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Introduction

Prenatal care is an outstanding prevention strategy widely used in the United States with
several studies demonstrating that it improves health outcomes in some women. However, it
has not significantly reduced health disparities in minority women.1-2-6. Although nearly
two-thirds of Black and Hispanic women receive prenatal care services in the first trimester
of pregnancy, those who are emotionally distressed experience multiple adverse outcomes,
including pre-eclampsia, preterm birth, operative deliveries, and low birth weight.”-10.1.11,12.

Forty to 50 percent of poor women are symptomatic for prenatal depression with poor
minority women meeting the diagnostic criteria for major and minor depression at twice the
rate of middle class women.12.13 For those Hispanic and Black depressed women, pregnancy
and birth outcomes tend to be poor.14:15 Although the United States Preventive Services
Task Force now recommends screening for depression in pregnant women,* many practices
do not conduct depression screening because efficacious interventions and systems are not in
place to treat them.16

Pregnant Black woman also are affected by anxiety more than women in the general
population, which can lead to poor maternal health and well-being outcomes and adverse
consequences on health and development for their children.29-23 Findings from a meta-
analysis of anxiety and birth outcomes indicated that increased state anxiety was related to
preterm birth and low birthweight.24 Prevalence rates of prenatal anxiety are estimated to be
between 16 and 54 percent and are related to poor health outcomes, including pre-eclampsia
and excess weight gain.17:18.19. Race could compound the effect of anxiety on birth
outcomes as increased trait anxiety in Black women is related to preterm birth.2! These
findings are not apparent in White women or studied in Hispanic women.

Studies have found that anxiety, stress, and depressive symptoms are each associated with
poor healthy lifestyle behaviors in the general population2 as well as in pregnant women.
13,26 These behaviors, such as unhealthy eating and lack of physical activity, have been
found to be more prevalent in depressed and stressed Blacks.2” Unhealthy eating, like
smoking, is often used to cope or regulate distressing emotions.33-35 In pregnancy, excessive
gestational weight gain28, smoking?® and poor nutrition30 are all related to poor maternal
health and birth outcomes.31:32 Healthy lifestyle behaviors may be key to mediate the
adverse effects of anxiety, stress and depression on maternal and child outcomes.

Poor birth outcomes also may be related to the direct biologic adverse effects of anxiety,
stress, or depression. Biological mediators of increased anxiety, stress, and depressive
symptoms trigger neuroinflammatory, neuroendocrine, and immune pathways. These
pathways can ultimately lead to poor birth outcomes, such as preterm birth.3¢ Increased
anxiety, stress and depressive symptoms also are related to higher admissions to the
Neonatal Intensive Care Unit (NICU), operative deliveries and poor infant health.37- 3839

Methods

The purpose of this randomized controlled trial (RCT) is to test a manualized cognitive-
behavioral skills building (CBSB) intervention entitled the Creating Opportunities for
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Personal Empowerment during Pregnancy (COPE-P) program versus an attention control
program (i.e., PregnancyPlus) on the mental health, birth and post-partum outcomes of
minority pregnant women experiencing depressive, anxiety and stress symptoms. This study,
funded by the National Institute of Minority Health and Health Disparities (RO1-
R0O1MDO012770), is innovative because it is the first known full-scale test of a widely
scalable CBSB healthy lifestyle intervention that is embedded in prenatal care with a very
high-risk population of emotionally distressed minority pregnant women. The COPE-P
Program is a manualized six-session intervention that was adapted from other efficacious
COPE interventions,*0-42 designed specifically to be a culturally responsive prenatal coping
intervention to improve psychosocial and physical health, healthy lifestyle behaviors, birth
outcomes and selected post-natal outcomes in a particularly vulnerable group of pregnant
minority women (i.e., those experiencing emotional distress).

The specific aims of this study are to: 1) Use a RCT to evaluate the short- and more long-
term efficacy of the COPE-P program to improve healthy lifestyle behaviors (i.e., nutrition
and physical activity), psychosocial health, and birth and post-natal outcomes in pregnant
emotionally distressed minority women as compared to an attention control group; and 2)
Examine the role of cognitive beliefs and perceived difficulty in leading a healthy lifestyle in
mediating the effects of the COPE-P program on healthy lifestyle behaviors and
psychological symptoms in minority pregnant women. An exploratory aim in this study is to
determine characteristics that may moderate healthy lifestyle behaviors, psychosocial health,
and birth and post-natal outcomes (e.g., race/ethnicity, income, age, parity, language, level of
education, marital status).

Hypotheses 1a (primary outcomes). Immediately after the COPE-P program, at 4-6 weeks
postpartum (3 months post-intervention), and at 6 months postpartum (8 months post-
intervention), COPE-P participants will report higher healthy lifestyle behaviors and less
anxiety, stress and depressive symptoms than will the attention control participants.

Hypothesis 1b (secondary outcomes). COPE-P participants will demonstrate more
appropriate pregnancy weight gain, better birth outcomes (mode of delivery, birth weight,
gestational age), more appropriate postpartum weight loss, and better breastfeeding
outcomes than attention control participants.

Hypothesis 2 (theory building exploratory). The effects of the COPE-P program on
participants’ healthy lifestyle behaviors and levels of anxiety, stress and depressive
symptoms will be mediated by beliefs about their ability to make healthy lifestyles choices
and their perceived difficulty in leading a healthy lifestyle.

2.1. Study design overview.

The design of this study is a longitudinal randomized block RCT with repeated measures
(beginning with screening prior to 18 weeks, group prenatal care in both groups from 16 + 1
to 31 + 1 weeks and ending at 6 months postpartum) at two study sites (New York city and
Columbus, Ohio). Race/ethnicity is being blocked to ensure equal numbers of Hispanic and
Black women in the COPE-P and PregnancyPlus groups. At each site, there will be a total of
at least 30 groups with an average of three to seven women over the course of the study.
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Groups run in each 18-week time segment (the COPE-P intervention is six sessions each
three weeks apart). The PregnancyPlus group also will have six group prenatal care sessions
each three weeks apart. Each group within the 18-week time segment will be randomly
assigned (using a sealed envelope technique) as either a COPE-P or PregnancyPlus group.
These groups will be conducted sequentially to decrease the chance of cross-contamination.

Using random assignment at each site (New York and Ohio) will allow for assessment of an
interaction effect as part of the data analytic strategy. Different care providers will run the
COPE-P and PregnancyPlus groups, assuring that there is no carryover effect of the
intervention into the control group. Three months after the intervention (approximately 4-6
weeks postpartum), all women will be contacted and will once again complete all measures
at the routine postpartum visit. At eight months post-intervention (six months postpartum at
the six-month well baby visit), all women will once again be contacted and complete all
measures (including weights taken on available pediatric clinic adult scales—same model as
prenatal scales). Outcome data from charts will be collected by team members blind to
group assignment.

2.2. Study population and setting

In New York and Columbus, women will be recruited from antenatal clinics if they are:
between 18 and 40 years old, in an uncomplicated singleton pregnancy of less than 18
weeks, and self-identify as either Black or Hispanic. Participants in New York will need to
read and speak English or Spanish. At The Ohio State University Total Health and Wellness
Clinic and the The Ohio State Wexner Medical Center OB/GYN Clinic, participants will
need to speak and read English as there are not enough Spanish-speaking women to warrant
conducting groups in Spanish. Women will be excluded if they have chronic medical
conditions (e.g., hypertension, or diabetes), are currently receiving treatment or therapy for a
psychiatric diagnosis, or have participated in this study with a prior pregnancy. Women with
obstetrical complications, such as preeclampsia, gestational diabetes, or fetal abnormalities
will be excluded. These exclusion criteria are designed to ensure the likelihood that women
in the study are physically able to participate. In Ohio, women who do not speak and read
English will be excluded. In New York, women who do not speak and read English or
Spanish will be excluded.

2.3. Power analysis and sample size.

The statistical power estimate is based on our previous research, including a RCT on the
efficacy of COPE that demonstrated significant increases in participants’ activity and
declines in BMI that were sustained for 12 months post- intervention.*3 Our recent pilot
study of COPE-P with pregnant minority women also demonstrated small to moderate effect
sizes (Cohen’s & ranging from .22 to 48). Using Optimal Design,*44° we estimated the
power for multilevel models approximating our study design. A sample size of 182 Black
and Hispanic women from JMC in the Bronx and 182 Black and Hispanic women from The
Ohio State University sites (at 4 data collection points for each, resulting in ~1,450
observations) will have greater than 80% power to detect small to moderate effects (i.e. 25 or
greater) between group differences in healthy lifestyle behaviors, psychosocial health, and
outcomes testing at alpha = .05 for all proposed models. The sample of 364 will have > .80
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to detect a small to medium mediated effect.46 We should have sufficient power to explore
moderation processes, given Muthén and Curran’s#’ findings that interactions can be
detected with high power even for relatively small samples in latent curve models with
medium effect sizes.

We also have included a 30% attrition rate that should be adequate based on our longitudinal
studies with perinatal minority women.#84° This allows us to account for women who will
need to drop out of the study for either personal (moved) or medical (became high risk)
reasons. The proposed study has a longer follow up interval?* so we will recruit up to 473
women, as necessary, to retain an analytic sample of 364. All successful strategies developed
in our other studies will be used to reduce attrition. If a data collection point is missed, data
will be collected antenatally at the next scheduled visit and postpartally at rescheduled
health care visits.

2.4. Screening and sample selection procedure.

Women who meet the inclusion criteria will be approached in the antenatal clinic and told
that they may be eligible for the study based on their chronological age and fetal gestational
age. Recruiters in New York are fluent in both English and Spanish so recruitment will occur
in the language preferred by the potential participant. In Ohio, recruitment will occur in
English. Gestational age is based on ultrasound dating or last menstrual period when
ultrasound is not available. We will ask questions about race/ethnicity using techniques
developed in our prior work.20 If a woman self identifies as Black or Hispanic and provides
informed consent, she will be screened for study eligibility.

If a potential participant scores higher than a 10 on the General Anxiety Disorder 7-item
scale (GAD-7)"! or a 20 on the Perceived Stress Scale (PSS),52 or a 10 on the Edinburgh
Postnatal Depression Scale (EPDS),>3 they will be eligible to participate in the study. For the
GAD-7, a score of greater than or equal to 10 indicates moderate anxiety and maximizes
sensitivity and specificity.>! For the PSS, a score of 20 or greater is the high-stress cut-off.
Previous work with pregnant women found that a score of 20 was the 75™ percentile.57-59
Cohen, Kamarck & Mermelstein®2 assert that PSS scale norms are population specific so
using a score as determined by previous work with pregnant women is appropriate. A cut-off
score of 10 on the EPDS indicates moderate depressive symptoms in pregnant women.>4-56
Total scores of greater than 15 or a response of “hardly ever” to question 10, which relates
thoughts of suicide, on the EPDS trigger consultation with the participant’s primary provider
who determines if study participation would be appropriate for the participant or if treatment
is warranted. Participants responding to question 10 on the EPDS with “sometimes” or “yes,
quite often” require immediate psychiatric evaluation per clinic guidelines and are not
eligible to participate.

If a participant does not screen into the study, she will be thanked for her time and interest
and paid $10.00 for her participation in the screening process. If a woman does screen into
the study, she will provide further baseline data at this point. In addition to the screening
tools, baseline data will include: demographic and personal information, weight from the
clinic’s scale, a 24 hour diet recall, the Healthy Lifestyle Beliefs Scale89 and the Healthy
Lifestyle Behaviors Scale.1 A participant will then be assigned to the next available group
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based on fetal gestational age (groups having been scheduled and previously randomized as
intervention or control as described above). Participants will then be given an appointment
for their first group prenatal care session and a Fitbit Flex 2 accelerometer, instructions on
how to immediately begin using the Fitbit (to provide baseline data that will be uploaded at
the first group session) and a Fitbit number (for confidentiality) so that they can compare
with other pregnant women. All participants will receive $30.00 for at the baseline visit
(Time 0: TO).

3. Theoretical Framework for the Study

The development of the COPE-P Program and selection of study variables is derived from
cognitive theories formulated by Ellis®2 and Seligman®? as well as behavioral theories by
Skinnerb4 and Lewinsohn.%5 A negative view of oneself, the environment, and one’s future,
leads to negative mental health outcomes including depression.56:67 The basic premise of
cognitive-behavioral therapy (CBT) is that an individual’s emotions and behaviors are, in
large part, determined by the way in which he or she cognitively thinks and appraises the
world.8” Therefore, a person who has negative or irrational/distorted beliefs tends to have
negative emotions (e.g. depression, anxiety) and behaves in negative ways (e.g., overeating,
risky behaviors).444% Specifically, elevated depressive symptoms are caused by how one
perceives situations and events.58 Negative emotions and behaviors are even more profound
when there are skill deficits (e.g. poor emotional regulation, poor problem-solving and
assertiveness skills, and cognitive distortions that lead to negative perceptions, negative
thoughts, negative views of self and future, and failure to attribute positive outcomes to
one’s behavior). Based on this theory, we are predicting that pregnant minority women who
lack beliefs/confidence in their ability to engage in healthy lifestyle behaviors and perceive
those behaviors as difficult to perform will report more stress, anxiety, and depressive
symptoms and engage in fewer healthy lifestyle behaviors.

Driven by CBT, the COPE-P program was adapted from other efficacious COPE programs
with vulnerable populations (e.g., minority teens, parents of pre-term infants) and is a series
of 6 educational and CBSB sessions that are culturally sensitive, readable at the sixth grade
reading level and focused on empowering pregnant minority women to engage in healthy
lifestyle behaviors (i.e., nutrition, physical activity, positive strategies to cope with stress,
problem-solving, regulation of negative mood, and goal setting). The program is designed to
be easily integrated into routine prenatal care. Based on CBT, we teach the women how to
cognitively restructure their thinking when negative events/interpersonal situations arise that
tend to lead them into negative thoughts, and how to turn that thinking into a more positive
interpretation of the situation so that they will emotionally feel better and behave in more
healthy ways. Emphasis is placed on how patterns of thinking impact behavior and emotions
(i.e., the thinking, feeling and behaving triangle). Goal setting to promote engagement in
healthy behaviors and problem solving for challenges are part of the CBSB component (e.g.,
unhealthy behaviors to cope with stress and anxiety; making poor nutritional choices). The
program includes content to increase women’s knowledge of how to lead a healthy lifestyle
and skills building activities that assists them in putting into practice what they are learning
in the group sessions. Prior versions of the program that have been tested have involved
large numbers of vulnerable minorities (32% to 100% of the samples),#3:6%-"1 including
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Blacks and Hispanics, and have consistently produced decreases in anxiety/depressive
symptoms and increases in healthy lifestyle behaviors.

Based on CBT, it is hypothesized that the COPE-P program will first strengthen the
women’s beliefs/ confidence in their ability to engage in healthy lifestyle behaviors and
manage their negative emotions, and lessen their perceived difficulty of performing the
behaviors (i.e. the proposed mediating variables), which in turn, will result in more healthy
lifestyle behaviors as well as less anxiety, stress and depressive symptoms (our primary
outcomes). Ultimately, engaging in healthy lifestyle behaviors (nutrition and exercise)
should lead to more appropriate weight and result in better birth and post-natal outcomes.

This meditational model is illustrated in Figure 1. Mediational analyses of data are important
to better understand the mechanisms through which treatments are effective.55 However,
prior studies have not tended to propose or test mediators of the effects of healthy lifestyle
interventions. Thus, there remain large gaps in this body of literature about how
interventions impact outcomes. Valid and reliable instruments will be used to measure each
of the constructs in Figure 1. Based on our literature review, there are likely to be key
influences outside of cognition that may impact a pregnant woman'’s healthy lifestyle
behaviors and mood. Therefore, we have added some key variables to our conceptual model
as potential moderators of the effects of the COPE-P intervention. For example, we may find
that our COPE-P program works better for certain sub-groups of women (e.g., Hispanic
versus Black women; marital status; income, level of education, or primary language
spoken). Analysis of both moderating and mediating variables will allow us to extend the
science of healthy lifestyle interventions with pregnant women.

4. Interventions

4.1. Experimental Intervention: COPE-P.

The intervention group is receiving the COPE-P Intervention over the 6 sessions of group
prenatal care. The content of the COPE program is driven by the literature review, the
theoretical framework, previous studies of COPE interventions with mothers of preterm
infants and prior work with pregnant minority women by our team. Advanced practice
nurses will be trained in the COPE-P intervention by a primary investigator who has
advanced knowledge in the delivery of the program. At each group prenatal care session,
appropriate weight gain, nutrition, and exercise will be discussed as they relate to the
particular topic of the week.

Session 1 of COPE-P focuses on the thinking, feeling and behaving triangle, and the ABCs
(A=Antecedent or Activator event, B=Belief that follows the event, C=Consequence: how
you feel and how you behave). The thinking, feeling and behaving triangle and the ABCs are
reinforced throughout the program. In Session 1, the women provide examples of a negative
belief that is triggered by an antecedent event can be turned into a positive belief, resulting
in feeling better and engaging in healthy behaviors. Mindfulness techniques also are
presented. The stop light nutrition meal plan and “my pregnancy plate” are described and
appropriate weight and physical activity introduced. The skills building activities for Session
1 and for all other sessions take approximately 20-30 minutes and reinforce content from
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each session. Goal setting and self-monitoring logs are introduced in Session 1 and included
in all subsequent sessions. The women will see uploaded Fitbit information and are
encouraged to increase their steps by 10% each week. Early uptake of changes in eating and
other healthy behaviors will be evaluated by review of skills building activities, logs, and
peer discussion.

Session 2 of COPE-P focuses on ways to build self-esteem, positive self-talk and how to
change unhealthy habits into healthy ones. Signs of poor and healthy self-esteem are
discussed. Discussion of healthy eating and active living is integrated throughout Session 2.
Nutrition content includes information on reading labels. Skills building activities for
Session 2 include changing an unhealthy habit into a positive one.

Session 3 of COPE-P focuses on stress and coping during pregnancy. Physical and
emotional responses to stress are discussed along with healthy snacking. Examples of
healthy ways to cope with typical stresses are reviewed. Signs of depression and anxiety are
discussed and the group problem solves positive strategies to deal with depression, anxiety,
and stress. This skills building session focuses on recognizing unhealthy ways of coping and
examples of how to unhealthy coping into healthy coping strategies.

Session 4 of COPE-P focuses on planning, goal setting and the 4-step problem solving
process, including overcoming barriers related to eating. The skills building activity for
Session 4 focuses on developing strategies for overcoming barriers and problem solving a
current challenge.

Session 5 of COPE-P focuses on dealing with emotions in healthy ways through positive
thinking and effective communication. Women practice regulating their emotions along with
mental and guided imagery. Positive self-control strategies for emotions and unhealthy
eating are explored. The skills building activities in this session focus on practicing mental
imagery and monitoring for emotional triggers with a response plan.

Session 6 of COPE-P focuses on coping with stressful situations commonly encountered
during pregnancy while continuing to reinforce the thinking, feeling, and behaving triangle.
Influences on healthy eating are explored. In skills building activities, women practice
positively dealing with challenging situations.

4.2. The Attention Control Intervention.

At each group session, the PregnancyPlus attention control group will receive the usual
prenatal care. Additionally, for each of the six group sessions, they will discuss a pamphlet
designed for patient education by American College of Obstetricians and Gynecologists
(ACOGQG). These six pamphlets are: 1) Routine tests during pregnancy; 2) Nutrition during
pregnancy; 3) Exercise during pregnancy; 4) Obesity and pregnancy;; 5) Breastfeeding your
baby; 6) Exercise after pregnancy. Group sessions are designed to last the same amount of
time (1% hours) as the COPE-P group.
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5. Measures

5.1. General Anxiety Scale (GAD-7).

The GAD-7 is a 7-item, 4-point Likert-type scale ranging from (0) Not at all to (3)
Everyday, that assesses the participants’ level of anxiety over the last 2 weeks. Scores range
from 0 to 21, with higher scores indicating greater functional impairment related to the
patient’s experience of anxiety. The scale’s reliability and validity have been tested across
clinical care settings. It has been found useful in monitoring symptom severity and changes
across time. In our COPE-P pilot work, the Cronbach’s alpha was .89.

5.2. Perceived Stress Scale (PSS).

The PSS is a widely used, standardized measure of global stress designed to elicit the degree
to which respondents find their lives unpredictable, uncontrollable, and overloading.
Concurrent and predictive validity were supported by comparing the PSS with depression
scores and life-event scales in college samples. The PSS has demonstrated internal
consistency reliability of .84 to .86 with young adult populations®2 and .80 with pregnant
minority women®’ and takes about 5 minutes to complete. Cronbach’s alpha in the COPE-P
pilot was .80.

5.3. The Edinburgh Postnatal Depression Scale (EPDS).

The EPDS is a 10 item self-report perinatal depression questionnaire.”? The scale asks
participants to describe how they have felt in the previous week. Unlike other depression
screening tools, the EPDS excludes questions regarding somatic symptoms of pregnancy and
has been found to be equivalent to a structured interview in determining prevalence of
depression.”3:74 Scores range from 0-30 with higher scores signifying higher severity of
depressive symptoms.”> ACOG supports the EPDS as a depression screening tool in
pregnant women because of its brevity, readability and scoring ease.”® As will be indicated
in participant informed consent forms, if a woman answers item 10 (self-harm) with a 1,2, or
3, she will be accompanied to a mental health provider for immediate care. Women with
high scores will be referred to their primary care provider and we will monitor to assure
follow up.

5.4. The 24 Hour Adult Nutrition Log.

Nutrition will be examined by conducting a 24-hour diet recall for each participant at each
data point. Food models and pictures will be used to accurately identify portion sizes and
participants will be asked brand names of food. The target day for the diet recall will be 24
hours in advance of the data visit. Information from the diet histories will be analyzed using
the Food Processor database that contains over 2400 foods.’” Nutrient values are in accord
with information provided by the United States Department of Agriculture and over 550
other research sources. Fast foods are included as are over 1182 convenience food items.
The database is updated annually.
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5.5. Healthy Lifestyle Beliefs Scale (HLBS)

The HLBS is a 16-item scale adapted from other valid and reliable belief scales.®? This scale
taps beliefs about various facets of maintaining a healthy lifestyle (e.g., “I believe that I can
be more active” and “I am sure that | will do what is best to lead a healthy life”). Subjects
respond to each item on a five point Likert-type scale that ranging from 1 strongly disagree
to 5 strongly agree. Construct validity of the scale has been supported through factor
analysis with over 1,000 young adults. Cronbach’s alpha from the COPE-P pilot was .91.

5.6. Healthy Lifestyles Behaviors Scale (HLBES)

Healthy lifestyle behaviors will be measured with the HLBES used in our prior studies.52
Subjects respond to each of the 15 items (e.g., | exercised regularly; I talked about my
worries) on a 5-point Likert-type scale that ranges from 1 strongly disagree to 5 strongly
agree. Construct validity has been supported through factor analysis from data obtained in
our prior work.51 Cronbach’s alpha in the COPE-P pilot was .86 and took 5 minutes to
complete.

5.7. Physical Activity.

During pregnancy, spring loaded pedometers have been found to be inaccurate’ due, to the
pedometer being tilted away from the vertical plane such that the spring suspended lever arm
does not register all steps. This is particularly true for overweight or obese pregnant women
so an accelerometer measure of step counts is much more accurate.”® However,
accelerometer type measures of physical activity may over count steps especially when
participants are involved in motor vehicle traffic and most especially on bumpy roads.”®
Devices, such as the Fitbit Flex 2, combine accelerometer and pedometer features to
improve accuracy80 and have the advantage of being worn on the wrist like a bracelet so
women are less likely to forget to use it, a common problem with devices that necessitate
being affixed to clothing.8!

5.8. Birth and Post-Natal Outcome Data.

These data will be abstracted from clinic charts by team members blinded to treatment group
and from the Demographic and Personal Information Form (DPI) completed by the women.

5.9 Assessment of Intervention Fidelity and Intervention Dose.

Monitoring fidelity of the intervention program and dose response is essential to having
greater confidence in the findings, being able to explain the results obtained, and in helping
to ensure internal validity of the study. In order to assess and ensure fidelity, we will: 1)
implement a manualized protocol; 2) determine the dosage (number of sessions attended and
number of skills building activities completed) and duration of the intervention in order to
determine whether the intervention has a greater impact on those participants who complete
more of the intervention and skills building assignments; 3) account for variations in
intervention dosage statistically; 4) measure participant’s adherence to the intervention; 5)
train the interveners to deliver the intervention consistently as intended; 6) monitor the
intervention with an observation fidelity check list used in our prior studies; 7) utilize
checklists to ensure that all intervention components are included in each session; and 8)
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evaluate participant receipt of the intervention by building into the protocol quantitative
evaluative measures, such as nutrition and activity knowledge. Trained research staff on the
use of the previously developed fidelity tool (Melnyk, 2003) will be used to complete
fidelity observations on randomly assigned intervention and control groups for fidelity
adherence. The observer will not be a part of the group and their presence will be explained
prior to the start of the session. Meticulous record keeping will be maintained in order to
evaluate the content of each session and completion of skills building activities. We also will
have the midwives delivering the intervention record the tasks accomplished in each
intervention session, the methods used to complete the tasks, as well as time spent on each
task and impressions of the flow, content and acceptance of the sessions in an intervention
diary.

6. Data Management and Analysis

6.1. Data Management.

Survey data will be obtained using paper and pencil surveys. At each site, all surveys will be
scanned using Remark software to ensure accuracy and avoid the necessity of double data
entry. Fitbit data will be uploaded using Bluetooth technology at each data point (with TO
baseline data being collected between screening and the first group prenatal care session)
and entered into an Excel database. Data from the 24-hour diet recalls will be manually
entered at each site into Food Processor and then exported into an Excel file for data
analyses. At each visit, weights will be recorded. Obstetrical chart data will be extracted at
each site. Dr. Szalacha will merge the Ohio and New York data files, perform data cleaning,
construct analytic variables, assess psychometrics and conduct both interim and final
analyses.

6.2. Data Analysis.

Statistical analyses of these data must not only demonstrate the efficacy of the COPE-P
intervention, but also map the trajectories of group differences over time, and identify
subgroup differences. Analysis will begin with characterization of the sample with
descriptive statistics that identify differences between the COPE-P and PregnancyPlus
groups 1) evident at baseline, despite randomization and 2) between groups due to
differential attrition. Data will be screened for normality, outliers, and homogeneity.
Appropriate nonparametric analyses will be considered in situations of irresolvable
heterogeneity. We will evaluate the psychometric qualities (reliability, convergent and
discriminant validity) of the scales, employing both exploratory factor analyses and SEM
measurement models. Descriptive statistics will be used to summarize the sample
characteristics and distribution of each variable. Missing Data. All data analyses will be
completed as intention to treat analyses (i.e., individuals analyzed by group according to
original random assignment, without regard to adherence to the intervention). Missing data
will be imputed, when appropriate, using multiple imputation in SAS v9.4 PROC MI.

Hypothesis-driven analyses.—Various bivariate tests (e.g., independent and dependent
t-tests, correlations, ANCOVA and repeated measures analyses of covariance) will be used
to evaluate differences and longitudinal patterns of change across time and between relevant
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subgroups (e.g., intervention groups, language groups) for each significant outcome in the
preliminary bivariate analyses, (primary outcomes are healthy lifestyle behaviors, anxiety,
stress, and depressive symptoms). For secondary outcomes (appropriate weight gain during
pregnancy, birth and post-natal outcomes (e.g., mode of delivery, birth weight/length,
gestational age, postpartum weight loss and breastfeeding practices) we will fit a series of
longitudinal multilevel growth models to the data.

Level 11 Anxiety; j = mq; + 71 (TIME;j) + €; j where & ;~N(0, ag)

Level 2: mp; = yo0 + v01COPE — P; + {pjand x1; = y10 + y11COPE — P; + {1

For all continuous outcomes, such as anxiety, the basic model, to which we can add our
controls and predictors, can be written as: The level 1 submodel estimates how each
participant’s anxiety changes over the four data collection periods. The level 2 submodel
will relate the inter-individual differences to intervention group and other time-invariant
predictors and controls, such as medication (i.e., antidepressants) and have begun therapy
(i.e., in usual care for mental health diagnoses), and will estimate a participant’s initial
anxiety level (ry;) and rate of change in anxiety (7). Anxiety will be modeled in terms of
random subject effects (intercept and time trends) to account for individual differences in
how participants change over time. We will begin with a linear model for time but will
investigate nonlinear effects as suggested by the data. Subsequent models will contain time-
varying covariates (i.e., dose of intervention, weight, exercise) and thus will focus on within-
participants effects, that is, whether within-participant differences in the covariates are
associated with within-participant differences in anxiety. We will examine the potential of
cognitive beliefs and perceived difficulty in leading a healthy lifestyle in mediating the
effects of the COPE-P program on healthy lifestyle behaviors and psychological symptoms.
Rather than detecting mediated effects with the causal steps approach of Baron and Kenny,
82,83 we will use the Joint Significance Test established by MacKinnon, which assesses the
statistical significance of the X to M relation, a path, and then the M to Y relation, B path. If
both are statistically significant, there is evidence of mediation.84 Models with more than
one mediator are simply extensions of the single-mediator case.85 In our multilevel models,
we will investigate mediation effects within the different levels of analysis and across levels.
86 Finally, we will explore characteristics that may moderate healthy lifestyle behaviors,
psychosocial health, and birth outcomes (e.g., race/ethnicity, age, parity, language spoken,
level of education, income, marital status) in the above models. The proposed examination
of mediators and moderators should allow for increased understanding of mechanisms
underlying any intervention effect and different responses among the participants. The most
appropriate covariance structure for the residuals eij will be determined after data collection
and the correlation of responses over time is estimated. Several covariance structures will be
examined and the resulting models compared for fit using the quasi-likelihood independence
model information criterion (QIC) fit using SAS 9.4 (Proc MIXED).
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Should any of the outcomes need to be dichotomized (i.e., present vs. absent), we will fit a
multi-level random effects logistic regression models with time-varying covariates. The
basic model, to which we will add our controls and predictors, can be written: where i
indexes participants, t indexes time, COPE-P is an indicator of the intervention group,
COPE-P x Time is the intervention by time interaction, XK is a set of time-varying
covariates measured for each participant | at time t and ui is participant-specific error term.
The interaction term COPE-P x Time is the test of the effectiveness of the COPE-P program.
If successful, the regression coefficient will be negative, indicating that the modeled
probability of psychological symptoms declined more rapidly with time in the COPE-P
group than they did in the PregnancyPlus group. We will fit these models using SAS 9.4
(Proc NLMIXED).

7. Discussion

8a. Strengths

Strengths of this study include that it is a randomized controlled trial that targets a very high-
risk population of pregnant minority women with longitudinal follow-up to determine both
short and more long-term effects of the intervention. Although the United States Preventive
Services Task Force recommends routine screening of pregnant women,8” it is typically not
conducted as practices do not have systems in place to manage those women who screen
positive for depression. If found to be efficacious with this high-risk group of pregnant
women, COPE-P could be a key solution to managing those with emotional distress and
improving their outcomes. Because the intervention is manualized, it could be easily scaled
across the United States as other versions of COPE, which are currently being used across
the nation and globe.88

8b. Potential Difficulties and Solutions

The intervention for this study is provided within a group prenatal care context to ensure
feasibility, ease of administration and to decrease participant burden. Group prenatal care, to
be successful, requires flexibility on the part of the providers to accommodate participation.
89 While retention is always a concern in longitudinal studies, we are employing strategies
that we have used in the past to maintain contact with minority women. We have planned for
over enrollment to ensure our needed sample size. Further, our choice of multilevel models
allows for variably spaced measurement occasions (allowing for differing data collection
schedules for participants) and for varying numbers of waves of data per participant; thus,
missing data (unbalanced designs) are more easily managed. Women at both sites have
historically attended postpartum and well-baby care, which will also help in minimizing
attrition.

Obtaining actual data (not self-reported) about health behaviors is a challenge. We are
relying on self-report for nutrition data but maximize accuracy using food models and
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FoodProcessor. Although weekend eating is often different than weekday eating, our overall
interest in healthy food choices will be minimally impacted by the choice of day. The
numerous data points help to ensure that we are obtaining an accurate picture of healthy
eating both during pregnancy and in the postpartum. We will be obtaining weight at each
visit and although differences in clothing or time of day may allow for some error, there are
enough time points that trends in weight gain and loss will be accurately recorded. Finally,
using an accelerometer that can be worn on the wrist enhances use of these devices and
accuracy. Pregnant women cannot clip pedometers to their waist and wearing pedometers on
the trunk leads to inaccuracy in counting steps as pregnancy progresses and trunk axes
change. Wearing a pedometer on the foot is difficult as feet swell and reaching the feet is
difficult as pregnancy progresses. A wrist accelerometer is ideal in ensuring accuracy and
wearability.

Having more than one site also can create challenges in ensuring that the intervention is
being uniformly provided, however, this intervention is completely manualized to enhance
fidelity and facilitate wide-scale scalability if found to be efficacious and fidelity will be
addressed continually throughout the study. Moreover, our multisite design contributes to
greater generalizability.
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Variables

Measures

Timing

Demographic Characteristics

Age, Height Education Level, Relationship Status, Race/
Ethnicity, Language Spoken, Income, Parity,
Medications, Mental Health Referral/Rx post screening

Demographic and Personal
Information (DPI) Form

TO =Baseline (screening visit)
T1 =31 weeks

T2= 6-8 weeks postpartum visit
T3=6 months well baby visit

Healthy Lifestyle Behaviors Healthy Lifestyle Behaviors TO, T1,T2, T3
Healthy Lifestyle Beliefs Healthy Lifestyle Beliefs Scale®® T0,T1,T2,T3
Nutrition 24 Hour Nutrition Log/Food Processor | TO, T1, T2, T3

Database
Weight Gain/Loss, BMI Scale TO, T1, T2, T3

Exercise

Steps Fitbit Flex 2 Accelerometer

TO (given at screening T1, T2, T3)

Psychosocial Health

Anxiety GAD75! T0,T1, T2, T3

Depressive Symptoms EPDS% T0,T1, T2, T3

Perceived Stress PSS®2 T0,T1,7T2,T3
Birth and Post-Natal Outcomes

Gestational Age at birth, Gender Chart review Post delivery

Birth Weight, Birth Length, Overall Health Chart review Post delivery

Mode of Delivery (C/S, Vaginal, Chart review Post delivery
Breastfeeding (initiation and duration) DPI Form T2, T3
COPE-P Acceptability Index (COPE-P group) T1land T2
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