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BACKGROUND: Adverse pregnancy outcomes (APOs) (hypertensive disorders of pregnancy [HDP], preterm delivery [PTD], or 
low birth weight [LBW]) are associated adverse maternal and offspring cardiovascular outcomes. Therefore, we sought to 
describe nationwide temporal trends in the burden of each APO (HDP, PTD, LBW) from 2007 to 2019 to inform strategies to 
optimize maternal and offspring health outcomes.

METHODS AND RESULTS: We performed a serial cross- sectional analysis of APO subtypes (HDP, PTD, LBW) from 2007 to 2019. 
We included maternal data from all live births that occurred in the United States using the National Center for Health Statistics 
Natality Files. We quantified age- standardized and age- specific rates of APOs per 1000 live births and their respective mean 
annual percentage change. All analyses were stratified by self- report of maternal race and ethnicity. Among 51 685 525 live 
births included, 15% were to non- Hispanic Black individuals, 24% Hispanic individuals, and 6% Asian individuals. Between 
2007 and 2019, age standardized HDP rates approximately doubled, from 38.4 (38.2– 38.6) to 77.8 (77.5– 78.1) per 1000 live 
births. A significant inflection point was observed in 2014, with an acceleration in the rate of increase of HDP from 2007 to 
2014 (+4.1% per year [3.6– 4.7]) to 2014 to 2019 (+9.1% per year [8.1– 10.1]). Rates of PTD and LBW increased significantly when 
co- occurring in the same pregnancy with HDP. Absolute rates of APOs were higher in non- Hispanic Black individuals and in 
older age groups. However, similar relative increases were seen across all age, racial and ethnic groups.

CONCLUSIONS: In aggregate, APOs now complicate nearly 1 in 5 live births. Incidence of HDP has increased significantly be-
tween 2007 and 2019 and contributed to the reversal of favorable trends in PTD and LBW. Similar patterns were observed in 
all age groups, suggesting that increasing maternal age at pregnancy does not account for these trends. Black– White dispari-
ties persisted throughout the study period.
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Between 1987 and 2018, annual maternal mortality 
rates in the United States increased by >2- fold, 
from 7.2 to 17.4 deaths per 100 000 live births. 

Although this perhaps reflects improved death cer-
tificate reporting of pregnancy- related mortality, US 
maternal mortality rates still exceed every other high- 
income country in the world.1 Adverse pregnancy 

outcomes (APOs), such as hypertensive disorders of 
pregnancy (HDP), preterm delivery (PTD), and low birth 
weight (LBW) are key risk factors for maternal morbid-
ity and mortality as well as long- term cardiovascular 
outcomes for the birthing person and their offspring.2,3

Cardiovascular disease (CVD) is the leading 
cause of maternal mortality in pregnancy and in the 
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postpartum period and accounts for 26.5% of mater-
nal deaths in the United States.4 Recently, data have 
emerged that individuals who experience APOs are at 
greater risk for long- term CVD, including heart failure, 
coronary artery disease, peripheral arterial disease, 
and ischemic stroke, compared with individuals with 
uncomplicated term deliveries.5– 7 Specifically, HDPs 
are associated with earlier development of CVD8 and 
a higher risk of all- cause cardiovascular mortality.9 
As a result, the American College of Obstetrics and 
Gynecology, American Academy of Family Physicians, 
American College of Cardiology, and American Heart 
Association all now emphasize the importance of tar-
geted surveillance and earlier interventions to reduce 
cardiovascular risk among those who experienced an 
APO. In addition, APOs are associated with adverse 
cardiovascular profiles in the offspring, which make 

APOs a significantly important public health problem 
that impacts multiple generations.

Before pregnancy, suboptimal cardiovascular 
health may contribute to increased risk of APOs.10 On 
a population level, the cardiovascular health of young 
adults of reproductive age has been worsening in the 
United States, and rates of obesity,11 prediabetes, and 
diabetes12 have all increased since 1999. Additionally, 
the mean age of pregnant individuals13 has increased. 
Given these changing risk factors14 and demographic15 
profiles in pregnant individuals, a better understand-
ing of changes in nationwide rates of APOs is needed 
to direct targeted prevention strategies. We therefore 
analyzed trends in rates of APOs in the United States 
between 2007 and 2019 using age- standardization as 
well as age- specific rates. We focused on HDP, PTD, 
and LBW given that these 3 APOs account for a large 
majority of maternal and neonatal morbidity. We also 
stratified based on maternal self- report of race and 
ethnicity, which are social constructs, to examine racial 
and ethnic disparities that reflect upstream social de-
terminants of health, such as structural and systemic 
barriers (eg, racism).

METHODS
We performed a serial, cross- sectional analysis using 
maternal data from the National Center for Health 
Statistics Natality Files, which include all live births in 
the United States. We included maternal and neonatal 
data from all 51 685 525 live births to individuals in the 
United States aged 15 to 44 years between January 
1, 2007 and December 31, 2019. Consistent with prior 
publications, we selected births to individuals aged 15 
to 44 years, given 99% of all births occur in this repro-
ductive aged group, with a small minority of US births 
falling outside of this window (0.05% of births occur 
in those aged <15  years and 0.26% in those ages 
>44 years). All data and materials are publicly available 
at https://www.cdc.gov/nchs/data_acces s/vital stats 
online.htm.

Demographic and health data for registration of live 
births are completed by the professional attendant 
present at delivery according to National Center for 
Health Statistics protocols using the standard certifi-
cate of birth.16 Specifically, new- onset HDP is coded as 
yes or no and includes both gestational hypertension 
and preeclampsia together. Birth weight is entered in 
grams, and estimated gestational age is quantified in 
weeks. Based on American College of Obstetrics and 
Gynecology definitions, we defined LBW as <2500 g17 
and PTD as <37 weeks of gestation.18 Maternal race 
and ethnicity was based on self- identified data and 
was included to describe disparities in APOs with the 
acknowledgement that race and ethnicity are social 

CLINICAL PERSPECTIVE

What Is New?
• Maternal age at delivery increased by only 

2  years, whereas rates of hypertensive dis-
orders of pregnancy more than doubled from 
2007 to 2019 in the United States, with similar 
increases in all maternal age groups between 
15 and 44 years.

• The increasing rate of hypertensive disorders of 
pregnancy appears to be a driver in the unfa-
vorable trends observed for other adverse preg-
nancy outcomes: delivery of a low birth weight 
infant and preterm delivery.

• Rates of adverse pregnancy outcomes were 
higher in non- Hispanic Black birthing individuals 
compared with non- Hispanic White, Hispanic, 
and Asian birthing individuals, without narrow-
ing of disparities across the study period.

What Are the Clinical Implications?
• Clinical and public health efforts focusing on 

prevention, awareness, and long- term risk 
stratification among individuals who experience 
an adverse pregnancy outcome are urgently 
needed to optimize maternal and offspring 
health.

• Specifically, focused interventions targeting hy-
pertensive disorders of pregnancy are needed.

Nonstandard Abbreviations and Acronyms

APO adverse pregnancy outcome
HDP hypertensive disorders of pregnancy
PTD preterm delivery
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constructs. We also performed a sensitivity analysis 
restricting the sample to only nulliparous mothers with 
singleton live births (N=19 789 132).

We calculated age- standardized rates of each 
APO subtype in the overall sample based on the age 
distribution of the sample midpoint in 2012. We also 
calculated rates of each APO subtype in subgroup 
analyses by race and ethnicity (non- Hispanic White, 
non- Hispanic Black, Hispanic, and Asian) and in 5- year 
standardized age categories (15– 19, 20– 24, 25– 29, 
30– 34, 35– 39, and 40– 44 years). We calculated and 
examined trends in rates (per 1000 live births) for each 
APO subtype overall and stratified by racial and ethnic 
and age subgroups.

Statistical Analysis
We used the Joinpoint Regression Program (National 
Cancer Institute) to fit log- linear regression models to 
identify statistically significant inflection points (or join-
points) in the trend of HDP across the study period 
from 2007 to 2019.19,20 Once inflection points (or join-
points) were identified in the rate of HDP, this was ap-
plied to the other APO subtypes to have a standard 
reference point, and we calculated the slopes (average 
annual percent change) of the segments connecting 
the joinpoints in the overall population. In secondary 
analyses, we also examined trends in rates of LBW and 
PTD stratified by presence or absence of HDP. Two- 
sided statistical significance was defined as P<0.05. 
Analyses were performed using SAS (SAS Institute, 
Cary, NC).

This study was deemed exempt from review by the 
institutional review board at Northwestern University 
and no informed consent was required because of the 
deidentified nature of this publicly available data set.

RESULTS
Between 2007 to 2019, a total of 51 685 525 live births 
occurred to individuals aged 15 to 44  years in the 
United States; 54% of live births occurred in individu-
als who were non- Hispanic White, 15% non- Hispanic 
Black, 24% Hispanic, and 6% Asian (Table  1). Mean 
(SD) maternal age at delivery increased from 27.4 (6.1) 
to 29.1 (5.7) years. The percentage of individuals in the 
middle age groups (30– 39 years) increased, whereas 
the percentage of individuals in the youngest age 
groups (15– 24 years) decreased. There was no major 
change in the percentage of individuals in the oldest 
age group (40– 44 years) (Figure 1). Less than 0.5% of 
individuals had missing data for each APO subtype.
Between 2007 to 2019, age- standardized rates of HDP 
increased from 38.4 (38.2– 38.6) in 2007 to 77.8 (77.5– 
78.1) in 2019 (Table S1, Figure 2). A significant inflection 
point was observed in 2014. The average annual per-
cent change for rates of HDP accelerated from 4.1% 
per year (3.6– 4.7) between 2007 and 2014 to 9.1% per 
year (8.1– 10.1) between 2014 and 2019. (Table 2).

Patterns in rates of APOs were heterogeneous. 
Rates of LBW per 1000 live births decreased slightly 
from 81.3 (81.0– 81.5) in 2007 to 79.9 (79.7– 80.2) in 
2014, and then increased modestly to 83.4 (83.1– 
83.7) in 2019. Similarly, PTD rates per 1000 live births 
decreased from 103.6 (103.3– 103.9) in 2007 to 95.2 
(94.9– 95.5) in 2014, and then increased to 101.3 
(101.0– 101.7) in 2019 (Figure  2). For both LBW and 
PTD, the declines between 2007 and 2014 (−1.2% 
per year [−1.5 to −1.0] and −0.3% per year [−0.4 to 
−0.1], respectively) reversed in 2014, with subsequent 
increases from 2014 to 2019 (+1.3% per year [1.0– 1.7] 
and +0.9% per year [0.2– 1.6], respectively). Secondary 
analyses of LBW and PTD rates stratified by presence 

Table 1. Demographic Characteristics in Women Aged 15 to 44 Years With Live Births in the United States, Overall and in 
2007 and 2019

Overall, N=51 685 525 2007, N=4 302 685 2019, N=3 736 144

Age, y, mean (SD) 28.2 (5.9) 27.4 (6.1) 29.1 (5.7)

Age categories, %

15– 19 y 7.4 10.3 4.6

20– 24 y 22.4 25.2 18.9

25– 29 y 28.7 28.1 28.9

30– 34 y 26.0 22.4 29.2

35– 39 y 12.8 11.6 15.3

40– 44 y 2.8 2.4 3.2

Race and ethnicity, %

Non- Hispanic White 53.5 53.6 52.2

Non- Hispanic Black 14.8 14.5 15.4

Asian 6.4 5.6 7.0

Hispanic 23.5 24.6 23.7
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or absence of concomitant HDP identified heteroge-
neous patterns. Age- standardized rates of LBW or 
PTD without concomitant HDP did not change or de-
creased over the study period, across all racial and 
ethnic groups (Figure S1A and S1C). However, in con-
trast, age- standardized rates of LBW or PTD with con-
comitant HDP increased across the study period in all 
racial and ethnic groups (Figure S1B and S1D).

Non- Hispanic Black individuals experienced 
higher rates of every APO subtype compared with 
non- Hispanic White, Hispanic, and Asian individuals 
(Figure 3A through 3C). Patterns in the rates of APOs 
within each racial and ethnic group resembled the 
overall patterns. HDP rates increased across all racial 
and ethnic groups from 2007 to 2014, and then further 
accelerated in all racial and ethnic groups from 2014 to 
2019. LBW rates changed variably in racial and ethnic 
groups from 2007 to 2014 (decreased in non- Hispanic 
White and non- Hispanic Black groups, increased in 
Hispanic and Asian groups) and from 2014 to 2019 
(stable in non- Hispanic White groups, reversed to ris-
ing in non- Hispanic Black groups, continued rising in 
Hispanic and Asian groups). PTD rates declined in all 
racial and ethnic groups from 2007 to 2014, and then 
began rising in all groups from 2014 to 2019 (Table S2).

Age- specific rates of each APO subtype were con-
sistently higher in individuals aged 40 to 44 years com-
pared with younger individuals aged 15 to 39  years 
throughout the study period (Figure 4A through 4C). For 

age- specific subgroups, the average annual percent 
change of HDP from 2014 to 2019 was higher in the 
younger age groups (eg, 10.2% per year [9.2– 11.3] in 
those aged 20– 24 years compared with 6.1% per year 
[5.6– 6.5] in those aged 40– 44 years). Similarly, the av-
erage annual percent change between 2014 and 2019 
was higher in younger age groups for both LBW (eg, 
1.5% per year [0.8– 2.1] in those aged 15– 19 years com-
pared with no change of −0.1% [−0.3 to 0.0] in those 
aged 40– 44 years) and for PTD (eg, 1.5% per year [1.2– 
1.8] in those aged 20– 24 years compared with 0.4% per 
year [0.0– 0.9] in those aged 40– 44 years) (Table S3).

Nulliparous singleton births had higher rates of HDP 
and lower rates of PTD and LBW when compared with 
all live births (Figure S2A through S2C).

DISCUSSION
Incident rates of each APO subtype (HDP, PTD, 
LBW) increased significantly between 2014 to 2019. 
Furthermore, rates of HDP more than doubled over the 
entire study period between 2007 to 2019. Significant 
racial and ethnic disparities persisted with up to 90% 
higher rates in certain APOs in non- Hispanic Black 
individuals compared with non- Hispanic White in-
dividuals. Although average maternal age at delivery 
increased modestly, relative increases in age- specific 
rates of APOs were higher in younger age groups, 

Figure 1. Age of women who had live births in the United States between 2007 and 2019, 
categorized by 5- year age intervals.
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suggesting that increasing age at pregnancy is not a 
driver for unfavorable trends.

Our results defining recent nationwide trends in rates 
of APO subtypes extend recent studies with contempo-
rary data that demonstrates acceleration of HDP rates 
since 2014.21 In addition, we now demonstrate for the 
first time that favorable patterns in overall LBW and PTD 
have been reversed in pregnancies complicated by HDP 
and either PTD or LBW.15 Because these APOs often 
co- occur, complicating the same pregnancy, these data 
documenting trends by linking adverse outcomes in the 
same pregnancy are critical to design prevention strat-
egies. These trends suggest that HDPs is the driving 
contributor for the increases seen in PTD and LBW.

Our analysis further expands upon well- established 
Black– White disparities in APOs, which may inform strat-
egies to mitigate substantial disparities in maternal mor-
bidity and mortality. Given that APOs are associated with 
up to a 3- fold increased maternal risk of incident hyper-
tension and CVD,22,23 prevention of APOs may have the 

greatest population- level benefit across the life course. 
Furthermore, APOs are associated with increased risk of 
cardiometabolic disease in offspring and may contribute 
to intergenerational transmission of health inequities.24– 26 
The higher rates of APOs noted in non- Hispanic Black 
individuals compared with non- Hispanic White individ-
uals are likely multifactorial and parallel pervasive dis-
parities in cardiometabolic health in the United States.27 
Approaches focusing on social determinants of health, 
including targeting structural and systemic racism, and 
improving access to quality health care following preg-
nancy, are needed to mitigate exacerbation of disparities 
among those who experienced an APO.28

Although increasing maternal age may be a contrib-
uting factor to higher crude rates of APOs, the change in 
average maternal age at delivery was modest (<2 years), 
and in recent years, greater relative increases in HDP, 
LBW, and PTD occurred in younger groups. Given the 
greater proportion of live births in younger individuals 
aged 30 to 34 years (58%), the absolute number of live 

Figure 2. Trends in age- standardized rates of adverse pregnancy outcome subtypes per 1000 
live births in women aged 15 to 44 years in the United States, 2007 to 2019.
Adverse pregnancy outcomes defined as hypertensive disorder of pregnancy, preterm delivery (<37 weeks 
gestation), or low birth weight (<2500 g).
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Table 2. Average Annual Percent Change in Age- Standardized Rates of Adverse Pregnancy Outcomes Per 1000 Live Births 
in Women Aged 15 to 44 Years in the United States, 2007 to 2019

APO subtypes

Average annual percent change (95% CI)

2007– 2019 2007– 2014 2014– 2019

Hypertensive disorders of pregnancy 6.2 (5.7 to 6.6)* 4.1 (3.6 to 4.7)* 9.1 (8.1 to 10.1)*

Preterm delivery −0.2 (−0.4 to 0.0)* −1.2 (−1.5 to −1.0)* 1.3 (1.0 to 1.7)*

Low birth weight 0.2 (−0.1 to 0.5) −0.3 (−0.4 to −0.1)* 0.9 (0.2 to 1.6)*

APO indicates adverse pregnancy outcome.
*Indicates that the average annual percent change is significantly different from 0 at the α=0.05 level.
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births complicated by each APO was greatest in this age 
range in 2019. Secular changes in risk factor burden 
among individuals of reproductive age with earlier age of 
onset of obesity as well as higher levels of systolic blood 
pressure and fasting glucose may all be contributing to 
these unfavorable trends.29

Given the known higher rates of short-  and long- term 
CVD following APOs, the American College of Obstetrics 
and Gynecology and the American Heart Association 
now recommend that APOs should be taken into ac-
count when determining need for implementation and 
intensification of CVD preventive efforts in the postpar-
tum period. The 2019 American College of Cardiology/
American Heart Association Scientific Statement on the 
Primary Prevention of Cardiovascular Diseases30 likewise 
identifies APOs as a risk- enhancing factor in the algo-
rithm for prescribing lipid- lowering therapy. This is par-
ticularly important for those individuals who experienced 
HDP, given the robust data linking gestational hyperten-
sion and preeclampsia, postpartum hypertension, and 

future risk of CVD. Ideally, individuals with HDP would be 
seen in close follow- up postpartum for surveillance and 
monitoring of blood pressure. However, use of primary 
care remains low, even among individuals with medically 
complicated pregnancies.31 Furthermore, awareness of 
the association between APOs and future maternal CVD 
varies by specialty,32 and dedicated physician and pa-
tient education is crucial.

Strengths of this study include the use of the National 
Center for Health Statistics Natality Files, which include 
all live births in the United States, and is the largest 
and most complete data set available to study rates 
of APOs. Furthermore, this data set is composed of 
high- quality and reliable data because the forms are 
completed by the health care professional present at 
the time of delivery using standardized protocols, as 
compared with many other data sets that capture APO 
rates based on self- report alone.

Limitations associated with the use of the National 
Center for Health Statistics Natality Files include the 

Figure 3. Trends in age- standardized rates of adverse pregnancy outcome subtypes per 1000 live births in women aged 15 
to 44 years in the United States, 2007 to 2019, stratified by race and ethnicity, for hypertensive disorders of pregnancy (A), 
low birth weight (B), and preterm delivery (C).
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Figure 4. Trends in rates of adverse pregnancy outcome subtypes per 1000 live births in women aged 15 to 44 years in the 
United States, 2007 to 2019, stratified by 5- year age intervals, for hypertensive disorders of pregnancy (A), low birth weight 
(B), and preterm delivery (C).
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potential for miscoding based on birth registration, as 
well as the potential for over-  or underestimation of rates. 
HDP, in particular, may be underestimated, given that the 
data capture ends at the time of delivery, whereas HDP 
can occur up to 12 weeks postpartum. Although the 
change in the definition of mild and severe preeclamp-
sia made by the American College of Obstetrics and 
Gynecology Task Force on Hypertension in Pregnancy 
in 2013 shifted classification of some women from 
gestational hypertension to preeclampsia, this change 
should not have impacted trends in HDP in our study, 
because our HDP definition included both gestational 
hypertension and preeclampsia. Second, our trends 
reflecting changes in rates of new- onset HDP in aggre-
gate are not able to differentiate between gestational 
hypertension and preeclampsia rates. Third, the defini-
tion of HDP did not include eclampsia or hemolysis, ele-
vated liver enzymes, and low platelets syndrome in this 
data set, leading to possible underestimation. However, 
given that these conditions make up a minority of HDP 
cases, this likely did not significantly affect the trends 
observed. Fourth, given the deidentified nature of this 
publicly available data set, repeat pregnancies resulting 
in live births were included in the estimation of rates. 
However, fertility rates and prevalence of multiple births 
declined during the study period.15 Furthermore, results 
were similar in our sensitivity analysis of nulliparous 
individuals with singleton births only, so these factors 
are unlikely to account for all of the observed trends. 
Fifth, HDP is a major contributor to neonatal morbid-
ity and mortality, but pregnancies that resulted in fetal 
death were excluded from this analysis. However, these 
represent <0.6% of all births so were unlikely to affect 
trends in APOs. Sixth, although patterns in delivery, in-
cluding induction of labor at 39 weeks gestational age, 
may have changed during the study period, this was 
unlikely to affect trends in PTD defined as <37 weeks 
gestation. Lastly, our results are ecological in nature 
and therefore cannot identify causes for these trends. 
Despite these limitations, these data reflect the most 
comprehensive assessment of cause- specific preg-
nancy complications at a national level.

In summary, rates of each APO subtype have in-
creased significantly in the United States since 2014, 
and substantial Black– White disparities persist. 
Increased rates of HDP may underpin the observed 
increases in PTD and LBW and require urgent studies 
to examine causal links and evaluate the best targeted 
interventions. Our findings highlight the importance of 
clinical and public health efforts focusing on the equi-
table prevention of APOs and cardiovascular sequelae 
in birthing individuals and their offspring.
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Table S1. Trends in age-standardized rates of adverse pregnancy outcomes per 1,000 live births 

in women aged 15-44 years in the US, 2007-2019 

 Age-standardized rates (95% CI) 
Year HDP rate LBW rate PTD rate 
2007 38.4 (38.2, 38.6) 81.3 (81.0, 81.5) 103.6 (103.3, 103.9) 
2008 38.9 (38.8, 39.1) 80.9 (80.7, 81.2) 103.0 (102.7, 103.3) 
2009 40.9 (40.7, 41.0) 80.8 (80.5, 81.1) 100.2 (99.9, 100.6) 
2010 43.4 (43.2, 43.6) 80.8 (80.5, 81.1) 99.3 (99.0, 99.6) 
2011 43.8 (43.6, 44.0) 80.5 (80.2, 80.7) 97.5 (97.2, 97.8) 
2012 45.9 (45.6, 46.1) 79.6 (79.3, 79.9) 97.1 (96.8, 97.4) 
2013 48.1 (47.9, 48.3) 80.0 (79.7, 80.3) 95.7 (95.4, 96.0) 
2014 50.6 (50.3, 50.8) 79.9 (79.7, 80.2) 95.2 (94.9, 95.5) 
2015 55.9 (55.7, 56.1) 80.7 (80.5, 81.0) 95.8 (95.4, 96.1) 
2016 59.6 (59.4, 59.9) 81.9 (81.6, 82.2) 97.9 (97.6, 98.2) 
2017 64.4 (64.1, 64.6) 83.0 (82.7, 83.3) 98.6 (98.3, 99.0) 
2018 71.6 (71.4, 71.9) 83.1 (82.8, 83.4) 99.4 (99.1, 99.7) 
2019 77.8 (77.5, 78.1) 83.4 (83.1, 83.7) 101.3 (101.0, 101.7) 

APO = adverse pregnancy outcome; HDP = hypertensive disorder of pregnancy; LBW = low 
birth weight; PTD = preterm delivery 
  



Table S2. Average annual percent change in rates of age-standardized rates of adverse 

pregnancy outcome subtypes per 1,000 live births, by race/ethnicity groups, in women aged 15-

44 years in the United States, 2007-2019 

 Average Annual Percent Change (95% CI) 
 2007-2019 2007-2014 2014-2019 
HDP, by race/ethnicity    
Non-Hispanic White 5.8 (5.3, 6.2)* 3.3 (2.8, 3.9)* 9.2 (8.3, 10.2)* 
Non-Hispanic Black 6.0 (5.4, 6.5)* 4.5 (3.8, 5.1)* 8.0 *6.9, 9.2)* 
Hispanic 7.5 (6.8, 8.2)* 6.2 (5.4, 7.1)* 9.3 (8.1, 10.5)* 
Asian 6.9 (5.0, 7.9)* 4.7 (3.5, 6.0)* 10.1 (7.9, 12.3)* 
LBW, by race/ethnicity    
Non-Hispanic White -0.2 (-0.4, 0.0)* -0.5 (-0.7, -0.2)* 0.2 (-0.1, 0.5) 
Non-Hispanic Black 0.0 (0.0, 0.1) -0.8 (-0.8, -0.7)* 1.2 (1.0, 1.3)* 
Hispanic 0.7 (0.5, 0.9)* 0.4 (0.1, 0.6)* 1.1 (0.9, 1.4)* 
Asian 0.3 (0.0, 0.6)* 0.3 (0.0, 0.6)* 0.3 (0.0, 0.6)* 
PTD, by race/ethnicity    
Non-Hispanic White -0.5 (-0.7, -0.3)* -1.5 (-1.7, -1.3)* 1.0 (0.6, 1.4)* 
Non-Hispanic Black -0.5 (-0.6, -0.3)* -1.6 (-1.9, -11.7)* 1.2 (1.0, 1.4)* 
Hispanic 0.4 (0.2, 0.7)* -0.6 (-0.9, -0.2)* 1.9 (1.3, 2.5)* 
Asian -0.3 (-0.6, 0.0) -1.2 (-1.6, -0.8)* 0.9 (0.2, 1.6)* 

*Indicates that the average annual percent change is significantly different from zero at the alpha 
= 0.05 level. 
APO reflects adverse pregnancy outcome; CI confidence interval 
 

 

 

 

 

  



Table S3. Average annual percent change (95% confidence interval) in the age-specific rates of 

adverse pregnancy outcomes per 1,000 live births in women aged 15-44 years in the United 

States, 2007-2019 

 Average Annual Percent Change (95% CI) 
 2007-2019 2007-2014 2014-2019 
HDP, by age intervals    
15-19 6.1 (5.6, 6.7)* 4.4 (3.7, 5.1)* 8.7 (7.7, 9.6)* 
20-24 6.4 (5.9, 6.8)* 3.7 (3.1, 4.2)* 10.2 (9.2, 11.3)* 
25-29 6.0 (5.5, 6.5)* 3.8 (3.2, 4.4)* 9.1 (8.0 10.2)* 
30-34 6.2 (5.7, 6.7)* 4.4 (3.7, 5.0)* 8.9 (7.7, 10.0)* 
35-39 6.1 (5.7, 6.5)* 4.8 (4.4, 5.3)* 7.9 (7.3, 8.6)* 
40-44 6.1 (5.6, 6.5)* 6.1 (5.6, 6.5)* 6.1 (5.6, 6.5)* 
LBW, by age intervals    
15-19 0.2 (-0.2, 0.7) -0.6 (-1.1, -0.1)* 1.5 (0.8, 2.1)* 
20-24 0.3 (-0.1, 0.8) 0.0 (-0.3, 0.3) 0.8 (-0.3, 2.0) 
25-29 0.4 (0.2, 0.6)* -0.1 (-0.3, 0.2) 1.1 (0.8, 1.3)* 
30-34 0.1 (0.0, 0.2) -0.3 (-0.5, -0.2)* 0.7 (0.4, 1.0)* 
35-39 0.0 (-0.3, 0.2) -0.3 (-0.6, 0.0)* 0.4 (0.0, 0.8) 
40-44 -0.1 (-0.3, 0.0) -0.1 (-0.3, 0.0) -0.1 (-0.3, 0.0) 
PTD, by age intervals    
15-19 -0.3 (-0.7, 0.2) -1.2 (-1.8, -0.7)* 1.1 (0.4, 1.8)* 
20-24 -0.1 (-0.3, 0.0) -1.2 (-1.4, -1.0)* 1.5 (1.2, 1.8)* 
25-29 -0.1 (-0.3, 0.1) -1.3 (-1.6, -1.1)* 1.6 (1.1, 2.2)* 
30-34 -0.3 (-0.6, -0.1)* -1.3 (-1.6, -1.0)* 1.1 (0.6, 1.6)* 
35-39 -0.3 (-0.5, 0.0)* -1.1 (-1.4, 0.8)* 0.8 (0.4, 1.2)* 
40-44 0.0 (-0.4, 0.4) -0.3 (-0.9, 0.3) 0.4 (0.0, 0.9)* 

*Indicates that the average annual percent change is significantly different from zero at the alpha 
= 0.05 level. 
CI = confidence interval 
 

 

 

 

 

 

 



Figure S1. Trends in age-standardized rates of low birthweight, without (Panel A) and with 

(Panel B) the presence of hypertensive disorders of pregnancy, and preterm delivery, without 

(Panel C) and with (Panel D) the presence of hypertensive disorders of pregnancy, stratified by 

race/ethnicity groups, in all live births in women aged 15-44 years in the US, 2007-2019. 
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Figure S2. Trends in age-standardized rates of adverse pregnancy outcomes per 1,000 live births 

in nulliparous mothers with singleton births compared to all live births in women aged 15-44 

years in the US, 2007-2019, for hypertensive disorders of pregnancy (Panel A), low birthweight 

(Panel B), and preterm delivery (Panel C) 
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