Kaiser Permanente Research Brief

Maternal and child health

This brief summarizes the contributions of Kaiser Permanente Research since
2007 on the topic of maternal and child health, including prepregnancy

risk factors and a variety of risks and outcomes occurring both during and
following childbirth.

According to the Centers for Disease

Control and Prevention, approximately  Kaiser Permanente publications

4 million babies are born in the United  related to maternal and child health
States each year." Although most since 2007

babies are healthy and born without
complications, pregnancy carries risks
for both mothers and infants, and
high-quality care during the prenatal
period is essential for ensuring
positive perinatal and postnatal
health outcomes. Many women have
underlying health problems that may
present challenges during pregnancy.
Approximately half of women who
become pregnant are overweight

or obese,? and conditions such as
diabetes and chronic hypertension
are presentin 1% to 2% of women at
the time of COtﬁceptiOI’].3 Moreover, Source: Kaiser Permanente Publications Library
recent data suggest that approximately and Scite metrics, as of November 17, 2021.
7% of pregnant women smoke," and
more than 10% consume alcohol.*
In addition, 8.5% of pregnant women report recent use of illicit drugs, with
use of marijuana and opioids increasingly common.®> During pregnancy,
approximately 2% to 10% of pregnant women experience gestational
diabetes,®” and rates of both postpartum hemorrhage and hypertension have
increased dramatically in recent years.® Finally, about 10% of births in the U.S.
are preterm, and over 8% are low-birthweight babies. Preterm and low-weight
births are each associated with serious long-term health consequences,
including developmental delay, breathing problems, and infant mortality.

1,683

Journal articles

Citations in PubMed
Guidelines

Citations

This brief summarizes a selection of the publications contained within the Kaiser Permanente
Publications Library, which indexes journal articles and other publications authored by individuals
affiliated with Kaiser Permanente. The work described in this brief originated from across Kaiser
Permanente’s 8 regions and was supported by a wide range of funding sources including internal
research support as well as both governmental and nongovernmental extramural funding.
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Maternal and child health is an active area of
study for Kaiser Permanente Research. Scientists
across the organization have used our rich,
comprehensive, longitudinal data to advance
knowledge in the areas of understanding risk,
improving patient outcomes, and translating
research findings into policy and practice. We
have published nearly 1,700 articles related

to maternal and child health since 2007;°
together, these articles have been cited

almost 65,000 times. These articles are the
product of observational studies, randomized
controlled trials, meta-analyses, and other
studies led by Kaiser Permanente scientists.
Our unique environment — a fully integrated
care and coverage model in which our research
scientists, clinicians, medical groups, and health
plan leaders collaborate — lets us contribute
generalizable knowledge on maternal and child
health, and many other research topics.

Understanding Risk

For which health problems are mothers
and newborn children at increased risk?

Mothers and newborns may experience a variety
of unique health issues, and Kaiser Permanente
researchers have studied potential risk factors
associated with these conditions. Research
conducted at Kaiser Permanente has linked
prepregnancy obesity,'%'? hypertension,'
prediabetes,’ and nonalcoholic fatty liver
disease'’ with the risk of gestational diabetes
mellitus (GDM), which is, in turn, associated
with risks to the child,'"” including high birth
weight,'® insulin resistance,?%?' neonatal
hypoglycemia, and elevated bilirubin.’:"?

The cardiovascular health of mothers during
pregnancy may influence the long-term
cardiovascular health of their children.??
Maternal hypertension may increase the risk of
congenital defects,?® and women with higher
prepregnancy cardiovascular risks?42> and
asthma?¢ are more likely to be diagnosed with
preeclampsia. Pregnant women hospitalized
for COVID-19 in 2020 had higher rates of
prepregnancy obesity and GDM than pregnant
women hospitalized for obstetric reasons,?’
and asthma and respiratory infections during
pregnancy may be linked to risks of adverse
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Kaiser Permanente research is helping to
address the lack of research on the safety
of common medications in pregnancy

In over 375,000
pregnancies, maternal

use of the beta-blockers 1T
metoprolol and

propranolol was not et
associated with higher —
risks of infants being born

small for gestational age.*’

9

A study of angiotensin-
converting enzyme
inhibitor (ACEI) safety in
over 460,000 pregnancies
found that the risk of
congenital malformations
arises from underlying
hypertension rather than
the use of ACEls.?

In an analysis involving 1.2
million pregnancies, the use
of sulfonamide antibiotics was
not associated with the risk of
congenital malformations.®°

birth outcomes.?$%’ Prepregnancy obesity may
be linked to infants being born large for their
gestational age.® Kaiser Permanente research
has linked maternal vitamin D insufficiency with
risks for child asthma.3' Our scientists have
found that a variety of pregnancy complications,
including preterm delivery and macrosomia, are
associated with gestational weight gain that is
greater than recommended.?23¢

Kaiser Permanente scientists have explored the
role of behavioral health conditions on pregnancy
outcomes. Women who develop symptoms of
depression early in their pregnancies may have
poorer diets®” and may gain more weight,3®

and the risk of preterm delivery is significantly
higher in women with depression.?? Although
recent data suggest that prenatal use of alcohol
and tobacco products is decreasing,*’ addictive
substances are associated with significant risks.*’
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Preterm delivery and low birth weight have also
been linked to use of benzodiazepines during
pregnancy,* and alcohol use during pregnancy
has been associated with the risk of miscarriage.*®
Although the risks associated with cannabis use
during pregnancy are unclear, pregnant women
appear to be increasing their use of cannabis.**4

Scientists at Kaiser Permanente have also
studied the risks associated with induced or
cesarean deliveries. Use of cesarean delivery has
increased over time,*” and these procedures are
not without postpartum risks for the mother.*®
Studies conducted by our scientists have also
found that infants born via cesarean took longer
to regain their birth weight during the first
month of life.*? Of particular concern is evidence
that the decision to use cesarean delivery is
sometimes driven by nonmedical factors rather
than medical necessity.>° Elective induction of
labor may be associated with lower odds of
cesarean delivery,® although its safety remains
to be clearly established.>*

What issues arise with respect to the
safety of routine care for pregnant
women?

As an integrated organization Kaiser
Permanente actively works to ensure that
routine medical care is maintained throughout
a woman's pregnancy. While many elements

of routine care can be maintained safely
during pregnancy, basic data regarding the
safety of medications during pregnancy are
often lacking.>*%¢ Our scientists have been
involved in research examining the safety of
medications in wide use among pregnant
women, such as antidepressants,® nonsteroidal
anti-inflammatory drugs,®® beta blockers,>
ACE inhibitors,?? sulfonamide antibiotics,*® and
biologic medications.®"¢? Kaiser Permanente
has also been involved in numerous studies

of the prevalence of medication use during
pregnancy. Two of these studies showed rapid
increases in the use of atypical antipsychotics
and antiepileptic drugs among pregnant women
in recent years, despite limited information on
the safety of these medications.®*¢* Studies
such as this can lead to future research with the
potential to improve the safety of medications
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prescribed during pregnancy. Researchers at
Kaiser Permanente have also studied the safety
of vaccines in pregnant women.®>¢? A series of
studies conducted through the Vaccine Safety
Datalink project found no increased risk of
adverse birth outcomes in women receiving
immunizations for flu,’%7® tetanus-diphtheria-
pertussis (Tdap),”*7¢ pertussis alone,”” hepatitis
B,’® or human papillomavirus (HPV).77:80

Are there subgroups of mothers and/or
newborn children who are at particularly
high risk for these health problems?

Our scientists have studied subpopulations of
mothers and newborns for whom health risks
are heightened. Women with ongoing comorbid
conditions may experience adverse outcomes

if these conditions are not managed effectively
during pregnancy.t’ Complications such as
gestational diabetes mellitus or preeclampsia
that occur during one pregnancy are likely to
recur in future pregnancies,®8 and weight

gain between pregnancies may increase the
risk of GDM?8 and preeclampsia®® in the latter
pregnancy. Our research has also found that a
stillbirth may increase the risks of future adverse
outcomes, including infant mortality.%

Racial, ethnic, socioeconomic, and social
factors®” are also associated with increased risk
for health problems during and after pregnancy.
Our scientists have identified elevated risks of
gestational diabetes in Asian American®° and
Black®”?T women, and infertility,”? diabetes,?® and
higher-weight infants?*%> have been found to be
more common in Black women. Our research
has also confirmed that poor nutrition during
pregnancy — common among people of lower
socioeconomic status — is associated with poor
birth outcomes”®” and ongoing health problems
including insulin resistance” and weight gain.”
Exposure to poor air quality has been linked

to increased risks of preterm and low birth
weight births, with Black mothers at particularly
high risk.’ Finally, a study conducted among
Kaiser Permanente members found that higher
psychosocial stress was associated with greater
gestational weight gain,'®" and women with
greater levels of conflict with their partners may
be at greater risk of postpartum depression.%?
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What are the health consequences of
the risks that mothers and newborn
children face?

Kaiser Permanente scientists have studied a
variety of factors associated with significant
health risks during pregnancy. Health conditions
that mothers experience during pregnancy may
also increase their risks for longer-term chronic
diseases, including obesity, % diabetes,'%¢1%?
hypertension,'%''3 cardiovascular disease,’™
nonalcoholic liver disease,'™ chronic kidney
disease,'" and even ophthalmic disorders.”’

In particular, health issues requiring treatment
and monitoring, such as depression, gestational
diabetes, or hypertension, may go untreated

if the mother’s primary care physician is not
involved in her postdelivery care,"®"? or if

she is not referred for needed mental health
services.'?'22 One recent study found that
self-harming behaviors may be a significant
contributor to maternal mortality.'?®

Maternal diabetes has been linked to neonatal
deaths,'?* and children born to mothers with
prepregnancy obesity, greater gestational
weight gain, hyperglycemia, or GDM may

also experience longer-term health problems
including obesity'¢2>37 and asthma.3®
Additional long-term risks to newborns that
may arise from conditions in pregnancy
include metabolicillnesses, %" childhood
asthma, %143 autism, 414 attention deficit
hyperactivity disorders,':1%® developmental
delay,' cerebral palsy, and other congenital
defects."”'>" Our scientists have studied a
variety of factors associated with greater risk
of autism,™* including toxic exposures, %2153
inflammatory conditions,’™*">” maternal fever's8
or infection,%1¢0 gestational weight gain,'*
gestational diabetes,'®" and preterm birth.’¢? Use
of opioids during pregnancy has been shown
to increase the risk of neurodevelopmental
problems, including autism spectrum disorder
and developmental delay,'® and fetal alcohol
syndrome’®* and autism spectrum disorder'®
are among the risks of drinking alcohol while
pregnant. Preterm delivery,'' maternal fever,'®
and prepregnancy obesity'* have also been
found by Kaiser Permanente research to be
linked to the risk of developmental delay. One

study of preterm and very low birth weight
infants found that they often experience
significantly reduced quality of life in young
adulthood,™? and preterm birth is also
associated with increased social isolation and
financial stress on the child’s family.™’

Improving Patient Outcomes

What prevention or early intervention
strategies can mitigate the health
risks faced by mothers and newborn
children?

Prevention and other early intervention
strategies are critical components of Kaiser
Permanente’s work to improve pregnancy
outcomes. Engaging women in birth
planning'®®1¢? and early prenatal care'”'7? have
been shown to contribute to superior outcomes.
Other programs evaluated in Kaiser Permanente
encourage natural vaginal delivery as a way of
preventing unnecessary cesarean births,'73174

as natural delivery is associated with fewer risks
and shorter recovery times.*”'7> Our research
has consistently suggested that breastfeeding
may reduce the risk of childhood obesity'?%176-17¢
and other unfavorable outcomes,® and we have
evaluated a variety of programs for encouraging
breastfeeding among new mothers.8":182

Screening programs are an integral piece of our
organization’s approach to preventive health,
and our researchers have studied efforts to
screen pregnant women for peripartum and
postpartum depression, 88 preeclampsia, '8¢’
and gestational diabetes.”®%° Our scientists
have conducted comparisons of the 1-step
GDM screening protocol recommended by

the International Association of Diabetes and
Pregnancy Study Groups versus standard

2-step screening, and have found that 1-step
screening does not lead to improved maternal
or neonatal outcomes.'73 Our scientists have
also studied postpartum screening efforts

to identify diabetes following pregnancies
affected by GDM."?#1% Other strategies

that contribute to improved outcomes for
mothers and babies include management of
weight'?¢2°T and nutrition?4?7202203 and provision
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Kaiser Permanente has studied the
effectiveness of early intervention efforts
to improve pregnancy outcomes

% Birth planning'¢®'¢?
Early prenatal care’®”72

Weight management'?7¢-2%

Nutrition?6:97:202;203

Specialized care for
high-risk pregnancies'8>204205

Postpartum depression
prevention?'*

Screening for:

md £ & (x -9 &o

[ ) Preeclampsia186;187
¢ Gestational diabetes'881%0
® Postpartum depression'318

of specialized care and outreach for high-risk
pregnancies.'®:204205 |n addition, our scientists
have studied screening and brief intervention
efforts for alcohol use during pregnancy,?%-21° as
well as counseling and other programs aimed at
promoting cessation of tobacco?'" and alcohol?'2
use in pregnant women.

Strategies to prevent and mitigate postpartum
risks are also a focus of Kaiser Permanente’s
research. In light of evidence that care for
postpartum depression has not improved
despite provisions of the Affordable Care Act,?'®
we have studied various prevention strategies,

_5-—

including mindfulness-based cognitive
behavioral therapy,?' as well as behavioral
activation?'® and collaborative care?'¢ for
depression during pregnancy. In a randomized
trial comparing various programs for postpartum
weight control, a lifestyle intervention based

on the Diabetes Prevention Program improved
physical activity and weight maintenance.'?8:217
Finally, our scientists have studied a variety of
interventions to address new parents’ hesitancy
regarding vaccinations for newborns.2'8-223

What are the key components of
approaches to reduce disparities in care
and outcomes experienced by mothers
and newborn children?

As part of Kaiser Permanente’s commitment to
reducing disparities in access to care and clinical
outcomes, we have studied the experiences of
women and newborn children at increased risk
of poor outcomes. Our research has found that
cesarean deliveries are more common in Black
women,* and access to recommended care
for postpartum depression among Medicaid
enrollees in New Jersey was lower for Black
women and Latinas than for white women.??*
Moreover, infants with similar respiratory
symptoms may receive different treatments
depending on their race or ethnicity.??> As

part of a strategy to address these and other
disparities, researchers at Kaiser Permanente
have studied interventions to increase the
cultural competence of care provided during
and after pregnancy.?

Translating Research Findings
Into Policy and Practice

Kaiser Permanente is a learning health care
organization that works to systematically use
research to inform and improve practice.
Research, clinical, and operational partners
within Kaiser Permanente have tested a range
of interventions to reduce the risk of poor
maternal and child outcomes, both during
and following pregnancy. Our scientists are
involved in a perinatal care center managed
by nurse-midwives in which cesarean section
is used in just 10% of deliveries, and nearly all
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mothers are engaged in breastfeeding.??’” Kaiser Permanente clinicians returned to a 2-step strategy
for GDM screening after experimenting with a 1-step strategy, after 2 studies conducted by our
researchers found that 1-step screening was associated with increased rates of GDM diagnoses
without improved outcomes.'"'%? Based on research demonstrating that the 1979 National
Diabetes Data Group glucose threshold for diagnosing GDM was associated with greater newborn
health risks than the lower American Diabetes Association (ADA) threshold published in 2000, the
ADA threshold was implemented throughout Kaiser Permanente.!” Finally, based on randomized
trials conducted by our scientists, we have successfully translated interventions into practice for
preventing postpartum depression,?' improving gestational weight gain,?°'22822% and increasing
vaccine uptake.?18:220:230

Kaiser Permanente research contributes not only to policy and practice change within our own care
delivery organization, but has also advanced national understanding of maternal and child health.
To date, Kaiser Permanente’s research on maternal and child health since 2007 has been cited more
than 500 times within recent consensus statements and clinical practice guidelines published by a
wide range of entities, including the CDC’s Advisory Committee on Immunization Practices,?"?3? the
American Academy of Pediatrics,?®® and the American College of Obstetrics and Gynecology.?** In
addition, Kaiser Permanente researchers and clinician-scientists have directly contributed as authors
of guidelines and policy statements for the Society for Obstetric Anesthesia and Perinatology,?* the
American Heart Association,?*® and the U.S. Preventive Services Task Force.182186:187:189:211,237-242 Q¢
scientists have also contributed to a consensus bundle developed for the National Partnership for
Maternal Safety, which addresses recommended clinical practices for recognizing and responding
to venous thromboembolisms in obstetric patients.?*® Finally, Kaiser Permanente researchers
participated in a workshop regarding research gaps in gestational diabetes, sponsored by the
National Institute of Diabetes and Digestive and Kidney Diseases.?**

Two studies conducted in Kaiser Permanente members found that 1-step screening
for gestational diabetes was associated with more GDM diagnoses, but not better
outcomes’'?":192

Southern California Washington State

1-Step 2-Step 1-Step 2-Step

Pregnancies

3,094 2,972 6,337 4,977
2011-2013 2010-2011 2012-2014 2009-2011

GDM diagnoses

27% 17% 11% 7%

Large for gestational age births

9% 10% 10% 10%

Neonatal macrosomia

7% 8% 2% 3%

...
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Kaiser Permanente has shown leadership in the broader field of maternal and child health research.
Our scientists are leaders in a number of prominent studies in this field, including the Medication
Exposure in Pregnancy Risk Evaluation Program (MEPREP) study, an effort to explore the in utero
safety of medications delivered to pregnant women.>*24> We are also involved in ongoing efforts

to study the effectiveness and safety of vaccines delivered to mothers and infants as part of our
involvement in the Vaccine Safety Datalink, a nationwide project sponsored by the CDC.24247 Kaiser
Permanente is conducting long-term research on 2 groups of women and children as part of the
Environmental influences on Child Health Outcomes program.?#®

Kaiser Permanente’s 185 research scientists and 1,530 support staff are based at 9 research centers. There are
currently 2,355 studies underway, including clinical trials. Since 2007 our research scientists have published
more than 19,000 articles in peer-reviewed journals. Kaiser Permanente currently serves approximately 12.5
million members in 8 states and the District of Columbia.

This brief was written by Nicholas P. Emptage, Anna C. Davis, and Elizabeth A. McGlynn. It is available online
from about.kaiserpermanente.org/our-story/health-research/research-briefs. The authors wish to thank

the following researchers for their contributions to the development of this brief: Sascha Dublin, Assiamira
Ferrara, and Darios T. Getahun.
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