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Background: Anxiety disorders and depression during pregnancy are highly

prevalent. Hospitalized pregnant women with high maternal or fetal risk

represent a particularly vulnerable population often excluded from research

samples. Screening for mental health disorders is not routinely o�ered

for this particular patient group. Electronic mindfulness-based interventions

constitute an accessible, convenient, and cost-e�ective mental health

resource but have not yet been evaluated for acceptance in inpatient settings.

To date, little is known about the needs and perceptions of this group

of women.

Objective: The aim of this study was to examine whether a brief electronic

mindfulness-based intervention (eMBI) is accepted among hospitalized

high-risk pregnant women. We assessed personal motivation and barriers,

experiences, usability requirements, and overall acceptance of the eMBI, as

well the specific needs and demands of patients with high-risk pregnancies

regarding mental health services.

Methods: An exploratory pilot study with a mixed-methods study design was

carried out among 30 women hospitalized with a high obstetric risk. The

study participants were given access to an eMBI with a 1-week mindfulness

program on how to deal with stress, anxiety, and depressive symptoms.

Semi-structured interviews were conducted with the 30 participants and

analyzed using systematic content analysis. In addition, acceptance and

usability were assessed via questionnaires.

Results: Study findings showed a high level of acceptance of the eMBI.

Most of the respondents were satisfied with the usability and considered

the eMBI program to be helpful. The greatest barriers to using the eMBI

were a general negative attitude toward using apps, preference for personal

contact, or no current need for psychotherapy. Participants criticized the

lack of awareness of mental health issues during pregnancy and expressed

a need for low-threshold treatment o�ers, especially during hospitalization.
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Conclusions: There is a strong need for mental health services in pregnancy

care, especially for pregnant women with risk profiles. An eMBI o�ers an

acceptable means of providing mental health support for hospitalized women

with a severe obstetric risk.

KEYWORDS

digital intervention, mindfulness-based intervention (MBI), obstetric risk, depression,

anxiety, mental health, pregnancy, hospitalization

Introduction

Mental health problems are a common phenomenon in the

perinatal period. A recent large-scale observational database

study found a prevalence of 9.3% for prenatal depression

and 16.9% for prenatal anxiety disorders in Germany (1). In

addition, the COVID-19 pandemic has had a significant impact

on the mental health of pregnant women, with more than one-

third reporting clinically relevant symptoms of depression and

more than half of women reporting clinically relevant symptoms

of anxiety (2–4).

Few studies have examined the prevalence of mental

disorders in pregnant women hospitalized for severe maternal

or fetal risk. Existing studies suggest that these women represent

a particularly vulnerable group with prevalence rates of up to

39–44% for symptoms of anxiety and depression (5–8). One

study found that women experiencing a high-risk pregnancy had

a five to seven times higher risk for the prenatal onset of anxiety

disorders than low-risk patient samples (9).

Women who are hospitalized for pregnancy complications

experience stress from being hospitalized in addition to the

stress of their high-risk pregnancy (10). Health concerns, loss

of control, uncertainty, isolation, separation from home, bed

rest, physical discomfort, and obstetric treatments that are often

physically and psychologically invasive constitute important

stressors (11, 12). Moreover, symptoms of depression and

anxiety have been found to be exacerbated by higher levels of

stress (13–15).

Depression and anxiety during pregnancy are associated

with negative outcomes for both mother and child (16–18). For

the fetus, depression is associated with adverse effects through

the increased risk of preterm birth, low birth weight, and for

being small for gestational age (19–21). Furthermore, prenatal

depression appears to affect infant and child development and

may increase the risk of developing depression in adulthood

(17, 22). Considering the high prevalence and possible adverse

Abbreviations: CBT, cognitive behavioral therapy; eMBI, electronic

mindfulness-based intervention; MBI, mindfulness-based intervention;

PPD, postpartum depression.

outcomes, early detection and effective treatment of these

conditions in the peripartum period are essential.

The treatment of peripartum depression and anxiety

comprises both drug treatments and psychotherapeutic

approaches. Although pharmacological treatment is effective

and can be safely utilized during pregnancy under medical

supervision, only 2–8% of pregnant women are currently

estimated to use antidepressants (23–26).

Pregnant women are particularly reluctant to take

medication because of potential risks to the developing

fetus; hence, only one-third of pregnant women would

consider pharmacotherapy an acceptable treatment option

(27). Psychotherapeutic interventions such as interpersonal

psychotherapy and cognitive behavioral therapy (CBT), which

have been shown to be effective in treating perinatal depression

and anxiety (28, 29), are preferred (27, 30, 31). Currently, CBT

is the treatment of choice for mental illnesses (28, 32). Yet,

reported referral rates for psychiatric consultations in inpatient

obstetric samples amounted to only 0.1–0.3% (33, 34).

A number of factors prevent patients from seeking help.

In the absence of systematic screening in routine prenatal

care, affected women are often not identified (35–38). Many

of the signs of perinatal depression, such as fatigue, persistent

anxiety, and difficulty in concentrating or sleeping, may overlap

with typical “pregnancy symptoms”. Stigma is also considered

a major barrier to disclosure and seeking help (27, 39,

40). Other perceived barriers to treatment are difficulties in

arranging childcare, transportation, and lack of time (27, 30, 39).

Some of these barriers may be overcome through app-based

interventions. In fact, app-based interventions could provide

low-threshold and stigma-free access at any time and place and

maintain anonymity.

Mindfulness-based interventions (MBIs) have recently come

into focus as effective treatments for reducing symptoms of

depression, anxiety, and stress in the general population (41, 42)

and in pregnant women (43–47), combining elements of CBT

and psychoeducational content. According to a recent meta-

analysis, there was no significant difference between MBI and

CBT in treatment success for anxiety and depression (42).

Given the increasing omnipresence of the Internet, MBIs can

also be offered electronically. Indeed, the field of electronic
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MBIs (eMBIs) is booming, and a recent meta-analysis showed

that eMBIs have a positive impact on mental health outcomes

(48). Moreover, eMBIs can be beneficial for a wide range of

populations and symptoms (48, 49). Regarding the treatment of

depression and anxiety, the effect of eMBIs appears to be similar

to MBIs in the traditional face-to-face format (48).

Although women have expressed interest and a desire

for electronic interventions in the perinatal period (50),

evidence supporting the effectiveness of eMBIs during this

time is still lacking (51). Few existing studies show that

eMBIs may be beneficial (51), feasible, and accepted (52–54)

in the treatment of depression and anxiety in the perinatal

period. There is evidence that women with elevated levels of

depression, anxiety, or stress during this time may benefit

more from MBIs than universal perinatal populations (55),

suggesting a promising use in hospitalized women with

obstetric risk. Indeed, eMBIs may be particularly useful in

the perinatal period because this population faces accessibility

issues; in particular, mobility is often limited in women with

pregnancy complications.

Women hospitalized due to severe obstetric complications

are at risk for depression and anxiety with negative implications

for mother and child. To date, little is known about their

attitudes and preferences or any barriers to an eMBI. The

aim of this qualitative study was therefore to analyze (1)

acceptance, personal motivation, and barriers to using an eMBI,

(2) the specific needs and demands of patients with high-risk

pregnancies regarding mental health services, and (3) usability

requirements of the eMBI.

Methods

Sample and study design

The study was conducted at the Heidelberg University

Women’s Hospital, a perinatal center of the highest level.

Study participants were recruited between January and May

2019. Eligibility criteria for participation included a gestational

age between ≥24 and ≤34 weeks, age of 18 years or older,

German language fluency, and admission to the obstetrics

ward. Women were not eligible to participate if they were

expecting multiples. The subsample for qualitative analysis

included 30 pregnant inpatient women. This sample was

part of a larger pilot study within the mindmom study

(56) with a mixed-method design, aiming to investigate the

effectiveness of a 1-week mindfulness course on prenatal

depression and anxiety in hospitalized obstetric patients (57).

A total of 107 randomly selected inpatients were approached:

22 declined (22/107, 21%), 85 agreed (85/107, 79%), and

68 were finally enrolled (68/107, 64%). Reasons for not

participating included lack of interest or time and severe

pregnancy complications.

TABLE 1 Structure and content of the modules.

Topics “Fears and worries about birth and parenting”, “coping with

stress” and “me and my baby”

Psychoeducational

content

Knowledge transfer, for example about stress and its effects

on the body, about the emergence of mental vicious circles

or the importance of individual sources of strength

Practical skills Practical exercises and guidance on how to manage stress

and anxiety, exit vicious circles through individual sources of

strength, encouraging sentences and reward cards

Mindfulness

exercise

Completing a mindfulness exercise such as mindful

breathing, a mindful body scan or mindful “loving kindness”

The electronic mindfulness-based
intervention

The participants took part in an eMBI using a shortened

version of the mindmom program, which is currently being

investigated in a prospective randomized trial (56). The app

was developed by an interdisciplinary team of gynecologists and

psychologists and consists of 8 weekly modules. These modules

are designed to help manage stress, pregnancy-related anxiety,

and symptoms of depression by providing pregnancy-related

mindfulness exercises, psychoeducational content and CBT

approaches. With integrated mindfulness and CBT exercises,

the pregnant women train their own perception of needs in

order to apply these skills specifically to their own needs in the

sense of a mindful interaction with themselves and the unborn

child. The app contains instructional videos, audio files, and

interactive worksheets.

In this study, the time frame was tightened to a 1-week

program on mindfulness. After obtaining informed consent,

participants were provided with a tablet and wireless internet

service and were given access to the app. The program consisted

of three 45-min modules which were provided on Day 1 (“fears

and worries about birth and parenting”), Day 3 (“coping with

stress”), and Day 5 (“me and my baby”) of the study for

participants to complete. Table 1 provides an overview of the

structure and content of the modules. Completed modules were

accessible at any time.

Measurements

All questionnaires were filled out electronically. Participants

were asked to complete a baseline questionnaire on

sociodemographic data, medical and psychiatric history,

and internet usage behavior before starting the 1-week eMBI

program. These data were cross-checked with hospital records.

After completing the study, participants were asked to answer a

final questionnaire about their experience with the mindmom
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app and their demands for mental health care services

during pregnancy.

We used qualitative methods to gain a deeper understanding

of pregnant women’s perspectives and needs through first-

hand experiences and truthful quotes from semi-structured

interviews. The interviews were conducted after completing the

first module and focused on experiences, needs and acceptance

of pregnant women, as well as the usability of the app. The

interviews were conducted by a trained interviewer under

supervision of a senior physician following an established

interview guide with 20 open-ended questions. The interviews

were recorded with permission of the interviewees and lasted

10min and 32 s on average (range 5–19min). The main

themes discussed were usability requirements, acceptance and

motivation to use an eMBI, and patients’ needs and experiences.

Data analysis

After the interview process was completed, the audio

records were transcribed verbatim and verified against the actual

recordings and notes taken during the interviews. Transcripts

were uploaded into the MAXQDA qualitative data analysis

software (MAXQDA Plus 2020, Release 20.4.0) and analyzed

using systematic qualitative content analysis (58, 59).

This analysis process was carried out in three main phases:

preparation, organizing, and reporting. In the preparation

phase, the authors began to familiarize themselves with the

data by going through the transcripts several times. In the

organization phase, a coding scheme was created based on

the interview questions to organize the data into categories,

and the transcripts were coded using this coding scheme.

To refine the understanding of the material, unexpected

content was also considered, and the coding scheme was

supplemented with categories extracted from the material. This

is referred to as a mixed deductive-inductive approach (58).

To enhance the trustworthiness and credibility of the data

analysis, representative quotes are provided (60), which have

been translated into English. In addition, the results from

the qualitative analysis were compared with the quantitative

measures from the questionnaire; this validation strategy is

also referred to as triangulation (61). The final phase involved

reporting on the analysis process and results (58).

Results

Demographics

In all, 30 pregnant women were included in the study

sample. Semi-structured interviews were conducted with 30

women and 21 women (21/30, 70%) completed the final

questionnaire. Mean gestational age was 30 weeks among the

TABLE 2 Sample characteristics (n = 30).

Characteristic Value

Age in years, mean (SD) 31.7 (5)

Civil status, n (%)

Married and living together 20 (67)

Married and living apart 0 (0)

Single 10 (33)

Education level, n (%)

Lower secondary qualification 2 (7)

Higher secondary qualification 7 (23)

University entrance qualification 21 (70)

Number of children, n (%)

0 21 (70)

1 8 (27)

≥2 1 (3)

Income, n (%)

<e 1,500 (US $1,633.44) 6 (21)a

e1,500–e4,999 (US $1,633.44–US $5,443.71) 19 (66)a

>e5,000 (US $5,444.8) 4 (14)a

Gravidity, n (%)

1 15 (50)

2 12 (40)

≥3 3 (10)

Mental illness, n (%)

Current mental illness 0 (0)a

Previous prepartum depression and/or anxiety 4 (13)

Previous postpartum depression and/or anxiety 1 (3)

Mental illness treatment, n (%)

Previous outpatient psychotherapeutic treatment 6 (20)

Previous inpatient psychotherapeutic treatment 2 (7)

Medication 0 (0)

Previous medication 7 (23)

an= 29.

women interviewed (SD 3.6; range 25–34). The characteristics of

this sample are summarized in Table 2, and the most common

diagnoses are shown in Table 3. In all, 29 women (29/30, 97%)

used the Internet often or very often and 29 women (29/30, 97%)

used the smartphone often or very often. Regarding information

gathering, 29 women (29/30, 97%) frequently used the Internet

to inform themselves about pregnancy-related topics, while 22

women (22/30, 73%) also used a pregnancy mobile app.

Interview findings

After analyzing the data, three main categories and seven

subcategories were identified (Table 4):

(1) usability requirements.

(2) acceptance of eMBIs.

(3) demand for mental health support.
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TABLE 3 Diagnoses at admission (n = 30, multiple answers possible).

Diagnoses n (%)

Prelabor rupture of membranes/premature labor 13 (43)

Cervical insufficiency 7 (23)

Intrauterine growth restriction /oligohydramnios 5 (16)

Vaginal bleeding 5 (16)

Fetal malformation 3 (10)

Infections 3 (10)

Polyhydramnios 2 (7)

Placental disorder 2 (7)

Gestational diabetes 1 (3)

Other 4 (13)

TABLE 4 Main categories and subcategories identified through

content analysis.

Main categories Subcategories

Usability requirements User feedback

Suggestions for improvement

Acceptance of electronic

mindfulness-based interventions

Motivation with personal barriers and

personal facilitators

Positive experiences

Negative experiences

Demand for mental health support Psychological burden during pregnancy

Demand for support during pregnancy

in general and in populations with

obstetric risk

Usability requirements

User feedback

Unanimously, all participants confirmed that the app was

user-friendly. The handling was described as intuitive, simple,

and self-explanatory. Most of the participants reported no

problems navigating or playing the video and audio files and

were satisfied with the technical realization. The majority of

participants found the content of the texts, audio files, and

videos informative, helpful, and entertaining. The simplicity of

the design and the discreet color scheme were rated positively.

A clear and professional presentation seemed to be particularly

important to the patients.

Suggestions for improvement

Several participants suggested better adapting the program

for cell phones in order to improve handling. Three patients

suggested sending an automatic email reminder or push

messages to alert participants if new exercises were available.

Another suggestion was to set up a forum or live chat to interact

with other participants and talk about their concerns.

It would be great [. . . ] if the app had a push function,

like a reminder: “Your new module is available” etc. This is

certainly not a bad idea. Because otherwise you might simply

forget about it. Just like with all the things that make you think

“actually, it’s really nice to do something like that” and then,

when there isn’t any reminder or message, you forget about it

right away. [Woman, 31 years; 33rd week of pregnancy]

Acceptance of eMBI

Motivation: Personal barriers and personal facilitators

The vast majority of patients stated that they would be

motivated to continue the mindfulness program for 8 weeks

(83%, 25/30). Two patients (7%, 2/30) indicated that they were

rather less motivated because they had no current need for

additional support. Three patients (10%, 3/30) said they only

used apps infrequently or reluctantly. Other reasons for a low

motivation were preference for personal contact or lack of time.

While many participants found the program helpful and enjoyed

using it, some participants commented that not all women

would participate in amindfulness program because they did not

want to face their fears and concerns.

As I said, it was very pleasant and I indeed had the

feeling that it helped somehow. [...]Even if it is simply because

you have the feeling of doing something just for yourself for

half an hour. Being able to blend out the stress surrounding

you, knowing that you now have half an hour to really focus

only and truly on yourself. [Woman, 24 years, 31st week

of pregnancy]

Opinions about using the eMBI in an inpatient setting

varied. Seven women reported problems: that they were kept

from practicing the exercises by roommates or visitors, that the

atmosphere was too noisy and restless, or that they had problems

with the wireless connection in the hospital. Others commented

that their hospital stay was monotonous and boring, and that the

eMBI exercises were a nice change of pace.

Some patients appreciated the low-threshold access

of an eMBI. The anonymity and time flexibility were

positively emphasized.

[...] especially for modules that you can enter anytime

and that allow a certain flexibility in time, you are perhaps

more likely to be interested than for a fixed date, where you

would have to pause your everyday life. In this respect, I

think it’s a big advantage. [Woman, 34 years, 26th week

of pregnancy]

Positive experiences

All women described positive experiences with the program.

Many patients stated as a positive experience that the exercises

had encouraged them to actively think about themselves and
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their fears. The exercises had made them deal with their fears

and worries in a way they might not have done otherwise

(70%, 21/30). In addition, it was positively emphasized that

the mindfulness program encouraged them to concentrate

on themselves, and that they had taken time for this (20%,

6/30). Another positive aspect mentioned was that the exercises

helped them to relax and provided strategies for coping with

stress (37%, 11/30). Some women stated that the app made

them aware that others share the same concerns, hence that

they were not alone with their problems and insecurities

(23%, 7/30).

Interviewer: Do you think there are women who are not

doing so well? Woman: Yes, who are then perhaps more

reassured when they realize other people do feel the same

way or other people are also insecure or have anxieties.

[Woman, 37 years, 32nd week of pregnancy]

The content was described as very appropriate,

with women indicating that they recognized themselves

there. Furthermore, it was appreciated that the app had

a professional medical background compared to other

apps available.

Negative experiences

Although confronting and dealing with one’s own

fears and worries was mostly perceived as a positive

experience, some patients stated that the confrontation

made them feel uncomfortable or imagined that it might

make others uncomfortable. One patient stated that

an app could not help her manage her worries, as she

would prefer face-to-face contact when she was feeling

anxious. Finally, three women criticized that the program

was not yet fully adapted to inpatient samples, e.g., they

were on bed rest due to their pregnancy complications

and were therefore unable to practice all the exercises in

the program.

What struck me, well I have to say it’s very individual,

but the reason I’m here is a cervical insufficiency, which

means that I’m not allowed to jump around or do everything

the way I usually do it. And then there was this point

where it was stated that you can avoid stress by doing

things that make you feel good, like sports, going out. . . that

felt like a sting [. . . ]. [Woman, 31 years, 25th week

of pregnancy]

Demand for mental health support

Psychological burden during pregnancy

It was criticized that the media image and the social concept

of pregnancy strongly deviated from reality, with the image of

the always happy pregnant women still very present.

[. . . ] so, this common image that is always presented

that every pregnancy is so beautiful and that there is nothing

more beautiful in the world. And then when you are pregnant

yourself and think “well, it isn’t as beautiful as they said”.

[Woman, 24 years, 33rd week of pregnancy]

Participants also criticized the lack of awareness of the

psychological burden during pregnancy, saying that it was

still a taboo subject that needed to be better addressed:

Mental health is not given a high priority. As a result,

pregnant women often feel misunderstood by their partners

or society and, because this issue is not widely thematized,

many pregnant women also do not deal with the topic,

misjudge themselves, and suppress their own problems and

fears. Several participants stated that they believed a large

number of cases went unreported. In addition, the pregnant

women would often not dare to talk about problems and fears

or seek help.

Demand for support during pregnancy in general and

in populations with obstetric risk

All women agreed that pregnant women who were

hospitalized due to pregnancy complications had a special

need for support. For these women, concerns about

complications and their possible consequences are added

to the already existing fears. Several women (47%, 14/30)

stated they had been less worried in previous, uncomplicated

pregnancies. In the context of pregnancy complications and

hospitalization, women reported feelings of shock, uncertainty,

loneliness and isolation, frustration with ordered bed rest,

and helplessness.

Yes, definitely. Because I almost have the impression

that the demand and need are even higher, as well as the

uncertainty. Sure, here they are taking care of you and so on,

but I can only say what I’m feeling here, there is definitely

a need to talk, because you are simply worried and insecure.

Especially for the inpatients, I think it’s important. [Woman,

31 years, 25th week of pregnancy]

It was criticized that concrete offers for mental

health support were not included in routine care.

Participants stated that just knowing about possible

support and low-threshold offerings would be a support

in itself.

Women had different requests for mental health

services during the peripartum period, including medical

or psychological counseling or additional education. While

some stated that face-to-face contact was important, most

indicated that they could easily imagine support through an

app. Many would like to get support through an eMBI: 93%

(28/30) of women said there was a great need for an eMBI like

the mindmom app among pregnant women.
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Participants’ view of the program in the
postintervention evaluation

In general, the participants were satisfied with the program.

All but one participant would recommend the mindfulness

program to other pregnant women. Additionally, 57% (12/21)

of the participants would be motivated to continue the program

and 57% (12/21) said they had personally benefited from the

program. All but 3 participants (18/21, 86%) indicated that,

looking back, they wished they had had more support during

pregnancy. Participants would have liked additional support

to deal with the stress and concerns of pregnancy, provided

by midwives (6/21, 29%), gynecological care (3/21, 14%),

psychological care (2/21, 10%), support with official matters

(e.g., application for parental allowance, financial problems)

(13/21, 62%), specific online services for pregnant women (6/21,

29%), and/or the mindmom app (4/21, 19%). Furthermore, the

participants stated that the app was easy to navigate (15/21,

71%), the texts were understandable (20/21, 95%), and the

exercises were helpful (16/21, 76%).

Discussion

Principal results

The primary aim of this study was to examine the acceptance

of an eMBI in hospitalized, high-risk pregnant women. Our

study showed a high acceptance of eMBIs: the participants

stated that they benefited from the program, were motivated to

continue, and would recommend the program to others. Several

barriers were identified: reluctance to use apps and preference

for personal contact, no current need for support, or lack of time.

The low inhibition threshold and time flexibility of an electronic

program were rated as positive. The program was described as

helpful, with several useful strategies identified. Focusing on

oneself, learning relaxation techniques, and actively confronting

one’s own fears and concerns were described as beneficial. One

criticism was that the app was not yet fully adapted to women

with pregnancy complications because the exercises were not

suitable for womenwith ordered bed rest. Usability was generally

rated as positive.

The women stated that psychological stress during

pregnancy was an important topic and criticized the lack of

awareness of the issue. Most participants expressed a great need

for an eMBI like the app used in this study, both for a pregnancy

without complications and especially in hospitalized women

with severe obstetric risk.

Comparison with prior work

Our study showed a high acceptance of eMBI among high-

risk, hospitalized pregnant women and confirmed the findings

of previous studies on the acceptance of mobile or web-based

interventions demonstrating high acceptance among women

with postpartum depression (PPD) (52, 54). Haga et al. found

that nearly 2 of 3 respondents would recommend a web-based

intervention for reducing the risk of PPD, and 43% (44/103)

indicated that the information presented was relevant to them

(54). Our study found that 95% (20/21) of participants would

recommend the program to others, 76% found the exercises

helpful (16/21), and 57% (12/21) reported having benefited from

the eMBI. While the study by Haga et al. focused on pregnant

women and mothers and their partners, our study included

hospitalized pregnant women with increased fetal or maternal

risk. The acceptance rates of the mindfulness program appear to

be higher, suggesting that an eMBI has an even better acceptance

among this particular population.

In another study, Avalos et al. showed that a mobile

mindfulness intervention was well accepted among women with

moderate to moderately severe PPD symptoms. In the study,

69% of participants were very or extremely satisfied with the

app, and all participants planned to continue their mindfulness

practices after the study ended (52). In our study, only 57%

(12/21) of participants reported being motivated to continue

mindfulness training. This might be explained by the fact that

Avalos et al. included only women with elevated depression

symptoms in their study. In our study, the women were not

screened for depression or anxiety symptoms before enrollment;

thus, the study sample comprised women with depression or

anxiety symptoms and mentally healthy women alike.

Maloni et al. reported that many women suffering from

PPD after pregnancy complications expressed interest in web-

based treatment for PPD. Barriers to seeking treatment included

lack of time, stigmatization, lack of childcare, not wanting

to tell the doctor about PPD, and difficulty in finding help

(50). Although that study involved a different population,

namely, women with PPD, the need appears to be equally high

regardless of gestational age. Women in our study also reported

stigmatization and a lack of public awareness and a possibly high

number of unreported cases.

The high underreporting of pregnant women with prenatal

depression and anxiety disorders is consistent with findings

from other studies. Although pregnancy and early motherhood

are characterized by regular contact with the health care

system, studies show that prenatal mental illness often remains

undiagnosed. Buekens et al. found that only one-third of

women presenting with depressive symptoms are recognized in

gynecologic practice (35). In another study, pregnant women

who received prenatal care at a university hospital were screened

for psychiatric disorders; however, a corresponding diagnosis

was only recorded in the medical charts of 18% of women who

screened positive (38). Byatt et al. reported that despite the

high prevalence of depression (26.9%) and anxiety symptoms

(12.6%), high-risk inpatient pregnant women rarely receive

psychological screening and/ or treatment (5%) (62). This

supports the need for routine screening for mental disorders
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in pregnant women in general, and especially in the vulnerable

group of high-risk, inpatient pregnant women.

A major barrier to disclosure of perinatal depression

symptoms also appears to be the internal and external

stigmatization from health care providers and stigma from

treatment. Moore et al. found that many women feared feeling

like a “bad” or “failed” mother (internal stigma) and feared being

stigmatized if they disclosed their symptoms to a health care

provider (external stigma). In that study, some participants also

described negative experiences after disclosing information to

health care providers (40). Gawley et al. also showed that health

care students stigmatize people with mental health problems,

including pregnant women with depression, pointing to the

need for improved education about prenatal depression and its

treatment (39).

Other studies found that lack of time was the greatest

barrier to seeking treatment for perinatal depression during

pregnancy (27). Lack of time was also an important barrier

in our study; however, the time flexibility of an eMBI was

also positively highlighted. This indicates that an eMBI may

represent an important alternative to traditional psychotherapy,

especially in a patient group that is as limited in mobility as the

group of hospitalized pregnant women. In addition, women who

have had a high-risk pregnancy may also experience additional

barriers to treatment after delivery because of their own

postpartum physical recovery and the medical complications of

their children.

In addition to these common barriers, the COVID-19

pandemic has led to an increase in anxiety and depression

symptoms during pregnancy, increasing the demand for

mental health care. Almeida et al. have shown that pregnant

women are particularly at risk for developing mental health

problems during the pandemic. Social support appears to be

a key protective factor (2). Unfortunately, visitation has been

restricted in many hospitals due to the pandemic, which may

affect social support for pregnant women at increased maternal

and fetal risk who are hospitalized. Hamidia et al. showed

that the COVID-19 pandemic may increase the prevalence and

persistence of postnatal depression in women with a high-

risk pregnancy (4). At the same time, access to in-person

psychological treatments has been severely limited in the wake

of the COVID-19 pandemic, further highlighting the need for

effective interventions delivered remotely (3).

The field of eMBIs is booming. An updated meta-analysis

on the impact of eMBIs on mental health from 2021 was able

to include 97 RCTs, demonstrating the growing interest in

implementing eMBIs. This meta-analysis showed that eMBIs

had a significant impact on mental health and confirmed

previous evidence that eMBIs were beneficial for a wide range of

populations and symptoms (48, 49). However, there are only few

studies of pregnancy-specific eMBIs with only small samples and

lacking randomized controlled approaches (43, 51, 55, 63). Our

study highlights the need for eMBIs to support pregnant women,

especially if hospitalized due to severe obstetric risk, and points

to the need for larger randomized trials to demonstrate the

efficacy and effectiveness of eMBIs in this specific population.

Despite the short, 1-week eMBI program, the women in our

study reported positive experiences and indicated that they

benefited from the program. In fact, a meta-analysis including

65 randomized controlled trials showed that brief mindfulness

interventions have an immediate and significant effect on

reducing depression, stress, and anxiety in both nonclinical and

clinical samples (64).

While the benefits of MBIs have been well established, less

attention has been paid to the potential harms. In our study,

some patients indicated that they felt uncomfortable when being

confronted with their fears and worries or imagined that others

might feel uncomfortable. As psychotherapy, pharmacotherapy,

physical exercise, and meditation can also cause harm, it is

essential to consider negative effects such as increased anxiety

and unpleasant experiences through using MBIs (65). However,

this issue has not yet been sufficiently explored in the current

literature and should be brought more into focus.

Limitations

Several limitations should be considered. We might not be

able to generalize our results to other samples. The average age

of the study participants was 31.7 years, which is in line with

the data on the average age of women in Germany at birth (31.6

years overall, 30.2 years for the first child) (66). However, the

average education of the participants was considerably higher

than the average education in Germany. There is evidence that

women with a low socioeconomic status are more likely to

suffer from depression than women of higher socioeconomic

status (67). Goodman et al. found that low-income African

American women preferred psychosocial approaches to prevent

perinatal depression over pharmacotherapy and rated them

as more credible and positive (31). Although their study

focused on prevention rather than treatment of depression,

the results suggest that women of lower socioeconomic status

may also show high levels of acceptance of mindfulness-based

interventions. Furthermore, the program was offered only in

German and thus non-German speakers were not eligible

to participate. Future eMBI studies should cover different

languages and a broad socioeconomic spectrum, given the high

rates of psychological burden in minority populations (68).

The qualitative interviews were conducted by a member

of the study team, which could be considered a confounding

variable. However, the results of the interviews were consistent

with the results of the quantitative data, which increased the

reliability of the results. Moreover, the sample size with n = 30

can be considered adequate for a qualitative study setting (69).

Only 21 of the 30 women interviewed completed the final

questionnaire (21/30, 70%); however, dropouts are common in
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most electronic programs (70). Similar studies reported even

lower compliance rates from 21 to 38% (51, 71). In our particular

study population, the majority of dropouts can be explained by

hospital discharge or actually giving birth prematurely before the

final assessment.

Conclusions

This study demonstrates that relieving stress and anxiety

through an eMBI seems to be an acceptable option for

hospitalized women with a severe obstetric risk, who report

increased psychological distress levels. Mobile apps that address

the specific needs of hospitalized pregnant women are lacking

and there is a great need for low-threshold therapy options.

Further efforts should be made to implement a routine

screening for peripartum mental disorders in maternity care,

which may also enhance destigmatization. Implementing this

recommendation would place an enormous burden on the

German health care system, which already has a shortage

of mental health professionals. Therefore, the findings of

our study underscore the need for larger randomized trials

to investigate the effectiveness of implementing low-cost

electronic programs for pregnant women with depression and

anxiety disorders.
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