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Abstract
Background. The SMART Moms/Mamás LÍSTAS Project was a randomized control trial that tested the efficacy of a prenatal
stress management program in reducing stress and cortisol levels among low-income women. The current study is a process
evaluation of the stress management program (intervention arm of the original randomized controlled trial) and assessed
whether implementation fidelity factors (i.e., intervention delivery, receipt, and enactment) were associated with lower stress
(perceived stress, salivary cortisol), improved negative and positive mood states (Positive and Negative Affect Schedule),
and increased confidence to use relaxation and coping skills. Method. Fifty-five low-income pregnant women (71% Latina,
76% annual income <$20,000) attended weekly group-based sessions over an 8-week period in which a clinically trained
researcher taught relaxation and coping skills. Process evaluation measures were obtained via participant self-report and
videotaped class sessions that were coded for delivery, receipt, and enactment of the intervention to determine which
implementation factors were associated with changes in program outcomes (stress, mood, confidence) over the 8-week
period. Results. Women in stress management showed a significant reduction in their stress and cortisol levels (p < .001),
improvements in negative and positive mood states (p < .001) and were more confident in using relaxation and coping skills
postintervention (74%). The implementation factors of delivery (i.e., instructor adherence to intervention content; p = .03)
and enactment (i.e., participant use of intervention skills; p = .02) were most associated with improvements in program
outcomes. Conclusion. These findings highlight that implementation factors should be considered when delivering stress
management interventions in underserved communities.
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Stress experienced during pregnancy can have significant
long-term health consequences, including increased anxiety and postpartum depressive symptoms for mothers
(Dunkel Schetter, Niles, Guardino, Khaled, & Kramer,
2016; Yim et al., 2015), and preterm birth and low birthweight for infants (Van den Bergh et al., 2017). Of particular concern are low-income and ethnic minority women,
who experience several psychosocial stressors during pregnancy, including unemployment, racial discrimination and
little or no prenatal health information (Lefmann, CombsOrme, & Orme, 2017). These stressors have been associated with altered patterns of the stress hormone cortisol
during pregnancy, which in turn, have been associated with
several adverse birth outcomes including preterm labor,
low infant birthweight, infant hospitalizations at birth, and

infant brain cell damage (Glynn, Dunkel-Schetter, ChiczDeMet, Hobel, & Sandman, 2007; Hodyl et al., 2017; Van
den Bergh et al., 2017). Given these heightened health concerns, studies that develop and test prenatal interventions
targeting optimal management of stress and cortisol levels
in this population are needed.
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The Stress Management and Relaxation Training for Moms
(SMART Moms)/Mamás LImitando el eSTrés para Ayudar su
Salud (Mamás LÍSTAS) Project was a prospective, randomized control trial examining whether a prenatal cognitive
behavioral stress management (CBSM) intervention, focused
on teaching women coping and relaxation skills, was effective
in regulating stress and cortisol levels among low-income
pregnant women compared with a control group. Results
showed that women receiving CBSM had lower perceived
stress levels and more regulated cortisol patterns at 3 months
postpartum compared those in the control group (Urizar, Yim,
Rodriguez, & Dunkel Schetter, 2019). These results demonstrated the potential of prenatal CBSM interventions to
improve stress outcomes. However, research is also needed on
the mechanisms by which such interventions work.
Process evaluation studies help to identify these mechanisms by assessing implementation fidelity, or the degree to
which an intervention was delivered as intended, to better
understand why an intervention was effective (Breitenstein,
Gross, Garvey, Hill, Fogg, & Resnick, 2010). A key component
in this evaluation is treatment fidelity, referring to the methodological strategies used to monitor and enhance the reliability
and validity of behavioral interventions (Bellg et al., 2004). To
assist researchers in evaluating intervention fidelity, the
National Institutes of Health established the Behavior Change
Consortium Treatment Fidelity Workgroup, which published
guidelines and recommendations for best practices in fidelity
assessment (Bellg et al., 2004). Five areas of fidelity are
emphasized: (1) study design (i.e., theoretical framework used,
format and dose of intervention, and credentials of intervention
facilitators), (2) training protocol for facilitators (i.e., standardization of training), (3) intervention delivery (i.e., content covered), (4) intervention receipt (i.e., ensuring that participants
received and understood content), and (5) intervention enactment (i.e., participants’ ability to perform intervention-related
skills in relevant, real-life settings). Interventions with high
fidelity have shown significant changes in hypothesized mechanisms that, in turn, have led to better program outcomes, such
as improved reading scores in literacy programs and increased
physical activity in health promotion interventions (Borrelli,
2011; Durlak & DuPre, 2008). Therefore, without careful
attention to fidelity, inferences regarding intervention success,
utility, and generalizability are difficult to determine.
Despite evidence strongly suggesting that researchers conduct fidelity evaluation, 54% of behavioral health intervention
studies fail to do so and only 16% adhere fully to fidelity workgroup guidelines (Borrelli, 2011). Furthermore, few, if any, of
these studies focus on low-income populations (Glasgow,
2008). In the realm of CBSM interventions, the few fidelity
studies that exist have largely focused on interventions delivered in occupational and school-based settings (Havermans
et al., 2016; Kraag et al., 2007). Results are mixed with a few
studies showing increased class attendance, increased program
dosage, and increased practice of relaxation techniques to be
associated with decreased job strain, anxiety, and blood
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pressure (Murta, Sanderson, & Oldenburg, 2007). However,
54% of these studies fail to present information linking fidelity
evaluation variables with study outcomes making it difficult to
identify fidelity factors associated with effective CBSM intervention implementation and outcomes (Murta et al., 2007).
The current study conducted a process evaluation of the
CBSM intervention in the SMART Moms/Mamás LÍSTAS
Project to assess whether implementation fidelity factors (i.e.,
intervention delivery, receipt, and enactment) were associated
with any observed changes in study outcomes (i.e., stress and
cortisol, mood states, and confidence to use relaxation and
coping skills) from baseline to post-CBSM intervention.

Method
Participants and Setting
Women were recruited between 2011 and 2013 from six prenatal centers in southern California, which serve a predominantly
low-income and ethnic minority population representative of
the surrounding neighborhoods (38% below poverty level;
55% Latino, 21% African American; United States Census
Bureau, 2014). Recruitment occurred either during women’s
prenatal clinic visits, through print-based advertising, and/or by
health care provider referrals. Women signed a consent form to
determine their study eligibility. Eligibility criteria included
being 18 years of age or older, less than 17 weeks pregnant,
fluent in either Spanish or English, free of any major medical
problems (e.g., gestational diabetes, major depression), and
free of any medications that may interfere with their cortisol
levels (e.g., asthma inhaler, antidepressants).

Procedure and Intervention
One hundred women were randomized to either an 8-week
prenatal CBSM intervention (n = 55) or an attention control
group (n = 45), where women received printed prenatal
health information by mail over an 8-week period versus
coming to a group class (see Urizar et al., 2019 for complete
details on study enrollment and the CONSORT statement;
NIH Clinical Trial NCT03627247). The current paper
focuses on the 55 women randomized to the CBSM intervention. Intervention efficacy was evaluated using an experimental pretest–posttest design.
The CBSM program was an 8-week, group-based intervention that taught coping and relaxation skills to address common
stressors experienced during pregnancy and motherhood (e.g.,
financial strain, concerns about the health of the baby; see
Table 1 for a description of the intervention study design).
Group facilitators taught the classes at a local prenatal clinic
(where most women were receiving prenatal services) and were
offered in both Spanish and English to reduce language barriers
to participating in CBSM. The content for the course was based
on CBSM interventions shown to be effective in regulating
stress and cortisol among several health populations (Antoni,
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Table 1. Treatment Fidelity Characteristics for the SMART Moms/Mamás LÍSTAS Project.
Fidelity characteristic

Description
Study design

Theoretical framework
Duration/dose of
intervention
Intervention format
Pilot testing of
intervention

•

Cognitive behavior theory for stress management based on Michael Antoni’s B-SMART Program
for women with breast cancer (Antoni, 2003) and Ricardo Muñoz’s Mothers and Babies Depression
Prevention Course for pregnant women (Muñoz et al., 2007)
• Eight weeks (one class per week; each class was 2 hours long)
•
•

In-person, closed group format (i.e., no open enrollment after second week of the 8-week intervention)
Three to eight women in each group (12 total groups); classes taught in Spanish (six groups) or English (six
groups)
• Two focus groups (one in Spanish, one in English) with four to six pregnant women, clinic directors, and
staff for feedback on intervention content (sample class activities were conducted), cultural relevancy, and
reading level of materials in both languages
Training

Group facilitator
characteristics
Training manual
Facilitator supervision

•
•

One to two group facilitators
Lead investigator (trained clinical psychologist specialized in designing and teaching CBSM interventions
among low income pregnant populations [Muñoz et al., 2007; Urizar & Muñoz, 2011]) and advanced
masters students in psychology
• An instructor training manual was developed, based on CBSM materials shared with participants (i.e.,
SMART Moms/Mamás LÍSTAS Participant Manual; Urizar & Kofman, 2012), that outlined class topics and
activities
• Weekly group supervision with lead investigator to review class topics and activities, engage in role-playing
and methods for delivering CBSM material, and review of class videotapes to promote course adherence
and troubleshoot any deviations from protocol
• Facilitators required to pass written exam on instructor training manual at preintervention
Delivery

Intervention adherence
Quality of instruction

•

Two CBSM-trained research assistants independently reviewed videotapes of each class and completed
checklists to assess whether group facilitators covered the material in the instructor training manual over
the allotted time
• Immediately after each class, group facilitators completed the FIMP (Sigmarsdóttir, DeGarmo, Forgatch, &
Guðmundsdóttir, 2013) to rate their teaching in five areas: (1) demonstration of technical knowledge, (2)
how well they taught the course content, (3) how much structure was given in class, (4) use of process
skills, and (5) overall quality of instruction
• Two research assistants also reviewed videotapes to rate the group facilitators using the FIMP
• Participants rated group facilitators on their teaching effectiveness using an evaluation form
Receipt

Class attendance
Participant
understanding

•
•

Participants signed an attendance sheet prior to each class over an 8-week period
Two research assistants observed videotaped CBSM classes to rate participants on their comprehension
of coping and relaxation skills, their correct application of course concepts and skills in hypothetical
situations, and their ability to distinguish CBSM skills from one another
• After each class, participants rated the degree to which the intervention material was confusing using an
evaluation form
Enactment

Use of intervention
skills
Homework
assignments

•

Two research assistants observed videotaped CBSM classes and rated participants on the degree to which
they described using intervention skills in real-world scenarios
• Participants completed “Personal Growth Assessments” at home each week where they recorded the: (1)
stressor experienced that day, (2) use of coping/relaxation skill learned in class that week, and (3) change
in their stress level after using the coping/relaxation skill

Note. CBSM = cognitive behavioral stress management; FIMP = Fidelity of Implementation Rating System.
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Table 2. Cognitive Behavioral Stress Management (CBSM) Intervention Aims, Strategies, and Techniques.
Intervention topic

Aims

Strategies

Techniques

Class 1: Stress
awareness

•

Increase awareness of different
stress responses
• Learn diaphragmatic breathing

•

Class 2: Thought
awareness

•

Recognize how thoughts affect
our emotions
• Learn mindfulness

•

Become aware of different
automatic negative thoughts
• Distinguish thinking errors

•

Class 3: Thought
replacement

•

Learn how to balance overly
negative/positive self-talk
• Learn guided imagery

•

Teach ABCDE model to thought
replacement
• Provide in-session experiences

•

Class 4: Coping
awareness

•
•

•

Differentiate controllable vs.
uncontrollable stressors
• Define active vs. passive coping

•

Class 5: Matching
coping

•

Identify steps to matching coping
strategies to stressors
• Learn “letting go of tension”

•
•

Transactional model of coping
Identify active/passive coping
strategies for different stressors

•

Class 6: Social
support

•

Recognize how our interactions
with others affect our emotions
• Learn ‘supportive imagery’

•
•

Identify types of social support
Learn how to match types of
support to different needs

• Identify support network
• Use props to match type of support
needed to manage a stressor

Class 7:
communication

•

Define different types of
communication
• Learn ‘therapeutic touch’

•

Learn steps to assertive
communication
• Provide in-session experiences

•
•

Role-play communication styles
Practice active listening and
assertive communication

Class 8: Review
of coping and
relaxation skills

•

•
•

•

Use props for identifying CBSM
skills learned

Define different types of coping
Learn progressive muscle
relaxation

Identify coping and relaxation
skills learned

Identify sources of stress and our • Didactic and self-reflection
reactions to stressors
activities
• Provide in-session experiences
• Self-monitoring exercises

Being a role model for baby
Identify upcoming stressors

2013; Antoni et al., 2005; Urizar & Muñoz, 2011). Class activities were designed to be interactive (e.g., role-playing, use of
physical props to introduce class concepts, use of relaxation
exercises) to optimize participant engagement and understanding of course material while tailoring class content to commonly
reported stressors experienced during pregnancy (e.g., discomforts of pregnancy, receiving adequate support to care for the
baby). One to two group facilitators led each class using materials from an instructor training manual (see Table 1 for description of intervention training). Each week, participants were
given coping and relaxation skills to practice at home and were
asked to record their experiences on an activity log as a weekly
homework assignment that was collected and discussed in class
the following week (see Table 2 for description of intervention
content). The Institutional Review Board at California State
University, Long Beach approved all study procedures.

Measures
Implementation Fidelity Factors
Intervention delivery. Assessment of intervention delivery
focused on how the CBSM program was taught to establish
that the intervention was delivered as intended, as outlined
by a training manual, and implemented competently by the
group facilitators. Intervention delivery was operational-

Apply concepts to real-world
examples
• Mindful eating exercise
Apply antidotes to negative selftalk to personal experiences
• Role-playing ABCDE model
Share stressors of pregnancy,
childbirth, and motherhood
• Use props for coping resources
Apply matching of coping
strategies to pregnancy stressors
• Self-reflection activity

ized as instructor adherence to intervention content, quality
of instruction, and participant ratings of teaching effectiveness (see Table 1). Instructor adherence to intervention content was assessed by two CBSM-trained research assistants
who independently observed class videotapes and completed
checklists to assess to what degree group facilitators covered
the intended class material using a 3-point Likert-type scale
of 1 = poor coverage to 3 = thorough coverage per published
guidelines and recommendations for best practices in fidelity
assessment (Bellg et al., 2004; Borrelli, 2011). An average
score was calculated across all classes and raters (intraclass
correlation coefficient [ICC] = .65) to provide a final score,
with higher scores reflecting greater instructor adherence.
Quality of instruction was assessed with an adapted version of the Fidelity of Implementation Rating System (FIMP),
which was originally designed to evaluate the quality of
instruction for a parent management training intervention
(Sigmarsdóttir et al., 2013). The examples used in the items
of the original FIMP were modified to reflect the CBSM
intervention used in the current study (e.g., “The instructor
adjusted CBSM tools and concepts to participants”). Two
research assistants independently observed class videotapes
and rated instructors using the FIMP on a 9-point Likert-type
scale of 1 = unacceptable work to 9 = good work (scores 1-3
= needs work, 4-6 = acceptable, and 7-9 = good work). An
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average score was calculated across all classes and raters
(ICC = .70) to provide a final score, with higher scores
reflecting a greater quality of instruction. Teaching effectiveness was assessed using an evaluation form administered
after each CBSM class. Participants responded to one item
which asked, “How effective were the instructors in teaching
today’s lesson?” on a 5-point Likert-type scale of 1 = not
effective at all to 5 = very effective. Participants’ ratings were
averaged across all attended classes, with higher scores indicative of greater teaching effectiveness.
Intervention receipt. Assessment of intervention receipt
focused on determining whether participants received and
understood the information provided in the intervention. Intervention receipt was operationalized as class attendance, participants’ understanding of class material, and degree of course
clarity. Class attendance was recorded by having participants
sign an attendance sheet prior to beginning each class and then
summing the number of classes that each participant attended
over the 8-week period. Participants’ understanding of class
material was assessed through videotaped observations of
CBSM classes where two research assistants independently
rated participants on a 3-point Likert-type scale of 1 = low
understanding (e.g., verbalized misunderstanding of the material) to 3 = high understanding (e.g., correctly articulated
course concepts in their own words). Therefore, participants’
understanding of class material was operationalized as participants correctly describing and distinguishing different coping
and relaxation skills from one another, as well as correctly
applying course concepts and skills in hypothetical situations
discussed in the CBSM classes. Any discrepancies in research
assistant ratings were discussed and a final rating of participant
understanding was assigned for each class. Ratings were averaged across all classes (weighted κ = .62) to provide a final
score, with higher scores reflecting greater levels of understanding. Degree of course clarity was assessed via participant
self-report where they were asked to respond to one question
from an evaluation form administered after each CBSM class
that asked, “How confusing was today’s class?” on a 5-point
Likert-type scale of 1 = very confusing to 5 = very clear. Participants’ ratings were averaged across all attended classes, with
higher scores indicative of greater clarity of course content.
Intervention enactment. Assessment of intervention enactment focused on monitoring participants’ implementation of
CBSM skills in relevant, real-life settings in their daily lives
and was operationalized as participants’ use of intervention
skills and completion of homework assignments. To assess
participants’ use of intervention skills, two research assistants
independently observed class videotapes and rated participants’ discussions on their use of CBSM skills outside of the
class setting on a 3-point Likert-type scale of 1 = low use
(e.g., participant never mentioned using CBSM skills outside
of the class setting) to 3 = high use (e.g., participant described
experiences of how CBSM skills were used in real-world sce-
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narios). Participants were given time at the beginning of each
class to discuss their use of learned CBSM skills from the
previous week as part of their weekly homework assignments
that they were asked to bring in for review (see description
below). Therefore, research assistants focused on these videotaped discussions as part of their ratings for participants’ use
of intervention skills (Borrelli, 2011). Any discrepancies in
these ratings were discussed and a final rating of participant
use was assigned for each class. Ratings were averaged across
all classes (weighted κ = .62) to provide a final score, with
higher scores reflecting greater levels of use.
Homework assignments were explained at the conclusion
of each class to complete at home and turn in the following
week. These assignments were collected and marked as complete if the participant wrote an example of how she used the
CBSM coping/relaxation skill learned that week. The number of completed homework assignments was then summed
over the 8-week period (possible range = 1-7 assignments).
Study Outcomes
Perceived stress. Participants’ changes in perceived stress
levels were assessed using an evaluation form administered
after each CBSM class. Participants responded to one item
that asked, “In comparison to your stress level before class,
how would you rate your stress level after this class?” on
a 5-point Likert-type scale of 1 = much less stressed to 5
= much more stressed. Participants’ ratings were averaged
across all attended classes, with lower scores indicative of
lower stress following CBSM.
Salivary cortisol. Participant provided saliva samples (via
passive drool) immediately before and after Classes 1 (stress
awareness), 3 (thoughts), 5 (coping), and 7 (social support), which represented the completion of a specific CBSM
module. Classes were taught at either 10 a.m. or 1 p.m., to
minimize the effects of diurnal changes in cortisol. Salivary
cortisol was then analyzed from these samples using a timeresolved immunoassay with fluorescence detection. Intraand interassay variability were both less than 10%. Pre- and
postclass cortisol values were averaged across all classes
attended. A change score was then calculated (postclass cortisol – preclass cortisol), with lower scores representing a
decrease in salivary cortisol following CBSM.
Positive and negative mood. The Positive and Negative
Affect Schedule Short Form (PANAS-SF; Thompson, 2007)
was used to assess participants’ positive and negative mood
states before and after Classes 1, 3, 5, and 7. Participants
rated the degree to which they felt 10 different feelings and
emotions (five positive, five negative) on a 5-point Likerttype scale of 1 = very slightly or not at all to 5 = extremely.
A positive and negative mood score was calculated by summing the items corresponding to each subscale (possible
range = 5-25) and averaging these scores across all classes
attended. A change score was then calculated (postclass
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mood – preclass mood), with higher scores on the positive
mood subscale representing an increase in positive mood
states (α = .78) and lower scores on the negative mood subscale representing a decrease in negative mood states (α =
.70) following CBSM.
Confidence in using CBSM skills. Participants’ confidence in
using CBSM skills was assessed with an evaluation administered after each CBSM class. Participants responded to one
item which asked, “How confident do you feel in using the
techniques you’ve learned today?” on a 5-point Likert-type
scale of 1 = very unconfident to 5 = very confident. Participants’ ratings were averaged across all attended classes,
with higher scores indicative of greater confidence in using
CBSM skills.

Analyses
Descriptive statistics summarized results on implementation
fidelity factors and relevant study outcomes. Pearson correlations examined associations between study outcomes. Repeated
measures analyses examined within-group changes in salivary
cortisol from pre- to post-CBSM, controlling for saliva collection time and gestational age. Furthermore, paired-samples t-test
analyses tested for within-group changes in negative and positive
mood states from pre- to post-CBSM. Five separate hierarchical
multiple regression analyses were performed to identify which
implementation fidelity factors related to delivery, receipt, and
enactment were associated with the program outcomes of perceived stress, salivary cortisol, positive and negative mood, and
confidence in using CBSM skills. Case-wise deletion of missing
data was used in all analyses (range of missing data = 0-4 participants; 97% retention rate). Participants with missing data did
not significantly differ from participants with complete data on
any baseline characteristics or study outcomes.

Results
Participant Characteristics
Descriptive characteristics are shown in Table 3.
Participants were 26 years of age and 10 weeks pregnant,
on average, when they entered the study. The majority of
our sample were Latina women who were born outside the
United States, were single, unemployed, and had an annual
family income of less than $20,000 per year. Most women
also had a high school education or less and had at least
one other child prior to their current pregnancy.

Program Implementation Fidelity Characteristics
Intervention Delivery. On average, group facilitators demonstrated very thorough coverage of CBSM content and adherence to the manual (M = 2.9 out of 3). The quality of
instruction, as measured by the FIMP, was also high and in
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the “good work” classification for that scale (M = 7.4 out of
9). Participants also rated the quality of teaching as being
“very effective” (M = 4.5 out of 5).
Intervention receipt. Participants attended approximately 63% of
CBSM classes, which is within the range reported in other
CBSM interventions with low-income pregnancy populations
(58% to 80%; Field et al., 2000; Urizar & Muñoz, 2011). On
average, participants demonstrated a “medium” level of understanding of class material (M = 2.3 out of 3) as measured by
videotaped observations. Additionally, participants rated CBSM
content as being presented “very clearly” (M = 4.7 out of 5).
Intervention Enactment. On average, participants described a
“medium” level of using CBSM skills in real-life scenarios
(M = 2.0 out of 3) and completed approximately 43% of
their homework assignments (M = 3.0 out of 7 assignments), which is below the range reported in other behavioral interventions with mostly non-Hispanic white mothers
(50% to 67%; Goodman et al., 2014; Leermakers, Anglin, &
Wing, 1998).

Association Between Study Outcomes
Pearson correlations showed that participants who reported
feeling less stressed post-CBSM were associated with having increased levels of positive mood from pre- to postCBSM, r(50) = −0.315, p = .026. Additionally, participants
who reported feeling more confident in using CBSM skills
were associated with having decreased levels of negative
mood from pre- to post-CBSM, r(51) = −0.280, p = .047.
However, changes in salivary cortisol levels from pre- to
post-CBSM were not significantly associated with any of the
other study outcomes. See Table 4 for correlations between
all study outcomes.

Impact of Implementation Fidelity on Study
Outcomes
Perceived Stress. Approximately 74% of participants
reported feeling “much less stressed” post-CBSM compared with baseline (see Table 1). Greater instructor adherence to the CBSM manual (p = .042) and greater quality of
instruction (p = .027) resulted in lower perceived stress. In
contrast, participants who completed more homework
assignments reported higher perceived stress post-CBSM
(p = .048). The overall variance explained by the final
model was 39% (see Table 5).
Salivary Cortisol. Participants’ salivary cortisol significantly
decreased from pre- to post-CBSM, controlling for saliva
collection time and gestational age, F(4, 48) = 13.36, p =
.002 (see Figure 1a). However, none of the implementation
fidelity factors were significantly associated with these
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Table 3. Sociodemographic, Implementation Fidelity, and Study Outcome Characteristics for Low-Income Pregnant Women in SMART
Moms/Mamás LÍSTAS Project (n = 55).
Characteristic

M (SD) or %

Range (Min., Max.)

Sociodemographic
Age (years)
Number of weeks pregnant
Ethnicity
Latina
African American
Asian American
Non-Hispanic white
Mixed ethnicity
Country of birth
Outside of United States
U.S.-born
Marital status
Single
Married
Employment status
Unemployed
Employed
Annual family combined income
<$20,000
≥$20,000
Education
High school education or less
Some college or more
Parity status
Nulliparous
Multiparous

26.3 (±6.4)
10.3 (±4.2)

(18, 39)
(4, 17)

69.1
14.5
5.5
7.3
3.6

—
—
—
—
—

58.2
41.8

—
—

52.7
47.3

—
—

72.7
27.3

—
—

79.6
20.4

—
—

67.3
32.7

—
—

38.2
61.8

—
—

Implementation fidelity
Intervention delivery
Instructor adherence to intervention content
Quality of instruction
Participant rating of instructor teaching effectiveness
Intervention receipt
Class attendance
Participant understanding of class content
Participant rating of class clarity
Intervention enactment
Participant use of intervention skills
Completion of homework assignments

2.9 (±0.8)
7.4 (±0.7)
4.5 (±0.9)

(2.7, 3.0)
(5.9, 8.7)
(2, 5)

5.0 (±2.2)
2.3 (±0.5)
4.7 (±0.5)

(1, 8)
(1, 3)
(2, 5)

2.0 (±0.7)
3.0 (+ 2.3)

(1, 3)
(0, 7)

1.6 (±0.8)
4.3 (±1.1)

(1, 5)
(1, 5)

Study outcomes (postintervention)
Perceived stress
Confidence in using CBSM skills

Note. M = mean; SD= standard deviation; Min. = minimum; Max. = maximum; CBSM = cognitive behavioral stress management.

decreases in salivary cortisol. A nonsignificant trend was
observed with greater participant understanding of CBSM
concepts being associated with lower cortisol levels postCBSM (p = .108). The overall variance explained by the
final model was 20% (see Table 5).

Positive and Negative Mood. Participants’ positive mood significantly increased from pre- to post-CBSM, t(50) = −5.85,
p < .001 (see Figure 1b). Contrary to what was expected, participants who completed more homework assignments reported
lower positive mood (p = .045). The overall variance explained
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Table 4. Pearson Correlation Analyses Between Postintervention Study Outcomes for Low-Income Pregnant Women Participating in
Cognitive Behavioral Stress Management (CBSM).a
Study outcome

Perceived stress

Salivary cortisol

Positive mood

Negative mood

Confidence in
using CBSM skills

—
0.036
−0.315*
0.039
−0.221

—
−0.191
−0.038
−0.183

—
0.125
−0.092

—
−0.280*

—

Perceived stress
Salivary cortisol
Positive mood
Negative mood
Confidence in using CBSM skills
a
*

Scores reflect pre- to postintervention changes in study outcomes.
p < .05.

Table 5. Hierarchical Regression Analyses for Implementation Fidelity Factors Associated With Postintervention Changes in Perceived
Stress and Salivary Cortisol.
Perceived stress
Variables

R

2

2

ΔR

β

Cortisol
SE

.39*
Intervention delivery
Instructor adherence
Quality of instruction
Perceived instructor effectiveness
Intervention receipt
Class attendance
Participant understanding of CBSM
Participant rating of class clarity
Intervention enactment
Participant use of intervention skills
Completing homework assignments

R

2

2

ΔR

β

SE

.20
.106
.089
.045

−0.287*
−0.382*
−0.299

0.136
0.166
0.158

.006
.030
.000

0.062
−0.047
0.042

0.156
0.190
0.181

.005
.009
.001

−0.323
0.078
−0.040

0.185
0.193
0.154

.056
.042
.002

−0.204
−0.364
−0.127

0.213
0.221
0.177

0.176
0.185

.057
.002

0.323
−0.058

0.202
0.213

.023
.112

0.204
0.379*

Note. CBSM = cognitive behavioral stress management; SE = standard error.
*
p < .05.

(a)

(b)

Figure 1. Cognitive behavioral stress management (CBSM) intervention effects on salivary cortisol and positive and negative mood
states among low-income pregnant women.
(a) Pre- and postintervention cortisol levels. (b) Pre- and postintervention mood levels.
Note. Cortisol results are controlling for time of saliva collection and gestational age.
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Table 6. Hierarchical Regression Analyses for Implementation Fidelity Factors Associated With Postintervention Changes in Positive
and Negative Mood States and Confidence in Using CBSM Skills.
Positive mood
Variables

R2

ΔR2

β

Negative mood
SE

.22
Intervention delivery
Instructor adherence
Quality of instruction
Perceived instructor effectiveness
Intervention receipt
Class attendance
Participant understanding of CBSM
Participant rating of class clarity
Intervention enactment
Participant use of intervention skills
Completing homework assignments

R2

ΔR2

β

Confidence in CBSM skills
SE

.23

R2

ΔR2

β

SE

.27

.001
.013
.017

−0.024 0.156
0.168 0.179
0.220 0.181

.018
.000
.038

0.114
0.094
0.286

0.153
0.186
0.178

.015 0.137 0.149
.192 0.380* 0.181
.000 −0.057 0.173

.060
.047
.004

0.015 0.203
0.075 0.198
−0.046 0.180

.023
.025
.006

0.137
0.059
0.005

0.208
0.216
0.174

.053 0.230
.000 −0.023
.003 0.105

0.203
0.211
0.169

.000
.105

0.022 0.194
−0.430* 0.207

.109 −0.447* 0.198
.010 0.018 0.208

.005 −0.092
.000 0.016

0.193
0.203

Note. CBSM = cognitive behavioral stress management; SE = standard error.
*
p < .05.

by the final model was 22% (see Table 6). Participants’ negative
mood significantly decreased from pre- to post-CBSM, t(51) =
3.59, p = .001 (see Figure 1b), with participants who used CBSM
skills reporting lower negative mood (p = .03). The o verall variance explained by the final model was 23% (see Table 6).
Confidence in Using CBSM Skills. Approximately 81% of
participants reported feeling “somewhat or very confident”
in using CBSM skills (see Table 1). Greater quality of
instruction resulted in participants feeling more confident in
using CBSM skills (p = .043). The overall variance explained
by the final model was 27% (see Table 6).

Discussion
The current study is one of the few to evaluate the implementation fidelity of a prenatal CBSM intervention. Results indicated
that intervention delivery was excellent with group facilitators
demonstrating thorough coverage of CBSM content, adherence to the treatment manual, and good quality of instruction.
Intervention receipt was adequate with participants attending
63% of CBSM classes and demonstrating a good level of
understanding of the class material. Intervention enactment
was less than desired with participants reporting some use of
learned CBSM skills in real-life scenarios and 43% completing
homework assignments.
This study also assessed whether implementation fidelity
factors were associated with participant outcomes. Intervention
delivery emerged as a key component for improved outcomes
with greater instructor adherence to CBSM content and quality
of instruction resulting in lower perceived stress (74% felt less
stressed post-CBSM). Greater quality of instruction also
resulted in 81% of participants feeling more confident in using
the CBSM skills they learned. These results are consistent with

that of a parenting management program that showed greater
quality of instruction to be associated with lower parental stress
and enhanced parenting skills up to 18 months postintervention
(Thijssen, Albrecht, Muris, & de Ruiter, 2017).
Factors related to intervention receipt (i.e., class
attendance, participants’ understanding of class material,
and degree of course clarity) were not significantly associated with participant outcomes. Despite these nonsignificant
results, an interesting pattern emerged with greater
participant understanding of CBSM concepts being associated with lower cortisol levels from pre- to post-CBSM (p =
.108). These results are consistent with that of a CBSM
intervention for breast cancer patients that showed greater
improvements in participants’ perceived ability to use
CBSM skills to be associated with lower cortisol levels up
to 12 months postintervention (Phillips et al., 2011).
Together, results of these studies suggest that implementation factors related to intervention receipt need to be examined further to better understand how CBSM interventions
may help regulate physiological markers of stress. Results
of such studies may vary by the stress outcome used (e.g.,
blood pressure, cortisol), the time-period examined (i.e.,
immediately following the CBSM intervention vs. longer
term effects over time), and the population studied (e.g.,
pregnant vs. nonpregnant populations).
Intervention enactment had differing effects on participant outcomes. When assessed through videotaped observations, participants who described using CBSM skills in
real-world scenarios reported experiencing lower negative
mood post-CBSM. These results are consistent with that of
previous studies showing that participants who practiced
relaxation skills had reduced anxiety and somatic symptoms
of stress (e.g., blood pressure, cortisol), which have been
associated with stress-related arousal and negative mood
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states (e.g., anxiety, distress, fear; Antoni, 2013; Murta
et al., 2007). Additionally, participants who completed more
homework assignments reported experiencing higher perceived stress and lower positive mood post-CBSM. These
results are similar to those by Urizar & Muñoz (2011) who
reported that low-income women participating in a prenatal
CBSM intervention had higher levels of perceived stress at
6 months postpartum. They speculated that these findings
were either due to the homework assignments being burdensome and adding to the competing time demands that lowincome mothers face (e.g., work, caring for their children)
or due to the assignments increasing their awareness of
stress-related symptoms. These findings highlight the need
for follow-up qualitative studies to help explain the role of
homework assignments in affecting different stress outcomes in this population.

Study Limitations
Several limitations merit mention. First, implementation fidelity was only assessed for those randomized to the CBSM intervention and not those in our attention control group, thereby
limiting our sample size (n = 55) and ability to compare
changes in these fidelity measures and program outcomes
across groups. Women in the attention control group received
printed prenatal health information by mail versus coming to a
group class, thereby making it challenging to collect comparable class data on implementation fidelity and program outcomes in this group. Larger samples sizes in randomized-control
CBSM trials would also increase the power needed to identify
associations across different types of implementation fidelity
measures on various stress-related outcomes. Finally, there
were limitations to using videotaped observations to assess
intervention delivery, receipt, and enactment, with more vocal
participants during the CBSM classes having greater opportunities to be scored higher on these constructs than less vocal
participants. Operationalization of intervention receipt and
enactment were particularly challenging and suggest that
future studies use additional methodologies, such as quizzes or
interviews, to assess participant understanding of CBSM content and allow time for participants to demonstrate understanding and use of CBSM skills during class.

Conclusions
Our results suggest that CBSM interventions can be implemented with fidelity and that certain implementation fidelity
factors are associated with improving stress-related outcomes
among low-income women learning CBSM skills during pregnancy. In particular, results related to intervention delivery (i.e.,
instructor adherence to CBSM content and quality of instruction) and enactment (i.e., participant use of CBSM skills in realworld scenarios) were associated with improved participant
outcomes (i.e., lower perceived stress, increased confidence to
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use CBSM skills, and lower negative mood). These results help
identify the mechanisms by which CBSM interventions may
help to improve health outcomes during pregnancy and enhance
the reliability and validity of such interventions.
Our results also highlighted the need to enhance intervention receipt and enactment as some elements of these
implementation factors either were not significantly associated with program outcomes (intervention receipt) or were
also associated with higher perceived stress and lower positive mood (intervention enactment). To strengthen participant receipt and enactment of core CBSM concepts, delivery
of the intervention may need to be culturally tailored for
different subgroups of women. More specifically, cultural
relevancy can be enhanced by tailoring intervention materials and messages (e.g., modifying images, examples, and
labels used for coping and relaxation skills) to make CBSM
concepts more salient to the everyday experiences of lowincome populations and strengthen the intervention’s impact
on program outcomes (Borrelli, 2011). Additionally, studies
have begun to examine other modalities for promoting
homework adherence in low-income communities, such as
the use of text messaging, with promising results to make
this component of intervention enactment less cumbersome
for participants (Aguilera & Muñoz, 2011).
These results have potential implications for the health
of mothers and their infants in helping to reduce stressrelated health complications (e.g., postpartum depression,
preterm births), as less than 25% of women report actively
engaging in stress management during pregnancy (Birdee,
Kemper, Rothman, & Gardiner, 2014). Therefore, community-based CBSM interventions are needed to reach underserved women during pregnancy and provide them with
the necessary skills and knowledge to facilitate stress management. The CBSM intervention developed as part of the
SMART Moms/Mamás LÍSTAS Project could help to
address existing barriers (limited resources and training) to
providing stress management interventions for Englishand Spanish-speaking low-income women by providing a
manualized prenatal program that can be delivered by prenatal health care professionals (e.g., social workers,
OBGYNs). Cumulatively, our findings support the need to
translate evidence-based interventions into clinical practice to optimize the health of low-income mothers and their
infants.
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