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Abstract

Objective: To describe pregnancy-related mortality among Hispanic people by place of origin
(country or region of Hispanic ancestry), 2009-2018.

Materials and Methods: We conducted a cross-sectional descriptive study of pregnancy-related
deaths among Hispanic people, stratified by place of origin (Central or South America, Cuba,
Dominican Republic, Mexico, Puerto Rico, Other and Unknown Hispanic), using Pregnancy
Mortality Surveillance System data, 2009-2018. We describe distributions of pregnancy-related
deaths and pregnancy-related mortality ratios (number of pregnancy-related deaths per 100,000
live births) overall and by place of origin for select demographic and clinical characteristics.

Results: For 2009-2018, the overall pregnancy-related mortality ratio among Hispanic people
was 11.5 pregnancy-related deaths per 100,000 live births (95% confidence intervals [CI]: 10.8—
12.2). In general, pregnancy-related mortality ratios were higher among older age groups (/.e., 35
years and older) and lower among those with higher educational attainment (/.¢e., college degree or
higher). Approximately two in five pregnancy-related deaths among Hispanic people occurred on
the day of delivery through 6 days postpartum. Place of origin-specific pregnancy-related mortality
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ratios ranged from 9.6 (95% CI: 5.8-15.0) among people of Cuban origin to 15.3 (95% Cl: 12.4—
18.3) among people of Puerto Rican origin. Hemorrhage and infection were the most frequent
causes of pregnancy-related deaths overall among Hispanic people. People of Puerto Rican origin
had a higher proportion of deaths because of cardiomyopathy.

Conclusions: We identified differences in pregnancy-related mortality by place of origin among
Hispanic people that can help inform prevention of pregnancy-related deaths.
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Introduction

According to data from maternal mortality review committees in 36 U.S. states, from 2017
to 2019, >80% of pregnancy-related deaths were determined to be preventable.! Yet the U.S.
pregnancy-related mortality ratio, defined as the number of pregnancy-related deaths per
100,000 live births, has not declined in 25 years.2 Hispanic people are the largest racial or
ethnic minority population in the United States.3 Pregnancy-related mortality ratio among
Hispanic people in the United States was 11.2 during 2016-2018, compared with 13.7
among non-Hispanic White people, 26.5 among non-Hispanic American Indian or Alaska
Native people, and 41.4 among non-Hispanic Black people.?

Health status among Hispanic people varies by nativity (country of birth) and place of
origin (country or region of Hispanic ancestry).*> For example, a study showed that people
of Puerto Rican origin have cardiovascular disease mortality rates higher than people of
other Hispanic origin.4 Foreign-born Hispanic people have 47% less heart disease, 48% less
cancer, and 29% less high blood pressure compared with U.S.-born Hispanic people.® These
chronic health conditions are also known to be associated with pregnancy complications.5-8
Recent state reports describe varying pregnancy-related mortality ratios among Hispanic
people; this variation may be because of different places of origin among the Hispanic
populations in these states.®-13 Heterogeneity in severe maternal morbidity by Hispanic
places of origin (Hispanic origin) has been discussed.1* Variation in pregnancy-related
deaths by Hispanic origin has not been recently described in the literature.1®

The objective of this analysis was to describe the pregnancy-related mortality ratio among
Hispanic people by place of origin during 2009-2018 and to describe pregnancy-related
deaths among Hispanic people by demographics, pregnancy characteristics, and cause of
death.

Materials and Methods

This descriptive analysis uses data on all reported pregnancy-related deaths among Hispanic
people during 2009-2018 from the Centers for Disease Control and Prevention (CDC)’s
Pregnancy Mortality Surveillance System (PMSS).2 This time frame was selected to
maximize our capacity to report information at a level that is clinically relevant, informative,
and detailed, within the context of PMSS reporting restrictions. PMSS is a national
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surveillance system for pregnancy-related deaths started by CDC in 1986 because more
clinical information was needed to fill data gaps regarding causes of maternal deaths.?

Fifty-two reporting areas (50 U.S. states, New York City, and Washington, DC) voluntarily
submit the following data to CDC’s Division of Reproductive Health: copies of death
certificates for people who died during or within 1 year of pregnancy; linked birth
certificates or fetal death reports as applicable; and additional data when available.
Additional data sources might include medical records, autopsy reports, media reports
(identified by LexisNexis®), pregnancy checkbox quality assurance inquiries, and maternal
mortality review committee data.

Data are abstracted into the PMSS database and reviewed by medical epidemiologists to
determine whether a death was pregnancy related and the cause of death. A pregnancy-
related death is defined as the death of a person during or within 1 year of pregnancy,
irrespective of the duration and site of pregnancy, caused by a pregnancy complication,
a chain of events initiated by pregnancy, or aggravation of an unrelated condition by the
physiologic effects of pregnancy.16 Data used in this report are collected and reported as
“women”’; however, not all individuals who give birth identify as women. To align with
efforts to use inclusive language,1’ throughout this report we use the term “people.”

Cause of death coding includes the following 10 mutually exclusive categories: hemorrhage;
infection; amniotic fluid embolism; thrombotic pulmonary or other embolism (/.e,, air,
septic, or fat); hypertensive disorders of pregnancy (/.e., preeclampsia or eclampsia);
anesthesia complications; cerebrovascular accidents; cardiomyopathy; other cardiovascular
conditions (e.g., congenital heart disease, ischemic heart disease, cardiac valvular disease,
hypertensive heart disease, and congestive heart failure); and other noncardiovascular
medical conditions (e.g., endocrine, hematologic, immunologic, and renal).® This analysis
excludes injury deaths because pregnancy relatedness cannot generally be determined for
these deaths through PMSS processes.

We ascertained Hispanic origin via the death record and, if missing from the death
certificate, viathe linked live birth or fetal death record, or both, when available. We
restricted analyses to pregnancy-related deaths among Hispanic people, regardless of race
or combination of races and birthplace (born within and outside the U.S. states and
Washington, DC). In addition, we excluded 32 (0.5%) pregnancy-related deaths among
people with unknown Hispanic origin (7.e., not recorded on any vital records) from our
analyses. For most analyses we categorized Hispanic origin into six groups: Central or
South America, Cuba, Dominican Republic, Mexico, Puerto Rico, and Other and Unknown
Hispanic. To align with standard Hispanic origin categorizations available in our birth data
source, the National Vital Statistics System (NVSS), we focused our analysis on these six
groups.

Pregnancy-related deaths among people of Puerto Rican origin are limited to those occurring
within the U.S. states and Washington, DC. If Hispanic origin was not specified in any

of the vital records available for a decedent, and only “Hispanic,” “Spanish,” or “Latino”
ancestry was selected, then we categorized place of origin as Other and Unknown Hispanic.
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We included results among people of Other and Unknown Hispanic place of origin in tables
but did not present or interpret this information in the Results or Discussion sections because
it represents a grouping of people with heterogeneous Hispanic origins.

We obtained counts of live births for 2009-2018 from NVSS and stratified them by year,
place of Hispanic origin, maternal age, and maternal educational attainment. Available
NVSS categories for place of Hispanic origin for all years were Central or South America,
Cuba, Mexico, Puerto Rico, and Other and Unknown Hispanic.18 NVSS began reporting
counts of births to people of Dominican origin in 2018; previously, these births were
included in the Other and Unknown Hispanic category.18 We estimated the total count of
births to people of Dominican origin for 2009-2017 based on the observed percentage of
Other and Unknown Hispanic origin births that were of Dominican origin for 2018-2020.
NVSS did not report maternal education data in publicly available U.S. natality files starting
in 2007 (for births reported on the 1989 revision of the standard U.S. birth certificate); for
births with unreported data, we imputed maternal educational attainment using hot deck
methodology!? to assign each missing value with an observed response from a birth of the
same Hispanic origin and age group.

Characteristics of interest were maternal age, nativity, maternal educational attainment,
timing of death, and underlying cause of death. We ascertained maternal age from the
death record and categorized it as <25, 25-34, and 35 years or older. We identified nativity
from the death record and categorized it as born in the United States (50 U.S. states and
Washington, DC), born outside the United States (including U.S. territories), and not stated/
unknown, in accordance with National Center for Health Statistics reporting standards.18
We ascertained maternal educational attainment from the death record and categorized it as
less than high school, completed high school, some college, college graduate or higher, and
unknown (/.e., missing information). Maternal education is included because educational
attainment is a fundamental social determinant of health, with the potential to influence the
risk of pregnancy-related mortality.20

We determined timing of death in relation to pregnancy using information from the death
records, and birth or fetal death records when available, as previously described.® Categories
for timing of death in relation to pregnancy were during pregnancy, day of delivery, 1-6 days
after the end of pregnancy, 7-42 days after the end of pregnancy, and 43-365 days after

the end of pregnancy.® We described the distribution of maternal characteristics both overall
and stratified by Hispanic origin. We excluded unknown nativity, education, and timing

of death from proportion calculations; however, we provide frequencies in tables. Second,
we calculated overall pregnancy-related mortality ratios, and pregnancy-related mortality
ratios stratified by place of Hispanic origin and by both place of Hispanic origin and select
maternal characteristics (maternal age, maternal educational attainment).

When calculating pregnancy-related mortality ratios stratified only by place of Hispanic
origin, we used a four-category grouping: (1) Central or South America, (2) Mexico, (3)
Puerto Rico, and (4) Other and Unknown Hispanic (includes Cuba and Dominican Republic)
for place of Hispanic origin for the main analyses. However, we additionally present results
among people of Dominican and Cuban origin. We did not calculate pregnancy-related
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mortality ratios among people of Dominican and Cuban origin stratified by other maternal
characteristics because of small numbers of deaths.

Pregnancy-related mortality ratios stratified by other maternal characteristics were not
calculated for the four-category grouping because of lack of aligned denominator data from
NVSS. Following convention, and using National Center for Health Statistics methods for
Poisson confidence intervals (Cls) for death rates, we calculated 95% Cls for pregnancy-
related mortality ratios.2! The number of pregnancy-related deaths represent complete
“population” counts for the United States. As such, pregnancy-related mortality ratios are
not subject to sampling error. We provide the Cls to acknowledge uncertainty introduced
by inherent variation of vital event registration processes, and not as a test of statistical
significance. Finally, we described proportionate mortality by calculating the distribution of
cause of death categories overall and stratified by place of Hispanic origin.

For these analyses, we categorized place of Hispanic origin using the six-category grouping
for place of Hispanic origin. We used SAS version 9.4 for calculating descriptive statistics.

This study did not involve human subjects as defined in 45CFR 46.102(e) and thus, did not
require review by an institutional review board.

During 2009-2018, there were 6,749 pregnancy-related deaths in the United States identified
by PMSS. Of these deaths, 1,060 were among Hispanic people. The distribution of
pregnancy-related deaths among Hispanic people by place of origin was Mexico (/7=695,
65.6%), Central or South America (/7=161, 15.2%), Puerto Rico (=106, 10.0%), Dominican
Republic (7=39, 3.7%), Cuba (7=19, 1.8%), and Other and Unknown Hispanic origin (/7=40,
3.8%; Table 1).

The distribution of pregnancy-related deaths by Hispanic origin varied by nativity, maternal
education, age, and timing of death in relation to pregnancy (Table 1). People aged 25-34
years made up 44.3%—46.2% of pregnancy-related deaths across all groups of Hispanic
origin, except for people of Cuban origin. The proportion of deaths occurring among people
born outside the United States ranged from 30.2% among people of Puerto Rican origin

to 86.8% among people of Central or South American origin. A majority of deaths among
people of Mexican and Puerto Rican origin (53.2% and 69.8%, respectively) were U.S. born,
whereas most people of Cuban and Dominican origins (63.2% and 76.9%, respectively)
were of foreign born. Overall, approximately two in five (38.7%) pregnancy-related deaths
among Hispanic people occurred among people who completed less than a high school
education. Of note, in PMSS data 22.6% of deaths among Hispanic people had unknown
educational attainment.

In addition, of all deaths among people of Mexican origin, for a large number, education was
unknown (n7=213, 30.7%). Among deaths with known education attainment, the proportion
of Hispanic decedents who had completed a college degree or higher ranged from 6.0%
among people of Mexican origin to 21.1% among people of Dominican origin and people of
Cuban origin.
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Timing of death was known for 85.1% of the 2009-2018 pregnancy-related deaths among
Hispanic people. Overall, the highest proportion of deaths occurred during pregnancy
(26.6%), followed by 7-42 days after the end of pregnancy (22.5%), 1-6 days after the

end of pregnancy (22.4%), and day of delivery (19.7%); proportions were lowest for 43—-365
days after the end of pregnancy (8.8%). Deaths during pregnancy represented the largest
proportion of deaths among people of Mexican origin (28.6%). Among people of Cuban
origin, 1-6 days after the end of pregnancy represented the largest proportion (37.5%), and
among people of Dominican (32.4%) and Central or South American origin, 7-42 days after
the end of pregnancy represented the largest proportion (24.8%) of pregnancy-related deaths.

During 2009-2018, pregnancy-related mortality ratio among Hispanic people was 11.5
pregnancy-related deaths per100,000 live births(95% CI: 10.8-12.2;Table 2).By place of
origin, pregnancy-related mortality ratio ranged from 9.6 (95% CI: 5.8-15.0) among people
of Cuban origin to 15.3 (95% CI: 12.4-18.3) among people of Puerto Rican origin.

Pregnancy-related mortality ratio was higher among older age groups than younger age
groups for Hispanic people overall—ranging from 6.9 (95% CI: 6.0-7.8) for people <25
years old to 26.2 (95% CI: 23.4-28.9) among people 35 years and older—and across all
Hispanic origins. Point estimates for the pregnancy-related mortality ratio among people of
Puerto Rican origin in all three age groupings were higher than pregnancy-related mortality
ratio among those of other Hispanic origins in the same age groupings. Overall pregnancy-
related mortality ratios ranged from 7.6 among both Hispanic people with some college
education (95% ClI: 6.5-8.8) and who completed college (95% CI: 6.0-9.5) to 10.2 (95% CI:
9.1-11.4) among Hispanic people with less than a high school education.

Among Hispanic people who did not complete high school, people of Mexican origin had a
pregnancy-related mortality ratio of 10.2 (95% CI: 8.8-11.5), whereas the pregnancy-related
mortality ratios among Central or South American and Puerto Rican origins who did

not complete high school were 11.9 (95% CI: 9.2-15.1) and 17.9 (95% CI: 11.7-26.2),
respectively. People of Puerto Rican origin had higher pregnancy-related mortality ratio
point estimates across all known education levels compared with other Hispanic origins of
equivalent education.

The two most frequent causes of pregnancy-related death were infection and hemorrhage
among Hispanic people overall and among people of Mexican, Central or South American,
and Cuban origin (Table 3). Among people of Dominican origin, hemorrhage and
cerebrovascular accidents were the most frequent causes of death, each representing
18.0% of all such deaths among people of Dominican origin. The two most frequent
causes of death for people of Puerto Rican origin were infection and cardiomyopathy

(first and second, respectively). Cardiomyopathy was the cause of death for 14.2% of
pregnancy-related deaths among people of Puerto Rican origin, which was over twice the
proportion among people of Mexican and Dominican origins (5.9% and 5.1%, respectively).
Hypertensive disorders of pregnancy were the cause of death for 15.8% of deaths among
people of Cuban origin and 15.4% among people of Dominican origin; these proportions
were over twice that observed among people of other Hispanic origins.

J Womens Health (Larchmt). Author manuscript; available in PMC 2024 April 09.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Parker-Collins et al.

Page 7

Discussion

This study identified differences in pregnancy-related mortality by place of Hispanic origin.
Hispanic people in the United States differ in terms of nativity, country of origin, and
socioeconomic background.?2 A majority (65.6%) of pregnancy-related deaths in our study
were among people of Mexican origin. People of Mexican origin also make up the largest
number of births among Hispanic people, accounting for 60.2% of total live births in

our analysis. In our study, people of Puerto Rican origin had the highest overall pregnancy-
related mortality ratio. A previous study found that adults of Puerto Rican origin report
multiple chronic illnesses more frequently than other Hispanic populations.23 Our observed
differences in pregnancy-related mortality ratio by disaggregated Hispanic ethnicity may
help provide information for more focused prevention opportunities of pregnancy-related
deaths based on the origin composition of local populations.

In a prior study of pregnancy-related deaths by Hopkins et al. among Hispanic people,
1987-1992, the three most frequent causes of death were pregnancy-induced hypertension
(hypertensive disorders of pregnancy), hemorrhage, and infection.1> Our study found that
infection, hemorrhage, and other cardiovascular conditions were the three leading causes

of pregnancy-related death. In contrast with Hopkins et al., which only analyzed data

in aggregate, we stratified our analyses by place of Hispanic origin to examine more
granular patterns in causes of death.1> Our analysis identified cardiomyopathy as the second
most frequent cause of pregnancy-related deaths among people of Puerto Rican origin; a
proportion of pregnancy-related deaths higher than among other Hispanic origins. Similarly,
our analysis identified that hypertensive disorders of pregnancy among people of Cuban and
Dominican origins occurred at a proportion higher than among people of other Hispanic
origins.

Our findings are important considerations in selecting, designing, and evaluating prevention
interventions. Strategies and interventions to prevent pregnancy-related deaths owing

to cardiomyopathy and hypertensive disorders of pregnancy may include increasing
recognition of warning signs by health care professionals, and postpartum people and their
support networks to ensure timely diagnosis and appropriate treatment.24:25 Interventions
may also include expanding availability and access to community-based care coordination
and wrap-around services that can help with scheduling of specialist care appointments,
filling prescriptions, and clarifying questions about care plans.6:26-28

Timing of death is another important consideration for implementing interventions. Another
publication, using PMSS data from 2011 to 2015, found that among pregnancy-related
deaths where timing of death was known, 31.3% occurred during pregnancy, 16.9% on the
day of delivery, 18.6% at 1-6 days postpartum, 21.4% at 7-42 days postpartum, and 11.7%
at 43-365 days postpartum.® These findings were consistent with our study among Hispanic
people where the highest proportion of deaths occurred during pregnancy followed by 7-42
days postpartum and 1-6 days postpartum. Overall, two in five pregnancy-related deaths
among Hispanic people were on the day of delivery through 6 days postpartum, highlighting
a role for hospital-based interventions for prevention. To prevent pregnancy-related mortality
among Hispanic people, there may be specific value for developing and implementing
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clinical interventions that address leading causes of death during and following delivery,
including obstetric initiatives that focus on hemorrhage and sepsis.29-31

A higher proportion of people of Central or South American, Dominican, and Cuban
origins were born outside the United States; a potentially important intervention for these
populations may include language services. This has been identified by Maternal Mortality
Review Committees as a recommendation theme among preventable pregnancy-related
deaths32 and an important strategy in provision of equitable care.®

The findings in this report are subject to certain limitations. First, small population sizes
prevented disaggregation by people of Cuban and Dominican origin in some analyses, and
results with small numbers should be interpreted with caution. Second, Hispanic origin
reported in the death or birth record data, or both, may be inadequately reported.® In our
study, for 40 deaths decedent’s place of origin was not specified; however, we identified
Hispanic ancestry by the use and selection of “Hispanic,” “Spanish,” or “Latino” terms in
available vital records. Third, our approach to estimating births to people of Dominican
origin may have resulted in either under- or overestimation of a Dominican-specific
pregnancy-related mortality ratio. Fourth, aggregating 10 years of data over time may have
masked more recent patterns in pregnancy-related mortality.

Fifth, because PMSS does not include data from Puerto Rico, this analysis only included
deaths of people of Puerto Rican origin occurring in U.S. states and Washington, DC,

and we were unable to describe pregnancy-related deaths of people of Puerto Rican

origin occurring in U.S. territories. Sixth, some aggregation of Central or South American
countries may obscure differences in outcome by country of origin. Finally, variables that
have been associated with outcomes among people of Hispanic origin were not available in
PMSS data and may provide further context such as immigration status, health insurance
status, site of care (urban vs. rural), and primary language spoken at home.33-3%

Conclusion

By understanding population-specific variations by Hispanic origin there is increased
information for preventing pregnancy-related deaths. These findings may be helpful for
more focused opportunities for prevention of pregnancy-related deaths and eliminating
maternal health disparities than those opportunities developed by looking at deaths among
Hispanic people overall.
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