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Abstract 

Background: The Coronavirus Disease 2019 (COVID-19) pandemic elevated the risk for mental health problems in 
pregnant women, thereby increasing the risk for long-term negative consequences for mother and child well-being. 
There was an immediate need for easily accessible interventions for pregnant women experiencing elevated levels of 
pandemic related stress.

Methods: A three-session intervention “Online Communities” (OC) was developed at the beginning of the Dutch lock-
down, and implemented by a team of midwives and psychologists specialized in Infant Mental Health. Pretest (N = 34) 
and posttest (N = 17) measurements of depressive symptoms, worries about COVID-19 and worries in general, and 
mother-to-infant bonding were administered, as well as a posttest evaluation.

Results: At pretest, the OC group was compared to two reference groups of pregnant women from an ongoing 
pregnancy cohort study: a COVID-19 (N = 209) and pre-COVID-19 reference group (N = 297). OC participants had 
significantly more depressive symptoms than both reference groups, and less positive feelings of bonding than 
the COVID-19 but not the pre-COVID-19 reference group. Compared to pretest, significant decreases in depressive 
symptoms (with significantly less participants scoring above cut-off ) and worries about COVID-19 (large effect sizes) 
and worries in general (moderate to large effect size) were found at posttest for the OC participants. No significant 
improvement was found in bonding. Participants rated the intervention positively.

Conclusions: The current study provides initial evidence supporting the idea that OC is a promising and readily 
accessible intervention for pregnant women experiencing stress due to the COVID-19 pandemic, and possibly also 
applicable to other stressors.
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Background
The prenatal period is a very important and vulnerable 
period. It is a period with a huge potential for emotional 
growth for a mother-to-be, but also one in which she 
may be more vulnerable to the negative influence of envi-
ronmental stressors [1]. Pregnancy increases the risk for 
elevated levels of stress [2], and in turn, elevated levels of 
stress and/or chronic stress increase the risk of mater-
nal mental health problems during pregnancy [3] which 
can trigger a chain of effects. For one, prenatal stress 
and mental health problems in a mother can affect pre-
natal mother-to-infant bonding, which can be described 
as maternal positive feelings towards the unborn infant 
[4–6]. Suboptimal prenatal bonding is in turn regarded 
as a risk factor for suboptimal postnatal bonding [7, 8] 
and subsequently, suboptimal postnatal bonding is a 
risk factor for additional parental stress [9] and subop-
timal infant development [10]. Also, maternal prenatal 
stress and mental health problems also increase the risk 
of developing maternal postpartum depression [11, 12], 
and child emotional problems [13]. Therefore, it is highly 
important that women experiencing elevated levels of 
stress or mental health problems during pregnancy have 
low threshold access to professional support [14]. The 
importance of low threshold, professional support for 
pregnant women became more critical due to more wide-
spread distress that was related to the outbreak of the 
Coronavirus Disease 2019 (COVID-19) and the subse-
quent lockdowns which resulted in very limited access to 
professional support, including antenatal appointments.

COVID-19 was first reported in Wuhan, China in 
December 2019, quickly spreading to and within many 
countries, resulting in a pandemic by March 2020. Both 
the serious health risks of COVID-19, and the social 
and economic consequences were distressing. The inci-
dence of mental health problems as a reaction to the 
COVID-19 crisis was high in pregnant women [15–17]. 
Several sources of stress for pregnant women as a result 
of COVID-19 have been described. One area of stress 
pertained to medical aspects around COVID-19, e.g. 
worries that COVID-19 may be a threat to their own or 
their baby’s life, and the fear of infection when utilizing 
pregnancy-related care in hospitals. Another area was 
centered around the available medical care: e.g. concerns 
about the unavailability of prenatal care, and hospital pol-
icies limiting the number of people that could accompany 
the women to the hospital and be present at the baby’s 

birth. A third area concerned more emotional areas of 
functioning: social isolation and problems in the relation-
ship with their partner, increased external demands (for 
example pressure from a family member to take safety 
measures), and unavailable or contradictory information 
[15, 18–21].

Resilience factors have been described that seem to 
protect against elevated levels of stress and mental health 
problems in pregnant women during a pandemic. Lebel 
et al. [15] found that feeling socially supported was asso-
ciated with lower mental health problems in pregnant 
women during the COVID-19 pandemic. Another study 
showed that pregnant women who reported a higher 
level of social support during the COVID-19 pandemic 
reported less symptoms of anxiety [22]. Jiang et  al. [18] 
found another resilience factor, namely access to ante-
natal care services via hospitals’ official social media 
accounts. This was associated with a significantly lower 
risk of suffering from mental health problems, while 
pregnant women who received health care information 
from friends and family via social media had a higher risk 
of experiencing depression. The authors suggest that it is 
very important for pregnant women during a pandemic 
to have access to health information that is comprehen-
sive, reliable and credible.

Several studies provided recommendations on sup-
port for pregnant women during the COVID-19 pan-
demic. Multiple recommendations stress the importance 
of developing novel methods of mental health care, such 
as technology-based, psychosocial interventions. Online 
services and/or social media platforms are discussed 
for fostering social support and mother-to-infant bond-
ing [18, 19, 23, 24]. McDowell and Salvi [25] state that 
acceptance and mindfulness strategies of Acceptance and 
Commitment Therapy can help individuals cope with the 
challenges, uncertainties, but also opportunities that are 
inherent of the COVID-19 pandemic, by learning them 
to stay present, open up to the unpleasant feelings, and 
move toward valued behavior.

At the beginning of the Dutch lockdown in March 
2020, a midwife and a psychologist noticed that many 
pregnant women had elevated levels of stress or mental 
health problems, and were contacting their practice with 
similar questions and needs, all subjects suitable for dis-
cussing in groups with other pregnant women. They initi-
ated the development and implementation of a 3-session 
online intervention for pregnant women with elevated 

Trial registration: This intervention was registered in the Netherlands Trial Registration (registration number Trial 
NL8842, registration date 18/08/2020).
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levels of stress, Online Communities (OC). The interven-
tion OC was developed outside of any research project. 
The intervention was informed by literature on resil-
ience factors protecting against elevated levels of stress 
and mental health problems in pregnant women during 
a pandemic, in which social support and accurate health 
care information from reliable sources have been found 
helpful for protecting against stress [15, 18, 22]. Several 
organizations from different regions in the Netherlands 
joined the project and started offering these OC to preg-
nant women. OC aimed to prevent further psychologi-
cal dysregulation, and quickly identify and refer women 
that needed a more individualized and specialized inter-
vention. The sessions existed of state-of-the-art medi-
cal updates provided by a midwife, psychoeducation on 
stress and motherhood by a psychologist, and group dis-
cussions and mindfulness exercises to alleviate stress.

The current pretest–posttest study evaluates the online 
intervention OC for pregnant women that was designed 
and applied in the midst of a hugely stressful period, 
the first months of the COVID-19 pandemic during the 
COVID-19 lockdown in the Netherlands. The first aim 
was to assess the characteristics of the pregnant women 
that participated in OC, as compared to other women 
that were pregnant during the Dutch lockdown, and also 
to other pregnant women before the start of the pan-
demic. The second aim was to assess the acceptability of 
OC. The third aim was to assess effectiveness of OC with 
regard to decreasing symptoms of depression worries 
about COVID-19 and worries in general, and enhancing 
prenatal mother-to-infant bonding.

Methods
Participants
In the current study, the data of three groups of women 
were examined. The first was a group of women that 
were advised by their midwife to participate in the OC 
intervention in different parts of the Netherlands. The 
participants were referred based on the midwife’s clini-
cal impression that a mother was suffering from elevated 
levels of stress because of COVID-19. Examples of com-
plaints that the participants had were rumination, insom-
nia, anxiety, tension, being afraid to leave the house, 
watching the news excessively, being afraid to give birth 
in the hospital, feeling isolated, worrying about the con-
sequences of the COVID-19 crisis for the (unborn) baby 
and family members, and disagreement with the partner 
about the COVID-19 measures that needed to be taken. 
Of the 65 women that received an invitation, 34 women 
(52%) decided to participate in the study. Participants 
were included in the study between April 23, 2020 and 
June 15, 2020. Participants lived in the areas of the three 
participating organizations in the Netherlands, namely 

in the West (Amsterdam), South (Den Bosch), and East 
(Hengelo) of the Netherlands.

The second and third group that were used as reference 
groups for the first group, consisted of pregnant women 
already participating in a large, ongoing prospective lon-
gitudinal cohort study being carried out in the southeast 
of the Netherlands: the Brabant study [26]. At pretest, 
the OC group was compared to these reference groups: 
a COVID-19 reference group (N = 209), and a pre-
COVID-19 reference group (N = 297). The COVID-19 
reference group consisted of women who completed the 
third trimester measurement during the Dutch lockdown 
period (March 15, 2020 to August 19, 2020), and the 
pre-COVID-19 reference group existed of women who 
completed the third trimester measurement before the 
COVID-19 crisis (September 5, 2018 to December 30, 
2019). Sociodemographic and pregnancy related charac-
teristics of the groups are shown in Table 1.

Procedures
A schematic overview of the study design can be found in 
Fig. 1. The current study used a pretest–posttest design. 
This intervention was registered in the Netherlands Trial 
Registration (registration number Trial NL8842, registra-
tion date 18/08/2020). The ethical committee of the Fac-
ulty of Social and Behavioral Sciences of the University 
of Amsterdam approved the study (2020-CDE-12134). 
The OC participants gave informed consent via an online 
form, before completing the first set of online question-
naires. The ethical committee gave permission for online 
instead of written informed consent, because this seemed 
more suitable given the situation at the time (lockdown). 
The Medical Ethics Committee at the Máxima Medi-
cal Centre in Veldhoven approved the Brabant Study 
(L64091.015.17). The Brabant Study participants pro-
vided written informed consent.

All mothers who were referred to an OC group were 
sent an email with practical information by one of 
the three participating organizations. This email also 
included an invitation to participate in the OC research 
project, and an information letter about the project. Par-
ticipants could click on a link in the email that first led to 
an informed consent form, and then to the pretest ques-
tionnaires. Participants were asked to fill out their email 
address, so that they could be contacted again for post-
test measurement. The intervention lasted three weeks. 
Four weeks after participants had completed the pretest 
questionnaires, they were invited via email to complete 
the posttest measurement. When participants did not 
respond to this posttest invitation, they were invited 
twice more via email.

The data of the reference groups was drawn from 
an ongoing large prospective longitudinal study 
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investigation the psychological and physiological well-
being among women who are followed from pregnancy 
until the early postpartum; the Brabant Study [26]. Com-
munity midwives and hospitals in the southeast of the 

Netherlands recruited participants. Recruitment started 
in 2019. Women who were older than 18 and who had a 
sufficient understanding of the Dutch language could be 
included in the Brabant Study. Exclusion criteria were 

Table 1 Sociodemographic and pregnancy related characteristics of the OC group and reference groups

Differences in mean scores and proportions between the groups are analyzed using ANOVA or χ2 tests
*  p < .05, ** p < .01, *** p < .001

OC group
(N = 34)

COVID-19 reference group
(N = 209)

Pre-COVID-19 reference group
(N = 297)

F

Mean (SD) Range Mean (SD) Range Mean (SD) Range

Age 32.59 (3.66) 24–41 30.80 (3.47) 19–45 30.92 (3.73) 21–41 3.64*

Gestational age 30 (5.76) 18–40 28.06 (0.87) 26–33 28.50 (1.13) 26–38 13.35***

N (%) N (%) N (%) χ2

Living with 
partner

33 (97.1) 201 (98) 284 (97.3) 0.35

Level of education 21.95**

  -Primary 0 (0) 0 (0) 1 (0.3)

  -Lower sec-
ondary

0 (0) 4 (2.0) 11 (3.8)

  -Higher 
secondary

2 (5.9) 3 (1.5) 4 (1.4)

  -Vocational 0 (0) 47 (22.9) 85 (29.1)

  -(Applied) 
Sciences

32 (94.1) 151 (73.7) 191 (65.4)

Population group 7.41*

  -Dutch 31 (91.2) 199 (97.1) 288 (98.6)

  -Other 3 (8.8) 6 (2.9) 4 (1.4)

Primiparous 23 (67.6) 99 (48.3) 159 (55.2) 5.30

Fig. 1 Schematic overview of the current study
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multiple pregnancy, endocrine disorder prior to preg-
nancy (other than thyroid function problems), diabetes 
type I, rheumatoid arthritis, severe psychiatric disorder 
(schizophrenia, borderline personality disorder or bipo-
lar disorder), HIV, drug or alcohol addiction problems 
or any other disease resulting in treatment with drugs 
that can be potentially harmful to the fetus. During preg-
nancy, participants complete online questionnaires in all 
three trimesters (12, 20, 28 weeks) of their pregnancy and 
at 8–10  weeks postpartum. For the current study, data 
was used from the first measurement (sociodemographic 
data) and the third measurement, when mothers were 
in their third trimester of pregnancy (data on prenatal 
mother-to-infant bonding and depressive symptoms).

Intervention
The intervention consisted of three weekly 90-min online 
sessions, hosted and moderated by a psychologist spe-
cialized in Infant Mental Health (IMH) (among others 
SD and CG) and/ or specialized in mental health dur-
ing pregnancy (among others MCL), and co-hosted by a 
midwife. The content of the sessions is listed in Table 2. 
A maximum of 14 pregnant women participated in each 
group. The content of the sessions was eclectic, but pri-
marily based on the IMH framework, a framework that 
recognizes the importance of the developing relationship 
between a mother and her unborn child, the role that 
stress plays in the developing parent–child relationship, 
how not only parental and child factors, but also environ-
mental factors shape the parent–child relationship, and 
focuses on what is needed to optimize the (developing) 
parent–child relationship [27]. Interventions based on 
the IMH framework that were used during the sessions 
were: an information sheet with an explanation about 
stress, massage exercises and references to YouTube vid-
eo’s with examples of how to massage the pregnant belly, 
tips for the development of a bond with the (unborn) 
baby, explanation on ‘It takes a village to raise a child’, 
and psychoeducation on the fantasy baby, phantom baby 
and actual baby. Furthermore, techniques from Cogni-
tive Behavioral Therapy were used, such as structuring 
your day, weekly agenda, structuring and limiting the 
time spent on reading and watching news (news diet and 
news time), and alternatives for activities that you used to 
undertake. Also techniques from Acceptance and Com-
mitment Therapy were used, namely psychoeducation 
about ‘undesirable emotions’ and rumination, the accept-
ance of sadness and fear, explanations about how to talk 
about feelings to others, and a video on empathy versus 
sympathy by Brené Brown. Also conversation techniques 
from Centuring Pregnancy were used (for example the 
question ‘What tip from last time did you benefit from, 
and would you like to share?). Every session started with 

a state-of-the-art medical update provided by the mid-
wife and an inventory of all the pertinent questions that 
the women had for the midwife and/ or psychologist. 
Medical questions that could not be answered at that 
time were forwarded to a doctor in between sessions and 
were answered in the next session. After answering the 
questions, psychoeducation was given by the psycholo-
gist, and there was time for group discussion and sharing 
of experiences by the participants. Each session ended 
with a mindfulness exercise, namely a customized 3-min 
breathing space [28]. In this meditation, participants 
were not only invited to become aware of their inner 
experience, but also to verbalize this by talking to their 
unborn baby, e.g. ‘mommy is a bit anxious right now, but 
this has nothing to do with you.’ The clinical impression 
of the psychologists was that mothers-to-be were often 
touched by this exercise, and relieved to be offered tools 
in how to deal with stress without it affecting their baby. 
The psychologist offered psychoeducation on people’s 
tendencies to ignore difficult feelings, and the negative 
effect of stress on an unborn baby, and how mothers-to-
be could help both themselves and their children (both 
now as well as in the future) by learning to recognize, 
deal with and give words to their feelings. Other themes 
that were discussed included the Circle of Security [29], 
the Window of Tolerance [30], the importance of a daily 
structure and physical movement, and social contact 
(and the building of a bond between the expected baby 
and the extended family) in times of lockdown.

Measures
Symptoms of depression were measured using the Edin-
burgh Depression Scale (EDS) [31]. The EDS consists 
of 10 items that are scored on a scale from 0 to 3. Total 
scores range from 0 to 30, with higher scores indicating 
more symptoms of depression. A cut-off point specific 
for the second and third trimester was used (≥ 10) and 
for the postpartum period (≥ 13) if parturition occurred 
between pretest and posttest in the OC group. This 
instrument and cut-off point are validated in pregnant 
women from a Dutch sample [32]. Cronbach’s alpha in 
the current study were 0.89 at pretest for the OC group, 
and 0.86 and 0.87 for the COVID-19 and pre-COVID-19 
reference groups, respectively.

Prenatal mother-to-infant bonding was measured using 
the prenatal version of the Pre- and Postnatal Bond-
ing Scale (PPBS) [33]. Five positively formulated items 
were scored on a 4-point Likert scale. Total scores range 
between 0 and 15 with higher scores meaning more posi-
tive feelings of bonding. The scale has shown to be reli-
able and valid in a Dutch sample of pregnant women [33]. 
Cronbach’s alpha in the current study were 0.84 at pretest 



Page 6 of 12Potharst et al. BMC Pregnancy and Childbirth          (2022) 22:415 

for the OC group, and 0.86 and 0.91 for the COVID-19 
and pre-COVID-19 reference groups, respectively.

Worries about COVID-19 and worries in general 
(about things unrelated to COVID-19) were measured 
using two single items about the extent to which the par-
ticipant had worries, that were answered on a scale from 
0 to 10, with higher scores indicating more worries. The 
first item was: ‘how severe are your worries concerning 
COVID-19 at the moment?’, and the second item: ‘how 

severe are your worries related to other things at the 
moment?’.

Questions about sociodemographic and pregnancy 
related variables were answered online at pretest by the 
OC group, and at the first trimester measurement by the 
reference groups. The following variables were included 
in the study: maternal age (in years), level of education 
(primary, lower secondary, higher secondary, voca-
tional, or (applied) sciences), population group (Dutch 

Table 2 Outline of the three Online Communities sessions

Session 1. Dealing with anxiety and stress in times of corona
Welcome by host
  • Introduction:
  - Host & co-host (occupation & background). Explain Online Communities & zoom
  - Participants: name, due date and invite to ask something, what is on their mind now (Write this question in the chat function)
Midwife:
  • Summarize and answer questions
Psychologist:
  • Explanation of stress and how you can influence stress
  • Group discussion
Closing round
  • How did you experience it? What else would you like to know? Will you be there next time?
Mindfulness exercise
  • The three minute breathing space

Session 2. Stress and the Window of Tolerance
Welcome by host
  • How did you experience it last time? How did it go this week? Do you have any questions?
Midwife:
  • Communicate last week’s changes in protocols
  • Answer the questions left unanswered last week
  • Answer the new questions
  • Provides an overview of the latest Covid developments in birth care
Psychologist:
  • Window of tolerance psycho education
  • Explanation of accepting emotions and how they can co-exist (eg you can be afraid of Covid and at the same time be happy your partner is working 
at home)
  - Group discussion on: What bothers you most right now? What do you miss the most right now?
What is positive about this time? Did anyone use tips from last week and how was that?
  - Facilitate a group discussion on sadness, loneliness and
  - Invite them to concrete exercises to make room for your child, make an alternative birth plan. Many women avoid thinking out of fear. Explain what 
that does. Let them exchange concrete tips
Closing round:
  • Round with questions
Mindfulness exercise
  • The three minute breathing space with your baby

Session 3. Dealing with situations that you cannot change
Welcome by host
  • How did you experience it last time? How did it go this week? Do you have any questions?
Midwife:
  • Communicate last week’s changes in protocols
  • Answer the questions left unanswered last week
  • Answer the new questions
  • Provides an overview of the latest Covid developments in birth care
Psychologist:
  • Fantasizing about being pregnant and then having a baby during Corona
  • The importance of structure & news diet
  • Making time for your baby (prenatal)
  • Self-care and caring for a partner
Closing round:
  • Evaluation. How do you proceed? What tips do you take with you
Mindfulness exercise:
  •The three minute breathing space with your baby
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or different), marital status (married or living together, 
divorced, living apart together or single), gestational age 
(in weeks), and parity (para 0, 1, 2, or ≥ 3).

Questions evaluating the training were completed at 
posttest for the OC groups. Questions either were close-
ended or answered with a 5-point Likert scale. The spe-
cific questions that were asked are listed in Table 3.

Data analysis
Differences in categorical sociodemographic characteris-
tics between the OC group and the reference groups were 
assessed using contingency table analyses test, with pair-
wise post hoc analyses if significant. For continuous char-
acteristics an ANOVA was used with Tukey’s post hoc 
tests if significant, or Welch’s ANOVA with Games-How-
ell post hoc tests if Levene’s test indicated unequal vari-
ances, which was the case for gestational age (F = 225.49, 
p < 0.001).

Differences between the OC group and the reference 
groups in depressive symptoms and bonding were analyzed 
using ANOVA with planned contrast, or Welch’s ANOVA 
with planned contrast if Levene’s test indicated unequal 
variances, which was the case for bonding (F = 3.15, 
p = 0.044). A contingency table analyses test, with post hoc 
pairwise comparisons if significant, was used to assess dif-
ferences between the three groups on the proportions of 
participants scoring above the cut-off on the EDS.

Pretest versus posttest differences were analyzed using 
paired sample t-tests, or with Wilcoxon-signed rank test 
if Shapiro–Wilk’s test the pretest–posttest difference 
scores were non-normally distributed, which was the 
case for bonding (D(17) = 0.81, p = 0.002). A McNemar 
test was used to assess a possible difference in the per-
centage of participants experiencing depressive symp-
toms above the before mentioned cut-off scores. For all 
main effects a Pearson’s correlation coefficient, r, was 

calculated. Effect sizes were interpreted as small (r ≥ 0.1), 
moderate (r ≥ 0.3), and large (r ≥ 0.5) [34]. Effects were 
regarded significant when p < 0.05.

A post hoc power analysis was conducted using the 
software G*Power [35]. For the calculation, a matched 
pairs t-test and an alpha error probability of 0.05 was 
selected. Furthermore, we used the effect sizes that were 
found. Power ranged between 0.66 and 0.82.

Results
Response rate
Of the 34 OC participants that completed a pretest 
assessment, 17 (50%) completed the posttest assessment. 
In the posttest assessment, 4 of the 17 participants (24%) 
reported to have given birth. Data from all 34 partici-
pants were used when comparing the OC group with the 
reference groups, while only data from the 17 partici-
pants that completed the posttest assessment were used 
to assess the acceptability and effectiveness of the OC 
intervention. There were no differences in pretest char-
acteristics between the participants that did and did not 
complete the posttest measurement.

Characteristics of OC participants
Differences between the groups were found for age, ges-
tational age, level of education and population group (see 
Table  1). Furthermore, ANOVA analyses showed a sig-
nificant difference between groups both on depressive 
symptoms, F(2, 529) = 9.25, p < 0.001, and on prenatal 
mother-to-infant bonding, F(2,89.87) = 3.18, p = 0.046. 
Planned contrast revealed no significant difference 
between the pre-COVID-19 and COVID-19 reference 
groups on either depressive symptoms (M = 5.23, SD = 4.56 
and M = 5.08, SD = 4.53) or bonding (M = 12.80, SD = 2.51 
and M = 13.08, SD = 2.20). However, the OC groups scored 
significantly higher on depressive symptoms (M = 8.65, 

Table 3 Evaluation of OC at posttest (n = 17)

Data are presented as n (%)

Questions/statements Yes No Not applicable

Did OC meet your expectations? 16 (94.1%) 1 (5.9%) 0 (0%)

I was able to ask all my questions and express my worries during the sessions 14 (100%) 0 (0%) 0 (0%)

I am planning to stay in touch with the other participants 4 (23.5%) 13 (76.5%) 0 (0%)

Completely disagree Disagree Agree Completely agree Not applicable

I felt supported during 
the sessions

0 (0%) 0 (0%) 6 (35.3%) 10 (58.8%) 1 (5.9%)

The following elements were useful for me:

Evaluation of OC at post-
test - Information given 
by the midwife

0 (0%) 0(0%) 9 (52.9%) 8 (47.1%) 0 (0%)

  - Information given 
by the psychologist

0 (0%) 0 (0%) 7 (41.2%) 10 (58.8%) 0 (0%)

  - Group discussions 0 (0%) 2 (11.8%) 6 (35.3%) 6 (35.3%) 3 (17.6%)

  -Sharing experiences 0 (0%) 2 (11.8%) 7 (41.2%) 8 (47.1%) 0 (0%)
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SD = 5.07) than the pre-COVID-19 reference group, 
t(529) = 4.12, p < 0.001, r = 0.18, as well as the COVID-19 
reference group, t(529) = 4.21, p < 0.001, r = 0.18 (small 
effect sizes). Concerning bonding, the OC group scored 
significantly lower (M = 11.91, SD = 2.69) than the COVID-
19 reference group, t(40.61) =  − 2.40, p = 0.021, r = 0.35, 
(moderate effect size), but not the pre-COVID-19 refer-
ence group, t(39.96) =  − 1.83, p = 0.075, r = 0.28, (small to 
moderate effect size). Furthermore, there was a significant 
difference between groups in the proportion of partici-
pants scoring above the EDS cutoff, χ2(2, N = 532) = 24.19, 
p < 0.001. Post hoc pairwise comparisons indicated that 
while there was no significant difference between the ref-
erence groups, the proportion of participants above the 
cut-off was larger in the OC group than in both the pre-
COVID-19 and the COVID-19 reference group, χ2(1, 
N = 327) = 16.76, p < 0.001 and χ2(1, N = 239) = 24.12, 
p < 0.001 respectively. Differences between the groups on 
the outcome measures are shown in Fig. 2.

Acceptability of OC
The results of the posttest evaluation questionnaire 
are shown in Table  3. Of the 17 participants that com-
pleted the posttest measurement, 16 participants (93%) 
answered ‘yes’ to the question whether OC had met their 
expectations. The only participant that answered ‘no’ to 
this question, specified that she stopped following OC 
after the first session, because she already received a lot 
of support from her midwife and psychologist. Partici-
pants were asked to rate how helpful OC was for them 
on a scale from 0 to 10, and scored an 8.1 on average 
(SD = 0.7).

Effectiveness of OC
A paired samples T-test indicated a significant decrease 
in depressive symptoms from pre- (M = 9.88, SD = 5.31) 
to posttest (M = 7.18, SD = 3.68), t(16) = 2.67, p = 0.017, 
d = 0.65, (moderate effect size). A McNemar test showed 
that the proportions of participants scoring above the 
cutoff for depressive symptoms were different, with 
less participants scoring above cutoff at posttest (N = 4, 
23.5%) compared to pretest (N = 11, 64.7%), p = 0.016 (2 
sided). Although levels of bonding increased between 
pre- (Mdn = 12) and posttest (Mdn = 14), a Wilcoxon-
signed rank test indicated this difference was not signifi-
cant, z =  − 1.49, p = 0.136, r =  − 0.26 (small to moderate 
effect size). Paired samples T-tests indicated a significant 
decrease in worries concerning COVID-19 from pre- 
(M = 4.88, SD = 2.91) to posttest (M = 3.59, SD = 2.55), 
t(16) = 2.16, p = 0.046, d = 0.52 (moderate effect size), 
and in worries in general from pre- (M = 5.29, SD = 2.05) 
to posttest (M = 4.29, SD = 2.50), t(16) = 2.33, p = 0.033, 
d = 0.57 (moderate effect size). Figure  3 depicts pretest 
and posttest scores of the individual participants on all 
outcomes, and mean pretest and posttest scores of the 
OC group on all outcomes.

Discussion
The current study evaluated OC, an online interven-
tion developed for Dutch pregnant women experienc-
ing stress related to the COVID-19 pandemic. The main 
findings of the current study were that the women that 
participated in OC during the Dutch lockdown had 
higher levels of depressive symptoms and lower mother-
to-infant bonding scores than women from a general 

Fig. 2 Characteristics of OC participants and reference groups. *p ≤ .050. ***p ≤ .001
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population that were in the third trimester of their preg-
nancy during the COVID-19 pandemic. They also had 
higher levels of depressive symptoms (but not lower 
mother-to-infant bonding scores) than women from 
a general population that were in the third trimester of 
their pregnancy before the breakout of the COVID-19 
pandemic. The participants that completed posttest after 
following the intervention (50%), reported a decrease in 
depressive symptoms and worries about COVID-19 and 
worries in general (moderate effect sizes), and rated the 
intervention positively. The improvement in mother-to-
infant bonding from pretest to posttest as reported by 
these participants was non-significant.

Inclusion of participants in the OC intervention was 
based on midwives’ clinical impressions. The results 
of this study confirmed that the participants that were 
selected for the intervention indeed showed more depres-
sive symptoms than the general population of women 

that were pregnant during the COVID-19 pandemic. Half 
of the participants scored above the cut-off for elevated 
depressive symptoms during the pretest assessment, 
while this was less than 20% for the reference groups. 
We also found a difference in mother-to-infant bond-
ing between the OC group and the COVID-19 reference 
group, with OC participants reporting less positive feel-
ings of bonding. This showed that the women in the cur-
rent study were in need of support, focused on both their 
personal mental health, but also Infant Mental Health 
support, focused on improving the developing relation-
ship between a pregnant mother and her (unborn) baby. 
The need to focus on both the mother’s mental health 
and on the developing relationship between the mother 
and baby has especially been demonstrated by research 
on depression and difficulties in parenting and the par-
ent–child relationship in the postnatal period. These 

Fig. 3 Effectiveness of Online Communities per participant. Note. Thick black lines indicate the group mean. For Depressive Symptoms: dotted lines 
indicate the participant never scored above clinical cutoff, striped lines indicate the participant scored above clinical cutoff during pretest but not 
posttest, and solid lines indicate the participant scored above clinical cutoff during both pre- and posttest
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studies showed that therapy that only focuses on moth-
er’s mental health problems, does not improve parent-
ing difficulties and parent–child relationship [36, 37]. 
The importance of taking mother-to-infant bonding 
into account in psychological interventions for pregnant 
women was further emphasized in research showing that 
prenatal bonding is predictive of postnatal bonding [7, 9].

We found no differences in symptoms of depression 
between the COVID-19 reference group and the pre-
COVID-19 reference group. This is not in line with pre-
vious research on symptoms of depression in pregnant 
women during the COVID-19 pandemic [15–18, 37]. 
Most previous studies on mental health problems in 
pregnant women during the COVID-19 pandemic, com-
pared the study group to standardized norm data or data 
from a meta-analysis. In the current study, one group 
completed the questionnaires before the COVID-19 pan-
demic and one group during the COVID-19 pandemic. 
A possible explanation of the fact that no difference was 
found on symptoms of depression between the COVID-
19 and pre-COVID-19 reference group is that the meas-
ures and restrictions that were enforced by the Dutch 
government were different from the restrictions in most 
of the countries that the other studies were conducted in. 
The Dutch government did not decide on a full lockdown, 
but instead on a so-called ‘intelligent lockdown’, which 
allowed for more activities for the residents [38]. Possibly, 
the fact that people were allowed to move around freely 
alone or as a family (e.g. for walks and work-out), or meet 
a maximum of three people outside of one’s direct house-
hold while keeping a distance of 1.50  m, may have had 
a positive effect on symptoms of depression in pregnant 
women. Lebel et al. [15] indeed found that both physical 
activity and social support made pregnant women more 
resilient against mental health problems.

Results on the acceptability of the intervention showed 
that the participants who completed the posttest rated 
the intervention positively. Most of these participants 
experienced the group discussions and sharing of expe-
riences between the participants as helpful. In addition, 
participants who completed the evaluation form experi-
enced the information given by the midwife and the psy-
chologist as helpful. This in line with research of Jiang 
et al. [18] that showed that pregnant women were in need 
of validated information from professionals during the 
COVID-19 pandemic.

With regard to the effectiveness of OC, the results of 
this study showed that for the participants who com-
pleted posttest (50%), it was effective in decreasing 
symptoms of depression and worries about COVID-
19 and worries in general. Although OC consists of 
fewer sessions than most other online interventions, 
the results are in line with a systematic review on 

internet-based mental health interventions, showing 
that online interventions can indeed alleviate of symp-
toms of depression and anxiety [39]. However, no sig-
nificant improvement in prenatal mother-to-infant 
bonding was found. Possibly, a short, online interven-
tion is not sufficient to improve bonding. An alterna-
tive explanation is that power was too limited to show 
a significant difference between pretest and posttest. 
Previous research on other interventions and strategies 
aimed at improving parental bonding to the unborn 
baby also failed to show positive effects [40]. A narra-
tive review on parental bonding to the unborn baby, 
including 27 papers, found that results were inconsist-
ent due to the large diversity of interventions and vari-
ation in methodological quality [40]. Therefore, it was 
concluded that there is insufficient evidence regarding 
the effectivity regarding any included intervention.

Strengths of the current study were the inclusion of ref-
erence groups, and the fact that we were able to develop 
an intervention and start a study to evaluate it within a 
month after the start of the Dutch lockdown. There are 
some limitations to take into consideration. First, the 
reference groups that were used for this study were not 
completely comparable to the OC group with regard 
to the level of education and other sociodemographic 
characteristics, and the moment in pregnancy that the 
questionnaires were completed. It may be that these 
differences accounted for (part of the) baseline differ-
ence in depressive symptoms and bonding between the 
OC group and the reference groups. Also, the reference 
group did not complete both measurements. It is there-
fore not possible to compare improvement over time 
with a control group, which limits the conclusions that 
can be drawn on the beneficial effects of the intervention. 
Furthermore, the statistical analysis did not take into 
account possible confounding variables, such as changes 
in medication or social support outside the interven-
tion. Therefore, it is not clear whether such variables may 
have played a role in the improvements that were shown. 
Another limitation is associated with the limited percent-
age of women who participated in the intervention who 
decided to also partake in the study (52%), and the low 
response rate at posttest of the women who completed 
pretest (50%). This means that effects of the intervention 
could be studied in only a quarter of the participants. 
Because the characteristics of a large part of the inter-
vention-participants are unknown, it is also unknown 
whether the results of the current study are generalizable. 
Lastly, there may be hindrances in the implementation of 
this intervention in other countries than the Netherlands, 
because of the differences in the organization of the 
health care system for pregnant women, with generally a 
smaller role for midwifes.
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Future studies could include longer-term follow-up, 
especially in the postnatal period, could shed light on 
the question whether OC might play a role in preventing 
postnatal maternal mental health problems and subopti-
mal mother-to-infant bonding. Furthermore, it could be 
studied whether selection of possible participants for OC 
could be improved by using screening with use of ques-
tionnaires. Future studies could also examine whether an 
(adjusted version of ) OC may also be feasible, acceptable 
and effective for groups of pregnant women that experi-
ence different sources of stress than a pandemic, such as 
obstetric problems.

Conclusions
In conclusion, the current study provides initial evidence 
that the online intervention ‘Online Communities’ is a 
promising online intervention for pregnant women expe-
riencing stress as a result of the COVID-19 pandemic. 
Offering OC to this specific group promotes maternal 
mental health by decreasing depressive symptoms and 
worries about COVID-19 and worries in general in moth-
ers-to-be. OC participants who completed the evaluation 
(50%) rated the intervention positively. The online char-
acter of the intervention makes it readily accessible for 
large groups of women with no travel required, thereby 
making it safe in terms of physical distancing, and it is 
cost-effective. This is an important outcome, as it is still 
unsure when the pandemic will end. Possibly, adjusted 
versions of OC may also be suitable for pregnant women 
experiencing stress related to other circumstances.
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