the Supplemental
Appendix.

Results

Sample characteristics

In the overall analytic sample, mean age at delivery was
about 32years; DACA-eligible individuals were an aver-
age of 1year younger than their DACA-ineligible coun-
terparts (Table 1). Approximately 55% of births were to
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Table 1 Descriptive characteristics by DACA eligibility category,
California, June 2009 — May 2018

DACA Ineligible DACA Eligible

Mean (SD) or % Mean (SD) or %

Maternal age at delivery 32.53 (2.54) 31.59(2.78)
Maternal education greater 554 54.7

than high school

Birth billed to Medicaid 534 549

Parity 2.34(1.09) 2.29(1.08)
Male infant 510 51.1
Preterm birth 7.3 7.1

Low birth weight 50 5.1

Small for gestational age 7.8 8.0

Birth weight, grams 3322 (520) 3323 (521)
Gestational age, weeks 3861 (1.75) 38.64 (1.73)
Number of prenatal visits 11.94 (3.77) 11.88 (3.69)
Observations 27,898 29,578

Sample includes singleton live-born infants in California with a gestational age
of 20 to 44 weeks at delivery, with birthweight for gestational age within three
standard deviations of the mean, born to individuals with at least a high school
degree and who were born 1-year pre/post the DACA eligibility birthdate cut-
off in one of the top 15 DACA-recipient countries
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individuals with greater than a high school education,
54% of births were billed to Medicaid, and mean parity
was 2.3 births (SD: % 1.1). Male infants accounted for just
over half of births.

Among infants in the sample, 7% were born preterm,
5% were low birthweight, and 8% were SGA. Mean
birthweight was 3323 g (SD: & 521) for births to DACA-
eligible individuals and 3322g (SD: % 520) for births to
DACA-ineligible individuals. The mean length of gesta-
tion was 38.6 weeks (SD: + 1.7).

Associations between DACA and birth outcomes
We found some evidence of association between DACA
passage and birthweight outcomes in the years post
vs. years pre-DACA, although these associations were
largely concentrated among Mexican-born mothers and
to those whose births billed to Medicaid (Table 2).
Among the overall sample, we found evidence of asso-
ciation between DACA and lower risk of small-for-ges-
tational age (p: -0.013, 95% CIL: — 0.024, — 0.002). Among
births to Mexican-born mothers, we found that DACA
was associated with higher term birthweight (B: 33.3 g,
95% CI: 10.77, 55.83) for DACA eligible individuals in the
7 years after the program’s passage.

Table 2 Difference-in-differences estimates of the association between DACA and adverse birth outcomes, California, June 2009-May

2018

PTB LBW SGA BW Term BW

Births to Women from Top 15 DACA Recipient Countries of Origin, All Payor Types

3(95% Cl) 3(95% ClI) (95% Cl) (95% Cl) 3(95% ClI)
Mother is DACA Eligible*Birth is Post-DACA 0.002 0.000 -0.013% 16.27 18.20

(—=0.009,0.012) (—0.009, 0.009) (—=0.024, —0.002) (—5.30,37.85) (—=0.323,36.73)
Observations 57476 57476 57,476 57476 53,351

Births to Mexican-Born Women, All Payor Types

3(95% Cl) (3(95% Cl) 3(95% ClI) (95% Cl) 3(95% CI)
Mother is DACA Eligible*Birth is Post-DACA 0.005 0.003 —0.009 26.13 33.30%*

(—0.008,0.018) (—=0.007,0.014) (—=0.022,0.003) (—0.08,52.34) (10.77,55.83)
Observations 37,707 37,707 37,707 37,707 35,173

Births to Women from Top 15 DACA Recipient Countries of Origin, Medicaid Only

3(95% CI) B(95% Cl) 3(95% ClI) 3(95% ClI) 3(95% Cl)
Mother is DACA Eligible*Birth is Post-DACA —0.001 0.002 —0.019* 29.77 29.11*%

(=0.016,0.013) (=0.011,0.014) (—0.034, —0.004) (—0.14,59.68) (3.42,54.80)
Observations 29,159 29,159 29,159 29,159 27,118

Births to Mexican-Born Women, Medicaid Only

3(95% CI) B(95% Cl) 3(95% ClI) 3(95% ClI) B(95% Cl)
Mother is DACA Eligible*Birth is Post-DACA 0.000 0.001 —0.018* 45.77** 44.32%*

(=0.016,0.017) (—=0.015,0.013) (—=0.035, —0.002) (11.87,79.68) (15.20,73.45)
Observations 22,406 22,406 22,406 22,406 20,887

Notes: Coefficients above represent the interaction between a binary variable for mother’s DACA eligibility and a binary variable indicating the timing of infant birth
as pre- vs. post-DACA passage. Covariates include county, year, month fixed effects, maternal age and age-squared, educational attainment, parity, and birth month.
BW Birthweight, LBW Low birthweight, PTB Pre-term birth, SGA Small for gestational age. * p <0.05, ** p<0.01, *** p<0.001
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Among the subset whose births were billed to Med-
icaid, we found evidence of lower risk of small-for-
gestational age (B: -0.019, 95% CI: —0.034, —0.004)
and greater term birthweight (B: 29.11g, 95% CI: 3.42,
54.80) for DACA eligible individuals in the years after
DACA passage as compared to their non-eligible
counterparts.

Among births to Mexican-born mothers whose births
were billed to Medicaid, we found evidence of lower
risk of small-for-gestational age (B: -0.018, 95% CI:
—0.035, —0.002) and greater birthweight (B: 45.77 g,
95% CI: 11.87, 79.68) and term birthweight (p: 44.34 g,
95% CI: 15.20, 73.45) for DACA eligible individuals
in the years after DACA passage as compared to their
non-eligible counterparts.

The results of models that instead used a three-cat-
egory indicator to differentiate between the 3 years
immediately following DACA passage and the years
following the start of the Trump Presidential cam-
paign (eTable 2, Fig. 1) show estimates of larger mag-
nitude in the 3 years immediately post-DACA passage.
There were no differences in birth outcomes for DACA
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eligible individuals in the period between June 2015
and June 2018 as compared to the pre-DACA period,
although confidence intervals were highly overlapping
across both the short and long-term periods following
DACA passage.

There were no associations observed between DACA
and preterm birth, continuous gestational age, or low
birthweight for any sub-group at any time point.

Results of robustness checks

Graphical evaluation supported the DID assumption
of parallel trends pre- and post-DACA by mothers’
DACA birthdate eligibility for birthweight outcomes,
although the parallel trends assumption appeared to
not hold for preterm birth (eFigures 2—-6). We found
some evidence of association between DACA pas-
sage and the composition of births to DACA-eligible
vs. ineligible mothers, although this evidence was the
weakest for the subset of births covered by Medicaid,
for which we observed the largest effect estimates
(eTable 2). Specifically, in the overall sample there
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Fig. 1 Difference-in-differences estimates of the association between DACA passage and continuous birthweight for likely DACA eligible vs. DACA
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was evidence that DACA was associated with a lower
probability of births being covered by Medicaid. We
adjusted for this variable and all other covariates in
our models to account for possible confounding.

Associations between DACA and birthweight out-
comes for births to Mexican-born mothers and billed
to Medicaid were generally robust to “placebo” tests
that a) moved the date of DACA implementation 1
year earlier, creating a false policy change date, b) uti-
lized a false maternal birthdate cut-off (i.e., June 19,
1980) to designate mothers’ DACA birthdate eligibil-
ity, and c) switched the analytic sample to demographi-
cally similar U.S.-born individuals who should not
have been impacted by DACA (eTable 4). Results were
slightly attenuated but similar when we established a
“wash-out” period that excluded births whose gesta-
tion spanned the pre- and post-DACA passage peri-
ods (eTable 5). We acknowledge, however, that in many
cases confidence intervals estimated for placebo tests
were overlapping with those estimated in our primary
results.

We re-estimated our primary analyses with a year of
birth variable in place of the pre/post-DACA indicator
(omitting the year 2012) (eTable 6, eFigures 7A-7E). We
focused this sensitivity analysis on the subset of births
to Mexican-born individuals covered by Medicaid,
given that the impacts of DACA appeared most salient
for this group in our primary analyses.

While year-by-year estimates were imprecise, these
results suggest that there was some divergence in birth-
weight outcomes in the years post-DACA relative to
the reference year of 2009. These differences appeared
to be driven by declines in birthweight for those not
eligible for DACA rather than by improvements in
outcomes for those who were DACA eligible and were
most apparent in the years 2014 and 2016, with attenu-
ation of differences in 2017. We also note that, while
pre-DACA trends were generally similar across DACA
eligibility groups, there was evidence of divergent low
birthweight outcomes in 2010 (as compared to 2009)
between the two groups.

Finally, analyses of the association between DACA
and the number of prenatal visits showed no evidence
of differences by DACA eligibility in the post-DACA
period (eTable 7). Year-by-year analyses focused on
Mexican-origin mothers covered by Medicaid (eTable 6,
eFigure 7F) showed some divergence in the average
number of prenatal visits, although not in the expected
direction: those who were DACA eligible reported
fewer prenatal visits than their DACA ineligible coun-
terparts in the years following DACA, with significant
differences in 2016 (B: -0.54, 95% CI: — 1.04, — 0.03).
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Discussion

This study provides some of the first evidence of the
effect of DACA on birth outcomes and is the first to con-
sider longer-term impacts of the program on birth out-
comes during a period of direct threats to the DACA
program. Our results suggest that DACA was associ-
ated with weak to modest improvements in birthweight
outcomes among births to Mexican born individuals
and those whose births were billed to Medicaid in the 3
years directly following DACA’s passage compared to 3
years prior. Findings of association between DACA pas-
sage and continuous overall and term birthweight were
most consistent across analyses, although there was some
evidence of association with lower risk of small-for-ges-
tational age for the subset of births billed to Medicaid.
These findings are notable, given that even modest dif-
ferences in infant birthweight have been linked to a wide
range of long-term health and developmental outcomes
[23-25]. Nevertheless, relatively few significant associa-
tions were observed across multiple tests. We also found
that the potential benefits of DACA were attenuated in
the 3 years marked by the beginning of the Trump cam-
paign and Presidency.

Our findings of stronger associations for the subgroup
of DACA-eligible individuals with Medicaid as payer may
have been driven by the fact that this group likely had a
higher percentage of truly DACA-eligible individuals.
This is because California has historically covered both
prenatal care and labor and delivery for undocumented
individuals under its emergency Medicaid program [26].
Income-eligible DACA recipients were also eligible for
full-scope Medicaid, which is comprehensive and could
have provided improved access to pre-pregnancy health-
care [14]. While California birth records do not distin-
guish between emergency Medicaid vs. other Medicaid
subtypes, the subgroup with Medicaid as payer may have
more closely approximated DACA-eligible individuals
who were previously undocumented as well their coun-
terparts who were otherwise similar but would have
remained undocumented because they missed the birth-
date cut-off for DACA eligibility.

We found no evidence of association between DACA
passage and the risk of preterm birth or low birth-
weight, and the parallel trends assumption appeared
to be violated for analyses of preterm birth. The signifi-
cant short-term associations observed between DACA
passage for continuous birthweight outcomes and — in
some analyses -- small-for-gestational age for births
to individuals using Medicaid could suggest that any
potential impacts of DACA may have operated through
mechanisms specific to intrauterine growth restriction.
Prior studies have suggested that associations between
maternal economic and employment circumstances
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and birth outcomes related to fetal growth could be
explained by biological mechanisms of impact on
maternal immune and cardiovascular systems as well as
on behavioral pathways such as smoking and physical
activity during pregnancy [27, 28].

We expected that increased access to care under DACA
may be another mechanism of impact on birthweight
outcomes. In particular, prior research has uncovered a
positive link between Medicaid coverage and low-income
women’s maternal and infant outcomes [29, 30]. Immi-
gration policies have also been linked to reductions or
improvements in access to care. For example, California’s
anti-immigrant Proposition 187 had detrimental impacts
on prenatal care utilization, as individuals were afraid to
seek healthcare for the fear of deportation [31]. Quasi-
experimental research evaluating a policy that expanded
healthcare access for pregnant undocumented women
was associated with reductions in rates of very low birth-
weight, but not preterm birth or gestational age [32].

However, the results of our sensitivity analyses ran
counter to our hypothesis, suggesting that the aver-
age number of prenatal visits following DACA passage
were no different for those who were DACA ineligible as
compared to those who were DACA eligible. Our year-
by-year analyses suggested that in one of the years post-
DACA (2016), those who were DACA eligible had fewer
average prenatal visits compared to their DACA ineligi-
ble counterparts. The reasons for this finding are unclear;
future research might explore whether these results were
driven by fewer pregnancy-related complications for
DACA eligible individuals following DACA passage and/
or whether these results differ in states without prenatal
coverage for undocumented individuals under Medicaid.

Overall, our findings suggest weak to modest impacts
of DACA on birthweight outcomes in the short run a
specific sub-group. It is important to note that even
small impacts on birthweight outcomes can have a wide
range of beneficial implications for population health.
Nevertheless, there may be multiple reasons for the fact
that results were not consistent across birth outcomes
and did not persist in the long-term. One potential rea-
son could have been the countervailing adverse impacts
of increased immigrant enforcement, including record-
level deportations that took place in the U.S. in the years
surrounding DACA passage [33]. Research has found
significant associations between prenatal exposure to
immigration raids and the passage of restrictive immi-
gration policies and birth outcomes [34—37]. The adverse
impacts of this restrictive immigration policy context
could explain our observation that average birthweight
appeared to deteriorate for the DACA ineligible individ-
uals in our sample (eFigures 6D). Moreover, it could be
that for many birth outcomes, DACA was not sufficient
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to fully counteract the impacts of heightened immigra-
tion enforcement occurring in parallel.

We additionally found that differences in birthweight
outcomes were attenuated to the null in the years follow-
ing the announcement of the Trump U.S. Presidential
campaign in 2015. Year-by-year estimates suggest that
results for most outcomes may have been particularly
attenuated in the year 2017, following the November
2016 election, although differences in the average num-
ber of prenatal visits persisted in 2017. These findings
mirror those from a study that found that DACA was
linked to improved self-rated health in the 3 years after
the program’s passage, but that these benefits eroded
after 2015 [13]; another recent study found that signifi-
cant positive associations between DACA and sleep out-
comes attenuated to the null following 2016 [15]. These
declining health benefits coincided with uncertainty
around the future of the program brought about by the
anti-immigration rhetoric and promises to repeal DACA
as part of the Trump U.S. Presidential campaign [13].
Nevertheless, confidence intervals surrounding point
estimates corresponding to the years immediate after
DACA passage and the post-2015years were substan-
tially overlapping. In addition, year-by-year estimates for
some outcomes suggest that by 2018 estimates were simi-
lar to those observed in the years immediately following
DACA passage. We therefore cannot conclude that birth
outcomes were significantly different in the short and
long-run after DACA passage.

Limitations
This study has several limitations, including the use of
a proxy method for identifying DACA eligibility, which
follows prior studies [6, 8], but could have resulted in
misclassification. In particular, the use of a proxy DACA
eligibility means that the true percentage of births to
individuals who were DACA eligible was smaller than
reflected in our analytic sample. This concern is likely
most acute for those from countries aside from Mexico.
As 0f 2020, 80% of DACA recipients (over 517,000 enroll-
ees in the U.S.) were born in Mexico [16]. The propor-
tion of DACA recipients from El Salvador, Guatemala,
Honduras, Peru, and South Korea is <5%; the proportion
from the remaining top 15 countries is <1%. This means
that the subgroup of individuals born in Mexico may
have included a higher proportion of DACA eligible indi-
viduals (and DACA recipients) than the broader group
of immigrant individuals. Variables on age of arrival and
time spent in the U.S. could have helped generate a more
precise indicator of eligibility [6, 17]; but are not available
in the birth record.

Given the limited precision of our eligibility indica-
tor, we were underpowered to pursue a more robust
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regression discontinuity design, which would have
taken full advantage of the nature of the variation in
DACA eligibility [8]. However, we identified this limita-
tion a priori and decided on our alternative difference-
in-differences strategy in the pre-registration phase
of our study. The difference-in-differences approach
has been undertaken by other studies on the popula-
tion health impacts of DACA in the absence of either
sufficient statistical power or a lack of information on
respondents’ birthdate needed to carry out a regression
discontinuity approach [6, 12].

In addition, our analyses were limited to California.
Although California is the U.S. state with the largest pro-
portion of DACA recipients [16], results may not gen-
eralize to other states. While California policies were
generally supportive of DACA recipients, some states ini-
tially blocked DACA recipients from obtaining a driver’s
license or paying in-state college tuition [38, 39]. These
state-level differences could have led to variation in the
degree to which DACA may have led to improvements in
population health, including birth outcomes. For exam-
ple, those in states that chipped away at DACA benefits
could have seen fewer positive returns to health; positive
health impacts could have been more pronounced in a
state like California.

On the other hand, although deportations were at an
all-time high in the years surrounding DACA, California
had generally refrained from passing anti-immigrant leg-
islation in the years prior to DACA’s passage in contrast
to many other states. Protective laws like DACA could
have made less of a marginal improvement on population
health in a setting already attempting to support immi-
grants regardless of legal status. A recent national-level
study found associations between DACA passage and
short-term improvements in birth outcomes [9]. How-
ever, the lack of information on specific maternal birth-
date in the national data may have led to a somewhat less
precise identification strategy. Future research should
continue to follow the impacts of DACA on population
health at a national level, ideally with data that allows for
more precise approximation of DACA eligibility.

Finally, our analyses rest on a set of assumptions that
we could not evaluate fully. Policy changes like DACA
could have induced shifts in family planning and/or early
pregnancy outcomes [40], leading to differences in the
composition of births. We tested this assumption with
sensitivity analyses of the relationship between DACA
passage and maternal demographic characteristics and
did find evidence of association between DACA passage
and Medicaid coverage. There may have been additional
shifts in the composition of births following DACA pas-
sage that could not be captured with variables available in
the birth record (e.g. driven by pre-conception maternal
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health or employment, both of which may have been
influenced by DACA [6, 10]).

Conclusion

During a time in which DACA remains without Congres-
sional protection, our study using California data sug-
gests weak to modest short-term impacts of DACA on
birthweight outcomes primarily for births to Mexican-
born mothers that were billed to Medicaid. Associa-
tions with other birth outcomes were null. Any modest
positive impacts on birthweight appear to have subse-
quently been attenuated during a period of heightened
anti-immigrant rhetoric and direct threats to the future
of the program. These findings have important implica-
tions for our understanding of the population health con-
sequences of inclusive immigration policies given that
even small improvements in birthweight outcomes may
have important downstream consequences for health
and development across the lifecourse. Nevertheless, the
limited and short-term associations between DACA and
birth outcomes identified in our analysis may reflect the
fact that any substantial impacts of DACA on popula-
tion health might have been attenuated by co-occurring
restrictive immigration enforcement efforts and/or direct
threats to the program’s future.
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