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Pregnancy-specific anxiety: which women are highest and what are the
alcohol-related risks?
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Abstract

In a national US sample of pregnant women (n=311), we investigated the question of who becomes highly anxious about pregnancy by
examining putative sociodemographic, pregnancy- and mental health-related predictors of pregnancy anxiety. We also assessed the
contribution of pregnancy anxiety to the risk of significant alcohol consumption during pregnancy. English-speaking pregnant women aged
18+years were recruited online. Results indicated that sociodemographic factors (younger age, white, unmarried, lower education, lower
household income, no previous children), feelings about current pregnancy (unwanted), and general anxiety (higher general and state anxiety)
predicted higher pregnancy-related anxiety, whereas age, religiosity, number of weeks pregnant, unplanned pregnancy, and maternal
depressive symptoms did not. Pregnancy anxiety was the single strongest predictor of alcohol drinking risk during pregnancy (pb .001,
ΔR2=.10) a relationship that held after controlling for other significant predictors. Pregnancy anxiety also represented the strongest predictor
of screening positively for drinking risk during pregnancy at the total T-ACE (an alcohol risk screener for pregnancy) level of 3+ (odds ratio
95% CI=1.61–4.14, pb .001), though not at the level of 2+ (odds ratio 95% CI=0.98–1.68, p=.07). We discuss implications for the link
between maternal mental health and birth/ child outcomes.
© 2012 Elsevier Inc. All rights reserved.
1. Introduction

The vast majority of women will be pregnant at least once
in their lives (see Ventura et al. [64]). Women's mental
health during pregnancy has broad and enduring conse-
quences for both women and their children. A growing body
of work demonstrates that elevated anxiety during pregnancy
specifically predicts negative mental health outcomes for
women [25,51] and children [2,45,46,61-63]. The roots of
negative outcomes for children linked to anxiety during
pregnancy likely begin in utero [30,53] and function
independently of maternal depression levels [44].

Most studies linking antenatal anxiety to negative birth
and child outcomes are based on maternal state and trait
anxiety during pregnancy. Careful analyses by Dunkel-
Schetter and others [18,31,37,40,47,52], however, have
shown that a specific type of anxiety known as “pregnancy
anxiety” (e.g., “pregnancy-specific anxiety”) more robustly
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predicts negative outcomes such as pre-term birth than does
general anxiety or depression or a composite of both.
Additional fetal and child outcomes linked specifically to
pregnancy anxiety include higher fetal motor activity in the
second to third trimesters [17], poorer infant attention
regulation at 3months [27], lower mental and motor
developmental scores at 8months [29], higher levels of
restless/disruptive temperament and greater attention regu-
lation problems at 27months [22] and decreased gray matter
density at 6 to 9years [7].

Pregnancy anxiety has been conceptualized and measured
with a variety of approaches [16,18,28,36] ranging from to
hassles and uplifts associated with pregnancy [16] to fears
and worries about the pregnancy itself [28] to anxiety-related
feelings about being pregnant [21]. One model by Huizink
and colleagues [28] suggests that pregnancy anxiety is most
robustly accounted for by fear of giving birth, fear of bearing
a handicapped child, and concerns about pregnancy-related
changes in one's appearance. These dimensions of pregnan-
cy anxiety, which are assessed with the Pregnancy Related
Anxiety Questionnaire–Revised (2004), reflect only minor
contributions from state and trait anxiety and depression and
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therefore, capture relatively unique constructs. This work,
among others, suggest that pregnancy anxiety is largely
distinct from more general anxiety and depression symptoms
during pregnancy and uniquely predictive of pre-term birth
and possibly other risky outcomes (see Dunkel-Schetter
[18]).

Despite notable efforts to demonstrate the construct
validity of pregnancy anxiety and its enduring consequences
for offspring, relatively little is known about who is at
greatest risk for elevated pregnancy anxiety or whether this
form of anxiety places women at risk for negative health
behaviors that may harm the fetus. With regard to who is at
greatest risk, a study by Gurung and colleagues [21]
examined a range of psychosocial predictors for pregnancy
anxiety. They found that in early pregnancy (18–20weeks),
the most significant predictors of pregnancy anxiety included
a (lack of) sense of mastery, life events, and attitude toward
pregnancy, which together accounted for 14% of the
variance in pregnancy anxiety. Demographic and medical
factors accounted for only 4% of the variance. In late
pregnancy (30–34weeks), the most robust predictor of
pregnancy anxiety was earlier levels of pregnancy anxiety,
which accounted for nearly all of the variance in the model.
Their findings suggest that attitudes toward pregnancy
account for a moderate amount of variance in pregnancy
anxiety and that predictors of pregnancy anxiety are largely
invariant across pregnancy stages. Though this study has
considerable strengths, the measure of pregnancy anxiety
was not specific to particular domains of concern and
consisted of only four items, with relatively low internal
consistency (α's of .67–.72).

In the current study, we aimed to examine potential
predictors of pregnancy anxiety that have not been well
integrated in previous studies—sociodemographic, pregnan-
cy-specific, and mental health-related. We aimed to
determine the degree to which these putative predictors
accounted for overall pregnancy anxiety as well as the
content-specific dimensions of pregnancy anxiety outlined
by Huizink et al. [28]. We also aimed to begin addressing
“how” or “why” pregnancy anxiety predicts negative birth
and child outcomes by examining links with risky antenatal
health behaviors. Whereas previous work focused on region-
specific United States or European samples, we aimed to
recruit a national (United States) sample.

To begin investigating links between pregnancy anxiety
and risky health behaviors, we examined whether preg-
nancy anxiety predicted risk for significant alcohol use
during pregnancy. Other potential mediators of the
association between pregnancy anxiety and negative child
outcomes include HPA-axis dysfunction linked to high
maternal stress and anxiety [18,62], and anxiety-linked
changes in uterine blood flow [57]. Although research has
yet to consistently confirm these biological mechanisms,
particularly for uterine blood flow (see Kinsella et al. [30]),
significant associations between maternal plasma and
amniotic cortisol levels have been found (see Sarkar et al.
[53]). In addition to these potential stress-related biological
mechanisms, it is possible that antenatal anxiety is
associated with risky health behaviors such as alcohol
consumption. Several extant findings are consistent with
this possibility. Elevated maternal anxiety, including trait
anxiety and panic disorder, has been implicated in greater
alcohol use during pregnancy [42]. The tension reduction
hypothesis [12] proposes that alcohol-induced reductions in
anxiety reinforce drinking. This influential theory has met
with some support [20,65] and predicts greater alcohol
consumption for individuals endorsing higher levels of
anxiety. Pregnancy anxiety specifically, however, has
rarely if ever been examined with regard to alcohol use
risk. That is, previous studies have investigated the link
between pregnancy anxiety and birth/child outcomes, but
have rarely if ever examined whether pregnancy anxiety
associates with risky alcohol consumption during pregnan-
cy. If we were to find that pregnancy anxiety predicted
alcohol risk during pregnancy, this would likely help to
explain the poor birth and child outcomes associated with
pregnancy anxiety. Decades of research have documented
devastating outcomes such as fetal alcohol syndrome
stemming from heavy alcohol use during pregnancy (e.g.,
Refs. [3,24]). Even low levels of alcohol use during
pregnancy have been linked to growth deficits and long-
term detrimental behavioral outcomes [14,55], leading
many experts to conclude that “no level of alcohol
consumption is known to be safe in pregnancy” [43, p.
376]. In conclusion, risky alcohol use represents a potential
mediator of the relationship between pregnancy anxiety and
negative birth and child outcomes. This study signifies an
initial step in investigating whether an association exists
between pregnancy anxiety and risky alcohol use.

Due to the limited number of previous studies in this
area, we did not make specific predictions regarding
sociodemographic, pregnancy-specific, and mental health-
related predictors of pregnancy anxiety. Based on
previous research associating anxiety with increased
alcohol use, and multiple negative birth/child outcomes
specifically with pregnancy anxiety, we predicted that
pregnancy anxiety would be associated with greater
likelihood of risky alcohol use during pregnancy inde-
pendent of all other putative predictors (including
depression, other forms of anxiety, pregnancy-related
and sociodemographic factors).
2. Methods

2.1. Participants

Four hundred forty-seven English-speaking pregnant
women 18 years and older (N=447) were initially recruited
for the study. Of these, 428 women (n=428) met the
inclusion criteria and consented to completing the survey,
and 377 women completed the full survey. Of the survey
completers, we lost data on 66 due to an administrative
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error1 and therefore, our final sample consisted of n=311
pregnant women.

To access a national US sample, the survey and data
collection took place online through Qualtrics (licensed
through the University of Colorado) between April and
December of 2011. Participants were recruited by posting
links to the survey on national and regional pregnancy-
related Web sites and listserves and the crowdsourcing
Internet site Mechanical Turk. To access the study, which
was entitled “Pregnancy and Mental Health Survey,”
potential participants had to indicate that they were female,
currently pregnant, and at least 18years old (e.g., met the
study inclusion criteria). A large body of research shows that
responses to online surveys generally do not differ from
paper-and-pencil formats and do not alter questionnaires'
reliability or underlying factor structures (e.g., Refs.
[15,32,49]). Further, participants recruited from crowdsour-
cing Internet sites yield reliable data, to the same extent or
more so than mailed paper and pencil surveys [4].

Participants reported a mean age of 27.47years (5.97 SD;
range=18–47 years) and 2years of college education; 76.8%
(239/311) identified as White/Caucasian, 6.4% (20/311) as
Hispanic/Latina, 5.8% (18/311) as Asian, Asian American or
Pacific Islander, 5.8% (18/311) as Black/African American,
3.5% (11/311) as Biracial, 1.3% (4/311) as Native American,
and .3% (1/311) as Other. Median household income was
$31,000–40,000, with 19.2% reporting a household income
of $20,000 or less, and 6.1% reporting a household income
of $101,000 or more. The sample represented a broad
geographic range of the United States, with 25.6% (75/293)
of participants living in the Northeast, 23.5% (69/293) in the
Southeast, 20.1% (59/293) in the Midwest, 19.8% (58/293)
in the Southwest (including California), 9.9% (29/293) in the
Northwest, and 1.0% (3/293) in Hawaii.2

Regarding current relationship status, 57.2% (178/311)
were married, 35.7% (111/311) were in an ongoing,
committed relationship but unmarried, 4.5% (14/311) were
single, 1.3% (4/311) were engaged to be married, 0.6% (2/
311) were casually dating without commitment, and 0.6% (2/
311) indicated that they were divorced/separated (from their
most recent relationship partner). Participants were a mean of
24.30weeks (SD=9.04; range=4–41weeks) pregnant when
they took the survey and 36.3% (113/311) had given birth to
previous live children. Only 54.7% (170/311) of participants
reported that their pregnancy was “planned” but 79.7% (248/
311) indicated that they “wanted/desired” their current
pregnancy after they became pregnant.

Participants accessing the survey through pregnancy
Web sites and listserves were not paid for their participa-
tion, whereas those accessing the survey through Mechan-
1 While revising our survey to use the PRAQ-R instead of the original
PRAQ (see “Measures”) to make the survey shorter and less burdensome
for participants, we lost PRAQ data on a group of 66 participants due to
Qualtrics error.

2 Note that 18 participants did not indicate a geographic region.
ical Turk were paid 50 cents for survey completion, which
took 12min or less to complete for most participants.
Mechanical Turk participants were paid because the Web
site provides a straightforward method of payment via
PayPal. Because no straightforward method to pay
participants who accessed the survey outside of Mechanical
Turk was available, we did not pay these participants. Paid
and unpaid participants, however, did not evidence
differences on the main outcome variables (p’s≥ .1), likely
due to the minimal payment amount.

The study was approved by the University of Colorado,
Boulder, human subjects protection committee. Informed
consent was obtained online from all participants.

2.2. Measures

We aimed to assess central constructs as efficiently in
order to minimize the time burden for participants. We
therefore selected measures that were psychometrically
sound yet as brief as possible, widely used in previous
studies, and appropriate for use during pregnancy. They
included:

The Patient Health Questionnaire for Depression and
Anxiety (PHQ-4) [33] was designed to screen for depression
and anxiety in primary care, with related versions validated
in pregnant samples (see Kroenke et al. [34]). The PHQ-4
consists of two 2-item scales, one each for depression and
anxiety. The anxiety scale at a cutoff of 3 or more showed
fair sensitivity (0.65 for any anxiety disorder, ranging from
0.86 for generalized anxiety disorder to 0.59 for posttrau-
matic stress disorder) and good specificity (0.88 for any
anxiety disorder, ranging from 0.81 to 0.83 for individual
anxiety disorders) across four common anxiety disorders
[35], relative to Structured Clinical Interview (SCID) for
DSM-IV–derived diagnoses. The anxiety scale, therefore,
somewhat underdetected anxiety disorders but generally
performed well. Compared to SCID for DSM-IV diagnoses,
depression scale scores of 3 or above demonstrated good
sensitivity of 87% and specificity of 78% for major
depressive disorder and good sensitivity of 79% and
specificity of 86% for any depressive disorder [38]. In the
current sample, α=.86 for the anxiety scale and α=.82 for
the depression scale.

The 10-item Pregnancy-Related Anxiety Questionnaire-
Revised (PRAQ-R) [28] assesses three subscales of anxiety
that are specific to pregnancy: fear of giving birth, fear of
bearing a handicapped child, and pregnancy-related con-
cerns about one's appearance. In the current sample, all
three subscales were highly correlated with the full PRAQ-
R (r's≥0.7) and the full PRAQ-R evidenced good internal
consistency of α=.83. Therefore, we first employed the full
PRAQ-R in the models. If the PRAQ-R was significant at
the level of pb .09 (see below), we followed up by
examining the individual subscales. Subscales evidenced
reasonable to good internal consistency, with fear of giving
birth subscale α=.76, fear of bearing a handicapped child
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subscale α=.89, and concerns about appearance subscale
α=.84.

The State-Trait Anxiety Inventory (STAI) [56] assesses
state anxiety, that is, the degree of anxiety experienced “right
now… at this moment.” To reduce participant burden, we
used a six-item version of the STAI [41] validated on 288
parents of newborns [58]. In the parent sample, the six-item
STAI demonstrated good internal consistency (α=.81) and
high correlations (r=0.95) with the original 20-item STAI. In
the current sample, α=.87.

The 4-item T-ACE [54] screens specifically for prenatal
alcohol use and has been shown to be more effective than
several other alcohol screening tools in screening for risk
drinking during pregnancy (defined as consuming 1 oz or
more of alcohol per day during pregnancy) [6,9]. Of
pregnant women screening positively on the T-ACE (total
score of 2 or more), 40% met lifetime DSM-III-R alcohol
use disorder diagnoses and 43% currently consumed
alcohol (relative to 14% and 13% of women, respectively,
who screened negatively) [10], with another study
demonstrating a sensitivity of 87.8% and 89.2% for
these outcomes, respectively [9]. More recent work
demonstrated that increasing the T-ACE screening cutoff
during pregnancy from 2 to 3 greatly improved specificity
with little loss in sensitivity, and identified more
neurobehavioral deficits in offspring [11]. In the current
study, therefore, we investigated the T-ACE at the
original cutoff of 2 as well as the potentially improved
cutoff of 3 (total).

In addition to standardized questionnaires, we
employed a study-specific Demographics and Pregnancy
questionnaire that inquired about basic sociodemographics
and pregnancy-related questions including pregnancy due
date and whether the current pregnancy was desired/
wanted or planned.

2.3. Statistical analyses

Raw data were inspected graphically; prior to data
analysis, outliers (≥3 SD) were replaced with the next
highest, non-outlier value following the Winsor method [23].
Less than 5% of the data were modified during outlier
correction.

In SPSS 19.0, we constructed linear regression models to
analyze continuous outcomes and logistic regression models
to analyze dichotomous outcomes. To control for different
scales of measurement, all continuous dependent variables
were converted into z-scored variables prior to entry into
regression models.

To assess predictors of alcohol drinking risk during
pregnancy, we first separately tested models of socio-
demographic and pregnancy-related predictors (model 1)
and psychological predictors (model 2). Model 1 predictors
included age, income, education, religiosity, race / ethnicity
(self-identified as non-Latina white [0] versus non-white,
Latina, or multi-racial [1]), number of weeks pregnant (at
time of study), marital status (stable unmarried relationship
[0]3 versus married [1]), parity (defined herein as the number
of previous live births, no previous live births coded 0, one
or more coded 1), and whether the current pregnancy was
wanted or planned (coded 1, unwanted/unplanned coded 0).
Model 2 predictors included state anxiety, depression,
general anxiety, and pregnancy-related anxiety. If pregnan-
cy-related anxiety was significant or approach significance,
we followed up by examining which subscales of pregnant-
related anxiety contributed to this effect. Potentially
significant predictors from models 1 and 2 (at the level of
pb .09) were tested in the final model.4 In testing the final
model, non-significant predictors (pN .05) were removed.
Further, we employed hierarchical linear regression to
investigate the ΔR2 for each predictor entered on the first
versus last step of the equation. We constructed two sets of
models; one assessed T-ACE as a continuous variable in
linear regression and the other assessed T-ACE as a
dichotomous screener in logistic regression.

To assess the predictors of pregnancy-related anxiety, we
used the same model building approach except that
pregnancy-related anxiety served as the dependent variable
rather than a predictor. The PRAQ-R subscales in the current
study correlated highly with one another (r'sN0.7) and have
been employed as a single scale [27] and yet also have been
shown to assess different dimensions of pregnancy anxiety
[28]. Therefore, we constructed one model that examined the
predictors of overall pregnancy anxiety (PRAQ-R total) and
a second set of models that examined the predictors of each
pregnancy anxiety subscale.
3. Results

The means and standard deviations for the psychological
and outcome variables are displayed in Table 1.

3.1. What predicted overall pregnancy-related anxiety?

The predictors of overall pregnancy-related anxiety
(PRAQ-R total) are displayed in Table 2a. Significant
predictors in the final model included education, parity, state
s
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Table 1
Means and standard deviations for psychological study variables.

M or % SD or portion

State anxiety 14.90 3.96
General anxiety 7.42 3.86
Depression 6.10 3.84
Overall pregnancy anxiety 29.32 7.84
Fear of giving birth subscale 9.26 3.23
Fear of bearing a handicapped child subscale 11.21 4.13
Concerns about one's appearance subscale 8.85 3.26
T-ACE continuous 1.10 1.33
T-ACE score of 2+ 40.51% 126/311
T-ACE score of 3+ 12.54% 39/311
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anxiety, and general anxiety; together they accounted for
41% of the variance in pregnancy anxiety. Higher education
and having birthed previous children predicted lower overall
pregnancy anxiety whereas higher state and general anxiety
predicted higher pregnancy anxiety.
3.2. What predicted fear of giving birth?

For the fear of giving birth scale of the PRAQ-R,
significant predictors in model 1 (sociodemographic and
pregnancy-related predictors) included income (b=−0.49,
Table 2a
Sociodemographic, pregnancy-related and psychological predictors of
overall pregnancy anxiety (PRAQ-R total).

b SE t p

Model 1 predictors, model adjusted R2=.20
Age −0.31 0.51 −0.60 .55
Income −0.67 0.54 −1.25 .21
Education −0.89 0.51 −1.74 .08
Religiosity −0.15 0.44 −0.34 .74
Race/ethnicity −1.67 1.03 −1.63 .11
Parity −4.88 0.96 −5.09 b.001⁎⁎⁎
Marital Status −1.28 1.01 −1.27 .21
Pregnancy Wanted −2.59 1.33 −1.95 .05
Pregnancy Planned −0.31 1.05 −0.30 .77
Weeks pregnant 0.13 0.42 0.32 .75

Model 2 predictors, model adjusted R2=.31
State anxiety (STAI) 2.33 0.43 5.42 b.001⁎⁎⁎
Depression (PHQ-4) 0.54 0.47 1.17 .25
General anxiety (PHQ-4) 2.19 0.49 4.44 b.001⁎⁎⁎

Final combined model, model adjusted R2=.41a (n=311) ΔR2 if entered
on first /last
step

Education −1.04 0.35 −2.95 .003⁎⁎ .05/.02
Parity −4.61 .72 −6.39 b.001⁎⁎⁎ .12/.08
State anxiety (STAI) 2.20 0.41 5.31 b.001⁎⁎⁎ .25/.05
General anxiety (PHQ-4) 2.17 0.43 5.10 b.001⁎⁎⁎ .26/.05

⁎⁎ pb .01
⁎⁎⁎ pb .001
a Pregnancy wanted was no longer significant in the combined final

model, p=.11, and thus was omitted.
SE=0.19, t=−2.58, p=.01), and parity (b=−4.06, SE=0.34,
t=−12.01, pb .001) such that higher income and having
previous children predicted lower fear of giving birth. Age,
education, religiosity, race/ethnicity, marital status, wanted
pregnancy, planned pregnancy, and number of weeks
pregnant did not predict birthing fears (p'sN .11). Adjusted
R2 for model 1 was .43. Significant predictors in model 2
(psychological predictors) included only general anxiety (b=
1.00, SE=0.23, t=4.45, pb .001). State anxiety evidenced a
trend (b=.34, SE=.20, t=1.72, p=.09); depression did not
predict fear of giving birth (p=.84). Adjusted R2 for model 2
was .15. In the final combined model, STAI became fully
non-significant, p=.16, and was therefore omitted. See
Table 2b for the results of the final combined model, which
explained 49% of the variance in the fear of giving birth
scale.

3.3. What predicted fear of bearing a handicapped child?

For the PRAQ-R fear of bearing a handicapped child
scale, significant predictors in model 1 included race/
ethnicity (b=−1.53, SE=.58, t=−2.64, p=.009), and Marital
Status (b=−1.33, SE=0.57, t=−2.34, p=.02) such that
being non-white and married each independently predicted
lower fear of bearing a handicapped child. Age, income,
education, religiosity, parity, wanted pregnancy, planned
pregnancy, and number of weeks pregnant did not predict
handicapped child fears (p'sN .13). Adjusted R2 for model 1
was .08. Significant predictors in model 2 included general
anxiety (b=1.08, SE=0.24, t=4.49, pb .001) and state
anxiety (b=0.91, SE=0.27, t=3.31, p=.001) whereas
able 2b
inal models for pregnancy anxiety (PRAQ-R) subscales.

b SE t p

ear of giving birth
inal combined model, adjusted
R2=.49 (n=311)

ΔR2 if
entered on
first
/last step

come −0.44 0.13 −3.30 .001 .06/.02
eneral anxiety (PHQ-4) 0.96 0.14 7.12 b.001 .17/.08
arity −3.77 0.27 −13.76 b.001 .38/.31

ear of bearing a handicapped child
inal combined model, model adjusted R2=.24 (n=289) ΔR2 if

entered on
first /last
step

ace/Ethnicity −1.46 0.51 −2.89 .004 0.02/0.02
arital status −1.24 0.44 −2.79 .006 0.05/0.02
tate anxiety (STAI) 0.96 0.25 3.84 b.001 0.16/0.04
eneral anxiety (PHQ-4) 0.98 0.26 3.73 b.001 0.17/0.04

regnancy-related concerns about one's appearance
inal combined model, model adjusted R2=.17 (n=311)
anted pregnancy −1.55 0.44 −3.53 b.001 0.08/0.03
tate anxiety (STAI) 1.03 0.17 5.97 b.001 0.15/0.10
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Table 3a
T-ACE as a continuous predictor of drinking risk during pregnancy.

b SE t p

Model 1. Predictors, model adjusted R2= .08
Age −0.28 0.09 −2.01 .05⁎a

Income 0.12 0.09 1.34 .18
Education −0.06 0.09 −0.73 .46
Religiosity −0.02 0.08 −0.21 .83
Race/ethnicity −0.36 0.18 −2.04 .04⁎
Parity −0.13 0.16 −0.82 .42
Marital status −0.27 0.17 −1.56 .12
Pregnancy wanted −0.55 0.23 −2.42 .02⁎
Pregnancy planned −0.01 0.18 −0.07 .95
Weeks pregnant −0.02 0.07 −0.29 .77

Model 2 predictors, model adjusted R2= .10
State anxiety (STAI) 0.05 0.09 0.57 .57
Depression (PHQ-4) 0.17 0.10 1.73 .09
Anxiety (PHQ-4) −0.13 0.11 −1.20 .23
Pregnancy anxiety
(PRAQ-R total)

0.38 0.09 4.38 b.001⁎⁎⁎

Final combined modelb, model adjusted R2= .13 (n=311) ΔR2 if entered
on first /last
step

Age −0.16 0.07 −2.12 .04⁎ .05/.01
Pregnancy wanted −0.54 0.19 −2.89 .004⁎⁎ .07/.02
Pregnancy anxiety
(PRAQ-R total)

0.30 0.08 4.01 b.001⁎⁎⁎ .10/.05

⁎ pb .05.
⁎⁎ pb .01.
⁎⁎⁎ pb .001.
a p=.046.
b Race/ethnicity (white/nonwhite) was no longer significant in the final

combined model, p=.11, and thus was omitted.
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depression was non-significant (b=0.29, SE=0.26, t=1.13,
p=.26), with a model 2 Adjusted R2 of .22. See Table 2b
for the results of the final combined model, which explained
24% of the variance in the fear of bearing a handicapped
child scale.

3.4. What predicted pregnancy-related concerns about one's
appearance?

For the pregnancy-related concerns about one's appear-
ance scale of the PRAQ-R, the only significant predictor in
model 1 was a wanted pregnancy (b=−1.87, SE=0.59, t=
−3.16, p=.002), such that wanting one's current pregnancy
predicted lower pregnancy-related appearance concerns.
Age, income, education, marital status, race/ethnicity,
religiosity, parity, planned pregnancy, and number of
weeks pregnant did not predict appearance concerns
(p'sN .12). Adjusted R2 for model 1 was .06. The only
significant predictor in model 2 was state anxiety (b=0.92,
SE=0.20, t=4.56, pb .001), with a model 2 adjusted R2 of
.14. General anxiety and depression were non-significant
(p'sN0.22). See Table 2b for the results of the Final
combined model, which accounted for 17% of the variance
in the pregnancy-related concerns about one's appearance
scale.

3.5. What predicts drinking risk during pregnancy?
What role does pregnancy anxiety play in drinking risk
during pregnancy?

The predictors of alcohol risk during pregnancy as a
continuous variable are shown in Table 3a. Significant
predictors in the final model included age, wanted
pregnancy, and pregnancy anxiety; together they accounted
for 13% of the variance in drinking risk. Pregnancy anxiety
was the largest overall predictor of drinking risk, contribut-
ing ΔR2=.10 if entered on the first step of the model and
ΔR2=.05 if entered on the last step. Lower age and higher
pregnancy anxiety predicted higher drinking risk whereas
wanting the pregnancy predicted lower drinking risk. A
priori follow-up analyses of pregnancy anxiety subscales
revealed that fear of bearing a handicapped child (b=0.20,
p=.007), and fear of pregnancy-related impact on one's
appearance (b=0.20, p=.01) positively predicted alcohol
risk whereas fear of giving birth (b=−0.01, p=.89) did not.

The predictors of screening positively for drinking risk
during pregnancy with a total score of 2+ are displayed in
Table 3b. In the final model, age and marital status predicted
positive screening, with lower age and non-married status
associated with higher odds of screening positively.
Although they did not reach full statistical significance,
lower income (p=.05) and minority status (p=.05) predicted
lower odds of screening positively whereas higher overall
pregnancy anxiety (p=.07) predicted higher odds of
screening positively. A priori follow-up analyses of
pregnancy anxiety components revealed that fear of
pregnancy-related impact on one's appearance (B=0.36,
Exp[B]=1.43, 95% CI=1.08–1.89, p=.01) positively pre-
dicted a positive alcohol screening whereas fear of giving
birth (B=−0.15, p=.31) and fear of bearing a handicapped
child (B=0.12, p=.42) did not.

The predictors of screening positively for drinking risk
during pregnancy with a total score of 3+ are displayed in
Table 3c. In the final model, wanted pregnancy (Exp[B]
95% CI=0.16–0.77, p=.009) and general anxiety (Exp[B]
95%CI=0.12–0.75, p=.004) were associated with reduced
odds of screening positively whereas depression (Exp[B]
95% CI=0.1.15–3.34, p=.01) and pregnancy anxiety
(Exp[B] 95% CI=0.1.61-4.14, pb .001) were associated
with greater odds of screening positively for risky
drinking. Pregnancy anxiety served as the single largest
predictor of screening positively for drinking risk. A
priori follow-up analyses of pregnancy anxiety compo-
nents revealed that fear of bearing a handicapped child
(B=0.59, Exp[B]=1.80, 95% CI=1.18–2.74, p=.007)
positively predicted a positive alcohol screening whereas
concerns about the impact of pregnancy on one's
appearance (B=0.40, Exp[B]=1.48, 95% CI=0.96–2.30,
p=.08) and fear of giving birth (B=0.28, Exp[B]=1.32,
95% CI=0.84–2.06, p=.22) did not.



able 3c
-ACE (total score of 3+) as a dichotomous screener of drinking risk during
regnancy.

B SE Exp(B) 95% CI for
Exp(B)

p

odel 1 predictors⁎
ge 0.29 0.24 1.34 0.84-2.13 .22
come 0.19 0.27 1.21 0.71–2.06 .49
ducation −0.43 0.26 0.65 0.39–1.09 .10
eligiosity −0.02 0.23 0.98 0.62–1.53 .92
ace/Ethnicity −0.53 0.56 0.59 0.20–1.75 .34
arity −0.88 0.54 0.42 0.15–1.20 .10
arital Status −0.64 0.49 0.53 0.20–1.37 .19
regnancy Wanted −1.33 0.58 0.27 0.09–0.82 .02⁎
regnancy Planned 0.07 0.57 1.07 0.35–3.25 .91
eeks pregnant −0.06 0.21 0.94 0.62–1.43 .78

odel 2 Predictors
tate Anxiety (STAI) 0.06 0.24 1.07 0.67–1.70 .79
epression (PHQ-4) 0.68 0.27 1.97 1.17–3.31 .01⁎
nxiety (PHQ-4) −0.85 0.31 0.43 0.24–0.78 .006⁎⁎
regnancy Anxiety
(PRAQ-R total)

1.02 0.24 2.78 1.73–4.46 b.001⁎⁎⁎

inal Combined Model (n=311)
anted −1.04 0.40 0.35 0.16–0.77 .009⁎⁎
epression (PHQ-4) 0.67 0.27 1.96 1.15–3.34 .01⁎
eneral Anxiety (PHQ-4) −0.89 0.31 0.41 0.23–0.75 .004⁎⁎
regnancy Anxiety
(PRAQ-R total)

0.95 0.24 2.58 1.61–4.14 b.001⁎⁎⁎

⁎ pb .05.
⁎⁎ pb .01.
⁎⁎⁎ pb .001.

Table 3b
T-ACE (total score of 2+) as a dichotomous screener of drinking risk during
pregnancy.

B SE Exp(B) 95% CI for
Exp(B)

p

Model 1 predictors⁎
Age −0.58 0.17 0.56 0.40–0.79 .001⁎⁎
Income 0.28 0.17 1.32 0.95–1.84 .10
Education 0.03 0.16 1.03 0.75–1.40 .86
Religiosity −0.04 0.14 0.96 0.74–1.26 .78
Race/Ethnicity −0.66 0.33 0.52 0.27–0.99 .05⁎a

Parity 0.04 0.30 1.04 0.58–1.87 .89
Marital status −0.64 0.31 0.53 0.29–0.97 .04⁎
Pregnancy wanted −0.39 0.40 0.68 0.31–1.48 .32
Pregnancy planned −0.18 0.32 0.83 0.44–1.56 .57
Weeks pregnant 0.01 0.13 1.01 0.78–1.30 .95

Model 2 predictors
State anxiety (STAI) 0.09 0.15 1.10 0.81–1.47 .55
Depression (PHQ-4) 0.00 0.16 1.00 0.74–1.37 .98
Anxiety (PHQ-4) 0.07 0.17 1.08 0.77–1.51 .68
Pregnancy anxiety
(PRAQ-R total)

0.38 0.15 1.46 1.10–1.95 .009⁎⁎

Final combined model (n=289)
Age −0.57 0.16 0.57 0.42–0.78 b.001⁎⁎⁎
Incomeb 0.30 0.15 1.35 1.0–1.83 .05
Race/Ethnicity −0.63 0.32 0.54 0.29–1.00 .05
Marital status −0.64 0.30 0.53 0.30–0.95 .03⁎
Pregnancy anxiety
(PRAQ-R total)

0.25 0.14 1.28 0.98–1.68 .07

⁎ pb .05.
⁎⁎ pb .01.
⁎⁎⁎ pb .001.
a p=.046.
b We retested and kept Income as a predictor of positive T-ACE screening

in the final combinedmodel because it was borderline significant (p=.096) and
overlaps significantly with Education. With Education removed in the final
combined model, we wanted to examine whether Income would better predict
the outcome, which it did. We kept pregnancy anxiety in the final model
because it represented the principal predictor of interest.
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4. Discussion

Within a national US sample, we aimed to investigate the
sociodemographic, pregnancy, and mental health-related
predictors of pregnancy anxiety. Second, we examined the
associations between pregnancy anxiety and risk for
significant alcohol use during pregnancy, controlling for a
broad range of sociodemographic and other variables.
Whereas we did not make specific predictions regarding
our first aim, we predicted that pregnancy anxiety would
predict risk for significant alcohol use during pregnancy.

4.1. Predictors of pregnancy anxiety

For predictors of pregnancy anxiety, we found that greater
education, parity (having no previous children), higher state
anxiety and higher general anxiety predicted higher overall
pregnancy anxiety, accounting for 41% of its variance.
Depending on the order of entry into the equation, effect
sizes ranged from small to medium for education, medium to
large for parity, and medium to very large for state anxiety
and general anxiety. Our results differ somewhat from those
of Gurung et al. [21] who found that parity did not predict
pregnancy anxiety; however, Gurung et al. employed a more
general measure of pregnancy anxiety within a predomi-
nantly ethnic /racial minority sample.

For predictors of specific domains of pregnancy anxiety,
we found that lower income, higher general anxiety, and
parity (having no previous children) predicted greater fear of
giving birth and accounted for a colossal 49% of its variance.
The effect sizes of contributions to fear of giving birth varied
from small to medium for income, medium to large for
general anxiety, and very large for parity. Logically, having
birthed other children likely increases knowledge, realistic
expectations, and self-efficacy regarding birthing (at least if
previous births went well), thus serving as a strong protective
factor for fear of birthing. Facing birth for the first time, on
the other hand, involves many anxiety-provoking unknowns.
Higher income may lower fears of giving birth because of
greater access to birthing resources such as professional
support (e.g., doulas) and greater number and quality of
choices regarding where and therefore how one gives birth.
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Regarding fear of bearing a handicapped child, being white,
unmarried, and having higher state and general anxiety
served as independent risk factors, accounting for 25% of the
variance in fear of bearing a handicapped child. Higher state
anxiety (medium to large effect) and general anxiety
(medium to large effect) represented the largest predictors
of handicapped child fears; race/ethnicity (small effect) and
marital status (small to medium effect) represented more
modest predictors. Being unmarried may result in greater
anxiety due to imagining the greater time and financial
demands that often accompany a child with special needs,
within a couple that is less formally committed. Interestingly,
ethnic and racial minority women as a group worried less
than white women about bearing a handicapped child,
although the effects were modest. The relatively small
numbers within each minority group did not permit an
examination of whether this was true for some minority
groups but not others.

For pregnancy-related concerns about one's appearance,
unwanted pregnancy (small to medium effect) and state
anxiety (medium to large effect) served as the only
significant predictors, together accounting for 17% of the
variance in appearance-related concerns. Perhaps not
wanting one's pregnancy leads to greater resentment and
anxiety regarding the weight gain, water retention, and other
physical changes associated with pregnancy that run counter
to Western society's “beauty” and “thinness” ideals.

The role of state anxiety and general anxiety in the current
study parallels the examination of state and trait anxiety by
Huizink et al. [28] in their examination of the three subscales
of the Pregnancy-Related Anxiety Questionnaire Revised
(PRAQ-R). In general, we found that state and general
anxiety contributed more significantly to pregnancy anxiety
(PRAQ-R) outcomes, in the range of 15%–26% when
entered first in the equation, compared with the findings of
Huizink et al. Even at these levels of contribution, however,
pregnancy anxiety appears to represent a largely distinct
construct. Further, we examined the independent contribu-
tion of depression and found that it did not predict any
dimension of pregnancy anxiety. We therefore echo the
conclusion of Huizink et al. that pregnancy anxiety (as
assessed by the PRAQ-R) appears to serve as a largely
distinct construct independent of both depression and other
forms of anxiety. On the other hand, it is possible that
pregnancy anxiety serves as a “lightening rod” for women
who tend to experience high anxiety in general. Within the
context of pregnancy, that is, high trait anxious women may
direct their anxiety toward pregnancy-related concerns. Prior
to and following pregnancy, high anxiety may be directed
elsewhere (e.g., toward worrying about finances, children,
relationships, world affairs, etc.). From this perspective,
assessing pregnancy anxiety may represent the best way to
elicit anxiety levels when women are pregnant. The
possibility remains, therefore, that pregnancy anxiety does
not tap a unique or independent construct but rather serves as
a focal point during pregnancy for elevated anxiety more
generally. Longitudinal studies that extend from pre-
pregnancy through postpartum are needed to address this
possibility, and to thoroughly differentiate between preg-
nancy anxiety and underlying trait anxiety or anxiety
disorder symptoms.

Paralleling the previous findings of Gurung et al. [21], we
also found that pregnancy stage did not predict pregnancy
anxiety. Finally, our analyses demonstrated that each
dimension of pregnancy anxiety associated with a relatively
unique set of predictors, suggesting that pregnancy anxiety is
not entirely a unitary construct. That is, different women
worry about different aspects of being pregnant.

4.2. Pregnancy anxiety and risk of significant alcohol use

Within two of three analyses, pregnancy anxiety served
the single most robust predictor of risk for significant
alcohol use during pregnancy (as assessed by the T-ACE)
from among the many sociodemographic, pregnancy-
related, and mental health-related variables we examined.
Importantly, pregnancy anxiety better predicted drinking
risk during pregnancy than did depression or other forms of
anxiety. Further, findings revealed an interesting difference
between pregnancy anxiety and general anxiety in relation
to drinking risk.

For drinking risk as a continuous variable, lower age,
unwanted pregnancy, and higher pregnancy anxiety pre-
dicted higher drinking risk during pregnancy. Age (small to
medium effect) and unwanted pregnancy (small to medium
effect) accounted for modest amounts of variance in drinking
risk. Pregnancy anxiety accounted for a moderate amount of
variance (medium to large effect) representing the largest
predictor of drinking risk even with the other significant
predictors in the model.

The T-ACE is more typically employed as a dichoto-
mous screener for drinking risk during pregnancy, with
total score cutoffs ranging from 2 to 3 [11,54]. At the usual
total score cutoff of 2, pregnancy anxiety did not reach full
significance as a predictor of screening positively for high
drinking risk during pregnancy (p=.07). Rather, age and
marital status were the only significant predictors. Younger
and unmarried women were at greater odds for screening
positively for risky drinking during pregnancy. This finding
is consistent with epidemiological findings that younger
age and unmarried status predict heavier alcohol use and
greater risk of alcohol use disorders among both pregnant
and non-pregnant women [8,26].

Recent work, however, suggests that a total score cutoff
of 3 on the T-ACE greatly improves the poor specificity
associated with the traditional cutoff of 2 without
compromising sensitivity [11]. At a cutoff of 3, pregnancy
anxiety again emerged as a robust predictor of drinking risk
during pregnancy, predicting 1.6 to 4.1 greater odds of
screening positively on the T-ACE.5 Interestingly, general
anxiety also predicted positive screening on the T-ACE, but
in the opposite direction. Whereas pregnancy anxiety was
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associated with significantly higher odds of risky drinking,
general anxiety was associated with significantly lower odds
of risky drinking during pregnancy (with both predictors in
the model). This pair of findings suggests that the pregnancy-
specific component of anxiety is uniquely associated with
higher drinking risk during pregnancy. This has important
implications for mental health, obstetrics, and primary care
practitioners, in that being anxious about pregnancy should
be specifically assessed. Depression was associated with
greater risk of screening positively (odds 1.2–3.3) but not to
the same degree as pregnancy anxiety.

Which domains of pregnancy anxiety account for
elevated drinking risk? Fear of bearing a handicapped child
and pregnancy-related appearance concerns each predicted
two out of three drinking risk outcomes, whereas fear of
giving birth did not predict even a single drinking risk
outcome. Thus, distinct domains of pregnancy anxiety
differentially predicted drinking risk. To speculate, it may
be easier to readily access opportunities to cope with fear of
giving birth through birth classes offered by most hospitals.
Fewer hospital resources may be available to cope with fears
of bearing a handicapped child or pregnancy-related
appearance concerns (for even with invasive prenatal genetic
testing, handicapped children can result from birth-related
incidents); therefore, these fears may be more difficult to
alleviate. These findings suggest that it may be particularly
important for mental health practitioners and obstetricians to
inquire about and support patients regarding fears of bearing
a handicapped child and fears of pregnancy-related impact
on one's appearance. Obstetricians could probe these
concerns in the context of discussing the importance of
good prenatal care more generally, including taking prenatal
vitamins, managing a healthy diet, gaining weight appropri-
ately, avoiding alcohol and drugs, keeping prenatal appoint-
ments, and completing prenatal diagnostic testing.

Our findings regarding the uniquely robust relationship
between pregnancy anxiety and risk for significant alcohol
use during pregnancy may help to explain some of the
previously demonstrated associations between antenatal
anxiety and negative child outcomes. Studies on the
association between pregnancy anxiety and birth/child
outcomes generally have not accounted for alcohol use
during pregnancy (e.g., Refs. [31,48,59-61]) or have defined
alcohol use conservatively as one or more units per day in the
first three months of pregnancy [44-46,53]. Research on
growth deficits and negative behavioral outcomes, however,
has shown that any alcohol consumption during pregnancy
[14,55] and certainly consumption at levels lower than one
or more drinks per day can negatively impact fetal, infant,
and child development. Even light drinking in the third
5 In this and all other reported findings, additional significant predictors
were included in the models; therefore, each result is independent and
parsed from the variance shared with other predictors.
trimester, which was not assessed in most previous studies,
leads to increased risk of pre-term birth (e.g., Ref. [39]), a
negative outcome strongly linked with pregnancy anxiety
[18]. In fact, a recent study by Dunkel-Schetter and
colleagues [19] (as cited in Dunkel-Schetter, 2011) in a
large sample of Mexican-origin, low-income women,
demonstrated that increased risk of pre-term birth due to
high stress was no longer significant once alcohol and
substance use were controlled for. These results suggest that
risky health behaviors such as alcohol and substance use
during pregnancy may mediate the relationship between
pregnancy anxiety and elevated risk of pre-term birth.

4.3. Study limitations

The major limitation of the current study is that we
utilized a cross-sectional sample and therefore could not
establish the temporal relationship between our predictor and
outcome variables. We therefore used the word “predictor”
only in the statistical sense because within our cross-
sectional sample causative or true predictive relationships
could not be determined. The possibility remains, therefore,
that drinking during pregnancy predicted pregnancy anxiety
rather than vice versa (pregnancy anxiety predicting risky
drinking). The finding that pregnant-related changes in one's
appearance strongly associated with drinking risks during
pregnancy, however, does not easily fit with this possibility.
Although it makes sense that women at risk for significant
drinking during pregnancy might worry more about bearing
a handicapped child (for good medical reasons), it does not
stand that they would worry more about their appearance.
Longitudinal studies are now needed to pinpoint the
direction of the relationship between pregnancy anxiety
and drinking risk over time. Second, we did not control for
medical risk factors, as has been recommended by Dunkel-
Schetter [18]. Medical risk factors have significantly
predicted pregnancy anxiety in previous studies (e.g., Ref.
[21]) and should be accounted for in future replication
efforts. Third, racial and ethnic minorities represented 23.5%
of the current sample whereas the 2010 Census indicates that
30.9% of the US population identifies as a racial or ethnic
minority. Blacks/African Americans and Latinos in partic-
ular were underrepresented in the present study; caution
should be undertaken when generalizing to these groups.
Future studies should also examine racial/ethnic groups
individually, which we could not due to limited group sizes,
as well as assess the predictive potential of communalism,
which recent work shows is a robust culture-related predictor
of mental health during pregnancy [1]. Fourth, we utilized an
Internet sample in order to draw from a fully national sample
of pregnant women. Although researchers in psychiatry and
medicine are increasingly using the Internet to study (e.g.,
Ref. [5]) and treat patients (e.g., Ref. [50]), results should be
replicated in clinic samples. Fifth, we aimed to minimize
participant burden and therefore utilized brief measures for
each psychological construct of interest. Each of our
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measures, however, evidenced good psychometrics partic-
ularly given their brief length. Future studies would benefit,
nonetheless, from comparing the current results with results
obtained with longer measures such as the Edinburgh
Postpartum Depression Scale [13] to assess depression
rather than the ultra-brief measure of depression used
presently [33]. More in-depth measures of alcohol use and
risk during pregnancy should also be employed to
supplement the T-ACE in future studies (see Burns et al.
[6]). Finally, due to our interest in examining specific
predictors for each domain of pregnancy anxiety, we
reported many statistical analyses. A large portion of the
results, however, represented model building regression
steps for a limited number of outcomes. Thus, the total
number of dependent variables remained relatively small.
Further, we reported effect sizes throughout the paper, and
found moderate to large effects for the main predictors
of interest (e.g., pregnancy anxiety and the other mental
health constructs).
5. Conclusion

In a national US sample of adult pregnancy women, we
replicated previous findings [28] that pregnancy anxiety as
measured by the PRAQ-R represents a unique construct that
is largely independent from depression and other forms of
anxiety. We further demonstrated that each dimension of
pregnancy anxiety is accounted for by a different set of
predictors, suggesting that pregnancy anxiety is not entirely
unitary and that different women endorse different pregnan-
cy-related concerns. Finally, pregnancy anxiety predicted
important consequences. Pregnancy anxiety emerged as the
largest predictor of significant alcohol consumption risk
during pregnancy in two out of three analyses. In summary,
pregnancy anxiety represents a unique set of fears associated
with important alcohol-related risks during pregnancy.
Mental health and obstetrics practitioners can act on these
findings by inquiring about and supporting pregnant patients
regarding pregnancy-related fears and concerns.
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