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Deportation Worry, Cardiovascular Disease Risk Factor Trajectories,
and Incident Hypertension: A Community-Based Cohort Study
Jacqueline M. Torres, PhD, MPH; Julianna Deardorff, PhD; Nina Holland, PhD; Kim G. Harley, PhD, MPH; Katherine Kogut, MPH;
Kyna Long, MS; Brenda Eskenazi, PhD

Background-—Worry about deportation has been associated with cardiovascular disease risk factors in cross-sectional research.
No research has evaluated this association longitudinally or examined the association between deportation worry and incident
cardiovascular disease outcomes.

Methods and Results-—We used data from an ongoing community-based cohort of 572 women primarily of Mexican origin. We
estimated associations between self-reported deportation worry and: (1) trajectories of blood pressure, body mass index, and waist
circumference with linear mixed models, and (2) incident hypertension with Cox proportional hazards models. Nearly half (48%) of
women reported “a lot,” 24% reported “moderate,” and 28% reported “not too much” deportation worry. Higher worry at baseline
was associated with nonlinear systolic blood pressure and mean arterial pressure trajectories. For example, compared with not too
much worry, a lot of worry was associated with a faster initial increase (b, interaction with linear year term: 4.10; 95% CI, 1.17–
7.03) followed by a faster decrease in systolic blood pressure (b, interaction with quadratic year term: �0.80; 95% CI, �1.55 to
�0.06). There was weak evidence of an association between deportation worry and diastolic blood pressure and no association
with body mass index, waist circumference, or pulse pressure trajectories. Among 408 women without baseline hypertension,
reporting a lot (hazard ratio, 2.17; 95% CI, 1.15–4.10) and moderate deportation worry (hazard ratio, 2.48; 95% CI, 1.17–4.30) were
each associated with greater risk of incident hypertension compared with reporting not too much worry.

Conclusions-—Deportation worry may contribute to widening disparities in some cardiovascular disease risk factors and outcomes
over time. ( J Am Heart Assoc. 2019;8:e013086. DOI: 10.1161/JAHA.119.013086.)
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T here is mounting concern that restrictive immigration
policies and fear of deportation impact the health of

immigrants and their family and community members.1–5

Such impacts could extend to cardiovascular disease (CVD)
risk factors. Prior cross-sectional research has documented
significant associations between deportation worry and

depression and anxiety,6,7 poorer self-rated health,8,9 lower
rates of healthcare utilization,2,10,11 and higher levels of
inflammation,12 systolic blood pressure (SBP), pulse pressure
(PP), waist circumference (WC), and body mass index (BMI).13

To our knowledge, no studies have evaluated the long-term
impacts of deportation worry on CVD trajectories. This
research is critical, given that longitudinal blood pressure
(BP) or weight outcomes have been shown to predict risk for
subsequent CVD morbidity and mortality above and beyond
measures captured at a single point in time.14–17 Moreover,
while one cross-sectional analysis found no association
between deportation worry and prevalent hypertension,13

deportation worry could have adverse impacts on incident
outcomes that may develop over longer periods of time.

In the present study, we evaluated associations between
deportation worry and longitudinal trajectories of CVD risk
factors as well as incident hypertension among a commu-
nity-based cohort of adult women primarily of Mexican
origin followed over a 4-year period. We hypothesized that,
relative to low deportation worry, reporting higher levels of
deportation worry would be associated with widening
disparities over time, including faster rates of increase in
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continuous CVD risk factors, and a greater risk of incident
hypertension.

Methods

Data
Data are from the CHAMACOS (Center for the Health
Assessment of Mothers and Children of Salinas) study, a
longitudinal cohort study conducted in California’s Salinas
Valley, an agricultural region with a large Latino farmworker
population.18 The first cohort (CHAM1) of women was
recruited during pregnancy from community clinics between
October 1999 and October 2000. Eligible women were
18 years or older, English- or Spanish-speaking, eligible for
Medi-Cal (a state subsidized medical insurance plan),
<20 weeks gestation, and planned to deliver at the county
hospital. Of 1130 pregnant women approached, 601 agreed
to participate and 531 remained in the study at the time of
delivery. Women who declined to participate were more likely
to be US-born and English-speaking, although they had similar
age and parity to those who joined. A second cohort of 305
mothers of 9-year-old children (CHAM2) joined between
January 2010 and September 2011 when CHAM1 children
were 9 years old. Eligibility criteria for new participants
mirrored those of the initial cohort (ie, mothers were 18 years
and older at delivery, Spanish- or English-speaking, eligible for
Medi-Cal during pregnancy, and received prenatal care in the
Salinas Valley).

Mothers were first queried about deportation worry in
visits that served as the baseline for the present analysis
completed between March 2012 and August 2014. A total of
594 mothers (316 from CHAM1 and 278 from CHAM2) were
surveyed as part of this baseline visit. Compared with women
who did not complete the 2012–2014 visit, women who did
were significantly older (about 2 years), but were not different

in terms of nativity, years spent in the United States (for
foreign-born respondents), or educational attainment.

Follow-up data were collected �2 (mean�SD: 2.16�0.19)
and 4 years later (mean�SD: 4.26�0.30) (ie, May 2014 to
August 2016 and December 2016 to November 2018) on 543
and 544 mothers who also completed the baseline (2012–
2014) visit. Respondents were again asked about deportation
worry at the 4-year (2016–2018) follow-up visit. Assessments
were not used at a given wave if women were pregnant or
missing information on pregnancy at the time of that
assessment (37 at the 2012–2014 visit, 13 at 2-year follow-
up, and 8 at 4-year follow-up).

Analyses of continuous outcomes were limited to women
who had information on deportation worry in 2012–2014,
data on prior depressive symptoms (a key potential con-
founder), and at least 1 valid clinical assessment at 1 of the 3
included study waves (Figure S1). Analyses of incident
hypertension were further limited to those who were not
classified as having hypertension at baseline. The majority of
assessments were completed in the research office, although
a small percentage were completed in participants’ homes
(8% in 2012–2014, 9% at 2-year follow-up, and 8% at 4-year
follow-up). Written informed consent was obtained from all
participants. Study procedures were approved by the UC
Berkeley Committee for Protection of Human Subjects. All
authors have access to the data used for the present analysis
and take responsibility for its integrity; the first author takes
responsibility for data analysis. Data cannot be made publicly
available because of National Institutes of Health Certificate
of Confidentiality ethical restrictions that protect the confi-
dentiality of participants in the CHAMACOS study. Requests
about data access should be directed to eskenazi@berke-
ley.edu.

Measures
Worry about deportation

At the 2012–2014 visit, participants were asked the following
question by bilingual interviewers: “We know that many
families are worried about deportation, either for themselves
or for their family and friends. How much worry would you say
this causes you?” Response categories were: “not too much
worry,” “a moderate amount of worry,” or “a lot of worry.” At
the 4-year follow-up (2016–2018) visit, participants were
asked the same question but given 4 possible response
categories of “not at all worried,” “not much,” “moderately
worried,” and “a lot of worry.”

Health outcomes

BMI was measured as weight in kilograms divided by
squared height in meters. BMI assessments were based on a
single weight measurement taken principally using a digital

Clinical Perspective

What Is New?

• In a community-based cohort of Latina women, higher
deportation worry was associated with steeper initial
trajectories of systolic blood pressure and mean arterial
pressure and greater hazard of incident hypertension. No
association was observed with change in body mass index,
waist circumference, or pulse pressure.

What Are the Clinical Implications?

• Deportation worry may have adverse impacts on the
trajectory of select cardiovascular risk factors and on
hypertension risk.
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Tanita bioimpedence scale (Tanita TBF-300A Body Compo-
sition Analyzer, Tanita Corporation), although �13% of
women had weight measured with a digital scale (Tanita
Baby and Mommy 1582, Tanita Corporation) because of
personal preference or assessment at home. Barefoot
standing height was measured with a wall-mounted sta-
diometer (Seca 222, Seca).

WC was measured in triplicate at analytic baseline and in
duplicate at the following visits by placing a measuring tape
around the abdomen at 2 fingers above the umblicus, parallel
to the floor; the average of the 2 or 3 measurements at each
visit was calculated and used in analyses.

SBP and diastolic blood pressure (DBP) were measured
with an automated oscillometric monitor (Dinamap 9300 or
Dinamap Carescape 100) that was calibrated annually. The
monitor was placed on the left arm after 2 minutes of rest.
Three measurements were taken with 1 minute of rest
between measurements and the average of the second 2
measurements was used in analyses. We calculated PP as
DBP minus SBP, and mean arterial pressure (MAP) as SBP
plus 3 times DBP over 3. Each of these BP-related outcomes
have been found to predict distinct cardiovascular end
points.19

In primary analyses, missing BP values were addressed via
multiple imputation (see below) and all respondents, including
patients taking antihypertensives, were included. However,
there was variation in assessment protocol across waves for
patients taking antihypertensive medication. All women,
including those taking medication, had BP assessed at
analytic baseline and 2-year follow-up, whereas women taking
antihypertensives were excused from BP assessment at 4-
year follow-up. We therefore conducted sensitivity analyses
that excluded respondents taking antihypertensives at the
current or prior wave.

Before multiple imputation, BP values were set to missing
at a given wave if respondents had <3 BP measurements
taken at that wave (20 values set to missing). Values for BP,
BMI, and WC were also set to missing before imputation if
they were �4 SDs about the mean for that wave (11 outliers
detected across outcomes).

Presence of hypertension was determined based on self-
reported doctor diagnosis and measured BP at each wave.
Data on doctor diagnosis were not collected at the 2-year
follow-up, although at 4-year follow-up, diagnosed respon-
dents were asked their age at diagnosis. Those who reported
diagnosis between 2 and 5 years before the final assessment
were classified as having a diagnosis at the 2-year follow-up.
Individuals who self-reported that they were ever diagnosed
with hypertension/high BP or who had a measured SBP of
>130 mm Hg OR DBP of >80 mm Hg were classified as
having hypertension.20 We also evaluated associations with
an alternative measure that used pre-2017 hypertension

guidelines (ie, cutoffs of ≥140 mm Hg SBP OR ≥90 mm Hg
DBP).

Covariates

Covariates were selected based on a directed acyclic graph
(Figure S2). They included respondents’ age in years, centered at
the midpoint of the 4-year follow-up period, as well as a squared
age term. We included categorical indicators of educational
attainment (≤6th grade, >6th but <12th grade, and ≥12th grade)
and nativity and years of residence in the United States (at
analytic baseline) (≤15 years in the United States, >15 and
≤20 years in the United States, >20 years in the United States,
andUS–born), a binary indicator ofmarital status (married/living
with partner versus single/divorced/widowed), a continuous
measure of family income-to-poverty ratio at baseline, and an
indicator of when the respondents enrolled in the cohort (ie,
CHAM1 versus CHAM2). Finally, we controlled for depressive
symptoms captured in a 2010–2011 study visit (the latest
assessment point before the relevant study period) using the 20-
item Centers for Epidemiologic Studies—Depression (CES-D)
scale.21 We did not control for healthcare utilization or related
measures that may be mediators (rather than confounders) of
associations but report descriptive information on doctor’s visits
and insurance status for additional context.

Statistical Analyses
We first examined descriptive characteristics overall and by
level of deportation worry at baseline. To evaluate whether
deportation worry shifted substantially during assessments
conducted after the 2016 Presidential election, we examined
a cross-tabulation of deportation worry measured at baseline
and at the 4-year follow-up (2016–2018) visit.

We subsequently estimated linear mixed models of the
relationship between baseline deportation worry and contin-
uous health outcomes, adjusting for covariates. Models
included an interaction term between deportation worry and
years since baseline in order to evaluate differences in within-
person change in outcomes by baseline level of worry. We
alternatively added an interaction between deportation worry
and a quadratic term for years since baseline to allow for
potential nonlinear patterns of change in health outcomes
over the study period. Based on model fit statistics (Akaike
information criterion and likelihood ratio tests), the addition of
this quadratic term was preferred in models of SBP and MAP.
Based on likelihood ratio tests, models that included subject-
specific random intercepts and subject-specific random
slopes were preferred. Models were estimated with an
unstructured covariate matrix and robust standard errors.
Across models, we calculated overall F tests for the measure
of baseline deportation worry and the interaction between
deportation worry and years since baseline.
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Finally, we estimated Cox proportional hazards models to
evaluate the relationship between deportation worry and the
hazard of incident hypertension for patients who did not
have hypertension at baseline. The proportional hazards
assumption, evaluated via Wald tests for time-varying
versions of the outcome and each covariate, was met
across all measures. Cox proportional hazard models were
adjusted for all covariates and estimated with robust
standard errors.

In all primary analyses, we accounted for missing data
using multiple imputation for chained equations.22 Thirty
imputed data sets were generated and estimates were
combined using Rubin’s rules.23 We were not able to impute
2 cases as a result of missingness across many variables. We
compared results using multiple imputation with results
estimated using listwise deletion (Tables S1 and S2). Results
were similar albeit less precise with the listwise deletion
approach because of a smaller analytic sample.

To help account for possible selective dropout of respon-
dents between study enrollment and baseline (2012–2014
visit) due to factors that might influence both deportation
worry and outcomes, our models were weighted with
stabilized inverse probability of attrition weights. Inverse
probability of attrition weights were estimated with a logistic
regression model of inclusion in the analytic sample on
sociodemographic characteristics (eg, age, nativity/years in
the United States) captured at enrollment and stabilized by
including estimates of the inverse probability of being
included in the sample (based on an intercept-only logistic
regression model) in the numerator.24

In sensitivity analyses we evaluated the robustness of
results to alternative analytic samples that excluded: (1)
women pregnant at any time between baseline and 4-year
follow-up, given that changes in outcomes could have been
driven by prepartum and postpartum changes in health; and
(2) women born in the United States (Data S1). Analyses were
conducted using STATA version 14 (StataCorp).

Results
A total of 572 respondents were included in the primary
analyses of continuous outcomes. At the baseline visit,
respondents were, on average, aged 39 years (Table 1).
The majority (88%) were not born in the United States;
99% of immigrant women were born in Mexico. Among
respondents who were neither pregnant nor missing
pregnancy information at baseline (n=536), average BP
values were in mean�SD: 113.7�15.0 mm Hg for SBP,
66�9.8 mm Hg for DBP, 83.2�11.5 mm Hg for MAP,
47.7�10.2 mm Hg for PP, 31.4 kg/m2�6.4 for BMI, and
101.8�15.4 cm for WC.

Of the 572 respondents, 153 (28%) had hypertension at
baseline, just under two thirds of whom reported doctor-
diagnosed hypertension. Another 11 respondents had no
health assessment at 2- or 4-year follow-up, leaving 408
respondents with 95 new cases of hypertension for analyses
of deportation worry and incident hypertension.

Nearly half (48%) of respondents reported a lot of worry
about deportation at the baseline visit, 24% reported
moderate worry, and 28% reported “not too much worry”
(hereafter, for simplicity, “high,” “moderate,” and “low”
worry). There were no differences in respondent age or
baseline marital status across levels of baseline deportation
worry, although there were substantial differences in nativ-
ity/years in the United States, educational attainment,
baseline income-to-poverty ratio, and prior depressive
symptoms.

From the baseline to the 4-year follow-up visit, �18.3% of
the 507 respondents who reported on worry at both visits
reported increased worry about deportation (ie, from not
much to moderate or moderate to high worry); 27.2% of
respondents reported lower worry about deportation (ie, from
high to moderate/not much/not at all worried or moderate to
not much/not at all worried), while the remaining 54.4%
reported no change in deportation worry (Table S3). The
overall prevalence of deportation worry remained similar at
baseline and the 4-year follow-up visit.

High (but not moderate) deportation worry was associated
with higher baseline BMI and higher baseline WC relative to
low worry, but not with differences in trajectories of BMI or
WC over time (Table 2; Figure 1, Panel A and Panel B).

Relative to the low worry reference group, high worry at
baseline was associated with higher baseline (b, main effect
term for a lot of worry: 2.08; 95% CI, �0.90 to 5.07),
significantly faster initial increase (b, interaction with linear
year term: 4.10; 95% CI, 1.17–7.03), followed by a signifi-
cantly faster decrease in SBP (b, interaction with quadratic
year term: �0.80, 95% CI, �1.55 to �0.06) (Table 2; Figure
1, Panel C). Estimated associations for moderate versus low
worry followed similar patterns, although differences were of
smaller magnitude and not significant.

Deportation worry was not associated with differences in
baseline DBP or MAP. However, high (but not moderate)
deportation worry was associated with a faster increase in
DBP over the 4-year period relative to low worry (b,
interaction with linear year term: 0.58; 95% CI, 0.03–1.12)
(Table 2; Figure 1, Panel D). Similar to patterns for SBP,
reporting high worry was associated with a faster initial
increase in MAP followed by a faster decline during the final
wave compared with reporting low worry (Figure 1, Panel E).
High (but not moderate) worry was associated with higher
baseline PP compared with low worry but no differences in the
longitudinal PP trajectories (Figure 1, Panel F).
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When the analytic sample for analyses of BP trajecto-
ries was limited to 518 respondents who did not report
taking antihypertensives at the current or previous wave,

we observed the following differences: baseline differ-
ences in average SBP and DBP for those who reported
high and moderate worry versus low worry were larger

Table 1. Descriptive Characteristics of Adult Women in the CHAMACOS Study, 2012–2014

Overall (N=572)
Not at all
Worried (n=161)

Moderate
Worry (n=137)

A Lot of
Worry (n=274)

Tests of
Difference

Age, mean�SD, y 38.9 (5.3) 38.2 (5.3) 39.1 (5.4) 39.1 (5.3) P=0.19

Currently married/living with a partner, No. (%) 398 (69.6) 107 (66.5) 97 (70.8) 194 (70.8) P=0.57

Educational attainment, No. (%)

<6th grade 245 (42.8) 51 (31.7) 49 (35.8) 145 (52.9) P<0.001

7th to 12th grade 191 (33.4) 50 (31.1) 52 (38.0) 89 (32.5)

≥12th grade 136 (23.8) 60 (37.3) 36 (26.3) 40 (14.6)

Nativity/years in the United States, No. (%)

US-born 69 (12.1) 42 (26.1) 16 (11.7) 11 (4.0) P<0.001

>21 y 162 (28.3) 50 (31.1) 39 (28.5) 73 (26.6)

16 to 20 y 165 (28.9) 38 (23.6) 42 (30.7) 85 (31.0)

<15 y 176 (30.8) 31 (19.3) 40 (29.2) 105 (38.3)

Family income-to-poverty ratio, mean�SD 0.77 (0.4) 0.88 (0.5) 0.83 (0.3) 0.68 (0.3) P<0.001

Depressive symptoms (range: 0–20), mean�SD 11.3 (10.9) 9.31 (10.4) 9.59 (8.5) 13.20 (12.1) P<0.001

Elevated depressive symptoms (≥16), No. (%) 161 (28.2) 31 (19.3) 29 (21.2) 101 (36.9) P<0.001

Has health insurance, No. (%)* 287 (50.2) 96 (59.6) 79 (57.7) 112 (40.9) P<0.001

Past-year doctor’s visit, No. (%)* 413 (72.2) 112 (69.6) 109 (79.6) 192 (70.1) P=0.11

Cohort

CHAM1 296 (51.8) 85 (52.8) 77 (56.2) 134 (48.9) P=0.36

CHAM2 276 (48.3) 76 (47.2) 60 (43.8) 140 (51.1)

Weight outcomes, baseline† (n=536) (n=149) (n=126) (n=261)

BMI, mean�SD 31.4 (6.4) 30.6 (6.1) 31.0 (6.2) 31.9 (6.6) P=0.11

BMI categories

Normal/underweight 69 (12.9) 27 (18.1) 13 (10.3) 29 (11.1) P=0.03

Overweight 186 (34.7) 45 (30.2) 56 (44.4) 85 (32.6)

Obese 281 (52.4) 77 (51.7) 57 (45.2) 147 (56.3)

WC, cm, mean�SD 101.8 (15.4) 99.95 (14.9) 101.1 (14.9) 103.3 (15.7) P=0.09

BP outcomes, baseline†

SBP, mm Hg, mean�SD 113.7 (15.0) 112.4 (13.8) 114.9 (15.9) 114.0 (15.7) P=0.38

DBP, mm Hg, mean�SD 66.0 (9.8) 66.4 (9.9) 67.3 (9.9) 65.3 (9.8) P=0.18

MAP, mm Hg, mean�SD 83.2 (11.5) 83.1 (11.5) 84.2 (11.6) 82.8 (11.6) P=0.57

PP, mm Hg, mean�SD 47.7 (10.2) 46.01 (8.9) 47.6 (10.4) 48.67 (10.7) P=0.04

Prevalent hypertension, No. (%) 153 (28.5) 40 (26.9) 38 (30.2) 75 (28.7) P=0.26

Doctor-diagnosed hypertension‡ 94 (61.4) 28 (70.0) 16 (42.1) 50 (66.7) P=0.02

BMI indicates body mass index; CHAM1, first cohort of the CHAMACOS study; CHAM2, second cohort of the CHAMACOS study; CHAMACOS, Center for the Health Assessment of Mothers
and Children of Salinas; DBP, diastolic blood pressure; MAP, mean arterial pressure; PP, pulse pressure; SBP, systolic blood pressure; WC, waist circumference.
*Not included as covariates because these are either potential mediators of the relationship between deportation worry and outcomes or possible colliders (ie, common outcomes of both
exposure and outcome).
†Descriptive characteristics of continuous outcome measures at 2012–2014 calculated for 536 women who were not pregnant and/or had nonmissing pregnancy information at the same
visit.
‡Doctor-diagnosed hypertension is calculated only for participants categorized as having hypertension at baseline and meant to show the proportion of patients whose hypertension was
doctor-diagnosed vs classified based on clinical blood pressure (BP) assessments.
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than in primary analyses, and associations between
deportation worry and change in DBP were attenuated
(Table S4 and Figure S3). Results otherwise remained the
same.

Reporting high (hazard ratio, 2.17; 95% CI, 1.15–4.10) and
moderate worry (hazard ratio, 2.24; 95% CI, 1.17–4.30) were
each associated with greater risk of incident hypertension
based on doctor diagnosis or cutoffs of 130 mm Hg SBP or
80 mm Hg DBP (Table 3). Results were of larger magnitude
but less precise (ie, wider 95% CIs) when using pre-2017
guidelines (ie, ≥140 mm Hg SBP or ≥90 mm Hg DBP)
(Table S5).

Overall results were robust to the exclusion of: (1) women
who were pregnant or missing pregnancy information at any
point since baseline; and (2) US-born women, respectively
(Tables S6 through S8).

Discussion

There is growing concern about the impact of immigration
policies on population health, including on CVD and related
risk factors.25–27 Nevertheless, little is known about the
longitudinal impacts of these policies on health outcomes in
general or CVD outcomes or risk factors in particular. Using
data from a cohort of adult women primarily of Mexican origin,
we found that higher deportation worry was associated with
steeper increases in BP over an �4-year period, with the most
robust findings for systolic pressure and MAP. We additionally
found that women who reported higher levels of worry about
deportation had a 2-fold higher risk of incident hypertension
than those who reported low deportation worry over the same
period. Finally, there were no differences in PP, BMI, or WC
trajectories by baseline level of deportation worry; baseline

Table 2. Regression Coefficients and 95% CIs for Linear Mixed Models of Self-Reported Deportation Worry and BP Trajectories for
Adult Women in the CHAMACOS Study (N=572)

BMI WC SBP DBP MAP PP

b (95% CI) b (95% CI) b (95% CI) b (95% CI) b (95% CI) b (95% CI)

Deportation worry
(reference=not at
all worried)

Moderately worried 0.88 (�0.47 to
2.24)

2.19 (�1.13 to
5.52)

2.51 (�1.10 to
6.12)

1.51 (�0.86 to
3.88)

1.41 (�1.30 to
4.12)

1.25 (�1.07 to
3.56)

A lot of worry 2.12 (0.94–3.29)* 4.73 (1.82–7.63)† 2.08 (�0.90 to
5.07)

0.28 (�1.75 to
2.30)

0.62 (�1.72 to
2.96)

2.88 (0.89–4.87)†

Years since 2012
study wave

0.02 (�0.15 to
0.20)

�0.93 (�1.43 to
�0.44)*

�1.16 (�3.77 to
1.46)

0.61 (�0.08 to
1.29)

�0.72 (�2.58 to
1.14)

0.36 (�0.59 to
1.31)

Deportation worry9y

Moderately worried9y 0.01 (�0.17 to
0.19)

0.16 (�0.43 to
0.74)

1.60 (�1.97 to
5.18)

0.32 (�0.36 to
1.00)

1.75 (�0.66 to
4.15)

0.27 (�0.59 to
1.13)

A lot of worry9y �0.05 (�0.20 to
0.11)

�0.11 (�0.63 to
0.31)

4.10 (1.17–7.03)† 0.58 (0.03–1.12)‡ 3.52 (1.38–5.65)† 0.24 (�0.49 to
0.97)

Since 2012 study
wave, y squared

0.50 (�0.21 to
1.20)

0.50 (�0.01 to
1.01)

Deportation worry9y squared

Moderately
worried9y squared

�0.23 (�1.14 to
0.67)

�0.32 (�0.91 to
0.27)

A lot of worry9y squared �0.80 (�1.55 to
�0.06)‡

�0.73 (�1.27 to
�0.19)‡

Overall F test for deportation
worry and deportation
worry9time interaction

3.16 P=0.0131 3.03 P=0.0164 3.43 P=0.0022 2.34 P=0.0526 3.03 P=0.0058 2.95 P=0.0191

Overall F test for deportation
worry9time interaction

0.32 P=0.7234 0.55 P=0.5746 2.60 P=0.0345 2.13 P=0.1194 2.81 P=0.0244 0.25 P=0.7822

BMI indicates body mass index; BP, blood pressure; CHAMACOS, Center for the Health Assessment of Mothers and Children of Salinas; DBP, diastolic blood pressure; MAP, mean arterial
pressure; PP, pulse pressure; SBP, systolic blood pressure; WC, waist circumference.*P<0.001. †P<0.01. ‡P<0.05. Controls include age, age squared, nativity/years spent in the United
States, educational attainment, income-to-poverty ratio and marital status at the 2012–2014 visit, a binary indicator of whether mothers were in the original vs refreshed cohorts of the
study, and prior depressive symptoms (captured at a visit 3 years before the 2012–2014 visit). All models include a stabilized inverse probability of attrition weight to account for selective
attrition before the 2012–2014 visit. Models specified with both subject-specific random intercepts and subject-specific random slopes.
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disparities in these outcomes by level of deportation worry
persisted.

Overall, these findings suggest that level of deportation
worry was associated with either widening disparities—in the
case of SBP, MAP, and (to a lesser extent) DBP—or persistent
disparities, in the case of PP, BMI, and WC. Findings are
consistent with research documenting the impacts of other
psychosocial stressors (eg, discrimination and socioeconomic
position) on CVD risk factor trajectories as well as incident
hypertension.28–30 When deportation worry is experienced
chronically, it may contribute to elevated risk for high BP

through pathways related to the dysregulation of the
hypothalamic-pituitary-adrenal axis, including the excess
secretion of proinflammatory cytokines and glucocorti-
coids.31,32 Deportation worry may also impact CVD risk
factors and hypertension by way of increased risk for
depression, anxiety, and sleep problems.33–36 In addition,
individuals who are worried about possible deportation may
reduce interactions with health and social service agencies
and potential employers.5,37,38 This may have long-term
consequences for health by delaying the prevention and
diagnosis of hypertension and other medical conditions,
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Figure. Predicted average values of body mass index (A), waist circumfer-
ence (B), systolic blood pressure (C), diastolic blood pressure (D), mean
arterial pressure (E), and pulse pressure (F) by deportation worry and years
since baseline (2012–2014) for adult women of Mexican origin, in the
CHAMACOS (Center for the Health Assessment of Mothers and Children of
Salinas) study, (n=572). Predicted values generated from linear mixed models
that adjust for sociodemographic characteristics and prior depressive
symptoms. An interaction term between deportation worry and a quadratic
term for years since the 2012–2014 visit was evaluated based on model fit
statistics and included for models of systolic blood pressure and mean
arterial pressure only. Follow-up visits took place in 2014–2016 and 2016–
2018, 2 and 4 years after the baseline visit, respectively. Source:
CHAMACOS study.
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limiting access to healthy food and opportunities for physical
and social activity, and contributing to additional (eg,
financial) stressors.

Despite the overall evidence for widening disparities in
CVD risk factors by prior deportation worry, there was
evidence of slightly diminishing disparities in SBP and MAP
from the second to the final outcome assessment. These
patterns could have been caused by changes in deportation
worry across the entire sample. This final assessment was
performed in the aftermath of the 2016 Presidential election,
a period marked by increased deportation worry among
immigrants and their family members.39 In a descriptive
comparison, we found that the overall prevalence of depor-
tation worry remained stable between the 2012–2014 and
2016–2018 study waves; over half of those who reported on
worry at both visits reported the same level of worry at these
visits. The overall stability in deportation worry may reflect the

fact that there were very high rates of deportation when
deportation worry was first assessed (2012–2014),40 and
deportation worry among US Latinos was also high during this
time period.41 However, the remaining respondents reported
change in deportation worry, including patterns of both
increasing and decreasing worry. This underlying change in
deportation worry could have driven converging trends in BP
outcomes by the final study wave.

Another potential explanation for reduced differences in SBP
and MAP by the final wave is that US-born women had both
slightly higher rates of attrition from the final study wave and
higher average BP at analysis baseline (120 mm Hg compared
with 112 mm Hg for immigrant women). The higher attrition of
US-born women may also explain the small apparent improve-
ments in WC over the follow-up period, given that US-born
women also had larger average WC at analysis baseline (ie,
108.6 cm compared with 100.7 cm for immigrant women).

Limitations
This analysis has several limitations. First, the cohort is based
on a nonprobability sample and is restricted to adult women in
midlife. Findings may not generalize to other communities or
population subgroups (eg, men and older adults), although the
prevalence of deportation worry at the 2012–2014 visit is
similar to national figures reported for US Latinos around the
same time.41

Second, deportation worry is measured with a single item,
which may be more vulnerable to systematic biases (eg, in
reporting patterns) or random variability than multi-item
scales. Future research should incorporate recently developed
scales42 reflecting deportation worry and related constructs.
The current measure also broadly refers to worry for one’s
self, family members, or friends. Deportation worry may have
been most acute among individuals worried that they or

Table 3. HRs and 95% CIs for the Association Between
Deportation Worry at 2012–2014 and Incident Hypertension
(n=408)

HR (95% CI)

Deportation worry, 2012–2014 (reference=not at all
worried)

Moderately worried 2.24 (1.17–4.30)*

A lot of worry 2.17 (1.15–4.10)*

The CHAMACOS (Center for the Health Assessment of Mothers and Children of Salinas
study).
*P<0.05. Hypertension based on self-reported doctor diagnosis or cutoff of ≥130 mm Hg
systolic blood pressure or ≥80 mm Hg diastolic blood pressure. Controls include age,
age-squared, nativity/years spent in the United States, educational attainment, income-
to-poverty ratio and marital status at the 2012–2014 visit, a binary indicator of whether
mothers were in the original vs refreshed cohorts of the study, and prior depressive
symptoms (captured at a 2010–2011 study visit). All models include a (stabilized)
inverse probability of attrition weight to account for selective attrition before the 2012–
2014 visit.

80

85

90

95

100

M
ea

n 
A

rte
ria

l P
re

ss
ur

e,
 m

m
H

g

E

40

45

50

55

60

0 1 2 3 4
Years since baseline

0 1 2 3 4
Years since baseline

P
ul

se
 P

re
ss

ur
e,

 m
m

H
g

F

Not at all worried Moderate worry A lot of worry

Figure. continued.
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immediate family members could be deported; information on
respondents’ or family members’ documentation status was
not collected because of confidentiality concerns. Observed
associations may underestimate the impact of deportation
worry for one’s self or immediate family members.

Finally, it is possible that observed associations remain
confounded by other psychosocial factors, including contem-
poraneous depressive symptoms. However, depressive symp-
toms and related psychosocial states are likely mediators of
the association between deportation worry and the evaluated
outcomes.33–36 Even if more contemporaneous measures of
depressive symptoms were available, conditioning on this
potential mediator of the relationship between deportation
worry and CVD risk factors/hypertension would have resulted
in over-control.

Conclusions
There is an urgent need to understand the impact of
immigration policy and resulting deportation fears on CVD
outcomes and related risk factors of immigrants and their
family members. In one of few studies to evaluate the
relationship between perceived deportation worry and CVD
outcomes, and the first to evaluate these relationships
longitudinally, we observed that deportation worry was
associated with either persistent or widening disparities in
key CVD risk factors and greater risk of incident hypertension
among a cohort of women primarily of Mexican origin. Future
research should continue to document the impacts of both
immigration policies and deportation worry on the long-term
cardiovascular health of immigrants and their US-born family
members, and expand these efforts to other impacted
subgroups and health outcomes.
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