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Key findings
Babies born more than 3 weeks early (preterm) are more likely to need to go to the intensive
care unit and stay in the hospital for more than 5 days. 

Mothers who had diabetes or high blood pressure before getting pregnant and infants with a
birth defect are at the highest risk of delivering too early.

The following may lower the risk of preterm birth: 

Making sure pregnant mothers have what they need to get to all health care
appointments (offering transportation or telehealth options as needed)

Educating mothers about the importance of gaining enough weight while they are
pregnant

Educating women about spacing pregnancies more than 1 year apart

Taking care of chronic health problems like diabetes or high blood pressure, as well as
mental health conditions 

Testing for and treating infections before and during pregnancy

Connecting mothers to resources if they use substances, or have other known risk
factors for preterm birth.

Definitions
A pregnancy is “term” when the baby is born at 37 weeks or later. If a baby is born before 37
weeks, it is called a preterm birth. These babies are born too early and may have more
developmental and health problems. 

Babies born before 32 weeks are called very preterm, which has additional risks. Very preterm
births are a subset of preterm births. 

A birth defect is a health problem that the baby is born with. It can affect how a part of the body
is made or how it works. These problems can happen because of genes or something that
happened before the baby was born.

Gaining enough weight during pregnancy depends on a mother’s body mass index (BMI) before
she is pregnant. It also depends on how long she is pregnant (gestational age at birth). The
Institutes of Medicine recommends a certain amount of weight gain per week for different BMIs
(1).

Pregnancy care is when a woman gets regular checkups and tests while she is pregnant to make
sure she and her baby are healthy. Having enough pregnancy care is based on when a mother
starts seeing a doctor, how many times she goes, and if she has the recommended number of
visits for how long she is pregnant.

Infections in this study include chlamydia, cytomegalovirus, gonorrhea, hepatitis A, hepatitis B,
hepatitis C, herpes, HIV/AIDS, and syphilis. 
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Recommendations
We can try to lower the number of preterm births in Utah by taking the following steps, 
which are based on the findings of this study.

Support women in getting health insurance

Not getting enough medical care during pregnancy is a leading risk
factor for preterm birth. Women who have insurance are more likely
to get the care they need (2). We can help women get and keep their
insurance by doing outreach and media campaigns, especially for
Medicaid and the Health Insurance Marketplace. The Baby Your Baby
program can cover costs for women who are pregnant while they
wait for their Medicaid application to be approved. 

Offer telehealth for pregnancy care

Women may not get enough pregnancy care because of
transportation issues, not having enough providers or clinics
nearby, or difficulty scheduling around childcare and other
demands. Telehealth lets a doctor oversee care remotely while a
nurse helps in person. This is especially helpful in rural areas, like
San Juan and Tricounty local health districts, where women are less
likely to get enough care (3).

Help pregnant women access healthy, affordable food 

Women who experience food insecurity are more likely to have a
chronic health problem like diabetes or high blood pressure (4-6).
Utah’s Special Supplemental Nutrition Program for Women, Infants,
and Children (WIC) helps eligible women get healthy food and learn
about nutrition. Utah has lower WIC participation (37%) compared to
the rest of the country (51%) (7). Nationally, women are more likely to
enroll after giving birth (69%) than during pregnancy (46%) (8).
Maternal providers should ask all pregnant patients about their food
needs and refer to WIC as needed. 
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Help providers care for patients with chronic conditions

From 2017 to 2019, the Utah Department of Health and Human Services
(DHHS) Office of Maternal and Child Health worked with hospitals to
improve care for pregnant women who have high blood pressure. This
helped reduce severe pregnancy problems. 

We can improve preterm birth rates and other poor birth outcomes if we continue this work,
expand it to other settings, and focus on other health issues like diabetes and obesity. 

Reduce the risk of birth defects

Birth defects are not always preventable. However, doing the following
before getting pregnant can reduce a woman’s risk of having a baby with a
birth defect:

Taking 400 micrograms of folic acid daily
Avoiding alcohol, tobacco, and harmful drugs
Staying up-to-date on vaccinations and practicing safe sex to prevent infections
Talking with a doctor about any known risks

There are resources to help women who use substances and want to quit. These include free
tobacco cessation programs through Medicaid, Utah Tobacco Quit Line resources for women
who are not covered by Medicaid, and National Cancer Institute resources specifically to help
pregnant women quit smoking. 

Some birth defects need treatment right after birth, and some can be tested for during
pregnancy. Doctors recommend these tests for women who are 35 years or older, have had a
previous pregnancy affected by a birth defect, have certain chronic conditions like diabetes,
or use certain medications (9).  

Provide reproductive health care and education

Making sure people have access to family planning information and
resources can help with several factors that can increase the risk of
preterm birth, such as teenage pregnancy, unplanned pregnancy, short
periods of time between pregnancies, and sexually transmitted
infections. 

 The Power Your LIfe program offers education to help women plan for pregnancy, avoid unplanned
pregnancy, and minimize risks of unplanned pregnancies. They promote information about birth
spacing, preventing, testing for, and treating infections, and other reproductive health behaviors. 
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https://mihp.utah.gov/implement-aim-safety-bundles
https://medicaid.utah.gov/tobacco-cessation-program/
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https://quitnow.net/utah?qnclient=Utah
https://quitnow.net/utah?qnclient=Utah
https://smokefree.gov/quit-smoking/quitting-while-pregnant
https://smokefree.gov/quit-smoking/quitting-while-pregnant
https://mihp.utah.gov/power-your-life/power-your-life-ready-for-a-pregnancy


Increase access to mental health services

Depression, anxiety, and stress are associated with higher risk of a
preterm birth. The DHHS Office of Maternal and Child Health partners
with hospitals, clinics, and community organizations to make sure
mental health care is part of pregnancy care. Many areas in Utah do not
have mental health providers. Even when providers are available they
may not accept insurance or be trained to help pregnant and 

Utah’s Behavioral Health Assessment & Master Plan recommends growing and supporting a 
diverse mental health workforce throughout Utah. 

The Utah Maternal Mental Health Referral Network is a directory of professionals and support 
groups with training in mental health during and after pregnancy. Patients can search for 
providers in their area, or who offer telehealth appointments. 

Respectfully teach patients about risk factors 
Providers can help prevent preterm births by teaching patients

about factors that may increase or decrease their risk. It can be

hard for patients to talk about sensitive issues, like drug use or

relationship problems, with their providers. They might worry

about getting in trouble with the law or social services. Providers

can help create a safe environment by helping patients

understand why having certain kinds of health information helps

providers watch for and treat issues that could come up. 

It also helps them know what resources the patient may need but not be aware of. Providers should 
continually follow up with patients to make sure they access the resources shared.

Patients with known risk factors may need more checkups or to see a specialist who can manage 
high risk pregnancies. All patients should know the warning signs for when to get immediate 
medical help. 

Promote existing maternal resources

The Maternal Resource Guide has information about services that help with
transportation, childcare, mental health, substance use, domestic violence,
housing, and more.
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https://mihp.utah.gov/maternal-resource-guide-utah
https://www.cdc.gov/hearher/maternal-warning-signs/index.html
https://d36oiwf74r1rap.cloudfront.net/wp-content/uploads/2024/01/BehaviorHealthPlan-Jan2024-Final.pdf
https://maternalmentalhealth.dhhs.utah.gov/


Background on preterm birth
Preterm birth is the leading cause of death and disability in infants in the U.S. (10). The infant mortality 

rate for term births was 2.1 deaths for every 1,000 term births in the U.S. from 2020 to 2023. In 

contrast, 35 of every 1,000 preterm births, and 173 of every 1,000 very preterm births resulted in an 

infant death in the U.S. (11).

The infant mortality rate for term births was slightly lower in Utah than the national rate, at 1.8 deaths 

per 1,000 term births from 2020 to 2023. For preterm and very preterm births, however, Utah had a 

slightly higher mortality rate, at 36 per 1,000 preterm births, and 204 per 1,000 very preterm births

(Figure 1) (11).

Preterm birth is also costly. The U.S. spends $25 billion more per

year on preterm births than term births. This breaks down to

$64,815 more per preterm birth (<37 weeks), and $531,086 more

per very preterm birth (32 weeks) compared to term births

(Figure 2) (12).

Preterm birth is slightly less common in Utah than the U.S. From

2021 to 2024, the preterm birth rate was 9.5% in Utah and 10.4%

in the U.S. The Utah rate has increased slightly over the last

decade from 9.2% during the years 2013-2015. The rate reached a

high of 9.9% in 2021 for a total of 4,621 preterm births (13).

Figure 2. Excess cost of
preterm birth, U.S., 2016

$25B 
per year

$65K 
per birth

Source: Waitzman, Jalali, & Grosse (12)

What we studied and how
Our study looked at who in Utah is at a higher risk of having a preterm birth. We studied factors that

other research has shown can increase the risk of preterm birth. We also wanted to see if being born

preterm increases the baby’s chance of having to go to the intensive care unit or stay in the hospital

longer. 
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We used data from several different sources to get our answers. These include publicly available birth
certificate data from 2021 to 2024 from the DHHS Indicator-Based Information System for Public Health
website (3), raw birth certificate data files from 2021 to 2024 (14), responses to a survey called the
Pregnancy Risk Assessment Monitoring System (PRAMS) from 2020 to 2023 (15), and records in the Utah
Birth Defect Network (UBDN) from 2019 to 2022 (16). 

We did not include births of 
twins or triplets in this study 
because their risk of being 
born preterm is much higher 
(Figure 3). 

We also excluded records 
missing data for the length of 
pregnancy (gestational age), 
and age of the mother. 

Some babies are delivered early on purpose because it’s safer for the mother or the baby. This report
looks at all preterm deliveries, regardless of whether they were planned or not. We recognize that
sometimes an early delivery is the best option, but preventing the need for early delivery is still a goal. 

The factors we studied are shown in the tables on pages 20 to 23. The factors that had the strongest
connection to preterm birth are shown in figures throughout the report. 

We compared the risk* of preterm birth for pregnancies with and without certain characteristics. For
outcomes like neonatal intensive care unit (NICU) stays, we compared the risk for babies born preterm
and very preterm to babies born term. We adjusted for the mother’s age, meaning we made sure the
higher risks were not just because of how old the mother was.

Results from birth records
We used data from 178,153 single pregnancy babies (not twins or triplets) born to Utah residents with

the data we needed for this analysis (not missing mother’s age or length of pregnancy). Out of these,

7.8% were born preterm. This number is lower than the state rate because this study only looked at

single pregnancy births. Multiples (twin, triplets) are much more likely to be born preterm (Figure 3).

Only 1.0% of single births were very preterm, but these very preterm babies made up 13.0% of all

preterm births (14). 

*We used log-binomial regression to estimate risk ratios. Sensitivity analyses used Poisson regression and got
similar results (17). P-values for all tests were adjusted for multiple comparisons using the Benjamini-
Hochberg correction.
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Mothers who are 40 years or older are twice as likely to deliver early compared to mothers aged 20 to 34

years. Mothers younger than 20 years are 30% more likely to deliver early (Figure 4). 

Babies of fathers younger than 20 years are 40% more likely to be born preterm and 80% more 
likely to be born very preterm, regardless of the mother’s age (Figure 5). 

Data notes: Estimates for father’s age are adjusted for, or regardless of, the mother’s age. 
*Not statistically significant (p<=0.01) after applying the Benjamini-Hochberg adjustment for multiple
comparisons. All other estimates are significant.
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A baby’s risk of being born very preterm is nearly double when their mother is Black compared to babies 

whose mothers are other races. Babies born to mothers who are Hispanic, Native Hawaiian or other Pacific 

Islander, and American Indian or Alaska Native also have a higher risk of being born very preterm (Figure 6). 

We found a similar association between a baby’s risk of preterm birth and their father’s race.

9

Data notes: Relative risk estimates are adjusted for, or regardless of the mother’s age. Race and ethnicity
categories are not mutually exclusive, meaning that individuals can identify as more than one race or
ethnicity. We included open ended responses in race and ethnicity definitions (i.e., specified other race was
recategorized if it fit into a pre-existing category).
*Not statistically significant (p<=0.01) after applying the Benjamini-Hochberg adjustment for multiple
comparisons. All other estimates are significant.

First pregnancies are 70% more likely to be very preterm. Having a gap of less than 6 months between

pregnancies more than triples the risk of delivering very preterm. A gap of 6 to 11 months nearly

doubles the risk of delivering very preterm (Figure 7). 



Having 5 or more years between pregnancies is associated with a 3 times higher risk of delivering very

preterm, regardless of the mother’s age (Figure 7). While longer gaps between pregnancies could be

associated with other health conditions, such as infertility, that increase the risk of preterm birth, it

may be a risk factor on its own (18). 

Data notes: Relative risk estimates are adjusted for, or regardless of the mother’s age. Time between
pregnancies (between the most recent delivery and subsequent conception) includes still and live births.
*Not statistically significant (p<=0.01) after applying the Benjamini-Hochberg adjustment for multiple
comparisons. All other estimates are significant.

The risk of having a preterm birth is more than 3 times higher for mothers who have already had a

preterm birth. Mothers who have high blood pressure, diabetes, obesity, or 2 or more chronic health

problems have much higher risk of having a preterm and very preterm birth. The more severe a mother's

obesity, the higher their risk of having a preterm baby. Using infertility treatment and having an infection

are also risk factors for preterm birth (Figure 8). 
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Data notes: Relative risk estimates are adjusted for, or regardless of the mother’s age. 
1 Multiple chronic conditions include being classified as obese or underweight before pregnancy, having pre-
existing high blood pressure, diabetes, or thyroid disease.
2 High blood pressure and diabetes include only pre-existing, not pregnancy-related conditions.
3 Infections studied include chlamydia, cytomegalovirus, gonorrhea, hepatitis A, hepatitis B, hepatitis C,
herpes, HIV/AIDS, and syphilis. 
*Not statistically significant (p<=0.01) after applying the Benjamini-Hochberg adjustment for multiple
comparisons. All other estimates are significant.
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Mothers who do not gain enough weight during pregnancy are 50% more likely to deliver preterm, and 

twice as likely to deliver very preterm. The risk of very preterm birth associated with not gaining 

enough weight is highest for mothers who are classified as underweight before pregnancy. This risk 

decreases as pre-pregnancy BMI increases, and there is no significant risk of preterm birth for mothers 

classified as obese, though there is a 40% higher risk of very preterm birth for mothers classified as 

obese (Figure 9). 

The association between preterm birth is similar for women classified as overweight, normal weight, 

and underweight. Gaining too much weight in pregnancy is not significantly associated with higher risk 

of preterm birth for any BMI categories. 

Data notes: Relative risk estimates are adjusted for, or regardless of the mother’s age. We defined enough
pregnancy weight gain using recommendations from the Institutes of Medicine based on pre-pregnancy
body mass index, and mean weight gain per week to account for gestational age (1).
*Not statistically significant (p<=0.01) after applying the Benjamini-Hochberg adjustment for multiple
comparisons. All other estimates are significant.
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Results from UBDN data
We included 178,161 single births in our analysis of birth defects. Of these, 7.6% were born preterm. and 

1.0% were very preterm. 

Birth defects of all body systems we looked at are highly associated with preterm birth. Babies with a 

central nervous system defect are 5 times as likely to be born preterm. Babies with a gastrointestinal 

defect are more than 5 times as likely to born preterm and 7 times as likely to born very preterm (Figure 

10).

Data notes: Relative risk estimates are adjusted for, or regardless of the mother’s age. All estimates
displayed are statistically significant (p<=0.01) after applying the Benjamini-Hochberg adjustment for
multiple comparisons. 
** Suppressed because the observed number of events is very small and not appropriate for publication. 
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Results from PRAMS data
We used PRAMS data from 2020 to 2023 to look at other risk factors for preterm birth. These risk factors

either aren’t found on birth certificates or are more likely to be reported accurately in a survey than in

a medical form. Out of the 176,435 single births represented in the PRAMS data, 7.2% were preterm.

This is slightly lower than our birth certificate estimate of 7.6%. Like the birth certificate estimate, 1.0%

of PRAMS births were very preterm. This is 14% of preterm births (15). 

Not getting enough pregnancy care is the biggest risk factor we found in this data. Mothers who do not

get enough pregnancy care are more than twice as likely to deliver preterm, and 3 times as likely to

deliver very preterm (Figure 11). 

Mental and behavioral health factors are also associated with preterm birth. Smoking is known to

cause preterm birth, and is associated with nearly double the risk in this analysis. Mothers who have

anxiety, depression, partner-related stress, and traumatic stress are also more likely to have a

preterm birth, however we don’t know if these conditions directly cause preterm birth (Figure 11). 

Pregnancy ambivalence, defined as being unsure about becoming pregnant or wanting to wait longer, is also

associated with higher risk of preterm birth (Figure 11). We also found in this data that mothers who are

ambivalent are more likely to not get enough pregnancy care.

We also looked at the risk of preterm birth associated with polycystic ovarian syndrome (PCOS). PCOS is a

set of symptoms caused by a hormone imbalance. It can increase a woman’s risk of infertility and other

chronic conditions. We found no significant association between PCOS and preterm birth, but a 90% higher

risk of very preterm birth for women with PCOS (Figure 11).
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Data notes: Relative risk estimates are adjusted for, or regardless of the mother’s age. 
1 Enough pregnancy care is based on the Kotelchuck index, which accounts for the month care begins, the
total number of visits, and the expected number of visits for the infant’s gestational age at birth. Enough
pregnancy care does not include more than enough. Pregnancies with less than 50% of the expected
number of visits at a given gestational week are categorized as not enough. Pregnancies with 110% or more
of the expected number of visits are categorized more than enough. 
2 Stress variables refer to the 12 months before the birth. Partner stress includes divorce or separation, or a
partner not wanting the pregnancy. Traumatic stress includes going to jail or prison, a partner going to jail
or prison, experiencing homelessness, or physical, emotional, or sexual abuse. 
3 Depression and anxiety include symptoms that occur during pregnancy or in the 3 months before.
4 Pregnancy ambivalence is defined as wanting to become pregnant later than they did or being unsure of
what they wanted. 
*Not statistically significant (p<=0.01) after applying the Benjamini-Hochberg adjustment for multiple
comparisons. All other estimates are significant.
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Babies who are born preterm often need to stay in the hospital for a longer time. They also often need 

to go to the NICU. A baby born preterm is 15 times more likely to stay in the hospital for more than 5 

days. A baby born very preterm is 11 times more likely to stay in the hospital more than 5 days. Early 

mortality could explain the slightly reduced risk associated with very preterm birth compared to 

preterm birth (19). Babies born preterm and very preterm are 6 times more likely to go to the NICU

(Figure 12). 

Data notes: Relative risk estimates are adjusted for, or regardless of the mother’s age. We used Poisson
regression to measure the risk of hospital stays longer than 5 days after binomial models failed to fit the
data. This could be because of the small number of very preterm infants who did not stay in the hospital for
more than 5 days. Poisson and binomial models get similar relative risk estimates (17). All estimates are
statistically significant (p<=0.01) after applying the Benjamini-Hochberg adjustment for multiple
comparisons. 

Demographic trends in risk factors
Some of the biggest risk factors for preterm birth that can be prevented include: not getting enough

pregnancy care, not gaining enough weight during pregnancy, pre-pregnancy obesity, and pre-existing

diabetes. Demographic trends for these risk factors can be found on the Utah Indicator-Based Information

System for Public Health (3). 

Mothers in San Juan (29%) and Southwest (25%) health districts are more likely to not get enough care

compared to all mothers living in Utah who delivered a single pregnancy infant from 2021 to 2024 (17%).

Mothers who are Native Hawaiian or other Pacific Islander (40%), American Indian or Alaska Native (29%),

or Black or African American (28%) are more likely to not get enough care. Mothers younger than 20 years

(30%) are also more likely to not get enough care (3).
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Mothers in San Juan (35%) health district are more likely to not gain enough weight during pregnancy

compared to the state overall (17%). Mothers who are Black or African American (27%), American Indian

or Alaska Native (24%), or Asian mothers (24%) are more likely to not gain enough weight. 

Mothers in San Juan (38%) and Tooele (34%) health districts are more likely to be classified as obese

before pregnancy compared to the state overall (25%). Mothers in San Juan (10%) and Southeast (2%)

districts are more likely to have diabetes before pregnancy compared to the state overall (1%) (3). 

Conclusions
We used data from birth records, the Utah Birth Defect Network, and the Utah Pregnancy Risk

Assessment Monitoring System to find out what factors are associated with preterm birth. We found that

many medical, behavioral, social, and demographic factors are associated with higher risk of preterm

birth. We also found that babies born preterm are more likely to be admitted to the NICU and stay in the

hospital longer.

There is still more to learn about what causes preterm birth and how to prevent it, but many of the risk

factors for preterm birth can be prevented, or at least managed or treated during pregnancy. The

findings from this report show that many different approaches could help lower the risk for mothers and

babies in Utah. 
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2 Metropolitan areas are determined by Rural Urban Commuting Area (RUCA) codes assigned to Zip codes
by the U.S. Department of Agriculture. Definitions are available at https://www.ers.usda.gov/data-
products/rural-urban-commuting-area-codes/documentation 20
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Additional data from birth records
Utah Office of Vital Records and Statistics birth records data set, 2021-2024 (14)

Data notes: 
1 Time between pregnancies (between the most recent delivery and subsequent conception) includes still
and live births. 
2 High blood pressure and diabetes include both pre-existing or pregnancy-related conditions. 
3 Infections included chlamydia, cytomegalovirus (CMV), gonorrhea, hepatitis A, B, and C, herpes,
HIV/AIDS, and syphilis. 
4 We defined enough pregnancy weight gain using recommendations from the Institutes of Medicine based
on pre-pregnancy body mass index, and mean weight gain per week to account for gestational age (1).
*Estimate has been suppressed because the number of events is very small and not appropriate for
publication. 21



Additional data from the Utah Birth Defect Network
Utah Birth Defect Network data set, 2019-2022 (16)

*Estimate has been suppressed because the number of events is very small and not appropriate for
publication.
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Additional data from Utah PRAMS
Utah Pregnancy Risk Assessment Monitoring System (PRAMS) data set, 2020-2023 (15)

Data notes: 
1. Enough prenatal care is based on the Kotelchuck index, which accounts for the month care begins, the total
number of visits, and the expected number of visits for the infant’s gestational age at birth. Pregnancies with less
than 50% of the expected number of visits at a given gestational week are categorized as not enough.
Pregnancies with 110% or more of the expected number of visits are categorized more than enough.
2. Respondents surveyed in 2021 were asked about COVID-19 vaccination.
3. Respondents surveyed from July 2020 through December 2021 were asked if a provider told them they had
COVID-19 during pregnancy.
4. Partner stress includes divorce or separation, or a partner not wanting the pregnancy.
5. Traumatic stress includes going to jail or prison, a partner going to jail or prison, experiencing homelessness,
or physical, emotional, or sexual abuse.
6. Financial stress includes trouble paying bills, job loss, partner's job loss, or a cut in work hours or pay.
7. Pregnancy ambivalence is defined as wanting to become pregnant later than they did or being unsure of what
they wanted. 23
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	Babies born more than 3 weeks early (preterm) are more likely to need to go to the intensive care unit and stay in the hospital for more than 5 days.
	Mothers who had diabetes or high blood pressure before getting pregnant and infants with a birth defect are at the highest risk of delivering too early.
	The following may lower the risk of preterm birth:
	Making sure pregnant mothers have what they need to get to all health care appointments (offering transportation or telehealth options as needed)
	Educating mothers about the importance of gaining enough weight while they are pregnant
	Educating women about spacing pregnancies more than 1 year apart
	Taking care of chronic health problems like diabetes or high blood pressure, as well as mental health conditions
	Testing for and treating infections before and during pregnancy
	Connecting mothers to resources if they use substances, or have other known risk factors for preterm birth.
	A pregnancy is “term” when the baby is born at 37 weeks or later. If a baby is born before 37 weeks, it is called a preterm birth. These babies are born too early and may have more developmental and health problems.
	Babies born before 32 weeks are called very preterm, which has additional risks. Very preterm births are a subset of preterm births.
	A birth defect is a health problem that the baby is born with. It can affect how a part of the body is made or how it works. These problems can happen because of genes or something that happened before the baby was born.
	Gaining enough weight during pregnancy depends on a mother’s body mass index (BMI) before she is pregnant. It also depends on how long she is pregnant (gestational age at birth). The Institutes of Medicine recommends a certain amount of weight gain per week for different BMIs (1).
	Pregnancy care is when a woman gets regular checkups and tests while she is pregnant to make sure she and her baby are healthy. Having enough pregnancy care is based on when a mother starts seeing a doctor, how many times she goes, and if she has the recommended number of visits for how long she is pregnant.
	Infections in this study include chlamydia, cytomegalovirus, gonorrhea, hepatitis A, hepatitis B, hepatitis C, herpes, HIV/AIDS, and syphilis.
	Support women in getting health insurance
	Offer telehealth for pregnancy care
	Help pregnant women access healthy, affordable food
	Help providers care for patients with chronic conditions
	Reduce the risk of birth defects
	Provide reproductive health care and education
	Increase access to mental health services
	Respectfully teach patients about risk factors
	Promote existing maternal resources
	Preterm birth is the leading cause of death and disability in infants in the U.S. (10). The infant mortality rate for term births was 2.1 deaths for every 1,000 term births in the U.S. from 2020 to 2023. In contrast, 35 of every 1,000 preterm births, and 173 of every 1,000 very preterm births resulted in an infant death in the U.S. (11).
	The infant mortality rate for term births was slightly lower in Utah than the national rate, at 1.8 deaths per 1,000 term births from 2020 to 2023. For preterm and very preterm births, however, Utah had a slightly higher mortality rate, at 36 per 1,000 preterm births, and 204 per 1,000 very preterm births (Figure 1) (11).
	Figure 1. Infant mortality for very preterm births, Utah, 2020-2023 In Utah, 2 out of 10 very preterm infants die within a year of life
	Preterm birth is also costly. The U.S. spends $25 billion more per year on preterm births than term births. This breaks down to $64,815 more per preterm birth (<37 weeks), and $531,086 more per very preterm birth (32 weeks) compared to term births (Figure 2) (12).
	Preterm birth is slightly less common in Utah than the U.S. From 2021 to 2024, the preterm birth rate was 9.5% in Utah and 10.4% in the U.S. The Utah rate has increased slightly over the last decade from 9.2% during the years 2013-2015. The rate reached a high of 9.9% in 2021 for a total of 4,621 preterm births (13).
	Figure 2. Excess cost of preterm birth, U.S., 2016
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	Our study looked at who in Utah is at a higher risk of having a preterm birth. We studied factors that other research has shown can increase the risk of preterm birth. We also wanted to see if being born preterm increases the baby’s chance of having to go to the intensive care unit or stay in the hospital longer.

	We used data from several different sources to get our answers. These include publicly available birth certificate data from 2021 to 2024 from the DHHS Indicator-Based Information System for Public Health website (3), raw birth certificate data files from 2021 to 2024 (14), responses to a survey called the Pregnancy Risk Assessment Monitoring System (PRAMS) from 2020 to 2023 (15), and records in the Utah Birth Defect Network (UBDN) from 2019 to 2022 (16).
	We did not include births of twins or triplets in this study because their risk of being born preterm is much higher (Figure 3).
	We also excluded records missing data for the length of pregnancy (gestational age), and age of the mother.
	Figure 3. Preterm birth risk is higher for twins and triplets Percentage of preterm births to Utah residents, 2021-2024 (N = 184,126)
	Some babies are delivered early on purpose because it’s safer for the mother or the baby. This report looks at all preterm deliveries, regardless of whether they were planned or not. We recognize that sometimes an early delivery is the best option, but preventing the need for early delivery is still a goal.
	The factors we studied are shown in the tables on pages 20 to 23. The factors that had the strongest connection to preterm birth are shown in figures throughout the report.
	We compared the risk* of preterm birth for pregnancies with and without certain characteristics. For outcomes like neonatal intensive care unit (NICU) stays, we compared the risk for babies born preterm and very preterm to babies born term. We adjusted for the mother’s age, meaning we made sure the higher risks were not just because of how old the mother was.
	We used data from 178,153 single pregnancy babies (not twins or triplets) born to Utah residents with the data we needed for this analysis (not missing mother’s age or length of pregnancy). Out of these, 7.8% were born preterm. This number is lower than the state rate because this study only looked at single pregnancy births. Multiples (twin, triplets) are much more likely to be born preterm (Figure 3). Only 1.0% of single births were very preterm, but these very preterm babies made up 13.0% of all preterm births (14).
	*We used log-binomial regression to estimate risk ratios. Sensitivity analyses used Poisson regression and got similar results (17). P-values for all tests were adjusted for multiple comparisons using the Benjamini-Hochberg correction.
	Mothers who are 40 years or older are twice as likely to deliver early compared to mothers aged 20 to 34 years. Mothers younger than 20 years are 30% more likely to deliver early (Figure 4).
	Figure 4. Mothers aged 40 years and older and teenage mothers have higher risk of preterm birth Single births to Utah residents, 2021-2024 (N = 178,153)
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	Babies of fathers younger than 20 years are 40% more likely to be born preterm and 80% more likely to be born very preterm, regardless of the mother’s age (Figure 5).
	Figure 5. Babies born to fathers aged 45 years and older and to teenage fathers have higher risk of preterm birth Single births to Utah residents, 2021-2024 (N = 178,153)
	Father’s age < 20 years  vs. 20-34 years
	1.4
	1.8
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	Data notes: Estimates for father’s age are adjusted for, or regardless of, the mother’s age.  *Not statistically significant (p<=0.01) after applying the Benjamini-Hochberg adjustment for multiple comparisons. All other estimates are significant.
	A baby’s risk of being born very preterm is nearly double when their mother is Black compared to babies whose mothers are other races. Babies born to mothers who are Hispanic, Native Hawaiian or other Pacific Islander, and American Indian or Alaska Native also have a higher risk of being born very preterm (Figure 6). We found a similar association between a baby’s risk of preterm birth and their father’s race.
	Figure 6. Mother’s race and ethnicity are associated with preterm birth Single births to Utah residents, 2021-2024 (N = 178,153)
	American Indian or Alaska Native (AIAN) vs. not AIAN
	Asian vs. not Asian
	Black or African American vs. not Black
	Hispanic vs. not Hispanic
	Native Hawaiian or other Pacific Islander (NHPI) vs. not NHPI
	White vs. not White
	Data notes: Relative risk estimates are adjusted for, or regardless of the mother’s age. Race and ethnicity categories are not mutually exclusive, meaning that individuals can identify as more than one race or ethnicity. We included open ended responses in race and ethnicity definitions (i.e., specified other race was recategorized if it fit into a pre-existing category). *Not statistically significant (p<=0.01) after applying the Benjamini-Hochberg adjustment for multiple comparisons. All other estimates are significant.
	First pregnancies are 70% more likely to be very preterm. Having a gap of less than 6 months between pregnancies more than triples the risk of delivering very preterm. A gap of 6 to 11 months nearly doubles the risk of delivering very preterm (Figure 7).
	Having 5 or more years between pregnancies is associated with a 3 times higher risk of delivering very preterm, regardless of the mother’s age (Figure 7). While longer gaps between pregnancies could be associated with other health conditions, such as infertility, that increase the risk of preterm birth, it may be a risk factor on its own (18).
	Figure 7. First pregnancies and pregnancies spaced less than 1 year apart are at higher risk of being preterm Single births to Utah residents, 2021-2024 (n = 65,312 first pregnancies, n = 83,839 second or third pregnancies, n = 112,853 repeat pregnancies)
	First pregnancy vs. 1-2 previous pregnancies
	<6 months between pregnancies vs. 18-23 months
	6-11 months between pregnancies vs. 18-23 months
	12-17 months between pregnancies vs. 18-23 months
	5+ years between pregnancies vs. 18-23 months
	Data notes: Relative risk estimates are adjusted for, or regardless of the mother’s age. Time between pregnancies (between the most recent delivery and subsequent conception) includes still and live births. *Not statistically significant (p<=0.01) after applying the Benjamini-Hochberg adjustment for multiple comparisons. All other estimates are significant.
	The risk of having a preterm birth is more than 3 times higher for mothers who have already had a preterm birth. Mothers who have high blood pressure, diabetes, obesity, or 2 or more chronic health problems have much higher risk of having a preterm and very preterm birth. The more severe a mother's obesity, the higher their risk of having a preterm baby. Using infertility treatment and having an infection are also risk factors for preterm birth (Figure 8).
	Figure 8. Mothers with pre-existing medical conditions and interventions had higher risk of preterm birth Single births to Utah residents, 2021–2024 (N = 178,153, n = 112,853 repeat pregnancies)
	Prior preterm birth vs. prior term birth
	2 or more chronic conditions vs. 1 or fewer
	Diabetes   vs. no diabetes
	High blood pressure   vs. not high blood pressure
	Obese body mass index (BMI) vs. normal BMI
	Class 1 obesity vs. normal BMI
	Class 2 obesity vs. normal BMI
	Class 3 obesity vs. normal BMI
	Underweight vs. normal BMI
	Infertility treatment vs. no infertility treatment
	Infection   vs. no infection
	Data notes: Relative risk estimates are adjusted for, or regardless of the mother’s age.  1 Multiple chronic conditions include being classified as obese or underweight before pregnancy, having pre-existing high blood pressure, diabetes, or thyroid disease. 2 High blood pressure and diabetes include only pre-existing, not pregnancy-related conditions. 3 Infections studied include chlamydia, cytomegalovirus, gonorrhea, hepatitis A, hepatitis B, hepatitis C, herpes, HIV/AIDS, and syphilis.  *Not statistically significant (p<=0.01) after applying the Benjamini-Hochberg adjustment for multiple comparisons. All other estimates are significant.
	Mothers who do not gain enough weight during pregnancy are 50% more likely to deliver preterm, and twice as likely to deliver very preterm. The risk of very preterm birth associated with not gaining enough weight is highest for mothers who are classified as underweight before pregnancy. This risk decreases as pre-pregnancy BMI increases, and there is no significant risk of preterm birth for mothers classified as obese, though there is a 40% higher risk of very preterm birth for mothers classified as obese (Figure 9).
	The association between preterm birth is similar for women classified as overweight, normal weight, and underweight. Gaining too much weight in pregnancy is not significantly associated with higher risk of preterm birth for any BMI categories.
	Figure 9. Mothers who do not gain enough pregnancy weight have a higher risk of preterm birth Single births to Utah residents, 2021–2024 (N = 178,153)
	Not enough pregnancy weight gain vs. enough but not too much
	Not enough for underweight  vs. enough
	Not enough for normal weight vs. enough
	Not enough for overweight vs. enough
	Not enough for obese  vs. enough
	Too much pregnancy weight gain vs. enough
	Data notes: Relative risk estimates are adjusted for, or regardless of the mother’s age. We defined enough pregnancy weight gain using recommendations from the Institutes of Medicine based on pre-pregnancy body mass index, and mean weight gain per week to account for gestational age (1). *Not statistically significant (p<=0.01) after applying the Benjamini-Hochberg adjustment for multiple comparisons. All other estimates are significant.
	We included 178,161 single births in our analysis of birth defects. Of these, 7.6% were born preterm. and 1.0% were very preterm.
	Birth defects of all body systems we looked at are highly associated with preterm birth. Babies with a central nervous system defect are 5 times as likely to be born preterm. Babies with a gastrointestinal defect are more than 5 times as likely to born preterm and 7 times as likely to born very preterm (Figure 10).
	Figure 10. Infants with birth defects are at higher risk of preterm birth Single births in Utah to Utah residents, 2019–2022 (N = 178,161)
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	Data notes: Relative risk estimates are adjusted for, or regardless of the mother’s age. All estimates displayed are statistically significant (p<=0.01) after applying the Benjamini-Hochberg adjustment for multiple comparisons.  ** Suppressed because the observed number of events is very small and not appropriate for publication.
	We used PRAMS data from 2020 to 2023 to look at other risk factors for preterm birth. These risk factors either aren’t found on birth certificates or are more likely to be reported accurately in a survey than in a medical form. Out of the 176,435 single births represented in the PRAMS data, 7.2% were preterm. This is slightly lower than our birth certificate estimate of 7.6%. Like the birth certificate estimate, 1.0% of PRAMS births were very preterm. This is 14% of preterm births (15).
	Not getting enough pregnancy care is the biggest risk factor we found in this data. Mothers who do not get enough pregnancy care are more than twice as likely to deliver preterm, and 3 times as likely to deliver very preterm (Figure 11).
	Mental and behavioral health factors are also associated with preterm birth. Smoking is known to cause preterm birth, and is associated with nearly double the risk in this analysis. Mothers who have anxiety, depression, partner-related stress, and traumatic stress are also more likely to have a preterm birth, however we don’t know if these conditions directly cause preterm birth (Figure 11).
	Pregnancy ambivalence, defined as being unsure about becoming pregnant or wanting to wait longer, is also associated with higher risk of preterm birth (Figure 11). We also found in this data that mothers who are ambivalent are more likely to not get enough pregnancy care.
	We also looked at the risk of preterm birth associated with polycystic ovarian syndrome (PCOS). PCOS is a set of symptoms caused by a hormone imbalance. It can increase a woman’s risk of infertility and other chronic conditions. We found no significant association between PCOS and preterm birth, but a 90% higher risk of very preterm birth for women with PCOS (Figure 11).
	Figure 11. Mental, behavioral, and clinical factors are associated with preterm birth Single births in the Utah PRAMS sample, 2020–2023 (N = 176,435)
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	Data notes: Relative risk estimates are adjusted for, or regardless of the mother’s age.  1 Enough pregnancy care is based on the Kotelchuck index, which accounts for the month care begins, the total number of visits, and the expected number of visits for the infant’s gestational age at birth. Enough pregnancy care does not include more than enough. Pregnancies with less than 50% of the expected number of visits at a given gestational week are categorized as not enough. Pregnancies with 110% or more of the expected number of visits are categorized more than enough.  2 Stress variables refer to the 12 months before the birth. Partner stress includes divorce or separation, or a partner not wanting the pregnancy. Traumatic stress includes going to jail or prison, a partner going to jail or prison, experiencing homelessness, or physical, emotional, or sexual abuse.  3 Depression and anxiety include symptoms that occur during pregnancy or in the 3 months before. 4 Pregnancy ambivalence is defined as wanting to become pregnant later than they did or being unsure of what they wanted.  *Not statistically significant (p<=0.01) after applying the Benjamini-Hochberg adjustment for multiple comparisons. All other estimates are significant.
	Babies who are born preterm often need to stay in the hospital for a longer time. They also often need to go to the NICU. A baby born preterm is 15 times more likely to stay in the hospital for more than 5 days. A baby born very preterm is 11 times more likely to stay in the hospital more than 5 days. Early mortality could explain the slightly reduced risk associated with very preterm birth compared to preterm birth (19). Babies born preterm and very preterm are 6 times more likely to go to the NICU (Figure 12).
	Figure 12. Preterm birth is associated with longer hospital stays Single births in the Utah PRAMS sample, 2020–2023 (N = 176,435)
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	Data notes: Relative risk estimates are adjusted for, or regardless of the mother’s age. We used Poisson regression to measure the risk of hospital stays longer than 5 days after binomial models failed to fit the data. This could be because of the small number of very preterm infants who did not stay in the hospital for more than 5 days. Poisson and binomial models get similar relative risk estimates (17). All estimates are statistically significant (p<=0.01) after applying the Benjamini-Hochberg adjustment for multiple comparisons.
	Some of the biggest risk factors for preterm birth that can be prevented include: not getting enough pregnancy care, not gaining enough weight during pregnancy, pre-pregnancy obesity, and pre-existing diabetes. Demographic trends for these risk factors can be found on the Utah Indicator-Based Information System for Public Health (3).
	Mothers in San Juan (29%) and Southwest (25%) health districts are more likely to not get enough care compared to all mothers living in Utah who delivered a single pregnancy infant from 2021 to 2024 (17%).
	Mothers who are Native Hawaiian or other Pacific Islander (40%), American Indian or Alaska Native (29%), or Black or African American (28%) are more likely to not get enough care. Mothers younger than 20 years (30%) are also more likely to not get enough care (3).

	Mothers in San Juan (35%) health district are more likely to not gain enough weight during pregnancy compared to the state overall (17%). Mothers who are Black or African American (27%), American Indian or Alaska Native (24%), or Asian mothers (24%) are more likely to not gain enough weight.
	Mothers in San Juan (38%) and Tooele (34%) health districts are more likely to be classified as obese before pregnancy compared to the state overall (25%). Mothers in San Juan (10%) and Southeast (2%) districts are more likely to have diabetes before pregnancy compared to the state overall (1%) (3).
	We used data from birth records, the Utah Birth Defect Network, and the Utah Pregnancy Risk Assessment Monitoring System to find out what factors are associated with preterm birth. We found that many medical, behavioral, social, and demographic factors are associated with higher risk of preterm birth. We also found that babies born preterm are more likely to be admitted to the NICU and stay in the hospital longer.
	There is still more to learn about what causes preterm birth and how to prevent it, but many of the risk factors for preterm birth can be prevented, or at least managed or treated during pregnancy. The findings from this report show that many different approaches could help lower the risk for mothers and babies in Utah.
	We used Google Gemini for editing to improve clarity and readability. All conceptual and analytic content are the authors’ original work.
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	Data notes:  1. Enough prenatal care is based on the Kotelchuck index, which accounts for the month care begins, the total number of visits, and the expected number of visits for the infant’s gestational age at birth. Pregnancies with less than 50% of the expected number of visits at a given gestational week are categorized as not enough. Pregnancies with 110% or more of the expected number of visits are categorized more than enough.  2. Respondents surveyed in 2021 were asked about COVID-19 vaccination.  3. Respondents surveyed from July 2020 through December 2021 were asked if a provider told them they had COVID-19 during pregnancy.  4. Partner stress includes divorce or separation, or a partner not wanting the pregnancy.  5. Traumatic stress includes going to jail or prison, a partner going to jail or prison, experiencing homelessness, or physical, emotional, or sexual abuse.  6. Financial stress includes trouble paying bills, job loss, partner's job loss, or a cut in work hours or pay. 7. Pregnancy ambivalence is defined as wanting to become pregnant later than they did or being unsure of what they wanted.



