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Background

Although the infant mortality rate in the US appeared 
stagnant in the early 2000s, there has been a steady 
decrease in the overall rate since the 1990s.1 Compared 
to the national trend, infant mortality in Utah has not 
shown a striking decrease within the same time frame 
but has maintained a relatively steady slope down-
ward.2-3 It has been determined that the leading causes 
of infant mortality in Utah are preterm birth, birth 
defects, sudden unexpected infant death (SUID), and 
medical conditions an infant may have that predispos-
es them to a shortened lifespan.2

Infant mortality is defined as the number of deaths 
in children under one year of age per 1000 live births 
in the same year, which has been regarded as a highly 
sensitive measure of population health.4 Preterm birth 
is the delivery of a baby before 37 weeks of gestation 
has been completed and has various sub categoriza-
tions, such as very preterm (28–32 weeks) and ex-
tremely preterm (<28 weeks).5 Due to uncertainty in 
precisely estimating gestation time, some countries 
categorize a preterm infant by birth weight of less than 
2500g.5 One of the leading causes of infant mortality is 
birth defects. It is a term used for conditions of malfor-
mations, disruptions, or deformations that may be due 
to physical or biochemical abnormalities.6

The seven domains of health are all interconnected 
with infant mortality rates, but environmental, intel-
lectual, and financial health are of particular relevance 
when analyzing the causes and stressors of infant mor-
tality. Factors related to environmental health, such as 
the mother’s working environment and the presence of 
industrial pollution, can have a direct negative effect 
on the health of a fetus that can contribute to infant 

mortality.7 While intellectual health includes more 
than formal education, studies have found an associ-
ation between low maternal education levels and an 
increased risk of infant mortality.8 Socio-economic 
status, or financial health, can have a significant effect 
on the overall health and well-being of the parent and 
infant. A study conducted in Nepal found that regions 
mainly composed of poor and middle-class individu-
als experienced higher infant mortality rates than the 
wealthier areas of the country.9 These three domains of 
health can all contribute to a lack of access to resources 
and support that may impact the likelihood of infant 
mortality.

Infant mortality rate can be an important indicator of 
population health when comparing the health status 
of countries or regions with the passage of time or at a 
single point in time. This information can also assist in 
guiding the allocation of health services and resources. 
For instance, Utah Pregnancy Risk Assessment Moni-
toring System (PRAMS) data indicate that parity, age, 
and education have notable effects on rates of infant 
mortality.2 Analyzing this information will allow for 
reflection on the current systems that are in place that 
may put certain populations at a disadvantage and 
make adjustments to better support them. While old 
and young age and lower education are well known 
risk factors for infant mortality,8 whether parity direct-
ly contributes to increased risk of infant mortality in 
Utah or is simply confounded by older age has yet to 
be explored. The main objectives of this data snapshot 
are to analyze the recent infant mortality trends in 
Utah and how they compare to national data. Addi-
tionally, we set out to evaluate the independent rela-
tionship between maternal parity and infant mortality 
in Utah, taking into account maternal age.
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Methods

The data utilized for this analysis of infant mortality 
in Utah was collected from the years 2009 to 2019 for 
infants who died before their first birthday from Utah 
PRAMS via the Indicator-Based Information System 
for Public Health (IBIS-PH). PRAMS collects data 
directly from birth parents of live infants to provide 
estimates of various maternal and infant health in-
dicators.10 Forty-six states, including additional US 
territories and local municipalities, participate in the 
surveys through funding and collaboration between 
the Centers for Disease Control and Prevention (CDC) 
and local health departments.11 The Utah Department 
of Health (UDOH) Reproductive Health Program 
manages the Utah division of PRAMS. Utah PRAMS 
conducts an annual survey to gain insights into ma-
ternal experiences before, during, and after pregnancy. 
The survey is administered based on a sampling system 
that randomly selects approximately 200 new mothers 
from Utah birth certificates two to four months after 
delivery.12 The data is stratified by birth weight and 
maternal education to highlight underrepresented 
groups.13

The outcome of interest was infants who died before 
their first birthday (under 365 days).

Data collected by Utah PRAMS was a pooled analysis 
spanning 10 years and included surveying maternal 
parity, age, and education levels. Response options to 
education level question included 8th grade or less; 

9th–12th grade no diploma; high school graduate or 
GED completed; some college credit, but no degree; 
associate degree (e.g. AA, AS); bachelor’s degree (e.g. 
BA, AB, BS); master’s degree (MA, MS, MEng, Med, 
MSW, MBA); doctorate (e.g. PhD, EdD) or profes-
sional degree (e.g. MD, DDS, DVM, LLB, JD); none; 
or unknown. Deaths per 1,000 live births and 95% 
confidence intervals (CI) were reported for each edu-
cation level. In our analyses assessing the relationship 
between parity and infant mortality, we accounted for 
confounding by maternal age via stratification.

Data and Results

Between 2009 to 2019, Utah PRAMS collected infor-
mation on 554,557 live births to Utah resident moth-
ers regardless of where they occurred within Utah.14 
Since the information related to live births in the Utah 
PRAMS database is collected from the birth and death 
certificates of the infants, it is difficult to gauge the 
number of women represented by the number of live 
births. Therefore, one woman might account for more 
than one live birth from 2009 to 2019. Of those live 
births, 2,834 resulted in infant deaths at 364 days or 
less.14 The study consisted of approximately 31.9% of 
women between the ages of 35 to 44, 33.4% of women 
between the ages of 20–34, and 34.8% of women be-
tween the ages of 15–19.14 The overall infant mortality 
rate in Utah from 2009 to 2019 was 5.2 infant deaths 
per 1,000 live births which was 0.66 fewer infant deaths 
per 1,000 live births than the US average (Table 1).



Despite a lower average infant mortality rate in Utah 
compared to the USA, higher infant mortality rates 
were prevalent among women aged 15–17, 18–19, and 
40–44 years old in Utah (Figure 1). Mothers between 
the ages of 20–39 years old had an infant mortali-
ty rate of around 5 deaths per 1,000 live births. The 
infant mortality rate tends to be higher around critical 
moments of reproductive development in a woman’s 
life, such as puberty around the ages of 15–19 and the 
beginning stages of menopause which is around 40–44 
years of age.15 These two phases demarcate the begin-
ning and the end of the female reproductive life cycle.15 

In the maternal age stratified analyses assessing rela-
tionship between parity and infant mortality (Figure 
2), maternal age appears to be driving the relationship 
with a similar U-shaped relationship as seen in Figure 
1. While 3+ parity showed the highest probability for 
infant mortality among women ages 25–29 and 40–44 
years, nulliparous women had the highest probabili-
ty of infant mortality among women ages 30–34 and 
35–39 years. However, overlapping 95% CIs through-
out the many comparisons indicate any direct associa-
tion between parity and infant mortality is null.



In addition to age, there appeared to be a correlation 
between maternal education level and infant mortal-
ity rate. Women who reported only completing the 
8th grade were twice as likely to experience an infant 
loss compared to those who held doctorates or profes-
sional degrees (Table 2). However, there was a steady 

decline in the probability of experiencing infant loss as 
each degree level increased. Mothers in the unknown 
category were the most susceptible group to experience 
infant loss, surpassing those who reported an educa-
tion of 8th grade or less by an additional 4 deaths per 
1,000 children (Table 2).

Discussion

The data analyzed in this snapshot of infant mortality 
between the years 2009–2019 in Utah has illustrated 
that women in the age groups 15–17, 18–19, and 40–44 
years old experienced 3 more infant deaths per 1000 
live births than 20–24, 25–19, 30–34, and 35–39-year-
olds, on average. It should be noted that parity and 
infant mortality are confounded by age. Women aged 
40–44 were identified as the most at-risk group for 
infant mortality. It is also essential to identify other 
high-risk groups, such as women who did not receive 
an education past the 8th grade and those in the 17–19 
age group. Since Utah IBIS and PRAMS collected data 
on all live births in the state, the data analyzed gives 
the most accurate rates for Utah at the time.

Extreme maternal ages were notably associated with 
an increased risk of infant mortality. Biological matu-
ration, sociodemographic factors like education, and 
economic factors play a role in adverse outcomes of 
adolescent and advanced maternal age pregnancies.16-18 
These effects include an increased likelihood of infant 
mortality and adverse pregnancy and infant health 
outcomes.16-18 The negative impacts of advanced mater-
nal age are also partly due to the link between increas-
ing maternal age and a higher prevalence of pre-ex-
isting health conditions that may cause pregnancy 
complications, such as hypertension, obesity, placenta 
previa, gestational diabetes, etc.19 When considering 
interventions for these age groups, various biological 
and societal factors of each patient must be addressed 
to meet their needs.



As mentioned previously, a strength of PRAMS is 
its capacity to collect data that allows for a popula-
tion-based analysis of all live births in Utah. However, 
the limitations of this analysis of infant mortality in 
Utah are linked to the limitations of the PRAMS da-
tabase. Data from individuals who did not experience 
a live birth are not included in the PRAMS database. 
While infant mortality does not include stillbirths, 
comparing data on stillbirths and their possible causes 
to causes of infant mortality could have the potential 
to reduce the risk of both outcomes. Parity measures 
birth after at least 20 weeks of gestation in the US.20 If 
spontaneous or elective abortions occurred, data on 
that information was not collected by PRAMS to be 
factored into data on parity. The data regarding educa-
tion was self-reported, so there could have been misre-
porting or a lack of reporting (Table 2).

Since there is a range of causes for infant mortality, 
a variety of prevention efforts would be necessary to 
decrease infant mortality rates. There is a strong asso-
ciation between infant mortality and maternal educa-
tion.21 Therefore, education would be a powerful tool 
for both patients and healthcare providers to improve 
maternal and neonatal outcomes. The Utah Women 
and Newborn Quality Collaborative (UWNQC) aims 

to meet that goal by using “evidence-based practice 
guidelines and quality improvement processes.”22 The 
target populations for decreasing infant mortality 
based on the data analyzed from Utah PRAMS would 
be at the two ends of the U-shaped relationship be-
tween maternal age and infant mortality. This includes 
women between the ages of 15–17, 18–19, and 40–44. 
Utah offers a federally funded Personal Responsibility 
Education Program (PREP) that provides adolescents 
information on various pregnancy prevention in-
terventions. Older women can seek advice at family 
planning clinics and programs to prevent pregnancies. 
The UDOH Maternal and Infant Health Program 
(UDOH-MIHP) also provides family planning services 
through the Mother to Baby Utah program. Prenatal 
counseling can be a useful tool to reduce infant mor-
tality among pregnancies that are at risk for adverse 
health effects due to advanced maternal age. Genetic 
counseling could be further recommended to identify 
biomarkers that may increase the risk of infant mor-
tality. The UDOH-MIHP is reviewing data compiled 
from public health programs to identify risks through-
out the stages of pregnancy and develop corresponding 
programs to address those issues.2 Continued efforts 
on all fronts are crucial to reducing infant mortality in 
Utah as well as other populations.
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