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Abstract
Objectives  Mothers with a history of adverse childhood experiences (ACE) are at elevated risk for postpartum mental 
illness and impairment in the mother-infant relationship. Interventions attending to maternal-infant interactions may 
improve outcomes for these parents and their children, but barriers to accessing in-person postpartum care limit 
uptake. We adapted a postpartum psychotherapy group for mothers with mental illness (e.g., mood, anxiety, trauma-
related disorders) and ACE for live video-based delivery, and evaluated feasibility, acceptability, and preliminary 
efficacy in an open-label pilot study.

Methods  We recruited adults with children (6–18 months) from a perinatal psychiatry program in Toronto, Canada. 
The intervention was a live video-based 12-week interactive psychotherapy group focused on maternal symptoms 
and maternal-infant relationships. The primary outcome was feasibility, including feasibility of recruitment and 
retention, fidelity of the intervention, and acceptability to patients and group providers. Maternal clinical outcomes 
were compared pre- to post-intervention, as secondary outcomes.

Results  We recruited 31 participants (mean age 36.5 years (SD 3.9)) into 6 groups; 93.6% (n = 29) completed post-
group questionnaires, and n = 20 completed an optional post-group acceptability interview. Mean weekly group 
attendance was 83% (IQR 80–87); one participant (3.2%) dropped out. All group components were implemented as 
planned, except for dyadic exercises where facilitator observation of dyads was replaced with unobserved mother-
infant exercises followed by in-group reflection. Participant acceptability was high (100% indicated the virtual 
group was easy to access, beneficial, and reduced barriers to care). Mean maternal depressive [Edinburgh Postnatal 
Depression Scale: 14.6 (SD 4.2) vs. 11.8 (SD 4.2), paired t, p = 0.005] and post-traumatic stress [Posttraumatic Stress Disorder 
Checklist for DSM-5: 35.5 (SD 19.0) vs. 27.1 (SD 16.7)], paired t, p = 0.01] symptoms were significantly lower post vs. pre-
group. No differences were observed on mean measures of anxiety, emotion regulation or parenting stress.
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Background
Postpartum mental illnesses are common, with depres-
sion alone affecting an estimated 13% of mothers fol-
lowing childbirth [1]. Effective treatment of postpartum 
mental illness is essential to optimize maternal health 
and child developmental outcomes [2, 3]. Maternal his-
tory of adverse childhood experiences  (ACE) increases 
risk for perinatal mental illness including depression, 
anxiety, and trauma- and stressor-related disorders [4–9], 
for more persistent and severe postpartum symptom tra-
jectory [5, 10–12] and for greater residual symptoms fol-
lowing standard mental health treatments [12]. Maternal 
ACE is also linked with impairments in the mother-infant 
relationship including reduced parenting sensitivity, 
bonding, and attachment security [6, 13–15], and nega-
tive developmental outcomes for infants [5, 16, 17].

Given the high prevalence of ACE among those with 
postpartum mental illness, interventions addressing 
the combined impact of postpartum mental illness and 
ACE on the maternal-infant relationship are crucial. In 
general, psychotherapeutic interventions are effective in 
treating postpartum mental illness [18, 19]. Yet, those 
that focus solely on treating maternal symptoms often do 
not adequately improve maternal-infant relationships or 
infant development [20, 21]. Postpartum psychothera-
peutic interventions that attend specifically to the mater-
nal-infant relationship demonstrate improvements in 
maternal-infant responsiveness, infant attachment secu-
rity and socio-emotional competence [22–24].

To date, most interventions in this area have been 
delivered in an in-person format. However, practical 
challenges of scheduling with an infant, finding appropri-
ate childcare, maternal and infant illnesses, and arranging 
transportation have been cited as barriers to participa-
tion in in-person therapy [25, 26]. The SARS-CoV2 pan-
demic created an additional barrier to safe in-person 
care, especially in group settings. Virtual models of health 
represent an opportunity to address some of the postpar-
tum barriers noted above, as well as difficulties related to 
the impact of depression  (e.g., low energy and motiva-
tion) and anxiety  (e.g., avoidance) on attendance. While 
some psychotherapeutic components used in postpartum 
psychotherapy groups have shown effectiveness in vir-
tual administration, no professionally-facilitated psycho-
therapy group addressing postpartum mental illness and 
the maternal-child relationship in the context of mater-
nal ACE has been evaluated virtually. This gap in service 
delivery, if filled, could significantly improve treatment 

uptake for maternal mental illness and reach those in the 
highest risk groups.

Members of our team previously implemented an 
in-person maternal-infant postpartum psychotherapy 
group for mothers with ACE based on the principle of 
dual-focus on maternal symptomatology and maternal-
infant relationship, delivered in group format to increase 
resource efficiency and reduce isolation [26]. We adapted 
this therapy group for live video-based delivery, such that 
group members could participate using secure video-visit 
technology from their homes. Herein, we evaluated the 
feasibility of implementation, acceptability, and prelimi-
nary efficacy of the live video-based intervention in an 
open-label pilot study.

Methods
Design and setting
This was a single site open-label feasibility trial con-
ducted from July 2021-June 2022 within a multidisci-
plinary ambulatory hospital-based perinatal psychiatry 
program in Toronto, Canada, publicly funded through 
the provincial health care plan. Within the program, psy-
chotherapy is delivered by highly-trained social worker, 
registered psychotherapist, and psychiatrist therapists. 
Referrals to the study were made from within the clini-
cal program, either by the assessing psychiatrist, or by 
another program clinician upon completion of another 
psychotherapy modality. Potentially interested partici-
pants were contacted by phone by a trained research 
coordinator/assistant who explained study requirements, 
obtained written informed consent, and conducted eli-
gibility assessments. Data were collected through the 
clinical patient chart, and directly from participants via 
online REDCap™ surveys and qualitative interviews. We 
aimed to optimize diversity across demographic vari-
ables when selecting participants for interviews. We 
randomly selected 3–4 participants from the first group 
cohorts for invitation to interview. After these initial 
interviews were conducted, we examined the demo-
graphics of interviewed participants and compared them 
with demographics of the total participant population, 
and subsequently invited participants for later interviews 
to increase diversity across demographic variables. We 
expected to reach saturation at around 20 participants, 
which was confirmed. Qualitative interviews were con-
ducted by phone by one team member (EW) an average 
of 22 days following group completion (range 2–43 days 
post-group). Participants were invited by a research team 

Conclusions  Recruitment and retention met a priori feasibility criteria. There were significant pre- to post-
group reductions in maternal depressive and post-traumatic symptoms, supporting proceeding to larger-scale 
implementation and evaluation of the intervention, with adaptation of dyadic exercises.
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member who was not involved in group facilitation, to 
attend an approximately 45-minute phone interview to 
provide feedback about their experience in the group. All 
interviewees were asked the pre-determined questions in 
the same order (Appendix D), including an open-ended 
question (#11) to provide any thoughts or feedback not 
covered in the fixed questions.

Approval for this study was obtained through Women’s 
College Hospital Ethics Assessment Process for Quality 
Improvement Projects (WCH APQIP). Written informed 
consent was obtained from all participants.

Participants
We included individuals: (1) self-identifying as a mother 
(inclusive of cisgender and transgender women and non-
binary individuals), with (2) an infant between 6 and 18 
months of age (adoptive and birth parents); (3) a diagno-
sis of a mood, anxiety, or trauma/stressor-related disor-
der (by program psychiatrist); (4) a history of one or more 
adverse childhood experiences, defined as a self-reported 
history of childhood trauma (i.e., physical, psychologi-
cal or sexual trauma, or neglect), as obtained by clinical 
interview; and (5) evaluated as appropriate for the group 
by one of the facilitating clinicians. We excluded those 
with: (1) active alcohol or substance use disorder in the 
previous 12 months; (2) active suicidal ideation, mania or 
psychosis; (3) incapacity to consent to treatment; (4) and 
inability to speak/understand English. Participants were 
required to be physically in Ontario during the group 
therapy visits, for licensure reasons, and to have internet 
access and a video-enabled device they could access from 
home or another private location.

Initially eligible participants were invited to a 1-hour 
pre-group individual interview by a clinician who would 
be leading their group intervention to confirm their eli-
gibility (including review of inclusion/exclusion criteria, 
assessment of ACE history, current psychiatric symp-
toms, and parenting challenges). This objective of this 
assessment was also to determine a psychiatric formu-
lation and to prepare participants for group participa-
tion by reviewing targets for therapy and confidentiality 
considerations for participation in group therapy, and 
answering any questions. Groups were created over 12 
months on a rolling basis.

Following consent and eligibility assessment, baseline 
socio-demographic, obstetrical and psychiatric history 
data were collected via online participant-report ques-
tionnaires using an institutionally-approved secure elec-
tronic data capture system where participants were sent a 
personalized link to enter their responses.

Participants were permitted to continue and/or initi-
ate additional forms of psychological and pharmaco-
logical treatment while in the study. Participants were 
provided with tokens of appreciation for completion of 

final questionnaires ($50 gift card) and interviews ($20 
gift card).

Intervention
The live video-based intervention (MOMBABY) involved 
twelve weekly two-hour group therapy treatment sessions 
led by two facilitators (one or both with specialization in 
perinatal and/or infant mental health) [26]. Each session 
involved various techniques to target maternal symptoms 
and the maternal-infant relationship, including psycho-
education, guided mindfulness exercises, guided dyadic 
play exercises and facilitated space for sharing experi-
ences and mutual support (Appendix A). As is the case in 
previous in-person MOMBABY groups, there were times 
when a planned component was not conducted over the 
course of a given group at facilitator discretion, based on 
presenting clinical issues. For example, if participants in a 
certain group cohort did not present with difficulties in a 
target area (e.g., interpersonal conflict), the correspond-
ing exercise (#8 – Appendix A) could be left out to pri-
oritize interventions focused on the presenting areas of 
difficulty (e.g., emotion regulation, parenting, mentaliza-
tion, etc.).

Participants were invited to bring their infants to ses-
sions when able and were encouraged to do so par-
ticularly for those sessions involving dyadic exercises. 
However, when participants were not able to bring their 
infants, mothers were offered options to engage in an 
imaginal (i.e., bringing to mind a recent experience of 
play with their child) or unobserved (at-home practice) 
version of the play exercise, while still retaining the sub-
sequent in-group reflection with facilitators.

Several adaptations were made from the original in-
person intervention previously implemented by members 
of the study team [26]. Based on early experience with 
video-based delivery of group therapy at our site [27], the 
intervention aimed to enroll 4–6 patient participants per 
group (rather than standard 5–6 in the in-person group). 
Video-visits were conducted using a healthcare version 
of Zoom™ that was fully integrated with the hospital 
electronic medical record  (EPIC™ system). This allowed 
for embedding the use of `share screen’ functions and 
‘whiteboard’ features to support discussion and reflection 
and included distribution of group handouts and virtual 
group guidelines to participants. This mirrored the activ-
ities that had taken place in the previously implemented 
in-person group, where such materials were handed out 
to participants on paper, and a physical whiteboard was 
used in the room. Similarly, facilitators planned to incor-
porate the dyadic exercises in an inclusive way, working 
with mothers to decide how best to engage in infant-led 
play in a virtual setting, but always maintaining the in-
group post-play reflection with facilitators.
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Feasibility outcomes
Feasibility of implementation, the primary outcome, was 
assessed by measuring rates of recruitment, attendance, 
retention, group component implementation, and tech-
nological issues, as well as patient and provider views of 
the intervention. Data related to attendance and techno-
logical issues were tracked weekly by group facilitators, 
who were also able to add additional written open-ended 
feedback regarding any benefits, challenges or adapta-
tions required for group component implementation. In 
addition, a therapist with experience conducting the in-
person group (who was not involved in facilitating the 
sessions) rated n = 36 audiotaped sessions (involving the 
full 12-sessions of n = 3 randomly selected group cohorts) 
to determine whether specific components of the group 
were observed (see Appendix A for intervention fidel-
ity checklist). Patient and provider views were assessed 
using electronic Likert-scale acceptability questionnaires 

(Appendices B and C) and participants were offered 
optional semi-structured post-group acceptability inter-
views to obtain more detailed feedback (see Appendix D 
for interview guide). We administered provider accept-
ability questionnaires after each of the 6 group cohorts. 
We asked one of the two group facilitators in each group 
cohort to volunteer to complete the acceptability ques-
tionnaire for that group.

Clinical outcomes
Patient-reported clinical symptoms and parenting-
related measures were measured at baseline and at the 
completion of the 12-week intervention. We used the 
Edinburgh Postnatal Depression Scale (EPDS), a 10-item 
scale (range 0–30) validated in the perinatal period to 
measure depressive symptoms [28], and where a score 
of ≥ 11 maximizes sensitivity and specificity to detect 
major depression in postpartum people [29]. We used 
the Generalized Anxiety Disorder-7 scale (GAD-7), a 
7-item scale (score range 0–21) validated perinatally for 
anxiety symptoms [30]; a score of ≥ 8 represents a use-
ful cutoff for identifying the presence of adult GAD and 
other anxiety disorders [31, 32]. We also used the PTSD 
Checklist for DSM5 scale (PCL-5), a 20-item inventory of 
post-traumatic stress symptoms (score range 0–80) [33]; 
where cutoffs between 31 and 33 are reasonable for iden-
tifying PTSD on the PCL-5 [34].

Additional measures were the Difficulties in Emotion 
Regulation Scale (DERS), a 36-item scale that measures 
six facets of emotion regulation (score range 36–180) 
[35]; the Parenting Stress Index – Short Form (PSI-4-SF), 
a 36-item scale to identify parent-child problem areas, 
developed to improve brevity from the 120-item PSI-4 
scale [36, 37]; the parent social isolation subscale from 
the 120-item PSI-4, which had demonstrated pre- to 
post-group change in evaluation of the in-person group 
[26]; and the Parental Reflective Functioning Question-
naire (PRFQ), a measure with 3 subscales (each pro-
ducing a score from 1 to 7), to assess parental reflective 
functioning or the ability to mentalize one’s infant, a 
capacity that has been positively associated with parent-
ing quality and attunement [38, 39]. For these additional 
measures, higher scores suggest greater difficulties, with 
the exception of the two PRFQ subscales – ‘Certainty 
About Mental States’ and ‘Interest and Curiosity in 
Mental States’ where low (and very high) scores suggest 
greater difficulty [38]. The average time for completion of 
post-group measures by participants was 7.8 days after 
group completion.

Statistical analysis
We described participant baseline characteristics (Table 1), 
recruitment and retention rates, results from implemen-
tation ratings of audio-recordings, and participant and 

Table 1  Baseline characteristics of n = 31 study participants 
(presented as n (%), unless indicated otherwise)

N (%)
Sociodemographics
Mean Age (Standard Deviation) in years 36.5, 3.9

Median = 37
Gender Identity: Woman > 95%
  Non-binary < 5%
Marital Status: Married, Common-Law, or Cohabitating 27 (87.1%)
Sexual Orientation: Heterosexual 28 (90.3%)
  Bisexual and/or Queer 3 (9.7%)
Annual household income ≥$60,000 20 (64.5%)
Racial/Ethnic Identities (not mutually exclusive)
  Black (Caribbean, African, North American) 5 (16.1%)
  East Asian (e.g. Chinese, Japanese, Korean) 4 (12.9%)
  Indigenous (e.g. First Nations, Inuk/Inuit, Métis) < 2 (< 6.5%)
  Latin American (e.g. Argentinean, Chilean, Salvadorian) < 2 (< 6.5%)
  Middle Eastern (e.g. Egyptian, Iranian, Lebanese) < 2 (< 6.5%)
  South Asian (e.g. Indian, Pakistani, Sri Lankan) 2 (6.5%)
  Southeast Asian (e.g. Malaysian, Filipino, Vietnamese) 2 (6.5%)
  White (European, North American) 15 (48.4%)
  Mixed < 2 (< 6.5%)
  Other < 2 (< 6.5%)
Completed post-secondary studies (Trades, Diploma, 
College, University)

28 (90.3%)

Born in Canada 23 (74.2%)
Parity (Median) 1
Baseline Psychiatric Factors
Depression or other mood disorder diagnosis 14 (45.2%)
Anxiety disorder diagnosis 15 (48.4%)
Trauma and stressor-related disorder diagnosis 13 (41.9%)
Current psychiatric medication (any) 15 (48.4%)
Current antidepressant (SSRIs, SNRIs) 13 (41.9%)
Current antipsychotic < 2 (< 6.5%)
Current anticonvulsant or anxiolytic < 2 (< 6.5%)
Percentage ranges were used in certain instances to ensure patient anonymity
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provider responses to acceptability questionnaires using 
descriptive statistics. We collated comments from provid-
ers and participants related to acceptability and experience 
in the virtual group. Clinical scale scores from pre- to post-
group were compared using paired t-tests. Chi square test of 
proportions was conducted to compare proportion of par-
ticipants scoring above and below clinical cutoffs for 3 scales 
(EPDS, GAD7, PCL-5) pre- to post-group.

Analysis of qualitative data from participant semi-
structured interview transcripts was informed by the 
approach outlined in Braun and Clarke’s thematic analysis 
framework [40]. After initial review of all transcriptions, 
a deductive approach was employed wherein comments 
related to our research question (group acceptabil-
ity) were categorized and grouped into 3 acceptability 
themes. The aim of this analysis was to provide qualita-
tive data from participant’s group experiences to supple-
ment the quantitative acceptability data obtained from 
questionnaires. The investigator (EW) who conducted 
the qualitative interviews and analyzed the data was not 
involved with facilitation of the groups. The categoriza-
tion of participant acceptability comments was done by 
one investigator (EW) and reviewed/confirmed by all 
other team members. Qualitative data from providers 
optional written open-ended responses on weekly logs 
were gathered by one investigator (VW); a second inves-
tigator (EW) examined the written responses and cat-
egorized those comments related to group acceptability, 
which was reviewed by all team members.

Sample size and measures of success
An overall sample size of 25–30 was selected based upon 
previous literature, suggesting adequacy for participants 
per group in pilot studies [41]. Our a priori target for 
success in recruitment was to enroll at least 3–4 groups 
involving 4–6 participants over 12 months. Targets were 
also set a priori for participant mean weekly group atten-
dance (≥ 70%), and for retention and completion of study 
measures (≥ 70% completing group follow-up measures). 
For success in tracking feasibility of virtual implemen-
tation, our a priori criteria were that we would be able 
to track which components could/could not be imple-
mented virtually and assess whether any components 
required adaptation for virtual format.

Results
Of 54 individuals referred to the study, 31 (57%) were 
enrolled, making up six group cohorts containing 4–6 
participants each (Fig.  1). One prospective participant 
was excluded after clinical interview with their group cli-
nician, as they were inappropriate for the group due to 
lack of ACE history. The participant was informed by the 
clinician assessing them that they would not be appropri-
ate for the group, and this clinician also informed their 

referring provider such that they could be redirected to 
appropriate services. Twenty-nine (93.6%) participants 
completed post-treatment questionnaires, but 1 of these 
participants completed them more than 6 weeks post-
group so their responses to the clinical symptom scales 
were not included in that analysis. One (3.2%) participant 
withdrew from the study; this occurred after 2 sessions, 
citing that the group content was not a good fit and that 
the two-hour sessions were too long.

Participants (> 95% women), mean age 36.5 years (SD 
3.9) were mostly primiparous, (Table  1). Most identi-
fied as heterosexual (90.3%), about 87.1% were mar-
ried, common-law, or cohabiting with a partner; 90.3% 
had completed a post-secondary education program; 
and 64.5% had an annual household income of more 
than $60,000. About 74.2% were born in Canada. About 
48.4% self-identified as White, 16.1% Black, 12.9% East 
Asian, and 6.5% for each of South and South-East Asian. 
About 48.4% reported a past anxiety disorder diagnosis, 
45.2% a mood disorder diagnosis, and 41.9% a trauma 
and stressor-related disorder diagnosis. About 48.4% 
were taking a psychotropic medication at the time of 
enrolment.

The mean weekly attendance rate for the groups was 
83.3% (range 68–100%). In independent ratings, all 12 
group components were observed at least once, with 
all except 2 components observed in all 3 rated group 
cohorts (Appendix A). The component ‘Discussion and 
reflection on ‘attachment styles’ [component 6a + b] was 
only observed in 1 of 3 rated groups. The dyadic play 
exercise [component 7] was only observed in 2 of the 3 
rated groups, with one group facilitator electing to leave it 
out based on the presenting clinical issues of this groups’ 
members. In the two group cohorts where the dyadic 
play exercise was introduced, participants were involved 
in ad-hoc collaborative decision making with facilitators 
to determine how best to integrate the play exercise by 
video. One cohort elected to engage in the dyadic play 
outside of the group session for various practical reasons, 
including those related to childcare arrangements, with 
a plan for subsequent reflection and discussion during 
the following session. The other cohort elected to try the 
exercise during group session; participants decided that 
cameras be turned off for the play portion of the session 
so that screens would not be a distraction for children.

No adverse events or serious adverse events were 
reported. All respondents to the acceptability question-
naire (n = 29/29) agreed or strongly agreed that the virtual 
group was easy to access, beneficial, improved their ability 
to access care, and reduced barriers to participation such 
as transportation and child-care (Appendix B). All but one 
participant (96.6%) felt the virtual group format should 
remain as an option, with the remaining participant nei-
ther agreeing nor disagreeing with this statement. About 
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82.8% (n = 24/29) of participants agreed or strongly agreed 
that they were as comfortable engaging with virtual group 
psychotherapy as an in-person group; one participant dis-
agreed with this statement, and 4 (13.8%) neither agreed nor 
disagreed. Five (17.3%) participants encountered technical 
problems that interfered with group access at some point 
during group participation. We approached 21 partici-
pants in order to obtain 20 participants for the post-group 

acceptability interview, with 1 participant declining. Deduc-
tive thematic analysis of participant interview transcripts 
related to our research focus of participant acceptabil-
ity identified three themes. Select participant comments 
related to these 3 themes - perceived benefits, drawbacks, 
and technical issues arising with virtual group – are shown 
in Table 2.

Fig. 1  Flowchart of participants’ progress throughout the phases of the evaluation
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Acceptability questionnaires were completed by 
one facilitator from each of the 6 study groups, for 6 
responses from 3 unique facilitators (facilitators ran mul-
tiple groups). All indicated that delivering the groups vir-
tually was easy, a positive experience, enabled a similar 
quality of care to that provided in-person, and allowed 
them to sufficiently address patients’ clinical needs 
(Appendix C). All indicated that they would be happy to 
facilitate virtually in future. Facilitators identified techni-
cal problems that interfered with facilitation during 4/6 
(66.7%) group cohorts (Appendix C). Optional written 
open-ended post-group feedback from facilitators was 
reviewed for comments related to acceptability. Select 
facilitator comments illustrating perceptions of accept-
ability are shown are in Table  2, presented alongside 
comments from participants.

Participant EPDS and PCL-5 scores decreased sig-
nificantly from pre- to post-group, from 14.6 (Stan-
dard Deviation, SD, 4.2) to 11.8 (4.2)(Mean difference, 
MD -2.86, 95% CI -4.75 to -0.96) and 35.3 (18.9) to 
27.1(16.7)(Mean difference, MD -8.14, 95% CI -13.88 to 
-2.40), respectively; GAD-7 scores decreased as well, 
but not significantly so (Mean difference, MD -1.36, 95% 
CI -3.33 to 0.61) (Table  3). The percentage of partici-
pants with clinically significant symptoms of depression 

(EPDS ≥ 11) decreased from 89.3 to 57.1% post-group (X2 
(1, N = 28) = 7.4, p = 0.01), the percentage with clinically 
significant symptoms of anxiety (GAD-7 ≥ 8) decreased 
from 75.0 to 50% post-group (X2 (1, N = 28) = 3.7, p = 0.05) 
and the percentage with clinically significant symptoms 
of PTSD (PCL-5 ≥ 31) decreased from 67.9 to 35.7% post-
group (X2 (1, N = 28) = 5.8, p = 0.02) (Fig.  2). Scores for 
mothers’ emotion regulation, parenting stress, parental 
reflective functioning, and parent social isolation also 
improved, but not significantly so (Table 3).

Discussion
To address common barriers to accessing in-person 
mental health care faced by postpartum individuals, we 
piloted a virtual adaptation of a maternal-infant therapy 
group tailored for mothers with psychiatric illness and 
a history of childhood adversity. In a sample diverse in 
terms of sexual orientation and racial and ethnic iden-
tity – with about one quarter of participants born outside 
of Canada, we found that the live video-based interven-
tion was feasible to implement with good fidelity to the 
planned model. The video-based group was acceptable to 
participants and providers, and we demonstrated a high 
adherence to study measures that suggests proceeding to 
larger scale evaluation would be feasible. While this was 
a pilot, non-comparative study, the maternal symptom 
improvement from pre to post group in depressive and 
post-traumatic symptom domains was also a promising 
finding.

Aligned with other studies reporting better engage-
ment and completion rates for virtual vs. in-person 
postpartum psychotherapy interventions [42], group 
attendance (mean 83%) was high, and better than in the 
evaluation [26] of the in-person group (68%). Numer-
ous participants commented on how the virtual modality 
reduced barriers as new mothers (child-care, commute, 
etc.) as has been cited in other evaluations of virtual post-
partum mental health care [43]. Reported rates of tech-
nology “glitches” were at levels similar to that observed 
in other comparable interventions [44], and acceptability 
was high. While this was not a comparative study pow-
ered for efficacy results, the direction of the clinical out-
comes comparing post-group to pre-group is consistent 
with evidence on parent-child interventions for older 
(non-infant) children modified for online delivery that 
showed improved outcomes [45, 46], as well as with evi-
dence on mindfulness-based programs, emotion-regula-
tion training, peer support groups, and other parenting 
interventions successfully adapted for online administra-
tion [47–51].

The live video-based delivery model did require some 
key adaptations, most notably related to the dyadic exer-
cise. While this exercise was implemented as in in-per-
son groups, when dictated by presenting clinical issues, it 

Table 3  Clinical and parenting-related scale scores at baseline 
and post-group follow up (n = 28), mean (SD) and mean 
differences with 95% confidence interval (CI) presented
Clinical Symptoms Pre-

group
Mean 
(SD)

Post-
group
Mean 
(SD)

Mean 
Difference
(95% CI)

EPDS 14.6 (4.2) 11.8 (4.2) -2.86 (-4.75 
to -0.96)

GAD-7 10.0 (4.5) 8.6 (4.7) -1.36 (-3.33 
to 0.61)

PCL-5 35.3 
(18.9)

27.1 
(16.7)

-8.14 (-13.88 
to -2.40)

DERS 98.4 
(23.3)

93.9 
(19.8)

-4.54 (-13.78 
to 4.70)

Parenting-Related Functioning
PSI-SF Total 87.9 

(20.5)
86.3 
(21.5)

-1.57 (-7.87 
to 4.73)

PSI – Social Isolation Subscale 18.7 (4.8) 18.1 (5.3) -0.61 (-2.03 
to 0.82)

PRFQ Subscales
  Pre-Mentalizing Modes 1.8 (0.7) 1.9 (0.8) 0.06 (-0.22 to 

0.34)
  Certainty About Mental States 3.5 (1.0) 3.6 (1.0) 0.16 (-0.19 to 

0.52)
  Interest and Curiosity in Mental 
States

5.8 (0.9) 6.1 (0.7) 0.29 (-0.04 to 
0.61)

EPDS, Edinburgh Postnatal Depression Scale; GAD-7, Generalized Anxiety 
Disorder-7 scale; PCL-5, PTSD Checklist for DSM5 scale; DERS, Difficulties in 
Emotion Regulation Scale; PSI-SF, Parenting Stress Index – Short Form; PSI, 
Parenting Stress Index (Social Isolation Subscale only); PRFQ, Parental Reflective 
Functioning Questionnaire



Page 9 of 12Wright et al. BMC Psychiatry          (2023) 23:950 

required modification. In this case, in the virtual adapta-
tion of the exercise, facilitators did not have the opportu-
nity to directly observe the play exercise within the dyad 
in any group cohort. What was retained was the use of 
this experiential play exercise as a tool to facilitate self-
reflection, mentalization and insight-oriented discussion. 
Participants reported high acceptability of this approach. 
However, it will be important in future to understand 
the potential impacts of this adaptation on parent-infant 
and infant outcomes through (a) comparison to an in-
person condition that allows for the direct observation 
more fully, and (b) adding more objective assessment 
measures of the parent-child relationship and infant 
outcomes. It may also be worth additionally exploring 
alternative workarounds that could be used for adapting 
the dyadic exercise to the virtual format and still allow 
facilitator observation. For example, digital features such 
as ‘hide self ’ view for participants and ‘pinning’ the clini-
cian into view could be used, such that children are not 
distracted by their own play or that of the other families. 
Two group components (6 + 7) were not observed in all 
group cohorts, with group co-facilitators electing not to 
include this material in certain groups based upon group 
need and composition. This is consistent with the process 
of inclusion in the in-person group and was not related to 
shift to virtual setting.

Other important feedback about the virtual adaptation 
was that several participants expressed a desire for more 
connection with co-participants, with some suggesting 
an opportunity to connect in-person or outside of group 
sessions would be a valuable addition. Aligned with this 
feedback, a measure of parent social isolation that had 
improved to a significant degree in a previous study of 
the in-person group [26], did not improve as much in 
the virtual groups. This may reflect a drawback to virtual 
group participation, wherein participants do not experi-
ence equivalent improvement in feelings of social isola-
tion when compared with in-person groups. Together, 
these findings suggest that providers might explore 
hybrid models of care (post-pandemic) or provide oppor-
tunities for in-person meetings to improve group con-
nectedness while maintaining the practical benefits of 
primarily virtually delivered care.

Finally, there are some limitations to the study to be 
considered as we move toward larger scale implemen-
tation and evaluation. We only included participants 
with access to internet from their homes or another 
private location on a personal device. No participants 
approached for participation expressed a lack of access 
to internet and a video-enabled device, but these con-
cerns are relevant to ensuring inclusion of marginalized 
populations. Providing devices/internet access in future 

Fig. 2  Percentage of N = 28 participants at or above cut-offs before and following virtual group. *= significant at p ≤ 0.05 level. EPDS, Edinburgh Postnatal 
Depression Scale; GAD-7, Generalized Anxiety Disorder-7 scale; PCL-5, PTSD Checklist for DSM5 scale
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should be considered, as has been done in other evalua-
tions of online parenting interventions for new mothers 
[49]. We also only used self-report measures rather than 
rater-reported to measure preliminary clinical effects of 
group participation, and we did not track treatments that 
participants may have engaged with during the group 
(e.g. medications started after baseline, individual psy-
chotherapy). A future controlled study – with compari-
son to an in-person group - could incorporate structured 
clinical interviews and observed parent-child interaction 
for more comprehensive outcome assessment. It would 
be important in future comparative research for con-
comitant treatments (including psychotherapy and medi-
cation) to be carefully tracked. A future larger evaluation 
could also consider a quantitative measure of childhood 
adverse experience history (e.g. the 10 item Adverse 
Childhood Experiences Questionnaire [52]) to under-
stand whether the group is similarly effective across dif-
ferent levels of ACE. Given participant feedback around 
social connection, it may be useful to include an assess-
ment of group factors (e.g. group cohesion) in a future 
evaluation - such factors can be negatively impacted by 
a shift to virtual environment and may relate to percep-
tions of social isolation [53]. Further, collection of demo-
graphic data about group facilitators would be valuable to 
collect in future studies. Finally, though this pilot feasibil-
ity study was not intended to be powered to the detection 
of pre/post effects on parenting, we found that measures 
of parenting stress and parental reflective functioning 
trended towards improvement, which is promising. A 
future appropriately powered comparative study would 
better allow us to comment on the intervention’s effect or 
lack of effect on parenting status, including with a longer 
outcome window, as changes in parenting behaviour may 
be captured at 6 months follow up, even when not signifi-
cant immediately post-intervention [54].”

Conclusions
In summary, this study supports the feasibility of imple-
menting an adapted live-video based mother-infant psy-
chotherapy group for mothers with ACE, with the most 
notable modification being related to how to implement 
mother-infant dyadic exercises in the context of virtual 
care provision. A future comparative trial is warranted 
to definitively evaluate efficacy as well as effectiveness 
and implementation considerations for different patient 
subgroups.
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