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Cognitive Behavioral Stress Management Effects on Prenatal
Anxiety Among Low-Income Women

Carolyn Ponting?, Denise A. Chaviral, Christine Dunkel Schetter!, Guido G. Urizar Jr2
1 Department of Psychology, University of California, Los Angeles

2 Department of Psychology, California State University, Long Beach

Abstract

Objective: Few studies have tested cognitive behavioral therapy to reduce prenatal anxiety
despite substantial empirical support among individuals seeking treatment for anxiety symptoms.
We examined whether a brief cognitive behavioral intervention delivered to low-income pregnant
women would be efficacious for reducing prenatal anxiety.

Method: A sample of 100 primarily ethnic and racial minority pregnant women with subclinical
anxiety (74% Latina, 18% Black; Mge = 26.5) were randomized to an 8-week cognitive
behavioral stress management (CBSM) intervention (17 = 55), or to an attentional control condition
(n=45). Two forms of anxiety (state and pregnancy-specific) were measured at baseline, post-
treatment, and at follow-up in the postpartum using the State—Trait Personality Inventory-State and
the Pregnancy Related Anxiety scale, respectively. Intent-to-treat (ITT) and completer analyses
were conducted using linear mixed models to test mean differences in both forms of anxiety

by group assignment and by intervention completion (<7 vs. =7 sessions) at post-treatment and
follow-up timepoints.

Results: ITT results revealed no intervention Group x Time interactions for state, A3, 356) =
.51, p= .68, or pregnancy-specific anxiety, A2, 184.39) = .75, p= .47, indicating no intervention
effect post-treatment or at follow-up. Completer analyses showed that women who received all
intervention content (34.5%) had significantly less state anxiety at post-treatment compared to
women who had not completed the intervention, (65.5%; Msessions = 3.62); F(6, 270.67) = 2.35, p
=.03, and those in the control condition.

Conclusions: While we did not find support for the use of CBSM to treat prenatal anxiety
among low-income women, those who received a full dose benefited in state anxiety immediately
postintervention.

Correspondence concerning this article should be addressed to Carolyn Ponting, Department of Psychology, University of California,
Los Angeles, 1183C Franz Hall, 502 Portola Plaza, Los Angeles, CA 90095, United States. cponting@ucla.edu.

The data reported in this manuscript were collected from 2011 to 2013. Findings from the data collected as part of this randomized
controlled trial of a cognitive behavioral stress management intervention have been reported in separate manuscripts. Manuscript

1 (Urizar, Yim, et al., 2019) focuses on the intervention effects on perceived stress and maternal salivary cortisol variables, while
Manuscript 2 (Urizar, Caliboso, et al., 2019) reports on the process evaluation of the intervention, including intervention delivery,
receipt and enactment as well as participants’ confidence in using intervention strategies.
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Psychotherapy is the first line of treatment recommended by obstetricians and psychologists
for women who have anxiety symptoms that interfere with functioning during pregnancy
(Bandelow et al., 2014; Dayan & Yoshida, 2007). However, most treatment efficacy studies
for anxious pregnant women focus on complementary and alternative therapies (e.g., yoga),
and many are methodologically flawed (Matthews et al., 2017; Newham, 2014). A paucity
of psychological intervention trials with anxious pregnant women (Nillni et al., 2018) leave
obstetric and mental health providers with an evidence base primarily derived from research
with nonpregnant samples, which may not translate to women with prenatal anxiety. For
example, psychotherapies with clear efficacy for anxiety reduction in the general population,
including cognitive behavioral therapy (CBT), exposure therapy (Deacon & Abramowitz,
2004), or acceptance and commitment therapy (Landy et al., 2015), have little to no causal
research supporting their efficacy for prenatal anxiety (Arch et al., 2012; Nillni et al., 2018).

The absence of evidence-based clinical interventions for pregnant women is concerning,
given that prenatal anxiety disorders are prevalent. An estimated 15.6% of women meet
criteria for an anxiety disorder during pregnancy—making them more common than
depressive disorders in the perinatal period (Fairbrother et al., 2016). Anxiety symptoms

in pregnant women may also manifest as fears about pregnancy, described as pregnancy-
specific anxiety (Guardino & Schetter, 2014). Pregnancy-specific anxiety is a type of
anxiety not currently captured by The Ameican Psychiatric Association’s diagnostic criteria
(Sharma & Mazmanian, 2014). This category includes persistent worries during pregnancy
relating to a woman’s prenatal health, her delivery, the well-being of the baby, and future
parenting, and is estimated to affect 14.4% of women (Poikkeus et al., 2006). Pregnancy-
specific anxiety is conceptually and empirically distinct from general trait and state anxiety
(Dunkel Schetter & Ponting, 2021), and also from clinical diagnoses, such as generalized
anxiety disorder (Blackmore et al., 2016). For example, a recent study showed that state
anxiety in the previous week only accounted for between 2% and 23% of the variance

in pregnancy-specific anxiety across all trimesters (Anderson et al., 2019). Furthermore,

the presence of distinctive worries, the time limited nature, and the unique outcomes (e.g.,
preterm birth) associated with pregnancy-specific anxiety have led researchers to consider it
a distinct type of anxiety (Anderson et al., 2019).

Data show that ethnic and racial minority women have higher rates of prenatal anxiety than
their non-Latina White counterparts. For example, findings from a British national survey on
maternal health (7= 5,000) indicated that ethnic and racial minority women were over 1.5
times more likely to report feeling anxious during pregnancy than non-Latina White women
(Henderson & Redshaw, 2013). Similarly, results from a survey of over 3,500 pregnant
Canadian women showed that 28% of Latinas and 26% of Black women reported symptoms
of state anxiety above a clinical cutoff, compared to 17% of non-Latina Whites (Robinson

et al., 2016). Latinas and Black women (Guardino & Schetter, 2014) also show greater
pregnancy-specific anxiety than their non-Latina White counterparts.

J Consult Clin Psychol. Author manuscript; available in PMC 2023 March 24.
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Research supports that the disproportionate burden of anxiety on Latinas and Black women
is related to systemic and structural factors. Due to systemic racism and xenophobia, ethnic
and racial minority women in the U.S. are disproportionately likely to encounter poverty
(Tucker & Lowell, 2016). Financial context is important to consider given the higher rates of
perinatal anxiety in low-income settings (Henderson & Redshaw, 2013) and the associated
difficulties accessing insurance, housing, and transportation—social determinants related
to worse prenatal care (Gadson et al., 2017). Ethnic and racial minority women are also
more likely than their non-Latina white counterparts to encounter prenatal care providers
whose lack of knowledge around their prenatal cultural practices or whose implicit biases
(e.g., perception of patients as noncompliant) are distressing (Lieberman et al., 2020).

This is substantiated by data, showing that Latinas and Black women rate interactions

with providers in family planning (Dehlendorf et al., 2010) and prenatal care contexts
(Novick, 2009) as unpleasant, discriminatory, or inadequate—experiences that increase
odds of prenatal anxiety (Henderson & Redshaw, 2013). In the case of immigrant Latinas,
traumatic migration experiences, including family separation (Lara-Cinisomo et al., 2019)
and fears, related to deportation (Salas-Wright et al., 2015) further increase risk for anxiety.
Thus, Latinas and Black women constitute a high-risk group for prenatal anxiety who stand
to benefit from psychological interventions to reduce anxious symptomology.

Interventions that target prenatal state anxiety and pregnancy-specific anxiety may alleviate
adverse outcomes for women during pregnancy and the postpartum. Both of these types

of anxiety are associated with adverse health behaviors during pregnancy (e.g., alcohol

use; Leis et al., 2012; Lobel et al., 2008), adverse birth outcomes, including preterm

birth (Dunkel Schetter & Tanner, 2012) and low birthweight (Ding et al., 2014), and
subsequent maternal anxiety after birth (Blackmore et al., 2016). Importantly, pregnancy-
specific anxiety predicts shorter gestational age, lower birthweight, and generalized anxiety
diagnoses after controlling for prenatal anxiety disorders, suggesting an independent effect
on maternal physiology and psychopathology (Blackmore et al., 2016). Taken together,
findings suggest that both state and pregnancy-specific anxiety have significant and unique
effects on mental health and birth outcomes—making reduction of both types of anxiety a
prenatal health priority.

Psychological interventions for prenatal anxiety—including state anxiety, pregnancy-specific
anxiety, and their combination—are urgently needed, as currently, no intervention modality
has sufficient evidence to be considered efficacious (Chambless & Ollendick, 2001). Though
randomized controlled trials (RCTs) have examined therapies, such as mindfulness and CBT
for state anxiety symptoms, sample sizes are small and intervention effects are inconsistent
(Matvienko-Sikar et al., 2016; Newman et al., 2017). Psychological interventions that

target pregnancy-specific anxiety are also lacking. In a recent systematic review of
nonpharmacological interventions for pregnancy-specific anxiety (Stoll et al., 2018), the
authors note that two of six RCTs tested the efficacy of manualized psychotherapies; both

of these trials utilized a CBT approach. While one trial reported significantly reduced
childbirth and related worries (outperforming a control condition; Saisto et al., 2001), the
other trial did not (Bittner et al., 2014). It is possible that making time for treatment during

a period of increased medical contact (Kim et al., 2010), and uncertainty about whether
symptoms are due to hormonal changes (Kingston et al., 2015) deters pregnant women

J Consult Clin Psychol. Author manuscript; available in PMC 2023 March 24.
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from effectively engaging in CBT—Ieading to worse treatment outcomes than those reported
in nonpregnant samples. Disparities in treatment outcomes for anxiety during pregnancy

as compared to other points in women’s lives, and the lack of data on evidence-based
interventions for pregnancy specific anxiety, a distinct presentation of anxiety, underscore
the need to examine the efficacy of CBT in pregnant women broadly.

Cognitive behavioral stress management (CBSM) is a cognitive behavioral intervention
that effectively reduces anxious symptoms in adults, but remains untested for prenatal
anxiety. CBSMs share several treatment targets with traditional CBT, including changing
maladaptive thoughts and behaviors to reduce worry and tension. Initial evidence suggests
that CBSM reduces anxiety symptoms in both clinical and “at risk” samples. For example,
in treatment studies of women with preterm labor (Scherer et al., 2016) and generalized
anxiety disorder (Asmaee Majid et al., 2012), participants randomized to CBSM showed
that steeper declines in anxiety symptoms post-treatment compared to those in the control
groups. CBSM can also be feasibly delivered to pregnant women (Urizar, Caliboso, et al.,
2019), and ethnic and racial minorities (Lopez et al., 2013; Penedo et al., 2007). Moreover,
CBSM has led to reductions in correlates of anxiety, such as stress and cortisol during
pregnancy (Karamoozian & Ghasem, 2015; Urizar & Mufioz, 2011), findings replicated in
the present CBSM trial, whose stress outcomes are reported in Urizar, Yim, et al. (2019).

CBSM also shows promise in the realm of acceptability, and preliminary findings suggest
high consumer satisfaction among pregnant ethnic and racial minority samples (Urizar,
Caliboso, et al., 2019). CBSM’s emphasis on relaxation techniques to reduce physiological
arousal is likely important for cultural fit given evidence that Latinx and Black Americans
often express anxious distress somatically (Hunter & Schmidt, 2010; Lewis-Fernandez et al.,
2010). Furthermore, CBSM’s normalizing language (i.e., “stress”) and familiar strategies
(e.g., relaxation and problem solving) reduce clinical jargon, which may increase the
acceptability of an intervention with minority populations (Chavira et al., 2017). Improving
acceptability of psychological interventions is critical for pregnant Latina and Black women
living in the United States who report high mental health service utilization stigma (Ko et
al., 2012; O’Mahen et al., 2011) and disproportionate treatment dropout (Cooper & Conklin,
2015).

Given the dearth of evidence-based interventions for prenatal anxiety and the elevated rates
of anxiety symptoms among pregnant Latinas and Black women, examining the efficacy of
a psychological intervention for prenatal anxiety outcomes in this group is warranted. Initial
findings regarding CBSM’s acceptability and effectiveness suggest that it may be a useful
treatment option for pregnant women from ethnic and racial minority backgrounds (Urizar,
Yim, et al., 2019). The goal of the present study was to examine prenatal anxiety outcomes
among a community sample of ethnic and racial minority pregnant women following their
randomization to either a CBSM intervention or a control group. We hypothesized that
women randomized to the CBSM group would report lower state and pregnancy-specific
anxiety at post-treatment compared to those in the control condition. We did not have
a-priori hypotheses about whether anxiety reductions would last into follow-up timepoints
given limited data on treatment maintenance during the perinatal period.

J Consult Clin Psychol. Author manuscript; available in PMC 2023 March 24.
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Participants were 100 pregnant women (primarily Latina 70.3% and African American
17.8%) recruited from six prenatal centers in California, which serve low-income
populations (Urizar, Caliboso, et al., 2019). Recruitment was achieved through referrals

by health care providers and distribution of printed flyers, or in person contact by research
staff in waiting rooms of prenatal clinics. Pregnant women were eligible if they were

18 years of age or older, less than 17-week pregnant, and fluent in English or Spanish.
Though no cutoffs on anxiety, depression or stress were used to determine eligibility,
women currently diagnosed with a mental health disorder (e.g., depression and anxiety), or
significant medical concerns (e.g., gestational diabetes) per self-report were excluded. These
exclusion criteria were important to the parent trial (see Urizar, Yim, et al., 2019), which
sought to reduce stress among a community sample, of low-income women considered “at
risk” for stress and anxiety because of a sociodemographic profile associated with various
systemic stressors (e.g., Antoni et al., 2009). For additional information regarding study
enrollment and randomization procedures, see Urizar, Yim, et al. (2019).

Women were randomized to receive either the CBSM intervention (17 = 55), or to an
attentional control condition that received weekly prenatal health information sent by mail (n
= 45). Women in the intervention and the attentional control groups received treatment,

or the educational materials for 8 weeks. Women completed self-report measures of
psychological distress, including stress (primary outcome of trial; Urizar, Yim, et al., 2019),
depression and prenatal anxiety prior to treatment (i.e., baseline), following the 8-week
intervention (i.e., post-treatment), at 30—32-week gestational age (i.e., third trimester follow-
up), and 3-month postpartum. Participants received up to $200 in gift cards for completing
all four study assessments. All study procedures were approved by the institutional review
board at California State University, Long Beach (National Institutes of Health, Clinical
Trial NCT03627247). Baseline characteristics of women randomized to each group can be
found in Table 1; there were no statistically significant differences between groups.

Cognitive Behavioral Stress Management Program

The SMART Moms CBSM protocol is a manualized group-based CBT program created to
teach women coping and relaxation skills for common prenatal stressors (e.g., concerns
about their baby’s health and financial stressors during pregnancy). The intervention
combined and adapted materials from a CBT-based postpartum depression prevention
intervention created for and tested with Latina and Black women (Mufioz et al., 2007;
Tandon et al., 2014) and a cognitive behavioral stress management intervention for women
with breast cancer (Antoni, 2003). In addition to surface-structure adaptations that served as
an initial step towards improving cultural fit (i.e., using images of Latinas and Black women
and Spanish language intervention protocol), the CBSM protocol also included deep-
structure adaptations. For example, sessions provided body-based relaxation interventions
—a common practice to reduce distress in Latinas and Black women (Burnett-Zeigler et

al., 2016). The protocol also explained somatization as a common manifestation of stress

J Consult Clin Psychol. Author manuscript; available in PMC 2023 March 24.
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and encouraged discussion about the “pros and cons” of assertive communication in the
context of cultural norms and social structures that might discourage this style of interaction
in women of color. Clinically trained facilitators were bilingual, and some groups were
conducted in Spanish, using translated intervention materials. The SMART Moms CBSM
was delivered at a prenatal health clinic by two group facilitators over 8 weeks. Group
sessions lasted 2 hr, were interactive, and ended with a homework assignment related to the
coping and relaxation skills reviewed that week. The intervention covered topics, such as
stress awareness, thought monitoring and restructuring, coping skills (i.e., problem focused
vs. emotion focused), relaxation techniques (e.g., progressive muscle relaxation), social
support, and assertive communication. For a complete description of the aims, strategies, and
techniques covered by SMART Moms CBSM, see Urizar, Caliboso, et al. (2019).

Control Group

Measures

Women in the control condition were mailed printed prenatal health handouts from the
“Becoming Mom” workbook from the March of Dimes Foundation (March of Dimes, 2011).
Handouts provided information about prenatal well-being including common pregnancy
discomforts, breastfeeding, and labor. Materials were sent once a week for 8 weeks, and

a member of the research staff called participants to confirm that they had received and
engaged with the material.

State Anxiety

A subscale of the State—Trait Personality Inventory (Spielberger et al.,1995) was used to
measure self-reported state anxiety. The State and Trait Personality Inventory-State (STPI-S;
Spielberger & Reheiser, 2009) is comprised of 10-items that measure the emotional state

of anxiety in the moment. Example items include “I am worried” and “I feel tense.”

Each item is rated on a scale from 1 (not at all) to 4 (very much so) with higher scores
indicating more anxiety. The STPI-S has been used and validated in pregnant populations
(Woods-Giscombé et al., 2010) and its items are all derived from the State and Trait
Anxiety Inventory (Spielberger et al.,1983), which has been used and validated with
Spanish-speaking Latinas (Spielberger, 1971) and Black women (Williams et al., 2012).
The STPI-S was administered at intervention baseline, immediately postintervention, at 30—
32-week gestation, and 3-month postpartum. The Cronbach’s a at each timepoint was .87,
.85, .84, and .84, respectively.

Pregnancy-Specific Anxiety

The Pregnancy-Related Anxiety scale is a 10-item scale that assesses the frequency with
which a pregnant woman feels concerned about their health, their baby’s health, labor and
delivery, or caring for a baby (Rini et al., 1999). Responses are made on a scale ranging from
1 (not at all) to 4 (very much), and a sum score from 4 to 40 is obtained, with higher scores
indicating more pregnancy-specific anxiety. Sample items include: “I am worried that | will
be harmed during delivery” and “I am fearful regarding the health of my baby.” The measure
shows good reliability and internal consistency in both English and Spanish, and has been
used in community samples (Ramos et al., 2019) and clinical treatment studies (Urizar,

J Consult Clin Psychol. Author manuscript; available in PMC 2023 March 24.
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Caliboso, et al., 2019) with pregnant women. The Cronbach’s a at baseline, post-treatment,
and third trimester was .73, .74, and .85, respectively.

Treatment Group

Treatment group (i.e., CBSM vs. control group) was dummy coded with the control group
serving as the reference group.

Treatment Completers

Covariates

Women who attended at least seven of the eight sessions were considered to have received
a full course of the intervention and are referred to hereafter as treatment completers.
Women who attended seven sessions guaranteed that they were exposed to all parts of

the intervention content (i.e., attended all sessions and missed the review or missed one
session, but received some of the missed session content in the review session). Treatment
completion was coded as a categorical variable (control condition = 0, noncompleter = 1,
completer = 2) to be able to compare mean symptom differences across all three groups.

Financial hardship and depressive symptoms measured at baseline were entered as
covariates in all models given their associations with prenatal anxiety (Gurung et al., 2005;
Heron et al., 2004). Ethnicity (i.e., Latina vs. non-Latina) was entered as a covariate of
interest because of the dearth of evidence for prenatal intervention efficacy in this group
(Ponting et al., 2020) and because the subgroups were large enough to compare. Finally,
parity was included as a covariate in models examining pregnancy-specific anxiety outcomes
due to findings indicating that first time mothers show greater pregnancy anxiety than
mothers with prior birthing experience (Huizink et al., 2016).

Financial hardship was assessed by asking women “How hard was it living on your annual
income this last year?” This item was dummy coded, such that women who responded
“Hard” or “Somewhat hard” were compared against those who indicated “Not too hard” and
“Not hard at all” (reference). Parity (nulliparous vs. multiparous) and ethnicity were also
dummy coded (reference groups: nulliparous, non-Latina). Baseline depressive symptoms
were measured using the Edinburgh Postnatal Depression Scale (EPDS; Cox et al., 1987).
The EPDS is a 10-item self-report scale that assesses perinatal depression severity in the past
week, validated in English (e.g., Murray & Carothers, 1990) and Spanish (Alvarado et al.,
2015). The Cronbach’s a in this study was .81.

Data Analytic Plan

CBSM Efficacy

We assessed efficacy of the CBSM intervention with respect to state anxiety and pregnancy-
specific anxiety using separate models. Estimates of mean state anxiety and pregnancy-
specific anxiety were calculated in the CBSM and control group at baseline, post-treatment,
and third trimester follow-up, and again at 3-month postpartum for state anxiety using
linear mixed models (LMM). Both prenatal anxiety LMM were fit with treatment condition
(CBSM and control group) as the between subjects factor, time (pre-, post-intervention,

J Consult Clin Psychol. Author manuscript; available in PMC 2023 March 24.
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and third-trimester follow-up) as a within subjects factor and a group by time interaction.
Subject-level random effects were used to account for within subject correlations. LMMs
produce unbiased parameter estimates by allowing different numbers of observations per
record, thus handling missing data missing at random, which allowed us to use all available
data for all subjects irrespective of whether they had complete follow-up data (Figure 1).
This intent-to-treat (ITT) analytical approach does not rely on additional ad hoc imputation
techniques and preserves more statistical power than popular imputation approaches applied
to longitudinal clinical trial data (e.g., last observation carried forward imputation methods;
Chakraborty & Gu, 2019). Demographic (i.e., ethnicity, financial hardship, and parity)

and clinical variables (i.e., baseline depressive symptoms) were added to these models as
covariates.

Power analyses in the parent trial were conducted a-priori using G-Power (Erdfelder &
Buchner, 1996), where a sample size of 100 women was sufficient to detect a medium
intervention effect (¢=.5) on perceived stress at .80 (Urizar, Yim, et al., 2019). Previous
CBSM trials in nonclinical samples also have found effect sizes in the medium range for
anxiety outcomes (see review by Crawford et al., 2013). Thus, the sample size for the
present study was considered to be adequate to detect a medium effect size; however,
a-priori power analyses specific to anxiety were not conducted.

Completer Analyses

Results

In addition to comparing intervention efficacy by randomization group, we conducted
follow-up analyses examining the efficacy of CBSM on state anxiety and pregnancy-specific
anxiety for women who had received a full course of the intervention versus those who had
not. Separate LMM with state and pregnancy-specific anxiety as outcomes were fit with
treatment completion status (treatment completer, treatment noncompleter, and control) as
the between subjects factor, time (pre-, postintervention, and third-trimester follow-up) as

a within subjects factor, and a treatment completion status by time interaction. The same
covariates described in the ITT models were included in the treatment completer models.

Overall, women enrolled in the study towards the end of their first trimester (A/=9.91
weeks, SD = 4.24 weeks). Most had at least one child prior to the current pregnancy (62.4%;
Mode = 2 children) and about half were single and not living with the baby’s father (51.5%).
Women generally reported low socioeconomic status; 75.2% reported a total family income
of less than $20,000 per year before taxes, and just over a third of women completed high
school or a general education development diploma; GED (34.7%), though 36% reported
leaving school before high school completion. Women were 26.5 years old on average (SD
=.9), and primarily unemployed at the time of their first interview (70.3%). For additional
demographic information, as well as mean scores for anxiety and depression, see Table 1.

CBSM Efficacy

Results of the LMM revealed no main effect of intervention group or time on state
anxiety, indicating that mean state anxiety did not differ based on intervention group or

J Consult Clin Psychol. Author manuscript; available in PMC 2023 March 24.
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timepoint (i.e., baseline to 3-month postpartum follow-up). Furthermore, the interaction
between intervention group and time was not significant, indicating no between group (i.e.,
intervention vs. control) differences in mean state anxiety over time from baseline to third
trimester follow-up. Regarding covariates, there was a significant main effect of baseline
depression, A1, 361) = 150.54, p< .001. Examination of the simple effects indicated that on
average, women with greater baseline depressive symptoms, f = .58, SE = .05, p=<.001,
95% CI [.49, —.67], reported greater state anxiety.

Results of the LMM analyses revealed no main effect of intervention group or time

on pregnancy-specific anxiety. Furthermore, the interaction between intervention group
and time was not significant indicating no between group (i.e., intervention vs. control)
differences in mean pregnancy-specific anxiety baseline to third-trimester follow-up.
Regarding covariates, there was a significant main effect of baseline depression, A1, 95.81)
=30.82, p<.001, and parity, A1, 94.27) = 12.74, p=.001. Examination of the simple
effects indicated that on average nulliparous women, p = 2.65, SE= .74, p=.001, 95% CI
[1.18, 4.13], and women with greater baseline depressive symptoms, g = .35, SE =.06, p=
<.001, 95% CI [.22, .47], reported greater pregnancy-specific anxiety.

See Table 2 for the tests of fixed effects for LMM for and state and pregnancy-specific
anxiety. For the estimated marginal mean values for state and pregnancy-specific anxiety
from baseline to 3-month postpartum follow-up, see Table 3.

Characteristics of Treatment Completers

Of the 55 women randomized to the treatment group, just over a third (7= 19) were
considered treatment completers. Consistent with the demographics of the larger sample,
most women were Latina (68%), preferred to speak Spanish (58%), had attained a high
school education or less (79%), and disclosed financial hardship (58%). About half (53%)
of the women who completed the intervention were U.S. born, a proportion not significantly
different from the proportion of U.S. born women in the larger study. Of the demographic
and clinical variables measured, the only significant difference between completers and
noncompleters was that noncompleters reported higher depressive symptoms, {42.15) =
2.47, p=.018, at baseline.

Completer Analyses

Results of the LMM analyses revealed no main effect of intervention completion or time
on state anxiety, indicating that mean state anxiety did not differ based on completion
status or timepoint (i.e., baseline to 3-month postpartum). However, the interaction between
intervention completion and time was significant, A6, 270.67) = 2.35, p=.032, indicating
that there were group differences in state anxiety by timepoint. Examination of the simple
effects indicated that at post-treatment, the CBSM completers showed significantly lower
mean state anxiety, p = —5.06, SE=1.71, p=.003, 95% CI [-8.42, —1.70], than women
in the control condition. CBSM noncompleters did not differ from the control condition
on mean state anxiety at post-treatment. At third-trimester follow-up, and at 3-month
postpartum, mean state anxiety was no longer significantly different between completers,
noncompleters, or the control group. Regarding covariates, there was a significant main

J Consult Clin Psychol. Author manuscript; available in PMC 2023 March 24.
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effect of baseline depressive symptoms, A1, 92.42) = 87.53, p < .001. Examination of the
simple effects indicated that on average, women with greater baseline depressive symptoms,
B =.58, SE = .06, p<.001, 95% CI [.46, .71], reported greater state anxiety.

Results of the LMM analyses revealed no main effect of intervention completion or time

on pregnancy-specific anxiety. The interaction between completion status and time was also
not significant indicating no between group (i.e., completer vs. noncompleter or control)
differences in mean pregnancy specific anxiety from baseline to third-trimester follow-up.
Regarding covariates, there was a significant main effect of parity, A1, 93.21) = 12.84, p
=.001, and baseline depression, A1, 94.31) = 30.99, p < .001. Examination of the simple
effects indicated that on average, nulliparous women, B = 2.68, SE = .75, p=.001, 95%

Cl [1.19, 4.16], and women with greater baseline depressive symptoms, p = .36, SE = .06,
p<.001, 95% CI [.23, .48], reported greater pregnancy-specific anxiety. For the estimated
marginal mean values for state and pregnancy-specific anxiety from baseline to three-month
postpartum follow-up, see Table 4.

Discussion

This is the first RCT to test a cognitive behavioral intervention to reduce prenatal anxiety
with a sample of low-income ethnic and racial minority pregnant women. Although

this CBSM intervention was delivered with high fidelity, and participants reported good
understanding of intervention content (Urizar, Caliboso, et al., 2019), stringently controlled
longitudinal analyses suggest that women randomized to the CBSM group did not differ
significantly from those in the control condition on state or pregnancy-specific anxiety at
any post-treatment assessment. Findings from this study suggest that in its current form,
CBSM may not be efficacious for prenatal anxiety in a nonclinical sample of low-income
Latinas and Black women.

In studies with primarily non-Latina White women, CBT-based interventions examined
during pregnancy have also lacked efficacy for state (Austin et al., 2008; Bittner et al.,
2014) and pregnancy-specific anxiety (Bittner et al., 2014). Findings with ethnic and

racial minority women mirror the state of the literature among non-Latina White women
(Nillni et al., 2018). In fact, a recent systematic review found that there are currently no
efficacious psychological interventions—including CBT—for prenatal anxiety in samples
with significant representation of Latinas and Black women (Ponting et al., 2020). It

is unclear whether CBT interventions—including this CBSM—are considered culturally
congruent for pregnant ethnic and racial minority women. For example, certain cultural
values that uplift maternal self-sacrifice (i.e., marianismo; Lara-Cinisomo & Wisner, 2013)
may initially appear mismatched to a model of treatment that asks women to recruit help
from others to reduce stress and anxiety. Future work can consider how cultural conceptions
of the maternal role interact with acceptability and engagement with CBT to improve

care and implement deeper level—and more resonant—cultural adaptations. Investigators
can also improve their understanding of local cultural norms and implementation contexts
(e.g., hospitals and community centers) by involving stakeholders from the beginning

of intervention development to think creatively about addressing structural barriers (e.g.,
transportation) that may limit optimal participation. Notwith-standing, given the widespread
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empirical support for CBT for treating anxiety in ethnic and racial minority adults (Carter
etal., 2012), and that existing trials with pregnant women are limited, additional research is
needed to understand whether CBT can be a viable treatment option for anxious ethnic and
racial minority pregnant women.

In fact, there were intervention components likely important for prenatal anxiety reduction
that prior CBT trials for prenatal anxiety (Austin et al., 2008; Bittner et al., 2014) and the
present study’s CBSM intervention did not include. For example, the absence of exposure in
CBSM, a behavioral component of other CBTSs for anxiety, might have reduced intervention
effects for both state and pregnancy-specific anxiety. Researchers have suggested that
exposure to (a) birthing videos (in vivo), (b) prior delivery experiences or future concerns
about delivery and parenting (imaginally), and (c) bodily sensations (interoceptive), may

be fast acting and potent interventions for both pregnancy-specific anxiety (Stoll et al.,
2018) and more generalized prenatal anxiety (Arch et al., 2012). It is also possible that the
inclusion of prenatal health education would have increased intervention potency. Though
the control condition received educational prenatal health information via mail, the CBSM
intervention did not incorporate this content. Prenatal health education has been linked

to reductions in pregnancy-specific anxiety as a stand-alone intervention in other studies
(Madhavanprabhakaran et al., 2016), and may help women manage pregnancy-related
uncertainties (Yuvaci et al., 2020).

Another possibility is that CBSM would have been sufficient if optimally engaged. In fact,
results were more promising for women who completed the 8-week CBSM intervention.
Treatment completers showed significant reductions in state anxiety at post-treatment, a
finding that is novel among ethnic/racial minority pregnant women. It is encouraging that
at least in the short term, this cognitive behavioral program focused on stress reduction
was effective. However, pregnancy-specific anxiety remained unchanged among completers
—lending support to conceptual models of pregnancy distress which consider pregnancy-
specific anxiety to be distinct from generalized anxiety symptoms (Blackmore et al., 2016),
working through different pathways (Dunkel Schetter, 2011). Pregnancy-specific worries
may be better targeted by prenatal health programs, such as Centering Pregnancy—which
focus on labor and delivery, nutrition, and common pregnancy stressors, and are linked to
better maternal mental health and birthing confidence among ethnic and racial minority
women (Benediktsson et al., 2013).

While a full course of CBSM may be efficacious in reducing state anxiety for pregnant
women, these findings are qualified by the fact that improvements were not maintained

at follow-up. Moreover, in line with substantial data identifying depression as a robust
predictor of premature dropout in CBTs (Fernandez et al., 2015), women with greater
baseline depressive symptoms were less likely to complete the intervention, and thus
showed less favorable state anxiety outcomes post-treatment. Many intervention components
in CBSM—thought monitoring and challenging, improving social support, assertiveness
training—show benefit for both depression and anxiety (Dour et al., 2014; Driessen &
Hollon, 2010; Speed et al., 2017). Women in the present trial were first taught thought
monitoring and challenging; however, beginning with content to improve social support may
improve depressive symptoms more quickly and increase the perceived relevance of CBSM.
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In fact, for ethnic and racial minority pregnant women, relationship conflict is among

the strongest predictors of prenatal depressive symptoms (Westdahl et al., 2007). Other
alternatives to engage women with elevated depression include incorporating structured
problem solving to pre-empt treatment barriers (Titov et al., 2011) following randomization.

Though the majority of randomized trials for prenatal anxiety do not measure anxiety

or distress at follow-up timepoints (Evans et al., 2018), when they do, increases in the
postpartum are common (e.g., Guardino et al., 2014; Lénnberg et al., 2020). Rebound
effects are not specific to the perinatal period. About half of adults treated for anxiety
experience relapse (Delgadillo et al., 2018)—most within the first 6- month post-treatment
(Ali et al., 2017). Nonetheless, using relapse-prevention techniques in trials for women
transitioning to parenthood may be particularly relevant. Saxbe et al. (2018) argue that
changes in biological (i.e., stress hormones and brain structure) and social (e.g., shifts in
self-concept and daily routines) processes put women in the perinatal period at increased
risk for adverse psychological outcomes. Saxbe et al. (2018) note that low-income women
are particularly vulnerable to internalizing symptoms in the postpartum due to structural
inequities (e.g., family leave policies) that are associated with increased stress. Taken
together, these findings underscore the need to examine innovative strategies for sustained
engagement post-treatment (e.g., booster sessions and text message check-ins; Malins et al.,
2020) for low-income women receiving psychotherapy prenatally to reduce the chance of
relapse.

This RCT has several strengths, including the recruitment and retention of low-income
ethnic and racial minority women in their first trimester, and the longitudinal examination of
treatment effects controlling for conceptually relevant variables. Moreover, the examination
of both state anxiety and pregnancy-specific anxiety in a RCT is novel. Nevertheless,

there are notable limitations. It is possible that we were unable to detect group differences
due to sample size. There were 100 participants in this study, comparable to at least

two other CBSM trials tested with adults with subclinical anxiety, whose sample sizes
were sufficient to detect medium intervention effects (for review, see, Crawford et al.,
2013). However, effect sizes during pregnancy may be smaller because of normative
increases in anxiety in the third trimester and early postpartum (Dennis et al., 2017) as
labor approaches and parenting begins. In fact, anxiety prevention trials testing cognitive
behavioral treatments with non-Latinx white pregnant women, while beneficial, show
smaller effect sizes (Austin et al., 2008; Missler et al., 2021) than those conducted with
nonpregnant women (Mollarahimi Maleki et al., 2020). In addition, our findings do not rule
out the possibility that CBSM is likely to show more robust effects in samples with similar
enrollment numbers who are more severely anxious, as has been seen in other CBT trials
during the prenatal period (Bittner et al., 2014). Finally, our understanding of the clinical
significance of the anxiety reductions observed is limited. Our outcome measures, though
common in perinatal intervention science, do not have clinical cutoffs. Moving forward,
RCTs conducted with pregnant women “at-risk” for prenatal distress should aim to recruit
larger sample sizes and utilize brief measures with established cutoffs to better detect and
interpret meaningful changes in anxiety among women without clinical diagnoses.
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The SMART Moms CBSM is a cognitive behavioral group intervention delivered in English
and Spanish to pregnant Latinas and non-Latina Black women who were also low income.
Findings from the parent trial show that CBSM may be a promising intervention for prenatal
stress among women with mostly low or moderate levels of stress (Urizar, Yim, et al., 2019).
In contrast, in the present study, we found that CBSM did not reduce prenatal anxiety in

this nonclinical sample. However, the benefit seen by treatment completers immediately
post-treatment suggests that future work should examine factors associated with intervention
engagement to improve prenatal anxiety outcomes among community samples. Furthermore,
studying the optimal use of booster sessions (i.e., at what point during pregnancy, how
many) appears warranted to extend intervention effects into the postpartum when changing
biopsychosocial processes put women at increased risk for psychological distress. Growing
the evidence base of interventions for ethnic and racial minority women with prenatal
anxiety, clinical and subclinical, is imperative given that both presentations have been
associated with unfavorable birth and maternal mental health outcomes (Dunkel Schetter et
al., 2021; Naki¢ Rados et al., 2018). Continuing to test second- and third-wave cognitive
behavioral interventions, considered widely efficacious during other developmental periods,
ought to be part of this effort.
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What is the public health significance of this article?

This study suggests that cognitive behavioral stress management as a treatment for
subclinical anxiety among Latinas and Black women may be efficacious, but only if all
sessions are attended. Research examining the impact of dosage and strategies to improve
adherence may be a meaningful future direction to improve treatments for ethnic and
racial minority women with prenatal anxiety.
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CONSORT 2010 Flow Diagram
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Note. See the online article for the color version of this figure.
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