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	Adverse childhood experiences (ACEs), defined as physical, sexual, or emotional abuse, neglect, parental loss, parental mental health issues, or household dysfunction before the age of 18, are the largest risk factor for a range of mental health disorders and suicide. Thus, they are one of the greatest public health threats of our time. Acting on this knowledge and aligned with the recommendations of the California Surgeon General’s office, Kaiser Permanente Northern California (KPNC) is implementing universal ACE screening in primary care. This transformative action presents two main challenges 1) Identifying scalable, service ready interventions for patients with a history of ACEs that can help mitigate the health and systems consequences of ACEs and 2) Determining if the intervention impacts health outcomes and service utilization of patients with a history of ACEs.  

	Existing Evidence
	Interventions targeting improvements in the modifiable factors resilience, emotion regulation, and perceived social support have been documented to reduce depression and anxiety in adults with an ACE history. Currently, a workflow for a referral placement for patients screening positive for ACEs in primary care is needed. Instead, during the ACE screening pilot 18% of patients screening positive were referred to mental health as a first referral site. This is not appropriate as most patients with a history of ACEs have not been assessed for, and have no, active psychiatric symptoms. The EmbrACE program is a service-ready, evidence-based, four-week intervention for adults with a history of ACEs shown to increase resilience, emotion regulation, and perceived social support, while decreasing depression and anxiety symptoms for at least 6 months post program completion. Our virtual EmbrACE pilot study conducted in KPNC adult primary care demonstrated similar findings to the original, in-person study for depression symptoms. 

	Target Population
	Pregnant adults with a history of adverse childhood experiences

	Intervention or Exposure
	EmbrACE program (4- week virtual group health education course that includes cognitive behavioral therapy techniques and a focus on improving resilience and social support) vs.  cognitive behavioral therapy virtual group health education course for depression (CBT-D; 6-week intervention)

	Outcomes/Key Findings
	This study demonstrated the feasibility of conducting a randomized controlled trial of the EmbrACE Program for pregnant women with Adverse Childhood Experiences. Only 22 of the participants had completed their series of classes by the time of this report and so were eligible to complete the follow-up survey. 
· Recruitment: We successfully recruited 31 pregnant individuals into the study within 6 months (Table 1).
· Retention: Of participants who finished the intervention period by February 2025 (n=22), 68% completed the post-intervention survey
· Adherence (Table 2)
· Intervention arm (EmbrACE): 50% attended at least 2 classes (50% of classes); median proportion of classes attended (IQR):  38% (6%, 69%)
· Control arm (CBT-D): 50% attended at least 2 classes (40% of classes); median proportion of classes attended (IQR): 30% (0%, 60%)
· Acceptability
· EmbrACE arm: A majority of the EmbrACE participants reported that they agreed/completely agreed that they liked the virtual group setting (72%), they were comfortable participating in the group setting (66%), information in the group sessions was relevant (100%) that they planned to use the tools they learned in the future (86%), and would recommend the group session to a friend (86%). 71% of the participants gave the group an overall rating of very good or excellent. 
· CBT-D arm: For the most part, participants in the CBT-D arm had favorable responses to the groups, but at a slightly lower rate. CBT-D participants also reported that they agreed/completely agreed that they liked the virtual group setting (63%), they were comfortable participating in the group setting (76%), information in the group sessions was relevant (76%) that they planned to use the tools they learned in the future (75%) and would recommend the group session to a friend (63%). 63% of the participants gave the group an overall rating of very good or excellent.
· Depression—9-item Patient Health Questionnaire (PHQ-9)
· The crude mean change (SD) in PHQ-9 score was similar in the intervention (-3.9 (3.8)) and control arms (-3.9 (3.8))(see Table 3). 
· After adjusting for age, race/ethnicity, ACE Score, baseline PHQ-9 score and marital status, the intervention arm showed a larger mean difference (-0.8 (95% CI -6.0, 4.3)) compared to the control arm (referent) although this difference was not statistically significant.
· Anxiety—7-item Generalized Anxiety Disorder (GAD-7)
· The crude mean change (SD) in GAD-7 score was decreased in both (-1.1 (3.2)) and control arms (-3.1 (4.6))(see Table 3). 
· After adjusting for age, race/ethnicity, ACE Score, baseline PHQ-9 score and marital status, the intervention arm showed a larger mean difference (-4.0 (95% CI -12.0, 3.9)) compared to the control arm (referent) although this difference was not statistically significant.
                                                   

	Resulting Action/Change
	This study has shown preliminary feasibility and efficacy of conducting this type of study. We plan to use the preliminary data to apply for a Delivery Science grant and NIH funding to conduct a larger trial. We also plan to integrate this clinical program into existing work flows for pregnant patients at KPNC.

	Additional Recommendations
	We recommend that the EmbrACE program be widely implemented for pregnant individuals with ACE scores>1 via OBGYN referrals and including a dot phrase to make referral easy. We also recommend holding more EmbrACE courses outside of typical work hours.

	Implementation Tools	
	We will discuss expanding the program to include after-hours groups to meet patient needs and integrating referrals to the program into the existing clinical work flows with operational leadership. 

	Implementation Measurement
	Implementation could be measured by examining the number of EmbrACE courses offered and the number of referrals from OBGYN department staff.

	Reference
	See Tables 1-3 below 


Table 1. Baseline characteristics of enrolled pregnant patients by randomization arm  
	
	Intervention
n (column%)
	Control
n (column%)

	Total
	14
	17

	
	
	

	Age, Median (IQR)
	34.5 (32.3, 37.5)
	31.0 (29.0, 35.0)

	Race/Ethnicity
	
	

	   Asian
	0 (0%)
	1 (5.9%)

	   Hispanic
	3 (21%)
	3 (18%)

	   Middle Eastern
	0 (0%)
	1 (5.9%)

	   Multiracial
	0 (0%)
	2 (12%)

	   Native American
	1 (7.1%)
	0 (0%)

	   White
	10 (71%)
	10 (59%)

	Education Level
	
	

	   High School or Trade School
	5 (36%)
	0 (0%)

	   College
	2 (14%)
	9 (53%)

	   Graduate School
	7 (50%)
	8 (47%)

	Employment Status
	
	

	   Currently working outside home
	11 (79%)
	13 (76%)

	   Not currently working outside home
	3 (21%)
	4 (24%)

	Annual Household Income
	
	

	   <$65,000 per year
	3 (21%)
	2 (12%)

	   $65,000 to <$100,000 per year
	4 (29%)
	4 (24%)

	   $100,000 to <$150,000 per year
	4 (29%)
	5 (29%)

	   $150,000+ per year
	2 (14%)
	5 (29%)

	   Unknown
	1 (7.1%)
	1 (5.9%)

	Marital Status
	
	

	  Partnered
	12 (86%)
	16 (94%)

	  Single
	2 (14%)
	1 (5.9%)

	Medicaid Insurance
	2 (14%)
	1 (5.9%)

	Baseline PHQ-9 Score
	
	

	   5-9
	6 (43%)
	8 (47%)

	   10-14
	5 (36%)
	7 (41%)

	   15-19
	3 (21%)
	2 (12%)

	ACE Score
	
	

	   2-4
	9 (64%)
	12 (71%)

	   5+
	5 (36%)
	5 (29%)

	Number of children in home
	
	

	   0
	5 (36%)
	9 (53%)

	   1
	5 (36%)
	6 (35%)

	   2+
	4 (29%)
	2 (12%)





Table 2. Intervention adherence by randomization arm
	
	EmbrACE (Intervention),
n (col%)
	CBT-D (Control),
n (col%)

	Totala
	10
	12

	Number of Classes Attended
	
	

	    0
	3 (30%)
	4 (33%)

	    1
	2 (20%)
	2 (17%)

	    2
	2 (20%)
	1 (8%)

	    3
	2 (20%)
	3 (25%)

	    4
	1 (10%)
	2 (17%)

	    5
	n/a
	0 (0%)

	Proportion of Classes Attendedb, Median (IQR)
	0.38 (0.06, 0.69)
	0.30 (0.00, 0.60)

	aSample includes only participants whose classes have concluded as of February 2025
bCalculated as total number of classes attended out of 4 (intervention) or 5 (control) assigned classes




Table 3. Associations of EmbrACE program with change in prenatal depression and anxiety symptoms 
	
	
n
	Change in PHQ-9 Score, Mean (SD)
	Crude Mean Difference (95% CI)
	Adjusted Mean Differencea (95% CI)

	Arm
	
	
	
	

	   Control
	8
	-4.0 (3.1)
	0 (Ref)
	0 (Ref)

	   Intervention
	7
	-3.9 (3.8)
	0.1 (-3.4, 3.6)
	-0.8 (-6.0, 4.3)


aAdjusted for variables used in randomization scheme (Age, Race/Ethnicity, ACE Score, Baseline PHQ-9 Score) and Marital Status. 

	
	
n
	Change in GAD-7 Score, Mean (SD)
	Crude Mean Difference (95% CI)
	Adjusted Mean Differencea (95% CI)

	Arm
	
	
	
	

	   Control
	8
	-3.1 (4.6)
	0 (Ref)
	0 (Ref)

	   Intervention
	7
	-1.1 (3.2)
	2.0 (-2.1, 6.1)
	-4.0 (-12.0, 3.9)


aAdjusted for variables used in randomization scheme (age, race/ethnicity, ACE score, baseline PHQ-9 score), marital status, and baseline GAD-7 score
Notes: Sample includes only participants who have completed follow-up survey as of February 2025; PHQ-9: 9-Item Patient Health Questionnaire assessing depressive symptoms, range= 0(better) to 27 (worse); GAD-7: 7-item General Anxiety Disorder scale, range=0 (better) to 21 (worse). Both the PHQ-9 and GAD-7 are validated surveys for symptom screening and tracking over time.

