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Abstract: Mood and anxiety disorders affect pregnant people and their families at increased rates throughout
the perinatal period. Geographic, financial, and social barriers persist in identification and access to care that
preclude adequate diagnosis and treatment of anxiety and mood disorders. These challenges have been
exacerbated by the COVID-19 pandemic, particularly for Black and Indigenous People and People of Color
(BIPOC) who already experience increased risk for adverse mental health outcomes and faced structural
barriers to accessing perinatal mental health care at baseline. The literature shows that integrated care can
improve mental health outcomes and save billions of dollars in annual healthcare costs. This study evaluated
anovel statewide integrated care effort designed to facilitate access to perinatal mental health care for OB/GYN
patients. In addition to enrollment data, variables studied were maternal program satisfaction, retention rates,
and preliminary maternal mental health outcomes. 285 patients were ever referred for care. Of this, we
contacted 259 patients (91%) and enrolled 209 (72%). Of the 209, 48 were lost to follow up, while 107 remained
enrolled at the time of data analysis. 54 patients met their treatment goals. 97% of individuals asserted they
were satisfied with the services they received. Black race and public insurance predicted faster attrition from
treatment; risk for interpersonal violence exposure and substance use were not related to attrition. Preliminary
mental health outcomes showed significant decreases in anxiety and depression, with the most dramatic
decreases in the first month of treatment. The MC3 Perinatal care program is a viable, patient-endorsed
collaborative care model that increases access to perinatal mental health and facilitate access to outside

resources.
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1. Introduction

Mood and anxiety disorders affect pregnant people and their families at increased rates
throughout the perinatal period. Perinatal depression affects between 11-15% of obstetric populations
[1-4]. According to a 2013 study by Wisner et al., individuals experienced onset of depressive
episodes at the highest rate during postpartum (40.1%), pregnancy (33.4%), and before pregnancy
(26.5%) [5]. Further, 19.3% of individuals across the peripartum period experience suicidal ideations
[5], and suicidality in pregnancy and postpartum is on the rise in the US [6]. Of those who screen
positive for unipolar depression, approximately 20% of individuals meet criteria for bipolar
depression [1]. Anxiety affects up to 20% of individuals during pregnancy, and as many as 50% of
individuals immediately postpartum [7]. Substance use occurs among at least 10% of perinatal
individuals, and estimates hold that it accounts for 8-22% of maternal mortality [1]. Yet despite these
prevalence rates, adequate detection and treatment are sparse; prior work suggests that up to 70% of
patients go undetected, approximately 85% go untreated, up to 93% are inadequately treated, and as
many as 97% of patients continue to suffer from symptoms without remission [8,9].

Undertreated and underdiagnosed mental health concerns can impact families in a myriad of
ways. A 2021 study found that people with perinatal mental health disorders experienced 50% higher
rates of severe maternal morbidity, and 87% higher rates among those with trauma- or stress-related
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mental health disorders, as compared with people without perinatal mental health disorders [4]. This
study also estimated an increased annual delivery cost of $102 million in the US among people with
perinatal mental health conditions, versus those without [4]. Mild and moderate symptoms may
interfere with functioning and one’s ability to maintain jobs and households; severe symptoms may
result in self-harm and even suicide or infanticide [8.9]. Moreover, even if not with fatal consequences
to the child, mental illness can confer negative impact on parenting and in turn, infant emotional
development, and self-regulation, posing risk to the mental health of the developing child [10-12].

In the midst of the COVID-19 pandemic, mental health challenges became exacerbated. Data
from a recent Canadian study suggest increased rates of perinatal depression and anxiety during the
COVID-19 pandemic, with more than a third of pregnant individuals reporting depression symptoms
and more than half reporting anxiety symptoms [13,14]. Many health care institutions also saw
increased rates of substance use and interpersonal violence (IPV), both of which confer additional
risk for mental health concerns [15-17]. Prior to COVID-19, Black and Indigenous People and People
of Color (BIPOC) already experienced increased risk for adverse mental health outcomes and faced
structural barriers to accessing perinatal mental health care at baseline. The pandemic only
compounded these existing inequities [18].

The vast majority of pregnant people in America interact with medical professionals over the
course of their pregnancies. In 2016, 77.1% of gestational patients received obstetric care beginning in
their first trimester of pregnancy [19]. Only 1.6% of pregnant individuals received no prenatal care
prior to delivery [19]. Obstetrician-gynecologists (OB/GYNs) are, in many cases, the only healthcare
provider that women of childbearing age see on a regular basis [20,21]. OB/GYN visits represent one-
third of all office visits for women between the ages of 18-45, and most non-illness related office visits
for women under 65 years of age [20,21]. As established, providers see increased rates of mental
health challenges during perinatal periods (preconception, pregnancy and postpartum); however,
these mental health symptoms are often undertreated due to lack of training, staffing shortages, and
time constraints within OB/GYN office settings, as well as the sociocultural stigma surrounding
mental health conditions which makes patients reticent to admit to symptoms [20]. Given the near
ubiquity of OB/GYN care, combined with the barriers to accessing dedicated mental healthcare,
OB/GYN offices are an optimal site for addressing perinatal mental health conditions through
integrated care.

Research shows that integrating mental health into primary and obstetrical care can greatly
improve mental health outcomes and save healthcare costs [20,21]. US obstetric trials have shown
improved depression outcomes in pregnancy and postpartum when integrative collaborative care
includes an engagement session, assessment by a member of the care team, a patient-led choice
between an antidepressant medication or psychotherapy, and patient outreach following any missed
appointments [3]. Integrating mental health screening within obstetric care aligns with current
recommendations from the American College of Obstetrics and Gynecologists (ACOG), which
recommends screening for depression, bipolar disorder, anxiety, trauma, IPV, adverse childhood
experiences (ACEs), substance use disorders, and social determinants of health (SDOH) [1,22]. Other
professional organizations, including both the American Psychiatric Association (APA) and the US
Preventive Services Task Force (USPSTF), advocate for mental health screening as well [1]. Programs
like the Massachusetts Child Psychiatry Access Program (MCPAP) for Moms seek to expand
screening for pregnant individuals among obstetric providers, building capacity both at the provider
and practice levels to promote appropriate treatment and diagnosis [18,23].

One of the models of integrated behavioral healthcare is the Collaborative Care (CoCM or
IMPACT) model. CoCM emphasizes patient-centered care and integration of the patients” goals into
the treatment plan while also prioritizing population-based care or a shared registry of patients. As
part of CoCM, a behavioral health consultant (BHC) and a psychiatrist regularly meet to ensure all
individuals receive appropriate services. The BHC then communicates back to the clinic about the
recommendations from the psychiatrist. This model emphasizes the importance of communication
between the health care provider, the clinic, and the BHC.
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The CoCM has been successfully employed in primary care and obstetric care. Work conducted
by Nancy Grote and others at the University of Washington has demonstrated benefits of the model
within obstetrics in improving depression symptoms [24], and that providing behavioral activation
and problem-solving therapy to women with depression demonstrates improved engagement in the
program [25]. The focus for the CoCM is the female patient and her wellness. To date, only one
program recommends attention to the parent-child relationship and highlights the importance of
mothers’” mental health in supporting their children’s development; however, this program (The
Maternal Infant Dyad Implementation Initiative (MIND-I) from the University of Washington)
appears to be in early implementation with no published research at the time of this writing [26].

1.1. The Michigan Clinical Consultation and Care in Perinatal (MC3 Perinatal) Model

MC3 Perinatal, funded by the state of Michigan health department and housed at Michigan
Medicine in the Department of Psychiatry, combines the CoCM framework (“care” arm) with a
Perinatal Psychiatry Consultation program (“consultation” arm). The consultation arm offers free-of-
charge, same-day consultation services to obstetrical providers across the entire state of Michigan (50
counties) and was originally established in 2014. Providers can access same-day consultation to
discuss any topics of concern related to mental health as they are treating perinatal patients in their
offices (e.g., which medications to select, therapy options available in the region, diagnostic
clarifications based on presenting symptoms, etc.). Enrollment is simple, and access to the
consultation service is available during weekdays either by phone call or an online consult form;
upon review of the request by a care coordinator, the consultation request can either be answered by
the coordinator (e.g., regional resources), or the consulting psychiatrist-of-the day, who responds via
a direct phone conversation to the provider's medical questions. Each consultation ends with a
written summary of recommendations that are shared with the provider via a secure email.

More recently, in response to the critical need for perinatal psychotherapy across Michigan, a
direct “care” arm pilot was added in 2021, presently serving 6 counties (with the intent to fully
expand across Michigan over time). The care arm enables instant access to virtual one-on-one
psychotherapy services for perinatal patients and is grounded in a CoCM. The full MC3 Perinatal
model is depicted in Figure 1.

The consultation arm of MC3 Perinatal resembles other established Perinatal Psychiatry
Consultation programs across the US, for example, the MCPAP for Moms program in Massachusetts
[23]. Overall, there are currently 26 states “with perinatal consultation access programs, and all of
them are part of a National Network of Perinatal Psychiatry Access Programs under an umbrella
called Lifeline for Moms. We have reported on the consultation program elsewhere [27]. However,
the coupling of this consultation service for providers with a direct patient-facing care model is a
novel, unique, critical enhancement of our Michigan program. We have not yet reported on this care
model nor presented data. Thus, in this paper, we will elaborate on the clinical workings of the “care”
arm, the MC3 Perinatal Care model, and present our pilot implementation data since the model’s
inception in 2021.
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Figure 1. Graphic depiction of the Michigan Clinical Consultation and Care in Perinatal (MC3
Perinatal) Model.

1.2. Clinical Workflow of the MC3 Perinatal Care arm

The goal of the MC3 Care arm is to connect patients presenting to obstetrical care to licensed
behavioral health consultants (BHCs) and initiate instant connection, allow for a mental health
evaluation, and start (if indicated) promptly a brief one-on-one therapy process. Patients either self-
refer in response to flyers in their obstetrician’s waiting room, or are encouraged by their providers
to enroll; in both cases, enrollment is user-friendly using a QR code that directly links the patient to
a secure intake webpage. Once enrolled, patients automatically connect to the BHC, who initiates a
same-day telephone or text connection and schedules an initial intake interview at the patient’s
convenience. The BHCs are highly trained therapists, either PhD level clinical psychologists or
Licensed Masters-level Social Workers (LMSW).

In accordance with the CoCM, all patients are entered into a patient registry after the initial
evaluation and are discussed in the weekly panel review with the perinatal psychiatrist. Each patient
is discussed at least once at intake and again if the clinical presentation is not improving, as measured
objectively by asking patients to fill out monthly metrics for depression and anxiety. During panel
review, a 90-minute group meeting with one perinatal psychiatrist staffing 3 BHCs, the team
collaboratively determines medication, therapy, and resource needs. If medications are
recommended, the BHCs coordinate with the obstetrical provider to initiate the prescription of the
psychotropic medicine. If obstetrical providers have concerns or questions, they can consult via
telephone with the perinatal psychiatrist using the MC3 Perinatal Consult arm same day.

All patients in MC3 Care are standardly offered up to 8 sessions therapy with the BHCs. Patients
who have longer-term therapy needs are connected through a “warm hand-off” to community
therapy resources, for example, home visiting programs. Patients who are hard to refer to community
resources are bridged until they can be connected, even if they require more than 8 sessions. The
BHCs are trained in many evidence-based interventions, including Cognitive Behavioral Therapy
(CBT), Dialectical Behavioral Therapy (DBT), Acceptance and Commitment Therapy (ACT),
Interpersonal Therapy (IPT), Motivational Interviewing, and Infant Mental Health (IMH) [28-33]. In
addition to therapy, BHCs are also trained to provide case management and resourcing to meet
tangible needs (e.g., housing, food, diapers, etc.).

All patients provide monthly self-ratings on depression and anxiety measures (PHQ-9 and
GAD-7) until 12 months postpartum, even after they complete their brief therapy course and are
referred to the community. These self-rating metrics on depression and anxiety determine ongoing
wellbeing and response to initial treatment. With patient consent, the results of the monthly metrics
are also shared with the patient providers (either the obstetric provider or primary care provider). If
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a patient is not showing a decrease in symptom scores on the metrics, the case is re-presented at panel
review and additional care recommendations are implemented and shared with the patient
providers.

The MC3 Perinatal Care arm is similar to the consultation arm in that it is free of charge and is
delivered to patients fully remote via phone, text messaging, video chat, or email, based on patient
preference and ability, at a pace that aligns with patient needs and wishes. Some patients choose
weekly therapy/counseling sessions, and some want to space sessions more or less frequently. Session
length is individually adjusted based on patient need and preference. Patients are empowered to co-
create the care they receive, and as such, the program is culturally responsive, combats stigma, and
provides equitable care to vulnerable perinatal populations. Cultural responsiveness is achieved by
maintaining a diverse staff from many racial and ethnic backgrounds that is highly experienced in
providing perinatal care to urban and rural populations alike. Currently, the MC3 Perinatal Care staff
is comprised of three part-time perinatal psychiatrists covering panel reviews and consults, six full
or part-time BHCs, and an administrative team for evaluation, outreach, and training activities.

The primary aim of this manuscript is to present initial pilot data on care arm of the MC3
Perinatal program in Michigan. We will share initial program implementation outcomes since
program inception in 2021, including number of patients served, patient demographics, number and
type of treatments delivered, patient satisfaction, retention rates in program, and preliminary
findings on maternal mental health benefits. We hope to encourage other perinatal health care
systems to adopt a similar integrated approach that will ultimately benefit their perinatal patients
with mental health concerns.

2. Materials and Methods

2.1. Participants and Procedures

Individuals enrolled in the MC3 Perinatal care arm connect to the BHCs either self-referred in
response to flyers in the obstetrician’s waiting room or are referred by their obstetrical provider to
enroll; in both cases, patients access a user-friendly QR code that directly links them to a secure intake
webpage to provide their name and contact information for the remote BHC to contact the patient at
patient’s convenience. Patients who are eligible to receive BHC care through the MC3 Perinatal care
arm are 18-years and older, currently pregnant or postpartum within 12 months of birthing, and are
not actively suicidal or homicidal requiring emergency care. If an eligible patient connects
successfully with the BHC, they electronically complete an informed consent for care and a baseline
intake and are at that time counted as enrolled in the program.

Once enrolled, patients engage in brief therapy, care coordination, or case management, and can
select the goals of the sessions in collaboration with the therapist. Therapy includes an array of
evidence-based practices (e.g. Cognitive Behavioral Therapy (CBT), Mindfulness, Dialectical
Behavior Therapy (DBT), Infant Mental Health (IMH)) and is tailored to meet the patient’s needs.
This manuscript reports aggregate data collected between 7/2021 to 12/2022 (18 months) for enrolled
patients who consented to receive clinical care and provided baseline intake metrics. The project is
approved as a Quality Improvement, Quality Assurance project within the University of Michigan
by our Institutional Review Board (IRB).

2.2. Measures

Patient Descriptors: A) Patient Demographics: At intake patients self-reported age, race, and type
of insurance (which was used as a proxy for socio-economic status, SES). B) Patient presenting
concerns: At referral, patients indicated the concerns they hoped to address through services.

Program Descriptors: A) Number of Outreach sessions: BHCs reach out to patients to schedule
sessions, check in, and offer resources. All BHC outreach sessions/attempts to patients are
documented, including categorical time spent on outreach (0-15 minutes, 16-30 minutes, 31-45
minutes, 46-60 minutes, and 61-75 minutes), method of outreach (phone, text, email, virtual), whether
aresponse was received from the patient, and any miscellaneous additional comments. We computed
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the total number of outreach attempts, total number of times a clinician outreach resulted in a
response from the patient, and the total time spent on outreach in two ways: 1) as the numeric average
of the categorical ranges, summed across all outreaches and individuals, and 2) as the percent of
outreaches conducted in each category of time.

B) Number of therapy sessions: BHC therapy sessions are documented in two ways: 1) in surveys
where BHCs document for each patient and session time spent in session (0-15 minutes, 16-30
minutes, 31-45 minutes, 46-60 minutes, and 61-75 minutes), which metrics used in particular session,
and interventions utilized during session, and 2) in a patient tracking tool where BHCs indicated the
date on which a session was scheduled, missed, or successfully completed. Total number of sessions
are computed as the total number of successfully completed sessions. Total time spent in sessions is
computed as the numeric average of the categorical ranges of time, summed across all sessions and
individuals.

C) Patient Satisfaction: Patient satisfaction is completed at baseline, and once a month for each
month the patient is enrolled in services. This measure includes six items from the Client Satisfaction
Questionnaire (CSQ-8) which determined patient levels of satisfaction on a 4-point scale, from
“Strongly Disagree” to “Strongly Agree” [34]. For this paper, the “Strongly Agree” and “Agree”
rating categories were combined and the “Disagree” and “Strongly Disagree” rating categories were
combined. This measure also includes three open-ended questions assessing what the patient felt was
most and least useful about the program, and what they would change to make the program better.
Response themes from open-ended satisfaction questions were coded and verified by the study team.
The Satisfaction surveys were not implemented until July 2022; therefore, this paper reflects data
collected from July 2022 to February 2023.

Mental Health Variables: A) The 5Ps Prenatal Substance Abuse Screen: We assessed for risk of
substance abuse at baseline with the 5Ps Prenatal Substance Abuse Screen [35]. This measure includes
questions about whether the patient’s parents, friends, or partners have had problems with alcohol
or drug use, and whether the participant has had problems with alcohol or drug use prior to
pregnancy. An endorsement of any of the 5Ps items was used to indicate risk of substance use.

B) Interpersonal Violence Risk Screen: We assessed for risk of interpersonal violence (IPV) at
baseline with 4 items created by the study team. This measure asks, in the last year, whether you have
been: “afraid of someone close (or less close) to you?”, “hit, slapped, kicked, pushed, shoved, or
otherwise physically hurt by someone close (or less close) to you?”, “frequently made upset,
ashamed, or embarrassed by someone close (or less close) to you?”, and “forced to have sex by
someone close (or less close) to you?”. Endorsement of one or more items was flagged as risk of IPV.

C) Generalized Anxiety Disorder-7: The Generalized Anxiety Disorder-7 (GAD-7), a 7-item
questionnaire, was used to assess symptoms of generalized anxiety disorder (GAD) [36,37].
Participants answered questions on a 4-point Likert scale (0 = “Not at all” to 3 = “Nearly every day”)
indicating how often they have been bothered by problems, for example: “Not being able to stop or
control worrying,” and “Becoming easily annoyed or irritable.” Scores were totaled to suggest current
severity of symptoms: <4 = minimal anxiety, 5-9 mild anxiety, 10-14 moderate anxiety, and 15-21 =
severe anxiety. This measure was completed at baseline, as well as once per month for each month
the patient was enrolled in services.

D) Patient Health Questionnaire: is a 9-item self-report measure used to assess symptoms of
major depressive disorder [38,39]. Participants answer questions on a 4-point likert type scale (0 =
“Not at all” to 3 = “Nearly every day”) indicating how often they have been bothered by problems,
for example: “Feeling down, depressed, or hopeless,” and “Trouble concentrating on things.” Scores
were then totaled to suggest current severity of symptoms. The clinical cutoff of 10 was used to
differentiate probable depression diagnosis. This measure was completed at baseline, and once a
month for each month the patient was enrolled in services.

2.3. Statistical Methods

Data analyses were performed using SAS 9.4 and Mplus v. 8.8. We provide descriptive statistics
of the population presenting for services, including their presenting concerns, and levels of mental
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health symptoms from time of recruitment into services. Survival analysis, using Cox regression (SAS
PROC PHREG), was used to examine retention in services. SAS PROC LIFETEST was used to plot
the survival trajectories. Trajectories of mental health symptoms were modeled using latent growth
modeling in Mplus, using full information maximum likelihood to handle missing data.

3. Results
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Figure 2. Consort Diagram.

3.1. Patient and Program descriptors

As illustrated in Figure 2, since program inception in 7/2021, 285 patients have been referred for
MCS3 Perinatal direct care. Of this, the BHC contacted 259 patients (91%) and enrolled 209 (72%). Of
the 209, 48 were lost to follow up, while 107 remained currently enrolled at the time of data analysis.
54 patients met their treatment goals.

3.1.1. Demographics and Presenting Concerns

Of 285 patients who were referred to the program since inception (7/2021), 247 indicated their
race, 271 indicated their age, 235 indicated their insurance status, and 175 indicated their concerns
which they hoped to have addressed in services. Of these patients, 66% endorsed white race, 30%
endorsed Black race, and 2% endorsed Asian race (Table 1). 47% were enrolled in public insurance
(2% were uninsured), and the mean age was 29.9 years (SD=5.5 years).

At referral, 175 patients expressed the priority issues they wanted to address in services. A
majority were seeking clinical support for anxiety (65%) and depression (51%), followed closely by
general and parenting stress (43%). Other concerns included breastfeeding, high risk pregnancy or
miscarriage, Post-traumatic Stress Disorder (PTSD), trauma, panic attacks, parenting and general life
support and resources, medication management, and mood challenges.
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Table 1. Demographics and Baseline Risks

M/ % SD/n

Age 29.92 5.51
Race: White 66.40 163
Black 29.55 74
Asian 2.02 5
Insurance: Public 47.23 110
Private 50.64 120
Uninsured 2.13 5
Depression” 51.66 109
Anxiety” 59.43 126
Interpersonal Violence Risk 16.56 27
Substance Use Risk 34.13 57

d0i:10.20944/preprints202304.0572.v1

*Percent meeting cutoff at baseline

3.1.2. Outreach and Treatment Sessions

Of 285 referred patients, we have BHC outreach data on 284. Table 2 describes the outreach by
clinicians to enroll patients. Of the 285 referred, a total of 209 patients enrolled in the treatment
sessions (72%). Enrolled patients received 1 to 25 sessions, with an average of 6.6 (SD=4.5) sessions.
Clinicians conducted 1,386 sessions for a total of 845 hours in session with an average of 4.9 (SD=3.9)

hours in session per patient.

Table 2. Program Delivery

Outreach

M (SD) / % (n)

Days between referral and first outreach attempt
Outreach attempts before contact
Outreach attempts
Texts
Calls
Emails
Video calls
Outreaches resulting in response
Outreach time (min)

2.09 (11.81)
2.09 (1.55)

64.44% (2197)
18.22% (622)
16.90% (577)

0.05% (18)

44.76% (1362)

0-15 93.08% (2826)
16-30 5.50% (167)
31-45 0.86% (26)
46-60 0.16% (5)
Sessions M (SD) / % (n)

Treatment sessions occurring in
Month 1
Month 2
Month 3
Month 4
Month 5
Month 6+

22.75% (526)
26.47% (640)
16.34% (395)
11.04% (267)
8.06% (195)
15.51% (375)

3.1.3. Patient Satisfaction

Overall, satisfaction with the MC3 Perinatal Care service was high, with 97% of individuals
asserting they were satisfied with the services they received (See Table 3). The aggregate results from
open-ended questions (not shown in table) suggested the most useful parts of the program were the
support or therapy they received (endorsed by 71% of patients), along with the resources provided -
including medication management (46%). Also noted as useful parts of the program were care
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coordination (13%) and flexibility of the BHCs and zero program costs (21%). When asked what their
least favorite parts of the program were, most patients (86%) indicated they found it all useful, while
some indicated difficulty finding referrals to outside services (9%) and that there were not enough
visits with BHCs (5%). When asked what they would change to make the program better, most
patients indicated they were satisfied with the program as it is (73%), with some indicating they
would like the program to be more well known by the public (7%) and the ability to include spouses
in the services (7%).

Table 3. Patient Satisfaction Survey (n=32) Disagree Agree
I am satisfied with the services that I received. 3% 97%
If I were to seek help again, I would come back to this program. 3% 97%
This program has helped me feel better-equipped to handle the demands of this 6% 94%

period in my life.

3.1.4. Retention in Treatment

For the 209 enrolled patients, we examined predictors of remaining in treatment, including race,
type of insurance (as a proxy for socioeconomic status), IPV risk, and substance use risk. We tested
these predictors using Cox regression, and report hazard ratios (HR). Black race (HR = 2.42, p=.007)
and public insurance (HR =2.54, p = .007) predicted faster attrition from treatment; IPV risk (HR=0.58,
p = .46) and substance use risk (HR=1.40, p = .44) were not related to attrition rate. Figure 3 shows
plots of survival to termination of treatment separated by a) race and b) type of insurance. Those who
endorsed white as race were more likely to remain in treatment longer (Fig. 3a). From the beginning
of treatment, there was less attrition in the white group, and the differences increased over time. At
six months following baseline, 77% of those who endorsed white were still engaged in treatment,
whereas only 56% of those who did not endorse white were still engaged. Similarly, those who
reported having public insurance or no insurance were likely to leave treatment before those who
reported having private insurance (Fig. 3b). These differences are substantial early in treatment. By
one month post-baseline, 94% of those with private insurance remained in treatment whereas only
79% of those with public insurance remained.
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Figure 3. Plots of survival to termination of treatment separated by (a) race; (b) type of insurance.

3.2. Mental Health Outcomes

Trajectories of anxiety and depression symptoms were modeled for the 209 enrolled participants
using latent growth modeling . For anxiety and depression symptoms separately, we fit models forthe
baseline and each of the first six months of follow-up assessments, for which there was sufficient data
to avoid convergence problems in estimation. For both anxiety and depression symptoms, cubic
models had better fit than linear or quadratic models. As seen in Figure 4, means levels of symptoms
for both anxiety (Fig. 4a) and depression symptoms (Fig. 4b) decreased over time The most dramatic
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decreases were in the first month, when most of the treatment occurred. Modeling showed significant
decreases in anxiety from baseline to month 1 (delta=2.36, Wald test=46.96, p <.0001), as well as from
month 1 to month 6 (delta= 1.96, Wald test=7.94, p =.0048) and in depression from baseline to month
1 (delta = 2.30, Wald test = 53.42, p <.0001) and from month 1 to month 6 (delta = 1.94, Wald test =
14.46, p =.0001).

Anxiety symptoms (Mean +/- SEM)
Depression symptoms (Mean +/- SEM)

T T T T T T . r r .
o 1 2 3 4 5 0 1 2 3 4 5
Time (months)

Time (months})

@) (b)

Figure 4. Mental health symptoms over time: (a) Anxiety symptoms over time (mean and standard
deviation); (b) Depression symptoms over time (mean and standard deviation).

4. Discussion

Mental health disorders affect pregnant people at increased rates during the perinatal period.
Geographic, financial, and social barriers persist in identification and access to care that preclude
adequate diagnosis and treatment of anxiety and mood disorders. The COVID-19 pandemic has
precipitated a synergistic effect in worsening these challenges, particularly for Black and Indigenous
People and People of Color (BIPOC) who already experienced increased risk for adverse mental
health outcomes and faced structural barriers to accessing perinatal mental health care. The literature
shows that integrated care models within obstetric care can improve mental health outcomes for the
parent-child dyad and can reduce annual healthcare costs. In this manuscript, we presented a novel
perinatal mental health integrated care model, MC3 Perinatal, which combines instant access to
remote psychotherapy for perinatal patients (“care” arm) with same-day provider consultation on
medication questions (“consultation” arm). We present implementation data for the care arm,
including patient demographics, program features, patient satisfaction, retention, and mental health
outcomes.

The preliminary results presented in this manuscript demonstrate that MC3's perinatal patient-
facing “care” arm services are needed. Of 285 referred patients in the past 18 months since the pilot
began, we connected with 259 patients (91% of those referred) and enrolled into services 209 (72% of
those referred). This rate of engagement is higher than some similar studies, such as one 2014 study
that reported a 56% enrollment rate in a CBT program for perinatal depression [40]. However, a 2014
Australian study of the implementation of a dedicated perinatal and infant mental health service
found 71% engagement in at-risk perinatal patients [41]. This, combined with our finding of 72%
engagement, suggests the special utility of perinatal mental health care in this particular population.

97% of enrolled individuals asserted they were satisfied with the services they received. CoCM
generally garners high patient satisfaction across specialties, including both patient-reported and
provider-perceived satisfaction [42]. A meta-analysis of 167 studies of integrated care found strong
evidence for the relationship between integrated care and high patient satisfaction, and a 2022 study
of CoCM for low-income racial-ethnic minority groups found similarly high (74%) patient-reported
satisfaction [43,44]. MOMCare, a CoCM intervention for at-risk perinatal populations, found rates of
self-reported patient satisfaction ranged from 62% at 18-months to 71% at 3 months [45]. Integrated
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care, specifically CoCM, is a model of care that is generally well-liked by both patients and providers
— a sentiment corroborated by our findings as well.

Our outreach data indicates we successfully reached individuals across the spectrum of race,
socioeconomic status, and mental health conditions - including a relatively even split of depression
and anxiety, as well as representation of other risk factors, such as IPV (16% of patients) and substance
use (34%), and public insurance or uninsured status (~50%). However, we also found that despite our
ability to initially engage vulnerable groups including BIPOC, we were less successful in retention of
these populations. Black race and public insurance predicted faster attrition from treatment. Non-
white patients in general were less engaged with care at six months than white patients, at 56% of
non-white patients versus 77% of white patients. This finding is commensurate with national data
and speaks to the challenges that Black patients may face in staying in mental health care [46,47]. The
existing literature cites potential barriers for Black patients in access to mental health care on multiple
levels of society. Such barriers include broader systemic factors (wait times, lack of access to childcare
or transportation, geographical challenges, financial barriers, etc.), practitioner-specific factors
(racism and discrimination from staff, paucity of non-white or Black providers, inability to offer
culturally competent care, etc.), and personal or community-related factors (internalized stigma,
cumulative trauma, sociocultural expectations, etc.) [48-50]. One 2020 study noted support from
family and friends and a good relationship with providers as facilitators to follow-through with care
[51]. A 2021 study identified a significant increase in utilization of urgent telemedicine mental health
care among Black patients, suggesting that Black patients may be more comfortable accessing this
type of mental health care [52]. Because the patient facing MC3 Perinatal care arm is centered around
telehealth counseling, it is likely that this fact positively influenced initial engagement with the
service. It is important to note, that, for BIPOC communities, pregnancy, birth, and the postpartum
period are journeys of life with deep spiritual, mental, and emotional connotations [53]. Care that
focuses solely on the individual and excludes their families and communities may not be the most
optimal way to sustainably engage BIPOC patients [53]. This sentiment is possibly supported by our
finding that 7% of MC3 patients commented on their desire to include spouses in services. Our
program did not achieve sustained engagement, and future work will need to focus on better
understanding how to keep engagement over time and prevent premature attrition.

Historically, SUD and IPV are predictors of poor retention in mental health programming,
particularly when combined with underlying severe psychopathology — such as severe perinatal
anxiety [54-60]. In our study, because IPV and substance use risk did not predict attrition from the
program, this highlights the importance of accessible, patient-facing mental healthcare for these
particularly vulnerable patient populations. This type of integrated care is doubly important for these
patients, as studies have established a significant link between experiencing domestic violence and
high-level symptoms of perinatal depression, anxiety, and PTSD [57-59,61]. In addition, IPV is a risk
factor for catastrophic consequences - including suicide of perinatal mothers, as discovered by the
US National Violent Death Reporting System, which found IPV in nearly half of mothers who died
by suicide [62]. Substance use is also a factor in perinatal death, as noted in a 2020 study that
established a link between perinatal death, substance use, and poor mental health care [62]. Critically,
a 2021 article commented on the importance of initial identification of these risk factors, as providers
cannot assist patients if they are not aware of their histories [63]. This emphasizes the importance of
open communication between OB/GYN providers and perinatal mental health care clinicians, both
in order to identify overall risk and to offer tailored resources and interventions to mitigate
catastrophic negative outcomes.

Finally, our mental health data show significant decreases in anxiety and depression over time,
with the most dramatic decreases in the first month of treatment, supporting the benefit of the care
component to patient wellbeing across the perinatal period. Patient satisfaction was also high, with
97% of individuals reporting that they were satisfied with the services they received. Patients felt
that the most useful parts of the program were the support or therapy they received (endorsed by
71% of patients), in addition to the resources provided - including medication management (46%).
Also noted as useful parts of the program were care coordination and flexibility of the clinicians and


https://doi.org/10.20944/preprints202304.0572.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 April 2023 d0i:10.20944/preprints202304.0572.v1

program costs. Most patients (86%) indicated they found all services useful, an encouraging finding.
Improvement suggestions seemed to be relatively easy to incorporate, including ideas such as
improved referrals to outside services, increased visit numbers with clinicians, increased public
knowledge of the program, and the ability to include spouses in the services. When asked what they
would change to make the program better, most patients indicated they were satisfied with the
program as it is (73%).

The encouraging outcomes described in this paper highlight the benefit of MC3 Perinatal in
vulnerable populations - in this case, persons with a history of IPV and substance abuse - and the
progress MC3 Perinatal makes toward the ultimate goal of equitable, accessible care. We are
attempting to address attrition from the program by continuing to follow up with patients. We have
recently implemented an extended outreach protocol that stipulates contact for up to one year - or if
the patient indicates they are no longer interested in services.

This study is not without limitations. We lack a comparison group of perinatal women against
whom to objectively evaluate the efficacy of the program. This was not done because of the challenges
presented in obtaining comparison data on a matched group of perinatal patients in counties not yet
included in this program. We only presented data on a small pilot sample, especially in regard to
follow up data on depression and anxiety across the postpartum period, as the program is relatively
new and has been in existence since 2021. However, enrollment is rising, and data collection is
ongoing, which will strengthen confidence in our promising findings.

5. Conclusions

The MC3 Perinatal care program is a viable, patient-endorsed collaborative model of care that
increases equitable access to perinatal mental health and facilitates access to outside resources. MC3
Perinatal steps beyond traditional case management and connection to resources as more typical for
the CoCM, but also offers short-term evidence-based psychotherapy and yearlong monitoring of
symptoms beyond the active therapy episode. In such MC3 Perinatal care provides holistic and
ongoing care that is specifically tailored to perinatal patients’ needs. The BHCs receive ongoing
training and consultation to provide evidence-based services specific to the population. Finally, the
model is delivered remotely and based on the modality and frequency that is desired and accepted
by the patient, which increases access and acceptance for the service. This integrated, technology-
assisted program addresses the complexity of treatment access and acceptance for vulnerable patients
and allows needs identification within the context of a behavioral health and medical team, while
also providing immediate, direct source of supports.
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