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Abstract

Objective: Research suggests that sociopolitical stressors connected with the 2016 presidential
election were associated with increases in preterm birth among Latina women. This study
determined whether periviable births (<26 weeks gestation), which exhibit extremely high rates of
infant morbidity and mortality, among US Latina women increased above expected levels after the
2016 US presidential election.

Methods: We assigned singleton live births among Latina and non-Latina white women in the
US to 96 monthly conception cohorts conceived from January 2009 through December 2016. We
constructed risk ratios by dividing the rate of periviable birth among Latina women by the rate
among non-Latina white women. We used time-series methods to determine if the risk ratio of
periviable births in cohorts conceived by Latina women and exposed to the election of 2016
exceeded those expected from autocorrelation and calendar effects.

Results: We found an outlying sequence of risk ratios among Latina women starting with the
cohort conceived in April and ending with that conceived in November 2016. Increases in the
ratios ranged from 0.07 above an expected of 1.61 for the cohort conceived in June, to 0.39 above
an expected of 1.27 for the cohort conceived in April.

Conclusion: We find that pregnancies among Latina women in gestation at the time of the 2016
election yielded more than expected periviable births. These findings support the argument that the
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prospect of anti-immigrant policies promised by the Trump campaign sufficiently stressed Latina
women to affect the timing of birth.
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INTRODUCTION

Recent research suggests that sociopolitical stressors associated with the 2016 presidential
election, such as the use of highly racialized and anti-immigrant rhetoric, may play a critical
role in shaping maternal and child health among targeted populations.12 Gemmill et al. find
a 3.2-3.6% increase in the number of preterm infants born to Latina women in the US in the
9 months following the election.? The increase was observed after controlling for preterm
birth in the larger population, suggesting that Latina mothers were particularly vulnerable to
the changing social and political environment. Indeed, the 2016 presidential campaign has
been linked with heightened fear and anxiety among the US Latino population,3~° including
decreased prenatal care utilization among foreign-born Latina women in some regions of the
country.5 Moreover, recent evidence from survey experiments shows that exposure to
information about President Trump’s immigration agenda is associated with increased
reports of deportation anxiety among both native-born and foreign-born Latinos, further
supporting the notion that the 2016 election was associated with a “climate of threat” for
certain populations in the US.?

The observed population-level increase in preterm birth following the presidential election
may have profound implications for the health of individuals and their families. Infants born
preterm show elevated risk for both short- and long-term complications, including higher
risk of infant death, impaired neurodevelopment, and severe medical disabilities.” These
risks are greatest for those born at the limits of viability. These “periviable” births, defined
as live births that occur between 20 0/7 to 25 6/7 weeks gestation,10 account for most
neonatal deaths and nearly 40% of infant deaths in the US.%11.12 Moreover, among
periviable infants who survive their first year, almost half have at least one marker of
impaired neurodevelopment, which includes conditions such as moderate or severe cerebral
palsy, profound hearing loss or visual impairment, difficulty performing gross motor skills
like walking or running, and cognitive impairment.®

The negative outcomes associated with periviable birth not only increase the psychological
and emotional burden for individuals and families, but also exact a large financial toll to
society at large.13:14 Although <1% of live births occur during the periviable period,10 they
account for at least 20% of all birth hospitalization costs.1®> Hospital discharge data from
California, for example, indicate that the mean cost for extremely preterm infants (<28
weeks gestation) in 2009-2011 was approximately $320,000.1°

Either of two theories leads to the hypothesis that the stressful nature of the election of 2016
could have increased the incidence of periviable births among Latina women. The first, and

more clinically oriented, assumes that a complex interaction of developmental mechanisms,

regulated by hormonal signaling, sets the timing of parturition at about the 40t week of
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gestation. The hormonal cascade associated with the stress response “dysregulates”
developmental mechanisms by disrupting normal signaling.16-1° Clinical manifestations of
this dysregulation include abnormal acceleration of the “pregnancy clock” that, in turn,
causes preterm births, including those before 26 complete weeks of gestation.

A second, and more evolutionary based, theory assumes that normal, well-regulated
mechanisms protect maternal fitness by spontaneously aborting pregnancies unlikely to yield
offspring who would thrive in the prevailing environment.29 Most of these spontaneous
abortions come early in gestation and affect fetuses with abnormalities that would preclude
maturation to reproductive age even in benign environments. Some, however, come after the
20™ week of gestation and often involve small for gestational age (SGA) but otherwise
normal fetuses.2! These late spontaneous abortions increase among stressed women because
natural selection would have conserved mutations that suppressed reproduction in
environments that threaten maternal investment in frail infants.2! In recent decades,
advances in neonatal care have converted some of what would have previously been late
spontaneous abortions (i.e., stillbirths) into periviable births.22

The literature includes no attempts to determine whether periviable births increased among
Latino infants exposed in uteroto the election of 2016. This void remains despite the
research described above, as well as the dire clinical sequelae and high social cost of
periviable birth. Here we test the hypothesis that the election of 2016 sufficiently perturbed
gestations among Latina mothers to induce periviable births among cohorts exposed /n utero
to the election. The methods we use improve on earlier work by using conception, rather
than birth, cohorts and by controlling not only trends, but also month-of-year effects and
other autocorrelation. These changes provide greater confidence in specifying the population
at risk as well as in identifying, among live births, the most vulnerable period in gestation.

METHODS

Data and Measures

Data for this analysis came from restricted-use birth data files from the National Center for
Health Statistics (NCHS) National Vital Statistics System. Only singleton births were
included in analysis. We constructed month-year conception cohorts for all live births
conceived in 2009-2016. We subtracted the length of gestation from the month and year of
birth for live births that occurred in 2009-2017. Each resulting conception cohort, therefore,
represents all observed live births that were likely conceived in the same month and year. We
defined gestational age based on the date of the last menstrual period (LMP) to ensure
consistency across time; alternative measures of gestational age based on the best obstetric
estimate were not standardized across states until 2014.23 Maternal race/ethnicity was self-
reported and classified in accordance with the 1997 Office of Management and Budget
Standards.24 We identified Latina women from birth certificates that indicated any Hispanic
ethnicity, regardless of reported race. In sensitivity analysis, we further disaggregated Latina
women by nativity status based on whether women were born in the US or abroad.

We conducted all analyses and report results in accordance with the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) reporting guidelines for
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cohort studies.?® Institutional review board approval and informed consent were not required
because the deidentified data were made available through a data use agreement with NCHS.

Statistical Analysis

Our analyses proceeded through 7 steps. First, we constructed our dependent variable as a
time-series of risk ratios for 96 monthly conception cohorts conceived during the Obama
presidency (i.e., January 2009 through December 2016). We calculated the risk ratios by
dividing the rate of periviable birth (i.e. 20 0/7 to 25 6/7 weeks gestation) among Latina
women by the rate among non-Latina white women.28 A risk ratio of 1 implies equal rates
while ratios above and below 1 imply, respectively, a higher or lower rate among Latina
women.

Second, we used Box-Jenkins methods?” to identify autocorrelation in the risk ratio time
series of the 87 cohorts conceived from January 2009 through March 2016. These cohorts,
conceived during the Obama presidency, could not have been in gestation for 26 or fewer
weeks at the time of November 8 election (i.e., at risk of periviable birth). Box-Jenkins
methods detect trends, cycles (e.g., true seasonality), and the tendency of a series to remain
elevated or depressed, or to oscillate, after high or low values.

Third, we estimated a Box-Jenkins “transfer function” formed by adding 11 binary variables
scored 1 for each calendar month, excluding January, and 0 otherwise to the Box-Jenkins
model identified in Step 2. This step detects and controls for month-of-year effects that can
appear over and above seasonality. True seasonality, detected by Box-Jenkins methods,
refers to the circumstance in which the value of a monthly time series at #- 7.2 months
reliably predicts the value at month #similarly for all months. A calendar effect refers to the
circumstance in which a given month appears predictably high or low while the values of
other months may not.

Fourth, we applied Box-Jenkins methods to the residuals of the transfer function estimated
in step 3 to detect and specify autocorrelation revealed by control of calendar effects.2”

Fifth, we added any Box-Jenkins parameters indicated by the results of Step 4 to the transfer
function specified in Step 3 and estimated it for the same 87 cohorts analyzed in steps 2 and
3. The fitted values of this model estimate the risk ratio expected in the 87 cohorts conceived
during the Obama presidency but not exposed to the election of November 2016. We used
these months to “train” the model because we assume that Latina women had adapted to the
immigration policies of the Obama presidency.? Candidate Trump explicitly promised more
hostile policies should he be elected.28:29

Sixth, we used the model estimated in step 5 to predict the number of periviable births to
Latina mothers for all 96 conception cohorts. The predictions for the 88 through 95t
cohorts serve as our counterfactuals or values expected had the election not occurred or had
no effect on periviable births to Latina mothers.

Lastly, as described in more detail in the Supplement, we used the methods of Alwan and
Roberts30 to identify any outlying sequences among the 96 residuals of the model estimated
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in step 6 and to describe the shape of any such sequences. All analyses were conducted with
Scientific Computing Associates software.3!

In a sensitivity analysis, we examined whether our findings were similar for both US-born
and foreign-born Latina women, as it is unclear whether threats of anti-immigrant policies
and associated rhetoric would similarly impact both groups of women.32:33 To do so, we
repeated our test separately for native-born and immigrant Latina women.

The argument that the election of 2016 sufficiently perturbed gestations among Latina
mothers to induce periviable births predicts a higher-than-expected outlying sequence
among the cohorts conceived from April through November 2016. Those conceived in
March, though in gestation at the time of the election, could not produce periviable births
consistent with the argument because those cohorts’ gestational age exceeded 26 completed
weeks by early November.

U.S. Latina and non-Latina white women gave birth to 7,053,231 and 16,002,240 live
singletons nationwide, respectively, during the study period. The periviable rates were
0.31% for Latina and 0.21% for non-Latina white women. The 96 monthly cohort rates for
Latina women ranged from 0.26% to 0.38% and from 0.18% to 0.26% for non-Latina white
women. The points in Figure 1 show our dependent variable (i.e., ratio of the rate for Latina
women divided by the rate for non-Latina white women) plotted over the test cohorts.

We describe the step by step results of our test in the Supplement. Table 1 shows the values
of the transfer function for the 87 “training months,” estimated in Step 5, that included the
11 month-of-year binary variables and a Box-Jenkins parameter that controls
autocorrelation. As shown, the risk ratio for cohorts conceived in Aprils appear predictably
low over the test period. The Box-Jenkins moving average parameter at t-2 for all Latina
women indicates that high or low values in the risk ratio tend to “echo” two cohorts later.

The line plotted in Figure 1 shows the fitted values predicted by applying the model shown
in Table 1 for all Latina women to the 96 cohorts. The line from cohort 88 onward traces the
counterfactuals, or the values expected if the election of 2016 had not occurred, for our tests.
The differences between the expected and observed values appear in Figure 2.

Alwan and Roberts outlier detection routines applied to the residuals estimated in step 5, and
shown in Figure 2, detected an outlying sequence of values for all Latina women beginning
with the cohort conceived in April 2016 and persisting, though declining, through the cohort
conceived in November. Table 2 shows the increases in risk ratios for the 8 cohorts in the
sequence. Figure 2 shows the outlying sequence of cohorts with X’s. Increases in the ratios
ranged from 0.07 above an expected of 1.61 for the cohort conceived in June, to 0.39 above
an expected of 1.27 for the cohort conceived in April.

Tables 1 and 2 also show results from our sensitivity analysis, where we present results
separately for foreign-born and native-born Latina women. As shown in Table 2, applying
steps 2 through 7 above yielded an outlying sequence for foreign-born Latina women very
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similar to that for all Latina women (e.g., the outlying sequence beginning with the cohort
conceived in April persisted through the cohort conceived in November). Native-born
women also exhibited a “spike” for the cohort conceived in April; however, no elevated
sequence appeared among cohorts conceived closer in time to the election.

DISCUSSION

We find higher rates of periviable birth among cohorts conceived by Latina women, and
exposed during pregnancy to the election of 2016, than expected from history and from
cohorts conceived by non-Latina white women. These results appear consistent with the
argument that the anti-immigrant rhetoric of the Trump campaign may have triggered the
mechanisms that control the timing of parturition. The results extend previous findings of an
upward shift in preterm birth among Latina women by showing an increase in preterm births
with the highest likelihood of infant mortality and early life morbidity. Although we did not
examine the survival of periviable infants in our study, given the high risk of neonatal death
among these gestations, we would expect that more than half of the excess periviable births
that we identified would have likely died shortly following birth.°

Previous research could not determine whether the 2016 Presidential election per se or
events following the election (e.g., January 2017 inauguration, passage of immigration-
related Executive Orders) coincided with an elevated risk of preterm birth.2 Our results build
on this work in that we find an outlying sequence of periviable births among cohorts
conceived from April through November. These cohorts would have been delivered in the
periviable range from November 2016 (pregnancies conceived in April 2016) through May
2017 (pregnancies conceived in November 2016). The timing of this sequence indicates that
the Presidential election per se may have been sufficiently stressful to accelerate the timing
of parturition among Latina mothers. This circumstance indicates that the anticipation of
imminent threats to security3*35—even in advance of any legislative action—may affect the
biology of pregnant women. Indeed, these findings align with prior work by Torche and
Sirois (2019) showing that the mere passage of an anti-immigrant law in Arizona, rather
than the implementation of the law itself, was associated with lower birth weight among
Latina immigrant women.33

Interestingly, in sensitivity analysis we observed a spike in periviable birth among both
foreign-born and native-born Latina women, indicating potential spillover effects of anti-
immigrant rhetoric and policies on US-born individuals. Indeed, most US Latino individuals
know someone who is undocumented, and one-third know someone who has experienced
immigration detention or deportation.3® However, these spillover effects are not necessarily
limited to those with the closest ties to historically targeted communities. Importantly, recent
research finds that deportation fears have increased for Latino citizens since the 2016
election, suggesting that “among all Latino US citizens, fears may magnify under a
racialized U.S. immigration regime.”37

Despite its importance as an outcome for obstetrics, pediatrics, and population health, we
have limited knowledge of the risk factors for periviable birth.20-38 Qur test cannot discern
what mechanisms linking stress and periviable birth, such as the dysregulated and well-
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regulated gestation mechanisms described above, explain our findings. The fact that the
Alwan and Roberts routines detected a sequence of high-risk cohorts suggests that both
mechanisms could have been at work. Indeed, we do not find the theories mutually
exclusive. Nevertheless, the current findings suggest that environmental stressors likely
contribute to the incidence of this rare yet consequential outcome.

Additional research that would logically follow our analysis includes efforts to refine and
test hypotheses of regional pregnancy responses, following the 2016 Presidential election, to
immigrant-related rhetoric and enforcement. States and cities show large variation in the
extent to which they cooperate with federal immigration authorities. Demographic factors,
(e.g., residential mixing among Latino and non-Latino populations, density of social
networks among immigrant Latinos and US-born co-ethnic family members) may also affect
perceived risk of deportation and stress-related responses to anti-immigration sentiment. We
encourage additional measurement of these variables as well as refinement of hypotheses
which would identify a priori particular at-risk subgroups.

Strengths of our analysis include use of rigorous time-series methods which control for well-
documented patterns (e.g., seasonality) in perinatal outcomes. In addition, use of non-Latina
white women as a comparison population ensures that results do not arise from a generally
occurring variation in adverse outcomes shared broadly across other racial/ethnic groups.

Limitations include that we lack detailed clinical information on the periviable births and
therefore could not determine the fraction yielded by spontaneous as opposed to clinically
anticipated deliveries. We also did not account for other types of adverse outcomes, such as
fetal deaths or maternal morbidities, that could shed additional light on the relationship we
observe. Such detail would allow testing speculation about the etiology of periviable births
induced by stressful events. Moreover, because the beginning of our study period predates a
shift in how gestational age is measured in national data, we rely on an LMP-based measure
of gestational age rather than a measure based the obstetric estimate (OE). Although births
are more likely to be classified as preterm using the LMP-based measure, data from 2013
show that the percentage of deliveries that occur before 28 weeks gestation is largely similar
using both measures (0.70% using OE and 0.73% using LMP),3° so misclassification due to
gestational age reporting is likely not large. Third, it is plausible the election and subsequent
presidency may have stressed other immigrant groups. We note that our risk ratio
denominator did not exclude immigrant non-Latina white women who may have also been
negatively affected by anti-immigrant rhetoric (e.g. immigrants from the Middle East and
North Africa).? This inclusion may have led to conservative estimates if these women were
similarly impacted by the election. Finally, our model was “trained” using all 96 months of
the Obama presidency, but we acknowledge that anti-immigrant policies fluctuated over this
time. However, anti-immigrant rhetoric, generally, was less overt during the Obama
presidency than the Trump presidency, providing an appropriate baseline for our model.
Indeed, as noted previously, our study design tests whether the data appear consistent with
the argument that threats would increase if Trump were to be elected.

This study demonstrates, in general, the importance of sociopolitical contexts in maternal
and child health. In particular, xenophobic and racist rhetoric, coupled with credible threats
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of xenophobic and racist policies, may have a deleterious impact on the health of
marginalized groups, like pregnant Latina women.#! Because sociopolitical stress may
negatively impact expectant mothers, providers, clinics, and hospitals that serve populations
impacted by this stress should consider stress mitigation programs among affected
populations. Finally, it is important to note that the stress and anxiety associated with the
November 2016 election existed against a background of other sociopolitical stressors that
may impact Latina women, including policies that prevent undocumented or recent unlawful
permanent residents from receiving government benefits such as Medicaid.*2 As such,
policies and rhetoric that exclude or stigmatize immigrants or Latinos must be examined in
order to reduce the burden of sociopolitical stress among Latina women, irrespective of the
president in power.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figurel.
Observed (points) and expected (from autocorrelation and month of year) risk ratios of

periviable birth to Latina women compared to non-Latina white women for 96 monthly
conception cohorts starting with January 2009 and ending December 2016.
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Expected (from autocorrelation and month of year) less observed risk ratios for 96 monthly
conception cohorts starting with January 2009 and ending December 2016. Alwan and
Roberts sequence marked with X.
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Coefficients and standard errors (SE) for transfer functions predicting the risk ratio of periviable births to all
Latina women, as well as to foreign and native-born Latina women, compared to non-Latina white women in
87 monthly conception cohorts (Janauary 2009 through March 2016).

All Latina women

Foreign-born Latinawomen  Native-born Latina women

Predictor Coefficient SE Coefficient SE Coefficient SE
Constant 14517 0.037 1.359 % 0.034 1.338%% 0.065
Month of year
February 0.018 0.053 -0.030 0.048 —-0.031 0.064
March -0.035 0.045 -0.062 0.048 -0.071 0.061
April _01527* 0.055 0132 0.050 _0.156™* 0.072
May 0.002 0.055 0.017 0.050 -0.003 0.067
June 0.048 0.055 -0.025 0.050 -0.051 0.076
July -0.071 0.055 —-0.054 0.050 —-0.060 0.074
August 0.070 0.055 0.023 0.050 0.019 0.076
September 0.028 0.055 -0.007 0.050 -0.009 0.068
October 0.066 0.055 0.036 0.050 0.033 0.072
November —-0.024 0.048 -0.059 0.050 —-0.043 0.064
December -0.023 0.055 0.031 0.050 0.010 0.064
Box-Jenkins o . MA(8)=0.239 : 0.115
Parameters  MA(2)=-0298™" 0104 AR(12)=-0409™" 0121  AR(=03137" 0099

AR(2) =0.101™"

*
p < .05, 2-tailed test;

Hk
p < .01, 2-tailed test.
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Increase in risk ratio for periviable birth for the 8 cohorts conceived by all Latina women, as well as by
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foreign- and native-born Latina women, compared to the risk among non-Latina white women, from April
through November 2016.

Month of conception

All Latina women

Increasein risk

Foreign-born Latinawomen  Native-born Latina women

April 2016
May

June

July
August
September
October

November

0.392
0.173
0.072
0.119
0.127
0.177
0.110
0.095

0.278
0.214
0.166
0.090
0.048
0.071
0.184
0.204

0.334
0.039
-0.193
-0.105
-0.070
0.070
0.026
0.019
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