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Abstract 

Objective: To investigate the association of prepreg-
nancy and prenatal depression and/or anxiety on 
preterm birth (PTB), while also exploring Hispanic/
Latina ethnicity as a potential effect modifier.

Methods: Study population included respondents 
of  UT-PRAMS (2016–2019). Associations between 
prepregnancy and prenatal depression and/or anxi-
ety and PTB were evaluated using Poisson regression 
models accounting for stratified survey sampling.

Results: Women with prepregnancy and prenatal de-
pression and anxiety, compared to those without, had a 
67 percent (95% CI: 19%, 134%) higher probability of 
experiencing PTB, after controlling for relevant socio-
demographic, lifestyle, and reproductive history fac-
tors. Impact of depression on PTB was slightly higher 
than impact of anxiety. Hispanic/Latina ethnicity was 
found to protect against PTB for those with prepreg-
nancy and prenatal depression alone (aPR: 0.53, 95% 
CI: 0.24, 1.21) or both depression and anxiety (aPR: 
0.51, 95% CI: 0.18, 1.40) compared to being non-His-
panic/Latina (aPR: 1.79, 95% CI: 1.25, 2.55 for depres-
sion alone; aPR: 1.62, 95% CI: 1.18, 2.21 for depression 
and anxiety).

Conclusions: Overall, Utah women reporting pre-
pregnancy and prenatal depression and anxiety were 
more likely to have a PTB. Being of Hispanic/Latina 
ethnicity was found to mitigate the risk of PTB among 
women with depression and anxiety.

Implications: Prepregnancy and prenatal mental 
health screenings and treatment are key to lessening 

the impacts of depression and anxiety on both mother 
and infant. Hispanic/Latina ethnicity may be  protec-
tive against PTB among women experiencing mental 
distress. Whether this is through increased social 
support or through a different mechanism should be 
explored in future research.

Introduction

In 2019, the national preterm birth (PTB) rate rose 
for the fifth year in a row, affecting approximately 10 
percent of infants and causing growing concern among 
medical and public health officials.2 PTB poses several 
risks to an infant including immature lungs, difficulty 
regulating body temperature, poor feeding, and slow 
weight gain.3 Maternal depression and anxiety have 
been directly linked to PTB, with long-term effects 
on both mother and baby.4-7 This is especially rele-
vant since depression is the most common psychiatric 
disorder in the US and highest among women, with 
anxiety not far behind.9 A recent study reported that 
women with both mental health disorders were found 
to have a higher rate of PTB than those with only 
depression, only anxiety, or without either disorder.10 

An extensive body of prior literature has established 
that a history of prepregnancy depression and anxiety 
is a strong risk factor for prenatal depression11-17 and 
that prepregnancy and prenatal depression and anxi-
ety are highly comorbid.18,19 For that reason, this study 
explores the potential cumulative impact of prepreg-
nancy and prenatal depression and anxiety (PPDA) on 
the likelihood of PTB in Utah. Ethnicity is also highly 
associated with the risk of PTB,20 and this study will 
look at what effect Hispanic/Latina ethnicity, which 
makes up the second-largest ethnic group in Utah, 
may have on risk for PTB.
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Methods

Study Population:
 

This is a cross-sectional study design using data from 
the Utah Pregnancy Risk Assessment Monitoring 
System (UT-PRAMS) survey, Phase 8 (January 1, 2016, 
through December 31, 2019). The Centers for Dis-
ease Control (CDC) developed the standardized data 
collection methodology used for the national-level 
PRAMS survey and continues to provide oversight for 
the survey’s methodology and protocol.21-23 PRAMS 
is a mixed-mode surveillance system (mail and tele-
phone) that uses birth certificate information as its 
population-based sampling frame. One key aspect of 
PRAMS is the stratified systematic sampling, which 
oversamples on features related to high-risk women 
such as mothers of low -birthweight infants, living in 
high-risk geographic areas, and belonging to racial/
ethnic minority groups.21

UT-PRAMS Phase 8 drew stratified (by maternal 
education and infant birthweight) samples of approxi-
mately 200 new mothers (2–6 months after delivery of 
a live birth) every month.24 New mothers were con-
tacted via mailed questionnaire (available in English 
and Spanish) multiple times and telephone follow-up. 
An informed consent document was included with 
each survey packet explaining the participants’ rights. 
Consent is implied if the survey is completed. The total 
sample of Utah mothers completing the PRAMS Phase 
8 questionnaire was 5814, reflecting an estimated pop-
ulation of 188,700 women. The sample comprises 16.2 
percent Hispanic/Latinas and 10.9 percent non-White, 
making it representative of Utah’s race/ethnicity make-
up consisting of Hispanic/Latinas (14.4%), Blacks or 
African Americans (1.5%), American Indians or Alas-
kan Natives (1.6%), Asians (2.7%), Native Hawaiians or 
Pacific Islanders (1.1%), or those of two or more races 
(2.2%).25 The expected national PRAMS response rate 
is 60%, with Utah exceeding this goal at 65% (2016), 
66% (2017), 62% (2018), and 69.5% (2019).

Mothers’ responses were linked to extracted birth 
certificate data items, including pregnancy complica-
tions for index birth. The PRAMS weighting process 
produces an analysis weight considering the stratified 
sampling along with nonresponse and noncoverage 
components. The analysis weight of the PRAMS data 
can be interpreted as the number of women like herself 
in the population that each respondent represents. This 

study and the use of PRAMS data (de-identified) have 
been acknowledged by the University of Utah Institu-
tional Review Board as nonhuman subject research.

Outcome:
The primary outcome of interest was whether or not a 
woman experienced PTB, defined as a live birth before 
37 weeks into the pregnancy.2 The obstetric estimation 
of gestation, which uses ultrasonography within the 
first two trimesters to determine gestational age and 
the estimated delivery date, is added to the birth cer-
tificate within 24–48 hours of the birth.26,27 However, 
it is important to note that the obstetric estimation of 
gestation may vary by up to 10–14 days.28

Exposure:
The PRAMS questionnaire asks women whether they 
had experienced depression or anxiety (each requir-
ing yes/no answers) during the 3 months before the 
most recent pregnancy (prepregnancy) or during the 
most recent pregnancy (prenatal). We created a com-
bined impact variable to include women who had both 
depression and anxiety in the 3 months prior to con-
ception and during pregnancy (PPDA). This combined 
impact variable was chosen due to the common co-
morbidity of these 2 disorders in women (both pre-
pregnant and prenatal) as well as the possibility that 
the combination for a sustained period of time may 
result in a cumulative impact increasing the risk for 
PTB.

Covariates: 
Confounding factors believed to influence both de-
pression and anxiety as well as PTB were determined 
based on prior literature. Demographic and lifestyle 
factors included race/ethnicity, maternal age, marital 
status, maternal education, total household income, 
and body mass index (BMI). Additionally, smoking, 
drinking, and prior history of high blood pressure and 
diabetes as well as reproductive history were also con-
sidered as potential confounding factors.7,20, 29-32 Given 
prior theories on the role that maternal race/ethnicity 
may play in mental health-adverse birth outcome as-
sociations,33 we additionally tested whether Hispanic/
Latina ethnicity may modify the association between 
prepregnancy and prenatal depression and/or anxiety 
and PTB.

Statistical Analysis:



Participant characteristics were reported by the ex-
posure of interest (ie, PPDA) and took into account 
PRAMS’ weighted analysis formatting.19 All variables 
were dichotomous or categorical and reported as 
weighted percentages.

To explore the associations between prepregnancy 
and prenatal depression and/or anxiety and PTB, we 
used Poisson regression models with a robust error 
variance. The models, accounting for PRAMS’ use 
of stratified sampling, generated adjusted prevalence 
ratios (PR) and 95% confidence intervals (CI).34,35 The 
referent group was women without PPDA. Mothers 
who did not have data for key exposure variables were 
removed from the analysis population. Effect modifi-
cation by Hispanic/Latina ethnicity was conducted via 
a stratified analysis and on a multiplicative scale using 
the Wald test. Stata 15.1 was used for the analysis.

Results

After excluding missing values from key exposure vari-
ables (depression before/during pregnancy and anxiety 
before/during pregnancy), 4166 women (72%) were in-
cluded in the primary analyses, reflecting an estimated 
population of 136,090 women (Figure 1).

Among this study population, 13 percent had PPDA 
while 87 percent did not (Table 1). White non-His-
panic/Latina women were more likely to report PPDA 
(16%) compared to white Hispanic/Latina women 
(11%).

The median age was 28 years (mean age 28.8, SE 8.7).



The median age was 28 years (mean age 28.8, SE 8.7). 
The majority of women were White (89.1%), non-His-
panic/Latina (83.8%), married (83.3%), had at least 
some college (72.9%), and did not smoke (91.5%) or 
drink alcohol (67.6%) within 2 years before pregnancy. 
A high percentage did not have the common comor-
bidities of diabetes (99.6%) or high blood pressure 
(98.8%) within 2 years prior to pregnancy. Household 
income ranged from $20,001 to $57,000 for 46.4 per-
cent of the population and was above $57,001 for the 
remaining participants (Table 1).

Almost a third of mothers in this study gave birth for 
the first time (34.8%) while the others had experienced 
1–3 (56.7%), 4–7 (8.2%), and 8+ (0.3%) previous live 
births, respectively. Of those with previous live births, 
98.1%  delivered a single child, 1.8% delivered twins, 
and 0.1%  delivered multiples. Of women with a pre-
vious live birth 5% of women reported previous PTB. 
The prepregnancy BMI categories for participants was 
underweight (10.7%), normal weight (50.8%), over-
weight (13.5%), and obese (25%). Women with PPDA, 
compared to those without, were more likely to have a 
history of smoking and/or drinking alcohol within the 
past 2 years, to be obese, have high blood pressure, a 
history of PTB, and/or given birth to multiples.

Association Between Depression and/or Anxiety and 
Preterm Birth: In the unadjusted analysis we found 

that women reporting PPDA, compared to those with-
out, were 1.55 (95% CI, 1.22, 1.99) times more likely 
to experience PTB. Those with depression alone were 
1.48 (95% CI, 1.18, 1.85) times more likely to experi-
ence PTB, and those with anxiety alone were 1.44 (95% 
CI, 1.17, 1.78) times more likely (Table 2).

After adjusting for maternal race, age, household in-
come, marital status, and education level, women with 
PPDA, compared to those without, were 1.67 (95% CI, 
1.19, 2.34) more likely to have PTB. Those with depres-
sion were 1.54 (95% CI, 1.15, 2.07) times more likely 
to experience PTB, while those with anxiety were 1.51 
(95% CI, 1.16, 1.96) times more likely  (Table 2).

After additional adjustment for previous preterm 
births, number of previous live born, recurrent dia-
betes and/or high blood pressure, BMI, and smoking 
and drinking within the previous 2 years, those with 
PPDA were 1.59 (95% CI, 1.05, 2.40) more likely to 
have PTB, while those with depression were 1.56 (95% 
CI, 1.08, 2.24) more likely to experience PTB and those 
with anxiety 1.31 (95% CI, 0.95, 1.78) more likely 
(Table 2). Stratification by Hispanic/Latina ethnicity 
showed effect modification for prepregnancy and pre-
natal depression and PTB in both the parsimoniously 
adjusted model and fully adjusted model (Wald P for 
both=0.04) (Table 3).



Discussion

After accounting for relevant sociodemographic, 
lifestyle, and reproductive history factors, women with 
prepregnancy and prenatal depression and anxiety, 
compared to those without, had a 67 percent higher 
probability of experiencing PTB. Women experiencing 
depression but not anxiety had a 56 percent higher 
probability of experiencing PTB, and those with anx-
iety but not depression were 51 percent more likely to 
have PTB. Our findings indicate that among the entire 
study population, the cumulative effect of depression 
and anxiety has a greater potential impact on PTB risk 
than either alone. Effect modification by Hispanic/
Latina ethnicity was found to act as a protective factor 
against PTB for those with prepregnancy and prenatal 
depression and anxiety as well as those with depression 
only.36

Strengths of the Study: The use of PRAMS data allows 
for a population-based analysis that is representative 
of all women in Utah, including at-risk women, due to 
its systematic stratified sampling scheme. Our ability 
to capture self-reported depression and anxiety data 
before and during pregnancy and to link these data to 

birth records for PTB assessment is novel, especially 
since questions on maternal depression and anxiety 
were added to the UT-PRAMS survey only in 2016.37 
The UT-PRAMS questionnaire and linked birth re-
cords also allow us to take into account multiple 
important confounding factors including sociodemo-
graphic, lifestyle, health, and reproductive history.

Limitations of the Data: This study faces the lim-
itation of selection bias by only focusing on mothers 
who had a live birth.38,39 The precision and accuracy of 
obstetric estimation of gestation, which can vary up 
to 14 days, may potentially lead to misclassification 
bias. Missing data for the outcome, key exposures, 
and covariates could lead to selection bias. Recall bias 
may also be a factor, as the questionnaire asks women 
at 2–6 months postpartum on experiences they had be-
fore and during pregnancy. Social desirability bias may 
also be a factor as not all mothers may wish to report 
on their smoking, drinking, or drug use due to the 
stigma associated with them. Additionally, the PRAMS 
questionnaire asks women to confirm that they expe-
rienced anxiety and/or depression before and during 
pregnancy without regard to standardized testing and 
clinical diagnoses.40 This may result in the data over-



-estimating the prevalence of diagnosed depression 
and anxiety or underestimating based on poor screen-
ing.41 The severity of the mental disorder(s) is also not 
addressed. During PRAMS Phase 8, 43.8% of women 
were screened for depression during the 12 months be-
fore pregnancy, compared with 68.9% during prenatal 
care visits, and 85.9% during postpartum health care 
visits. This study did not explore the impact of stress 
and abuse factors on PTB among UT-PRAMS partici-
pants. The intensity of alcohol consumption and tobac-
co use are not provided in the data, which may di-
rectly impact the potential association between health 
behavior and the risk of PTB; these questions should 
be included in future questionnaires. The impact of 
prepregnancy and prenatal depression and/or anxiety 
on postpartum depression would also benefit from 
additional study.2, 42 Finally, we were not able to explore 
how race may modify the association between mater-
nal depression and/or anxiety and PTB due to only 
having access to dichotomous race variable (White vs 
non-White). Given the high rate of PTB among Black 
women, more research is needed on potential factors 
that can explain this disparity.33

Interpretation: The findings of an association between 
prepregnancy and prenatal depression and anxiety 
and PTB is in harmony with a large body of prior 
research.2, 7, 25, 34-45 It is notable that many studies look at 
depression and anxiety separately instead of as ongoing 
comorbidities, and this has led to varying results in the 
literature.2,17,27 Adhikhari, et al, found that when de-
pression and anxiety coexist, the symptoms are likely 
to be more severe and pose a higher risk of PTB.7 Simi-
lar to our findings, both maternal smoking and alcohol 
consumption can increase the risk of PTB.46-50 Unlike 
other studies,24,29 however, our study did not find that 
age played a significant role in predicting PTB among 
women with prepregnancy and prenatal depression 
and anxiety. This may be because only 13.4% of this 
sample fell in the high-risk categories of under 18 or 
over 35 years of age. Liu, et al, reported that prepreg-
nancy obesity is associated with PTB in the general 
population, which is similar to this study’s findings of a 
mild association between obesity (BMI >29) and PTB.

The finding of Hispanic/Latina ethnicity as a protective 
factor against PTB is also in line with existing litera-
ture.26, 27, 46 Future research should delve further into 
reasons that Hispanic/Latina ethnicity may be protec-
tive, including through increased social support, as has 

been hypothesized.26, 27, 46

Health Implications

Pregnancy is a particularly vulnerable time for moth-
ers, and the cumulative impact of prepregnancy and 
prenatal depression and anxiety can affect maternal 
mood and increase the likelihood of PTB and im-
paired fetal development. This, in turn, can lead to 
long-lasting psychological and neurological effects 
for the child.32 Additional research with a larger, more 
diverse group is needed to further test the overall as-
sociations between a mother’s age, race, ethnicity, and 
prepregnancy and prenatal depression and anxiety, and 
PTB.52,53 Mental health screening during prepregnancy, 
prenatal, and postpartum visits is imperative to devel-
op appropriate mitigation measures.54

Conclusion

By looking at the existence of both depression and 
anxiety from prepregnancy to birth, the prevalence 
and cumulative impact of these mental disorders and 
their association with experiencing PTB can be better 
understood. This study highlights a positive asso-
ciation, which translates into a higher risk for PTB 
among women who experience the cumulative impact 
of prepregnancy and prenatal depression and anxiety, 
compared to those with only one disorder or none at 
all. The finding of an effect modification by Hispanic/
Latina ethnicity emphasizes the impact of, most likely, 
social factors associated with maternal ethnicity and 
the risk of PTB.
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