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Abstract

Objectives: Depression during pregnancy has recently 
been found to affect the risk of hypertensive pregnan-
cy disorders. However, few studies have looked at the 
effect of having depression or anxiety prior to pregnan-
cy and its effects on hypertensive pregnancy disorders 
(HDP). This study aims to analyze a population-based 
sample of at-risk pregnant women in Utah using the 
Utah Pregnancy Risk Assessment Monitoring System 
(UT-PRAMS) to discover whether there is an associ-
ation between pre-pregnancy depression/anxiety and 
HDP.

Methods: The study analyzed responses from the Utah 
Pregnancy Risk Assessment Monitoring System (UT-
PRAMS) Phase 8 questionnaire between 2016 and 
2020 using descriptive statistics and robust Poisson 
distribution models.

Results: Women who reported pre-pregnancy de-
pression and/or anxiety, compared to those who did 
not, had a 3–5% higher risk of having an HDP after 
adjusting for important sociodemographic, reproduc-
tive history, and lifestyle factors. The risk increased to 
30–49% when using our more severe HDP definition, 
as used in prior studies, which combined self-report of 
HDP and birth-certificate verified preterm births.

Conclusions and Implications: These results slight-
ly differ from the observations made in the Michi-
gan Pregnancy Outcomes and Community Health 
(POUCH) study. While our study did not take into 
account the length of depression or anxiety symptoms 
or subcategorize HDP types (i.e., preeclampsia), this 
study made similar adjustments to maternal sociode-

mographic factors and found a more significant associ-
ation with pre-pregnancy anxiety than depression.

Introduction

Depression during pregnancy is thought to impact 
10–20% of US women.1 It is a common concern that 
has been associated with several adverse pregnancy 
complications, including hypertensive disorders of 
pregnancy (HDP).2 HDP, such as preeclampsia, ec-
lampsia, and gestational hypertension, affect approx-
imately one in seven delivery hospitalizations and are 
conditions that can cause serious health problems for 
both the mother and the baby across the lifespan.3

Cardiovascular and metabolic risk factors, including 
inflammation, oxidative stress, and endothelial dys-
function, are expected to affect both depression and 
HDP, supporting common contributing mechanisms 
for both conditions.4 Despite the growing evidence of 
the relationship between depression during pregnancy 
and the risk of HDP, limited research has considered 
pre-pregnancy depression and the risk of HDP, espe-
cially among population-based samples.2 Additionally, 
taking into account pre-pregnancy anxiety, in addition 
to depression, is essential since they are highly co-
morbid with one another, especially among reproduc-
tive-aged women where the prevalence of depression 
and anxiety is thought to be double that of men of 
similar age.5

A prior community-based study in Michigan, called 
the Pregnancy Outcomes and Community Health 
(POUCH) study, revealed that women’s experiences of 
depression and/or anxiety before pregnancy, 
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lifetime, or within the past year are associated with 
HDP, especially chronic hypertension and more severe 
HDP accompanied by preterm delivery.2 Our objec-
tive in this study was to discover if a population-based 
sample of at-risk women in Utah shows similar asso-
ciations between pre-pregnancy depression and/or 
anxiety and HDP.

Methods

Study Participants and Questionnaire

The study population of interest was comprised of 
women who completed the Utah Pregnancy Risk 
Assessment Monitoring System (UT-PRAMS) Phase 
8 questionnaire between 2016 and 2020. The PRAMS 
is a surveillance project conducted with the Centers 
for Disease Control and Prevention (CDC) and lo-
cal health departments.6 The Utah PRAMS takes a 
random sample of approximately 200 new mothers 
monthly through statewide mailings and continuous 
telephone follow-ups for women who do not return the 
survey. The questionnaire is available in both English 
and Spanish. PRAMS utilizes state-specific stratified 
systematic sampling so that subpopulations of public 
health interest can be oversampled, such as mothers of 
low-birth-weight infants, those living in high-risk geo-
graphic areas, and racial/ethnic minority groups. Utah 
PRAMS stratifies by maternal educational status and 
birth weight. The expected response rate, according to 
the CDC, is 50% nationwide; the most recent weighted 
response rates for UT-PRAMS were 65%, 66%, 62%, 
73%, and 67% for 2016, 2017, 2018, 2019, and 2020, 
respectively.

Exposure

The exposure variable of interest is the presence of 
anxiety and depression before pregnancy. The pres-
ence of anxiety and depression was assessed based on 
the Phase 8 PRAMS self-report questionnaire. Wom-
en were asked, “During the 3 months before you got 
pregnant with your new baby, did you have any of the 
following conditions?” including “Depression” and 
“Anxiety,” requiring a yes/no answer. The exposure 
variable was assessed on four different levels: mothers 
who reported depression, anxiety, depression or anxi-
ety, and depression and anxiety.

Outcome Measures

This study’s primary outcome of interest was HDP, 
which was gathered via the Phase 8 PRAMS self-re-
port questionnaire. Women were asked, “During 
your most recent pregnancy, did you have any of the 
following conditions,” including “high blood pressure 
(that started during this pregnancy), preeclampsia, 
or eclampsia?” requiring a yes/no answer. HDP was 
categorized as a dichotomous variable. While HDP was 
the primary outcome, we also evaluated a more severe 
HDP phenotype by combining self-report of HDP with 
preterm birth. Preterm birth, a continuous variable, 
was obtained from the birth certificate and was defined 
as <37 weeks gestational age.

Covariates

Covariates included age, race, marital status, years 
of education, and BMI. Data on these variables was 
collected from the linked birth certificates. Maternal 
age was categorized into five categories: <20, 20–29, 
30–39, 40–49, and 50+. Maternal race was categorized 
as Hispanic or not Hispanic and white or not white. 
Marriage was categorized by having ever been married 
or having never been married. Years of education were 
categorized by highest degree received (<8th grade, 
9–12 grade no diploma, high school grad/ GED, some 
college no degree, associate degree, bachelors degree, 
masters degree, or doctorate). Pre-pregnancy BMI was 
categorized into four categories: below 18.5, normal 
(18.5–24.9), overweight (25.0–29.9, and obese (30+).

Covariates available from the PRAMS questionnaire 
included smoking status determined by the question 
“Have you smoked any cigarettes in the past 2 years?” 
(yes/no) and alcohol use determined by the question 
“Have you had any alcoholic drinks in the past 2 years? 
A drink is 1 glass of wine, wine cooler, can or bottle 
of beer, shot of liquor, or mixed drink” (yes/no). A 
previous diagnosis of PCOS was determined by ask-
ing, “Have you ever been told that you have Polycystic 
Ovarian Syndrome or PCOS by a doctor, nurse, or 
other health care worker?” (yes/no) and “During the 3 
months before you got pregnant with your new baby, 
did you have any of the following health conditions?” 
including PCOS requiring a yes/no answer. Previous 
high blood pressure was also listed under the ques-
tion, “During the 3 months before you got pregnant 
with your new baby, did you have any of the following 
health conditions?” (yes/no). Previous preterm birth 
was determined through the question, “Was the baby 



just before your new one born earlier than 3 weeks 
before his or her due date?” (yes/no).

Statistical Analysis

Descriptive analyses were used to explore the char-
acteristics of the study population by pre-pregnancy 
depression and anxiety status. Relationships between 
pre-pregnancy depression and/or anxiety and HDP 
were assessed using robust Poisson distribution mod-
els to generate prevalence ratios (PRs) and 95% con-
fidence intervals (CIs). We reported unadjusted and 
adjusted models. Key confounders were selected on 
the basis of previous knowledge as documented in 
the literature, including maternal age, race, Hispanic 
ethnicity, maternal education, pre-pregnancy BMI, 
drinking and smoking status in the last two years, and 
prior history of PCOS, preterm birth, or hypertension. 
Effect modification by pregnancy year and Hispanic 
ethnicity were tested using interaction terms within 
Poisson models (with Wald chi-square test for signifi-
cance), with stratified results presented. Stata (version 
17.0; StataCorp, College Station, TX) was used for the 
analyses.

Results

Of the women who participated in the 2016–2020 
PRAMS questionnaire, 69.4% reported having no 
pre-pregnancy depression or anxiety, 14.5% had both 
pre-pregnancy depression and anxiety, 12.7% had 
anxiety, but no depression and 3.4% reported having 
depression but no anxiety (Figure 1). Women who 
experienced depression were more likely to be young-
er, white, have a previous preterm birth, smoke, drink, 
be obese, be less likely to be married, and have PCOS 
compared to those who do not experience depression 
(Table 1). There appeared to be no difference in the 
prevalence of previous high blood pressure (HBP) 
between women who reported depression and those 
who did not report depression. Women who reported 
having pre-pregnancy anxiety were more likely to be 
younger, white, have a previous preterm birth, smoke, 
drink, have PCOS, be obese, less likely to be married, 
and have previous HBP.

Figure 1. Prevalence of pre-pregnancy depression and anxiety reported in PRAMS (2016-2020), 
n= 7,142 reflecting an estimated population of 231,242



Table 1: Characteristics of Mothers in Utah 2016-2020 PRAMS Survey, n=7,142 reflecting an estimated population of 231,242 women



Women who reported pre-pregnancy depression and/
or anxiety, compared to those who did not, had a 3–5% 
higher risk of having a hypertensive pregnancy after 
adjusting for maternal age, race, ethnicity, previous 
preterm birth, smoking status, prior alcohol consump-
tion in the past two years, marital status, and pre-preg-
nancy BMI (Table 2). The prevalence increased to 30 to 
49% when considering our defined “severe hyperten-
sive pregnancy” that was accompanied by the preterm 
birth variable. Pre-pregnancy anxiety versus depres-
sion showed a greater association with having a severe 
hypertensive pregnancy, with an adjusted prevalence 
ratio of 1.49 (95% CI: 1.10, 2.01) for anxiety and 1.30 
(95% CI: 0.95, 1.79) for depression. We found no 
evidence for effect modification by pregnancy year or 
Hispanic ethnicity (P=0.62 and 0.66 respectively).

Discussion

In our study among Utah women participating in the 
PRAMs 2016–2020, we found that pre-pregnancy anx-

iety had a bigger effect on HDP than pre-pregnancy 
depression, with a nearly 50% increase in severe HDP 
among mothers who reported pre-pregnancy anxiety 
compared to those who did not have pre-pregnancy 
anxiety. These results slightly differed from observa-
tions made in the Michigan POUCH study, which 
found associations between both maternal chronic 
hypertension and pre-pregnancy depression/anxiety. 
While our study did not take into account the length 
of depression or anxiety symptoms or subcategorize 
HDP types (i.e., preeclampsia), the Michigan POUCH 
study made similar adjustments to maternal sociode-
mographic factors and found a larger association with 
pre-pregnancy anxiety than depression. Additional 
research is needed to differentiate risk between geo-
graphical areas.

Depression and HDP are thought to share a number 
of the same biological mechanisms.4 HDP is frequent-
ly linked to increased arterial stress and resistance in 
pregnant individuals.7 Research has demonstrated that 
individuals with depression also tend to exhibit

Table 2: Unadjusted and adjusted prevalence ratios of HDP by self-reported hypertension during pregnancy and combined outcome of self-
reported hypertension during pregnancy with preterm birth on birth record in Utah PRAMS (2016-2020), n=7,142 reflecting an estimated 
population of 231,242

- Self-report HDP refers to the PRAMS questionnaire the women filled out in response to whether they had high blood pressure that started during 
their pregnancy. The birth record refers to the official preterm birth record. 
- Adjusted for maternal age, race, ethnicity, previous preterm birth, smoking status, prior alcohol consumption in the past two years, marital status, 
and BMI. 



increased arterial stiffness, which could potentially 
heighten their risk of developing HDP.4 Additionally, 
factors such as inflammation and oxidative stress have 
been shown to be associated with both depression and 
HDP, possibly creating a positive feedback loop be-
tween the two.4 It is also important to note that some 
studies have shown that antidepressant and anxiolytic 
use in early pregnancy can contribute to HDP disor-
ders and therefore must be considered when evaluating 
the association between depression and HDP.8

The strengths of this study include using a popula-
tion-based sample that purposively includes at-risk 
mothers and a high response rate for sampling de-
sign. This study had several limitations as well. The 
cross-sectional study design limits our ability to infer 
causality between HDP and pre-depression and anx-
iety. In addition, while preterm birth does not nec-
essarily mean the mother had HDP, the only cure for 
HDP is pregnancy or inducing the mother. It should 
be noted that we cannot be clear that the preterm birth 
was because of HDP.

There are multiple factors associated with HDP; this 
study supports that pre-pregnancy anxiety is a risk 
factor for HDP. The serious health problems caused 
by HDP affect both the mother and the baby across 
their lifespans. In order to reduce rates of HDP, the risk 
factors must be reduced. However, not all the associ-

ated factors are easy to address. Among the multiple 
factors associated with HDP, pre-pregnancy anxiety, 
and depression are factors that we can treat and in-
tervene to reduce risk. This knowledge can lead to the 
development of programs and treatments focusing on 
pre-pregnancy anxiety and depression and could have 
implications for future treatments.
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