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Abstract: The childbearing years represent a period of high risk for mood and anxiety 

disorders. Pregnancy complications, especially those leading to antepartum hospitalization, 

increase the risk of mental health concerns. In this quality improvement project, we describe 

a newly developed behavioral health service designed to increase inpatient antepartum 

women's access to mental health care. Of the women seen for behavioral health intervention, 

29.5% of the women reported elevated symptoms of depression and 47.7% reported elevated 

symptoms of anxiety. Results represent a call to action to intervene with hospitalized 

antepartum women with elevated depressive or anxiety symptoms.  
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Introduction 

 

Maternal mental health conditions are the most common complications of 

pregnancy and childbirth, affecting 1 in 5, or 800,000 pregnant patients 

each year in the United States (Maternal Mental Health Leadership 

Alliance, 2020). Up to 12.7% of pregnant patients experience an episode of 

Major Depressive Disorder during pregnancy, exceeding 18% if minor 

depressive episodes are included (Gavin et al., 2005). Antenatal anxiety is 

also common. A 2019 meta-analysis of 26 studies found that women's risk 
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of experiencing anxiety during pregnancy is 21.1% (Fawcett et al., 2019). 

Certain situational factors and stressors increase the risk for antepartum 

mood issues. Lancaster et al. (2010) conducted a systematic review of 

research from 1980-2008 and found that maternal anxiety, life stress, 

history of depression, lack of social support, unintended pregnancy, 

Medicaid insurance, domestic violence, lower income, lower education, 

smoking, single relationship status, and poor relationship quality were 

associated with a greater likelihood of antepartum depressive symptoms 

in bivariate analyses. Life stress, lack of social support, and domestic 

violence demonstrated a significant association using multivariate 

analyses (Lancaster et al., 2010).  

Antenatal mental health issues are associated with pregnancy 

complications and adverse fetal and maternal outcomes. Studies have 

linked maternal depression and anxiety during pregnancy to preterm 

delivery (Staneva et al., 2015), decreased birth weight (Uguz et al., 

2019), preeclampsia (Kurki et al., 2000), a lower rate of breastfeeding 

initiation (Ritchie-Ewing et al., 2019), or early cessation (Ystrom, 2012), 

increased length of labor, greater use of analgesics and decreased Apgar 

scores (Smorti et al., 2019), and increased NICU admissions (Misri et al., 

2004). Grigoriadis et al. (2013) conducted a systematic review and meta-

analysis and found that maternal depression is linked to premature 

delivery and a lower likelihood of breastfeeding initiation.  

While mood issues during pregnancy have been associated with 

maternal and fetal complications, the converse may also be true. A 

medically high-risk pregnancy may contribute to the onset of exacerbate 

mood problems. Women with high-risk pregnancies also appear to be at 

higher risk for developing posttraumatic stress disorder (PTSD; Schlomi 

Polachek et al., 2015). Pregnancy conditions such as preterm premature 

rupture of membranes (PPROM), intrauterine growth restriction 

(IUGR), preeclampsia, complications due to multiple gestation, or 

placental problems may necessitate antenatal hospitalization, which 

may stretch from days to months prior to delivery. In addition to 

concerns about the health of the fetus and self, hospitalized pregnant 

women may experience negative emotions related to perceived 

situational loss of control, distance between hospital and home, 

isolation/loss of access to supports, changes to employment with 

resulting financial implications, sleep disruption, and boredom (Spehar 

et al., 2018; Waldron & Asayama, 1985; White & Ritchie, 1984). 

Treatment of antenatal mood concerns is vital due to potential impacts 

on maternal and fetal health, especially during hospitalization for high-

risk pregnancies. 

The literature examining the mental health status of women 

hospitalized prior to delivery has grown over the last decade, with a 
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recent meta-analysis reporting that the prevalence of anxiety and 

depressive symptoms among women hospitalized during pregnancy is 

twice that of the general obstetric population (Toscano et al., 2021). 

Moreover, women who experience depression or anxiety symptoms 

during pregnancy may lack access to mental health care and may be at 

high risk for adverse outcomes. A 2008 study that used the self-report 

Edinburgh Postnatal Depression Scale (EPDS) and more rigorous 

assessment via the Structured Clinical Interview for DSM (SCID) found 

that 44.2% of pregnant women hospitalized during pregnancy screened 

positive for depression, and at least 19.4% met criteria for Major 

Depressive Disorder (Brandon et al., 2008). Additional findings from this 

study indicated that depressive symptoms were unrelated to the severity 

of obstetric risk. A 2014 study found similar results (Byatt et al., 2014), 

highlighting that perinatal mood disorders often go untreated, even 

during hospitalization. Subjects completed the EPDS and Generalized 

Anxiety Disorder-7 (GAD-7) weekly until delivery/discharge and once 

postpartum, with 27% meeting the criteria for depression and 13% for 

anxiety. Of note, past mental health diagnoses predicted depression and 

anxiety symptoms at the initial survey, though 21% of the women with 

increased depression during antenatal hospitalization reported no 

diagnostic history. Though 77% of the women in the study indicated that 

they would likely benefit from psychotherapeutic treatment, only 5% 

received mental health care during their pregnancy (Byatt et al., 2014). 

The impact of antenatal depression during hospitalization was further 

investigated in a 2019 study of hospitalized high-risk obstetric patients 

(Hermon et al., 2019). Among the 279 participants, 28.3% screened 

positive for depression on the EPDS. Maternal antenatal depression 

during hospitalization was noted as an independent risk factor for 

preterm delivery when controlling for maternal age, ethnicity, 

gestational diabetes mellitus, preeclampsia, past preterm delivery, and 

gestational age upon admission. 

 

Development of a Behavioral Health Intervention 

 

For women struggling with symptoms of perinatal depression or 

anxiety, evidence-based treatment options include psychotherapy, 

medication, or a combination (Cohen, 2006; Pearlstein, 2015; Sockol, 

2015; Spinelli et al., 2016; Spinelli & Endicott, 2003). Despite the 

efficacy associated with psychopharmacotherapy, many women prefer to 

avoid medication during pregnancy due to concerns about potential fetal 

impacts (Dimidjian & Goodman, 2014). Existing studies of 

psychotherapy targeting mood and anxiety symptoms during pregnancy 

have typically focused on treatment delivered in an outpatient setting. 
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Studies focusing on intervention during hospitalization have tended to 

focus on complementary/alternative treatments, such as pet therapy 

(Lynch et al., 2014), music therapy (Yang et al., 2009), or 

relaxation/mind-body interventions (Jallo et al., 2017; Kao et al., 2019). 

To our knowledge, there are no randomized controlled trials examining 

the efficacy evidence-based psychotherapy for hospitalized women with a 

high-risk pregnancy. However, a small pilot study investigated the 

feasibility and acceptability of brief (7-day) acceptance-based therapy for 

five women hospitalized for PPROM. Tunnell et al. (2019) speculated 

that acceptance-based treatment would benefit women hospitalized for 

obstetric risk, as it may help them learn skills to respond flexibly, often 

with acceptance and compassion, to emotional and physical discomfort, 

as well as the uncertainty that is inherent in high-risk pregnancy. The 

authors found that the brief treatment was well-accepted but that 

attrition was unexpectedly high due to spontaneous delivery. Results on 

symptom improvement were mixed, given the short-term nature of the 

intervention, but investigators observed an increase in positive affect 

post-intervention (Tunnell et al., 2019). 

Given the increased risk of depression and anxiety symptoms and 

the lack of accessible psychological treatments for women hospitalized 

during pregnancy, a care enhancement initiative was developed and 

implemented at a major U.S. academic medical center. The initiative 

was developed by a Department of Psychiatry psychologist employed at 

the hospital's outpatient perinatal mental health clinic in collaboration 

with the Department of Obstetrics and Gynecology, which reported over 

400 antepartum admissions in 2020. This collaboration aimed to improve 

care for women coping with distress or experiencing mental health 

symptoms during antepartum hospitalization.  

 

Methods 

 

At the time of development, no formal mental health screening 

protocol was in place in the antepartum unit. Thus, we relied on OB 

providers to identify and refer women who might benefit from mental 

health care. Before implementation, the team agreed to focus on women 

likely to be hospitalized for a prolonged time instead of women admitted 

for potentially brief monitoring or likely to deliver soon. It was felt that a 

relatively longer stay would allow for better application of targeted 

mental health care interventions and increase the potential for improved 

outcomes.  

Women referred to our service were all offered meetings with a 

provider (opt-in) and were also given the option to decline any aspect of 

the meeting (opt-out), maximizing patient autonomy. Interpreter 
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services and questionnaires in their preferred language were available 

for women who did not speak English but wished to access care. 

Following referral, women who chose to engage in our service met with 

the perinatal psychologist, who provided bedside care on the antepartum 

unit. Care included brief assessment and intervention. The assessment 

included a semi-structured clinical interview and completion of self-

report measures of depressive and anxiety symptoms. The Patient 

Health Questionnaire –9 (PHQ-9; Kroenke et al., 2001) is a nine-item 

measure of depressive symptoms experienced in the past two weeks. 

Items are rated on a four-point scale (0-3) corresponding to 

frequency/duration of symptoms, including not at all, several days, more 

than half the days, and nearly every day. Total scores across all nine 

items range from 0 –27, and scores ≥ 10 are typically used to identify 

patients with probable depression. The PHQ-9 is available in several 

languages and has been validated in obstetric populations (Flynn et al., 

2011). The Generalized Anxiety Disorder scale (GAD-7; Spitzer et al., 

2006) is a seven-item self-report measure of anxiety symptoms that are 

most characteristic of generalized anxiety disorder. Like the PHQ-9, 

items are rated on a four-point scale (0-3) corresponding to 

frequency/duration of symptoms, including not at all, several days, more 

than half the days, and nearly every day. Severity of symptoms is 

determined by summing the total of responses, with total scores ranging 

from 0-21. Scores ≥ 10 typically identify patients who meet diagnostic 

criteria for clinical anxiety. 

While traditional psychotherapy often involves multiple sessions 

lasting 45-60 minutes, delivered over a period of several weeks to 

months, interventions in this program were designed to be relatively 

brief, often delivered in 1-3 sessions, each lasting approximately 30 

minutes. Therapeutic care included strategies and skills-building based 

upon evidence-based psychotherapeutic treatments (e.g., Interpersonal 

Psychotherapy, Cognitive Behavioral Therapy, Acceptance and 

Commitment Therapy). Strategies included normalization and 

validation, focusing on elements under personal control, accepting vs. 

reducing distress through mindfulness and present-moment focus, 

increasing values-based actions, and communicating needs to 

interpersonal supports. Basic behavioral strategies were integrated to 

improve mood and coping related to prolonged hospitalization. These 

included activity scheduling (e.g., engaging in pleasant events, taking 

brief walks unless activity was restricted), developing a routine, 

improving sleep hygiene, increasing light exposure, and bringing in 

comfort items from home. Information about outpatient clinic services 

and potential referrals were provided when relevant.  
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Our goals in evaluating this initiative included enhancing or 

optimizing future behavioral health care initiatives by reviewing 

strategies that worked well in the development and application of the 

intervention, examining relevant patient clinical and demographic 

characteristics, utilization of follow-up care after the initial health and 

behavior consult, and use of services throughout the duration of 

hospitalization and pregnancy. To this end, we conducted a retrospective 

medical chart review of women who participated in the intervention. The 

following variables were thought to be most pertinent to our quality 

improvement goals: age, ethnicity, marital status, distance between 

residence and hospital, parity, gravidity, weeks gestation at admission, 

gestational status (i.e., singleton vs. multiple), BMI at admission, reason 

for admission, length of stay, number of visits with the behavioral health 

team, substance use during pregnancy, history of mental health 

diagnosis and treatment, and scores on PHQ-9 and GAD-7.  

 

Analyses 

 

All statistical analyses were conducted in SPSS, version 27. 

Continuous variables were examined for normality, skewness, and 

kurtosis. Outliers were examined further to ensure data validity, and 

after verification, outliers were retained. Missing data were due to 

incomplete records in the electronic medical record, so we did not impute 

item-level missing data. First, descriptive characteristics of the sample 

were examined, including frequencies and metrics of central tendency. 

Second, we examined variables associated with clinic development, 

including prevalence of mental health concerns, time between admission 

and behavioral health intake, and the number of visits with the 

behavioral health provider.  

A description of the project was submitted to the university 

Institutional Review Board, which determined that the project did not 

meet human subjects research criteria because it was designed as a 

quality improvement project to enhance patient care in a specific patient 

population and a specific unit.  

 

Results 

 

Descriptive characteristics of the sample were examined using 

frequencies, means, and standard deviations. See Table 1 for additional 

information regarding the sample's age, race, marital status, and 

obstetric characteristics. All women reported abstaining from alcohol 

during their pregnancy, though 25% reported using tobacco products, 

and approximately 15% reported drug use.  
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Though multiple presenting concerns may have contributed to 

admission, common physician-identified reasons for admission were 

preterm premature rupture of the membranes (PPROM; 36.4%), vaginal 

bleeding (13.6%), and hypertension or preeclampsia (18.2%). To further 

characterize the psychiatric history of the sample, frequencies of mental 

health diagnosis, counseling, medication, and hospitalization history are 

reported (see Table 2). In addition, depressive and anxiety symptom 

severity measures were completed during the hospitalization, and means 

are reported in Table 2. Most participants reported a mental health 

history, and though not all reported specific past diagnoses, the most 

common histories were mood and anxiety disorders. Frequencies of 

substance use in pregnancy are also reported in Table 2.  

Program development information is particularly important to 

quality improvement efforts as the program is modified over time. An 

important contextual variable is that 70.5% of the sample was admitted 

after restrictions related to the COVID-19 pandemic were implemented. 

Restrictions varied over time, but examples include required face 

coverings, limited visitors, or required viral testing prior to admission. 

On average, there were 8.79 days (SD = 9.50) between date of admission 

and first consult. The median number of behavioral health visits was 1, 

with 52.4% of the sample being seen once, 28.6% being seen twice, and 

19% being seen three or more times. Further, the average length of 

hospitalization was 24.19 days (SD = 16.15). Ten (22.8%) of the patients 

were readmitted during pregnancy. The average days between admission 

and delivery date was 85.44 (SD = 33.72).  

 

Discussion 

 

This innovative behavioral health intervention was designed to 

better identify and increase treatment access for women at high risk of 

developing depression and anxiety during antenatal hospitalization or 

following delivery/discharge. Based on this initiative, we conclude that a 

brief behavioral health assessment and intervention is a feasible 

approach to identify and intervene with hospitalized women at high risk 

for mood and anxiety symptoms. However, significant investment from 

various stakeholders was required to successfully launch the program. 

This endeavor began with an informal needs assessment led by an 

OB/GYN hospitalist who reviewed census numbers and clinical data to 

determine whether a need for the intervention existed. Departmental 

administration approved the psychologist’s request to devote time to 

initiative development, hospital information technology personnel 

created protocols in the electronic health record system to manage triage 

and care documentation, and clinic and unit leaders advocated and 
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supported the implementation of the service. Once the service was 

available, clear communication between all involved parties was vital, 

including the psychologist, OB care team (the referring OB hospitalist or 

resident physicians), and patients. Communication typically involved 

discussing patient needs, coordinating visit timing to accommodate 

patient monitoring and care, optimizing the psychologist’s outpatient 

schedule, and more.   

Basic demographic characteristics of women referred to the 

intervention were not remarkable given that this sample was collected 

from a large academic medical center in a largely rural midwestern state 

with limited racial diversity (approximately 90% White, based on 2021 

US Census Bureau data: www.census.gov/quickfacts/IA). Rates of 

substance use in our sample were slightly higher than average national 

usage rates: approximately 5% of pregnant women reported using one or 

more addictive substances, including tobacco, alcohol, or illicit 

substances (NIDA, 2021). On average, women who participated in the 

intervention and completed self-report questionnaires experienced 

mildly or moderately elevated symptoms of depression and anxiety at 

the time of assessment; nearly one-third (29.5%) reported elevated 

depression, and nearly half (47.7%) reported elevated anxiety. Although 

these data were collected in a clinical context and not as part of a 

screening study, they align with the existing literature. Other studies 

have reported rates of depressive symptoms ranging from 12.5-44.2% 

(Brandon et al., 2008; Byatt et al., 2014; Hermon et al., 2019; Tsakiridis 

et al., 2019) and rates of elevated anxiety symptoms ranging from 13-

66% (Barber & Starkey, 2015; Byatt et al., 2014; Nagle-Yang et al., 2019) 

among women hospitalized during pregnancy.  

Several factors may have contributed to the prevalence of depressive 

and anxiety symptoms observed in this sample. Over two-thirds (68.3%) 

of women referred to the behavioral health intervention had a prior 

mental health history (diagnosis and treatment), and a quarter had a 

history of psychiatric hospitalization. Given that women with a history of 

mood symptoms are at high risk for elevated symptoms during 

pregnancy (Lancaster et al., 2010), we expect symptoms to be high in 

this group of women. Byatt et al. (2014) reported similar findings, in 

which past mental health diagnoses predicted depression and anxiety 

symptoms at the initial survey (Byatt et al., 2014). Prior studies have 

also demonstrated that women experience significant stress related to 

hospitalization (Waldron & Asayama, 1985; White & Ritchie, 1984), 

likely further increasing the risk of depressive and anxiety symptoms. 

Isolation/loss of access to social support was likely a significant factor in 

this sample, with women’s places of residence being, on average, over 60 

miles from the hospital. The ongoing COVID-19 pandemic may have 
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further exacerbated this loss of support. Over 70% of the sample was 

hospitalized following the start of the pandemic, during which visitor 

restrictions further prevented or restricted access to support persons. 

 

Limitations and Future Directions 

 

The extent to which brief behavioral health or psychotherapeutic 

intervention may buffer pregnant women from potential adverse 

outcomes remains an understudied area. This care initiative illuminates 

the importance of this work and leads to several questions and areas for 

further investigation. Several limitations are also worth noting.  

Due to reliance on OB providers to identify and refer women to the 

intervention, our sample may reflect a subgroup experiencing 

particularly high distress. Because there was no screening protocol 

guiding referral, there are no comparative data regarding general 

symptom prevalence rates for the antepartum unit. Nonetheless, 

whether the sample is representative of all pregnant women hospitalized 

on the unit or merely represents a highly selected segment of patients, 

the results point to prenatal hospitalization as an opportunity to screen 

women for depressive or anxiety symptoms that may otherwise go 

undetected. 

Similarly, because this intervention was a quality improvement 

initiative delivered in a clinical context, there are no data comparing 

number of women offered to those who accepted a referral to the service. 

Moving forward, additional data pertaining to feasibility, acceptability, 

and engagement will be important components of program development 

and evaluation. Over 75% of the sample received only one or two 

behavioral health visits, either because women declined additional 

follow-up (often because they felt better as a result of the first or second 

meeting) or because they were discharged or delivered before the next 

scheduled visit. As a result, no quantitative data are available to 

determine the extent to which the intervention resulted in a reduction in 

symptoms or what the natural course of symptoms might be during 

hospitalization, with or without intervention. As has been observed in 

other studies (Tunnell et al., 2019), natural attrition due to delivery and 

discharge will likely continue to complicate the collection of follow-up 

data in this population, making it more challenging to determine the 

efficacy and effectiveness of treatments. 

Behavioral health resources are often limited in the inpatient setting 

due to the availability of providers, time, or cost of services. In these 

circumstances, it may be ideal to target a specific subset of hospitalized 

women such as those with anticipated extended stays, elevated scores on 

screening tools, or a history of mental health concerns. The personnel 
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cost may also need to be subsidized by the department and grant 

funding. Additionally, because a single perinatal psychologist delivered 

the behavioral health intervention, absences due to illness, holidays, or 

external clinic needs often caused a delay or pause in service availability. 

If the volume of the service were to increase substantially, further 

development of a team/alternate coverage would likely be needed, along 

with funding for such expansion.  

Likewise, whether this specific intervention is best suited for the 

target population remains unclear. The intervention described in this 

paper was delivered in a naturalistic setting. It was not manualized but 

drawn from therapies previously shown to be efficacious for perinatal 

mood or anxiety symptoms. Although it could likely be further 

specified/operationalized, the point was to be flexible and match 

treatment to patient needs. Given that only one psychologist provided 

treatment, the perceived helpfulness of the intervention may have been 

related to therapist factors or characteristics. As such, including 

multiple therapists/providers in future investigations would be 

important. Other interventions showing initial effectiveness, such as 

relaxation or mind-body interventions (Jallo et al., 2017; Kao et al., 

2019), pet therapy (Lynch et al., 2014), peer support, or internet- or 

application-based interventions (Goetz et al., 2020; Jallo et al., 2017) 

may be preferred and used on a wider scale.  

 

Conclusion 

 

The childbearing years represent a period of high risk for mood and 

anxiety disorders (Fawcett et al., 2019; Gavin et al., 2005; Maternal 

Mental Health Leadership Alliance, 2020). Women with medically high-

risk pregnancies may be at even greater risk for depression and anxiety 

symptoms (Brandon et al., 2008; Byatt et al., 2014; Tsakiridis et al., 

2019), and in turn, patients who experience depression or anxiety during 

pregnancy are at increased risk for pregnancy complications and adverse 

birth outcomes (Grigoriadis et al., 2013; Kurki et al., 2000; Misri et al., 

2004; Ritchie-Ewing et al., 2019; Smorti et al., 2019; Staneva et al., 2015; 

Uguz et al., 2019; Ystrom, 2012). Women hospitalized during pregnancy 

are under high stress yet are frequently unable to access mental health 

care. Women with a prior history of mental health concerns likely face 

an increased risk for recurrence during this stressful time. Early 

identification and treatment of mood symptoms in women hospitalized 

before delivery is vital. Although outcome data are not available, this 

initiative demonstrated that brief behavioral health assessment and 

intervention are feasible when flexibly applied, even by a single 

clinician, in an inpatient setting. Data from this care enhancement 
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initiative also represent a call to action, encouraging providers to 

identify and intervene (when appropriate treatment is available) with 

hospitalized women who are likely to be experiencing elevated 

depressive or anxiety symptoms during pregnancy. Although further 

data on feasibility, acceptability, and efficacy is needed, offering on-site, 

brief evidence-based interventions such as the one described in this 

paper may ultimately reduce the burden of mood symptoms for 

hospitalized pregnant patients. 
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