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Abstract

Objective: The objectives of this study were to explore the satisfaction of pregnant or recently pregnant women with the
existing Calm app content (i.e. non-pregnancy) and preferences and recommendations for the types of pregnancy-specific
content that would be helpful to pregnant women.

Methods: This study was a national cross-sectional survey of subscribers to a meditation mobile app (i.e. Calm). Eligible
participants were currently pregnant or recently pregnant (within the past 12 months) and used Calm during their preg-
nancy. Participants were asked about their Calm usage and perceived benefits of Calm during pregnancy, and interest in
pregnancy-specific content. Descriptive statistics were used to characterize the sample.

Results: Participants (N = 111) were on average 34 years old (SD = 5.4) and half of the sample was currently pregnant (N = 55).
The most common reasons for using the Calm app during pregnancy was for sleep problems (29%; n = 31) or anxiety
(27%; n = 29). Women reported Calm was most helpful for improving sleep (32%; n = 32), anxiety (25%; n = 25),
and stress (21%; n = 21). Nearly all women wanted pregnancy-specific meditation content within the app (98%; n = 98)
and expressed interest in topics including pregnancy-related anxiety (68%; n = 67), postpartum (50%; n = 49), pregnancy-
related sleep problems (41%; n = 40), and labor and delivery (38%; n = 37).

Conclusion: Women who used the Calm app during pregnancy found it helpful for improving sleep, anxiety, and stress but
desire pregnancy-specific content. Future meditation mobile app studies should utilize pregnancy-specific content and test
the feasibility and efficacy of sleep and mental health in pregnant women.
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Introduction
In the last decade, there has been an increased interest in pre-
natal mindfulness-based interventions to improve mental
health or pregnancy outcomes.1,2 Mindfulness has been
defined as observing the present moment, without judgment
and can be cultivated through practices such as meditation.1

Mindfulness-based interventions have been consistently
associated with reductions in stress, symptoms of anxiety
and depression, and related prenatal mental health out-
comes.2–5 Pregnant women also report improvements in
sleep, reductions in pain and preeclampsia risk, an ability
to manage weight gain, and improved recovery following a

pregnancy loss.1 Mindfulness training is recommended for
all pregnant women regardless of preexisting concerns.1

While mindfulness-based interventions show promise,
many studies lack methodological rigor and have high
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attrition, no control groups, and are underpowered.1 There is
a need for more research to explore the utility of
mindfulness-based interventions during pregnancy that over-
comes previous limitations.

Mobile applications (i.e. apps) have been considered a
feasible, effective strategy to deliver mindfulness-based
interventions such as meditation.6 Using mobile apps to
meditate has no known risks or side effects,1 may reduce
stigma, is cost-effective, and may increase the accessibility
for pregnant women.7 Over 260 mindfulness meditation
apps have been identified in published literature, but
many commercially available apps have a low evidence
base for their efficacy, particularly among pregnant
users.7 Few meditation apps exist that are designed specif-
ically for pregnancy and only a few general meditation apps
(i.e. not specifically developed with content for pregnant
women) have included meditation content for pregnancy.1

Although, general meditation apps could also be beneficial
to improving mental health during pregnancy, the efficacy
of these apps is unknown and there is a poor understanding
of how women use these apps or their perceptions/experi-
ences of these apps.

Calm is a popular, subscription-based, meditation app
accessible across web-based and smartphone platforms
(iOS and Android) with over 100 million downloads
and four million subscribers. The app offers a range of
content rooted in mindfulness principles to help users
incorporate mindfulness into their lives and generally
promote well-being (e.g. a large library of guided medita-
tions including the 10-min Daily Calm, Sleep Stories,
educational courses, mindful movement, music, and
nature scenes and sounds).8,9 Calm also teaches users
the basics of mindfulness, includes components to
remind users to meditate, track user activity, and allow
users to share their status with others. The feasibility of
the app and its efficacy for improving mental health out-
comes (i.e. stress, anxiety, and depressive symptoms),
mindfulness, and sleep have been previously tested in
various populations providing evidence that using
Calm may improve well-being.6,10,11 Currently, Calm
has no content specific to pregnancy, has a limited under-
standing of how its pregnant users are using the app, and
only a small study has studied its efficacy in pregnant
women.12

The purpose of this study was to conduct a cross-
sectional survey of Calm subscribers who are pregnant
or were recently pregnant. We explored satisfaction
in pregnant or recently pregnant women with the
existing Calm content (i.e. non-pregnancy), and prefer-
ences and recommendations for the types of pregnancy-
specific content that would be helpful to pregnant
women. Findings from this study will inform pregnancy-
specific content for meditation mobile apps and the
design of future research using mobile apps in pregnant
women.

Methods

Study design and recruitment

This was a national cross-sectional study. Participants were
paying subscribers to Calm who were currently using the
app during pregnancy or who had used the app during a
recent pregnancy. Participants were recruited via email
and on social media platforms (e.g. Calm’s Instagram
account and Calm’s Daily Calm Community group on
Facebook) in July 2021. Participants were eligible if they
(1) were at least 18 years old, (2) US residents, (3) were
able to read and answer questions in English, and (4)
were either currently pregnant and using the Calm app or
within 12 months of pregnancy and used the Calm app
during pregnancy.

Survey

The investigator-developed survey included a total of 37
questions and took participants ∼10.3 min to complete
(median = 6.7, SD = 14.4). The survey asked questions
about demographics, pregnancy-related questions (e.g.
weeks’ gestation and months since last pregnancy), and
mental and physical health during pregnancy.
Additionally, the survey asked about their Calm usage
during pregnancy, perceived benefits of Calm during preg-
nancy, and interest in pregnancy-specific content or com-
munities. The survey was administered using an online
data capturing software (Qualtrics, Provo, UT, USA) and
those who were interested in participating accessed the
survey through a link or QR code provided in recruitment
materials. Participants were able to skip questions or stop
taking the survey at any time.

Statistical analysis

Data were analyzed using SPSS Statistics version 26.0
(IBM Corp.). Descriptive statistics were used to character-
ize the sample regarding demographics, pregnancy-related
characteristics, Calm usage during pregnancy and perceived
benefits, motivation to use Calm, and proposed content
areas to incorporate for pregnancy.

Results

Demographic and health characteristics

In total, 440 individuals completed the eligibility questions,
155 were eligible, and 151 consented to the study. Of
those who were eligible, 111 completed the survey. Most
participants were ineligible because they did not reside in
the US. All participants identified as female. The sample
was mostly White (79%; n = 86) and non-Hispanic (87%;
n = 95), and the average age was 34 years (SD = 5.4;
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Table 1). Most participants had completed college (87%; n =
95), and the majority had been employed and working during
their pregnancies (73%; n = 80) with an average household
income of over $100,000 (62%; n = 59).

Approximately half of the sample were currently preg-
nant and using Calm (Table 2). About 74% (n = 80) of par-
ticipants reported that during their pregnancies, their
physical health was Good or Very good and 78% (n =
84) reported their mental health was Moderate or Good.
Slightly over half reported having a health diagnosis
during pregnancy (55%; n = 45), and 42% (n = 45)
reported that they experienced adverse events, pregnancy
complications, or otherwise had a “high-risk” pregnancy.

Calm usage during pregnancy

Approximately half of the participants had regularly used
Calm before their pregnancy (Table 3). Of those, 46% (n =
26) reported that becoming pregnant changed the way that
they used Calm. Most participants reported that they used
Calm at least three times per week (52%; n = 53) and contin-
ued to use Calm throughout their pregnancy until delivery
(80%), with almost half continuing use post-delivery (45%;
n = 44). The most popular components were meditations
(38%; n = 39) and sleep stories (28%; n = 29).

Motivation for use and perceived benefits

Almost 90% of participants (88%; n = 93) reported that
they used Calm for reasons specific to their pregnancy,

Table 1. Demographic characteristics of the sample (N = 111).

Variable n/M
Percentage/
SD

Age (N = 105) 34.0 5.4

Race (N = 109)

White, European American, or
Caucasian

86 78.9

Black, African American, or Native
African

9 8.3

Asian or Asian American 7 6.4

American Indian or Alaskan Native 2 1.8

Arab or Non-Arab North African/
Middle-Eastern

2 1.8

Native Caribbean or Afro-Caribbean
Islander

2 1.8

Bi-racial or Multi-racial 5 4.6

Other 3 2.8

Hispanic or Latinx (N = 109) 14 12.8

Highest level of education

High school 1 0.9

Some college 13 11.9

Associate degree 9 8.3

Bachelor’s degree 41 37.6

Graduate degree 45 41.3

Employment status during pregnancy (N
= 109)

Employed and working 80 73.4

Employed but not working, related to
pregnancy

3 2.8

Employed but not working, not related
to pregnancy

2 1.8

Unemployed 5 4.6

Unable to work for reasons related to
pregnancy

2 1.8

(continued)

Table 1. Continued.

Variable n/M
Percentage/
SD

Homemaker 11 10.1

Student 6 5.5

Annual household income during
pregnancy (N = 95)

$1 to $9999 1 1.1

$10,000 to $24,999 4 4.2

$25,000 to 49,999 4 4.2

$50,000 to 74,999 12 12.6

$75,000 to 99,999 15 15.8

$100,000 to 149,999 26 27.4

$150,000 or more 33 34.7
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with the most common reasons being to improve
pregnancy-related sleep problems (29%; n = 31) or
reduce pregnancy-related anxiety (27%; n = 29; Table 4).
Participants reported that Calm was most helpful for
improving sleep (32%; n = 32), anxiety (25%; n = 25),
and stress (21%; n = 21) with ∼10% (n = 10) reporting
Calm not being helpful for pregnancy (Table 5).

Overwhelmingly, participants felt that there was a need
for pregnancy-specific meditation content within the app
(98%; n = 98), such as meditations for pregnancy-related
anxiety (68%; n = 67), postpartum (50%; n = 49),
pregnancy-related sleep problems (41%; n = 40), and prep-
aration for labor and delivery (38%; n = 37; Table 6).
Additionally, 90% of participants believed that they
would benefit from trimester-specific meditations. Beyond
meditation, 43% (n = 41) of participants felt that other
pregnancy-related features could be included in the app.
Slightly over half reported that they would be interested
in connecting with other pregnant or recently pregnant
users or becoming a member of a Calm pregnancy commu-
nity (58%; n = 58). Of those, participants were specifically
interested in connecting through group meditations with
other pregnant or recently pregnant users (69% n = 40)
and discussion boards within the app (57% n = 33).

Discussion
We conducted a cross-sectional survey of Calm subscribers
who are pregnant or were recently pregnant. We explored
satisfaction in pregnant or recently pregnant women
(within 12 months postpartum) with the existing Calm
content (i.e. non-pregnancy), and preferences and recom-
mendations for the types of pregnancy-specific content

Table 2. Pregnancy-related characteristics of the sample.

Variable n Percentage

Pregnancy status (N = 111)

Currently pregnant 55 49.5

Pregnant in the last year 56 50.5

Self-rated physical health during pregnancy
(N = 107)

Very bad 3 2.8

Bad 3 2.8

Moderate 21 19.6

Good 54 50.5

Very good 26 24.3

Self-rated mental health during pregnancy (N
= 107)

Very bad 4 3.7

Bad 9 8.4

Moderate 42 39.3

Good 42 39.3

Very good 10 9.3

Experienced adverse events, pregnancy
complications, or had a “high-risk”
pregnancy (N = 109)

45 41.7

Health diagnoses during pregnancy (N = 99)

Anxiety 28 28.3

Depression 16 16.2

Hypertension 13 13.1

Pain 7 7.1

Insomnia 7 7.1

Diabetes 7 7.1

PTSD 6 6.1

Asthma 5 5.1

(continued)

Table 2. Continued.

Variable n Percentage

High cholesterol 2 2.0

Emphysema, COPD, and other lung
diseases

2 2.0

Heart disease 1 1.0

Arthritis or other rheumatic diseases 2 2.0

Cancer 1 1.0

Other health condition 4 4.0

No health diagnoses during pregnancy 54 54.5

PTSD: post-traumatic stress disorder; COPD: chronic obstructive pulmonary
disease;
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that would be helpful to pregnant women. Our findings
demonstrated that the most common reasons for using the
Calm app during pregnancy were to improve
pregnancy-related sleep problems and anxiety. Women
also reported that the app was most helpful during preg-
nancy for specifically improving sleep, anxiety, and
stress. Despite that Calm was perceived as helpful for
women, most felt there was a need for pregnancy-specific
meditation particularly related to anxiety, postpartum,
sleep problems, and preparation for labor and delivery.
Many women also wanted other pregnancy-related features,
besides meditations, to be included in the app. Finally, most
women also expressed interest in connecting with other
pregnant women via a pregnancy community, group medi-
tations, or discussion boards.

Women in our study reported using the Calm app during
pregnancy for sleep problems and anxiety and report the app
being most helpful for improving sleep, anxiety, and stress. It
is not surprising that pregnant women seek resources to
improve sleep during pregnancy as many report alternations
in sleep duration, quality, and pattern of sleep across their
pregnancy.13 Data from a sleep survey from the National
Sleep Foundation reported up to 78% of pregnant women
complain about sleep disturbance during their third trimes-
ter.13,14 Cognitive behavioral therapy-insomnia (CBT-I) is
often the first-line treatment for insomnia and while CBT-I

Table 3. Calm usage characteristics during pregnancy.

Variable n Percentage

Time when started to use Calm (N = 105)

Regularly used prior to pregnancy
Previously used, but not immediately
prior to pregnancy

56
30

53.3
28.6

Began using it during pregnancy 17 16.2

Began using after finding out they were
pregnant

2 1.9

Of regular users, the way they used Calm
changed during pregnancy (N = 56)

26 46.4

Of new users, trimester started using Calm
(N = 17)

First trimester 5 29.4

Second trimester 8 47.1

Third trimester 4 23.5

Trimester with most usage (N = 101)

First 18 17.8

Second 14 13.9

Third 24 23.8

Equally across all trimesters 45 44.6

Length of time using Calm during
pregnancy (N = 97)

Less than a week 3 3.1

More than one week, but less than a
month

7 7.2

More than a month, but not the through
entire pregnancy

9 9.3

Throughout the rest of my pregnancy,
until delivery

34 35.1

Continued using after delivery 44 45.4

Frequency of use (N = 103)

Less than 1 time per week 17 16.5

1 to 2 times per week 33 32

(continued)

Table 3. Continued.

Variable n Percentage

3 to 4 times per week 24 23.3

5 or more times per week 29 28.2

Component used the most (N = 102)

Meditations (not sleep-specific) 39 38.2

Sleep stories 29 28.4

Sleep meditations 12 11.8

Soundscapes 8 7.8

Music 7 6.9

Breathing exercises 2 2.0

Mood check-ins 2 2.0

Gratitude check-ins 1 1.0

Walking meditations 1 1.0

Calm body 1 1.0

Green et al. 5



has been shown to be effective in improving sleep outcomes
in pregnant women, these programs can be burdensome and
costly.15,16 While mindfulness-based interventions may be a
good alternative or adjunctive approach, studies testing their
efficacy on sleep outcomes in pregnant women are lacking.
In fact, one review on mindfulness studies during pregnancy
reported that none of the randomized controlled trials
reviewed (N = 13) included sleep outcomes and none were
app based.17 Other mindfulness-based interventions such as
yoga have been shown to be efficacious for sleep in pregnant
women.18 One study testing a mindfulness-based program
(not app based) to reduce excessive gestational weight
gain, stress, and depression in overweight and obese preg-
nant women reported that mindfulness training attenuated
the influence of poor sleep on perceived stress.19 In non-
pregnant populations, findings consistently show that
mindfulness-based interventions may help with sleep pro-
blems but, there is a need for more rigorous trials to conclude
on their efficacy.20–22 Additionally, several reviews specific-
ally suggest delivering mindfulness meditation interventions
via mobile apps to encourage adherence and overcome other
treatment barriers such as cost and transportation.22–24 To our
knowledge, only one study testing a mindfulness meditation
app in pregnant women assessed sleep.25 Findings from a
recent pilot feasibility study testing a mindfulness meditation
app in pregnant women with moderate to moderately severe
depressive symptoms (N = 27) reported significant

Table 4. Motivations for using Calm during pregnancy.

Variable n Percentage

Reasons for using Calm during pregnancy (N
= 106)

Improve pregnancy-related sleep
problems

31 29.2

Reduce pregnancy-related worries/anxiety 29 27.4

Lower pregnancy-related stress 10 9.4

Manage a pregnancy-related health
condition

5 4.7

Become a more mindful parent 5 4.7

Manage physical discomfort or pain
related to pregnancy

4 3.8

Prepare for labor/delivery 4 3.8

Other reasons related to pregnancy 5 4.7

Reasons not specifically related to
pregnancy

13 12.3

Primary sources of pregnancy-related stress
(N = 58)

The possibility of something being wrong
with the baby

13 22.4

The possibility of miscarriage 9 15.5

Your own health 7 12.1

Relationship with husband/partner 6 10.3

Coping with the new baby 5 8.6

Giving birth 4 6.9

Employment problems related to
pregnancy

2 3.4

Relationships with friends/family 1 1.7

Going to the hospital 1 1.7

Internal examinations 1 1.7

Your housing 1 1.7

Money problems 1 1.7

Other sources 7 12.1

Table 5. Perceived benefits of Calm during pregnancy.

Variable n Percentage

What the app was most helpful for (N = 101)

Improving pregnancy-related sleep
problems

32 31.7

Reducing pregnancy-related worry/anxiety 25 24.8

Lowering pregnancy-related stress 21 20.8

Becoming a more mindful parent 6 5.9

Managing a pregnancy-related health
condition

2 2.0

Managing pain or physical discomfort
related to pregnancy

2 2.0

Preparing for labor/delivery 2 2.0

Other things related to pregnancy 1 1.0

Calm was not specifically helpful for
pregnancy

10 9.9
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improvements in sleep disturbance.25 Women also indicated,
in interviews, appreciating the convenience of the interven-
tion. Considering the high rates of sleep problems during
pregnancy and the potential of mindfulness interventions
(i.e. meditation mobile apps) to improve sleep, research in
this area is highly warranted. Additionally, mobile app devel-
opers and future studies should consider incorporating multi-
component (e.g. mindfulness and CBT-I strategies) as well
as hybrid approaches (e.g. in-clinic and/or remote) and
testing these strategies to improve the experience of preg-
nancy and postpartum.

Women in our study also reported using the Calm app
during pregnancy for anxiety and found it most helpful
for anxiety and stress (in addition to sleep). Interestingly
poor sleep has been implicated in the development of pre-
natal mood disorders including anxiety and has been
linked to increased stress in pregnant women.26–28 It is
likely that pregnant women with sleep problems experience
mental health problems (or vice versa) and are seeking out
resources to help manage these issues. Several reviews on
mindfulness-based interventions in pregnancy have
reported significant reductions in anxiety and stress.1–5

However, there is limited data on the effects of
mindfulness-based apps on mental health in pregnant
women. One recent study conducted during the
COVID-19 pandemic in both obstetric (pregnant between
14 and 34 weeks) and gynecology (surgical procedures)
patients (N = 50) reported significant reductions in stress,
anxiety, and depression compared to a treatment as a
usual control group (N = 51) after using a meditation
mobile app for 30 days.12 Women using the app also
reported high satisfaction and that mindfulness meditation
helped to improve their stress. In the aforementioned pilot
feasibility study by Kubo,25 the findings also showed sig-
nificant improvements in stress (in addition to sleep disturb-
ance) after using the app for six weeks. While meditation
apps may show promise for improving sleep, anxiety, and
stress, women express a desire for pregnancy-specific medi-
tation content. It is unknown whether tailoring meditations
for pregnant women would have a greater impact on sleep
and/or prenatal mental health. However, research suggests
tailoring interventions to increase engagement and efficacy
in digital health interventions such as mobile apps.29 Given
the unique, temporal stressors that pregnancy confers, preg-
nant women may benefit and better optimize health out-
comes from content that is specifically tailored to their
needs during pregnancy.1,30,31 Social support is also
another strategy shown to increase engagement and efficacy
in digital health interventions.29 Not surprisingly women in
our study expressed interest in a social support component
(e.g. pregnancy community, group meditations, and discus-
sion boards), which could easily be integrated into mobile
apps. Tailored apps for pregnant women and digital social

Table 6. Proposed pregnancy-specific content to incorporate.

Variable n Percentage

Reported the need for pregnancy-specific
content (N = 100)

98 98.0

Desired topics in pregnancy-related content
(N = 98)

Managing pregnancy-related worry/
anxiety

67 68.4

Life after delivery/postpartum 49 50.0

Pregnancy-related sleep problems 40 40.8

Preparing for labor/delivery 37 37.8

Being a parent to other children while
pregnant

31 31.6

Managing pregnancy-related stress 26 26.5

Managing physical discomfort/pain related
to pregnancy

15 15.3

Managing pregnancy-related depression 8 8.2

Managing health conditions diagnosed
during pregnancy

6 6.1

Other pregnancy content 1 1.0

Reported that they would benefit from
trimester-specific meditations (N = 98)

90 91.8

Reported that non-meditation features/
components related to pregnancy could be
incorporated into the app (N = 95)

41 43.2

Interested in connecting with other
pregnant users or joining a pregnancy
community with other users (N = 100)

58 58.0

Desired type of community (N = 58)

Group meditations with other pregnant
users

40 69.0

Discussion boards within the app 33 56.9

Social media communities with other
pregnant users

24 41.4

Direct messaging through the app 8 13.8

Other type of community 2 3.4

Green et al. 7



support strategies should be tested for their impact, particu-
larly on sleep and prenatal mental health.

Limitations

Though the information provided here may help inform
future studies, there are several limitations to this research.
First, the data may be biased to participant self-selection
and the sample is not representative of all pregnant
women. There is a need to explore perceptions of medita-
tion apps in those who do not already use them as well as
across a range of demographic characteristics and in more
diverse samples (e.g. racial/ethnic minorities and trans/non-
binary individuals). Second, for participants completing the
survey who were in the postpartum period may be subject to
recall errors related to how they used Calm when they were
pregnant. Future studies exploring the needs and prefer-
ences for mobile apps in the postpartum period would
also be useful as well as incorporating objective usage
data for more accurate reporting of app use. Third, we did
not assess the reasons for discontinued app use during preg-
nancy. Future studies should investigate why pregnant
women stop using meditation apps and strategies to encour-
age adherence. Finally, this survey did not evaluate mental
health outcomes. Future studies testing the feasibility and
efficacy of mobile apps both specific for and not specific
for prenatal mental health and sleep are needed.

Conclusion
Pregnant women using the Calm app find the app most
helpful for improving sleep, anxiety, and stress but feel
the app needs more tailoring related to pregnancy content.
Mobile apps, even if not developed specifically for preg-
nancy, could benefit by adding pregnancy-specific content
in their app including topics related to anxiety, postpartum,
sleep problems, and preparation for labor and delivery.
Strategies for social support between pregnant women are
also a desired feature within the app. Future research
testing the feasibility and efficacy of tailored meditation
mobile apps for pregnant women to improve sleep and
mental health are needed.
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7. Gál É, Ștefan S and Cristea IA. The efficacy of mindfulness
meditation apps in enhancing users’ well-being and mental
health related outcomes: a meta-analysis of randomized con-
trolled trials. J Affect Disord. 279: 131–142.

8. Chiesa A and Serretti A. A systematic review of neurobio-
logical and clinical features of mindfulness meditations.
Psychol Med 2010; 40: 1239–1252.

9. Kabat-Zinn J. Mindfulness-based interventions in context:
past, present, and future. Clin Psychol Sci Pract 2003; 10:
144–156.

10. Huberty J, Eckert R, Larkey L, et al. Smartphone-based medi-
tation for myeloproliferative neoplasm patients: Feasibility
study to inform future trials. J Med Internet Res. 2019; 3(2):
e12662.

11. Huberty J, Green J, Puzia M, et al. Testing a mindfulness
meditation mobile app for the treatment of sleep-related
symptoms in adults with sleep disturbance: a randomized con-
trolled trial. PLoS ONE, 2020; 16(1): e0244717.

12. Smith RB, Mahnert ND, Foote J, et al. Mindfulness effects in
obstetric and gynecology patients during the coronavirus

8 DIGITAL HEALTH

https://orcid.org/0000-0002-0276-4640
https://orcid.org/0000-0002-0276-4640
https://orcid.org/0000-0002-0276-4640


disease 2019 (COVID-19) pandemic: a randomized con-
trolled trial. Obstet Gynecol (New York 1953) 2021; 137:
1032–1040.

13. Bacaro V, Benz F, Pappaccogli A, et al. Interventions for
sleep problems during pregnancy: A systematic review.
Sleep Med Rev 2020; 50: 101234.

14. Summary of findings of the 2007 Sleep in America Poll.
National Sleep Foundation.

15. Trauer JM, Qian MY, Doyle JS, et al. Cognitive behavioral
therapy for chronic insomnia: a systematic review and
meta-analysis. Ann Intern Med 2015;163(3): 191–204.

16. Manber R, Bei B, Simpson N, et al. Cognitive Behavioral
Therapy for Prenatal Insomnia. Obstet Gynecol 2019;
133(5). doi:10.1097/aog.0000000000003216

17. Lucena L, Frange C, Pinto ACA, et al.. Mindfulness interven-
tions during pregnancy: A narrative review. J Integr Med
2020; 18(6): 470–477.

18. Narendran S, Nagarathna R, Narendran V, et al. Efficacy of
yoga on pregnancy outcome. J Altern Complement Med
2005; 11: 237–244.

19. Felder JN, Laraia B, Coleman-Phox K, et al. Poor sleep
quality, psychological distress, and the buffering effect of
mindfulness training during pregnancy. Behav Sleep Med
2018; 16(6): 611–624.

20. Shallcross AJ, Visvanathan PD, Sperber SH, et al. Waking up
to the problem of sleep: can mindfulness help? A Review of
Theory and Evidence for the Effects of Mindfulness for
Sleep. Curr Opin Psychol 2019; 28: 37–41.

21. Winbush NY, Gross CR and Kreitzer MJ. The effects
of mindfulness-based stress reduction on sleep disturbance:
a systematic review. Explore 2007; 3(6): 585–591.explore.
2007.08.003

22. Rusch HL, Rosario M, Levison LM, et al. The effect of mind-
fulness meditation on sleep quality: a systematic review and

meta-analysis of randomized controlled trials. Ann N Y Acad
Sci 2019; 1445(1): 5–16.

23. Garland SN, Zhou ES, Gonzalez BD, et al. The quest for
mindful sleep: a critical synthesis of the impact of
mindfulness-based interventions for insomnia. Curr Sleep
Med Rep 2016; 2(3): 142–151.

24. Ong JC and Moore C. What do we really know about mind-
fulness and sleep health? Curr Opin Psychol 2020. doi:10.
1016/j.copsyc.2019.08.020

25. Kubo A, Aghaee S, Kurtovich EM, et al. Mhealth mindfulness
intervention for women with moderate-to-moderately-severe
antenatal depressive symptoms: a pilot study within an inte-
grated health care system. Mindfulness (N Y) 2021; 12:
1387–1397.

26. Ross LE, Murray BJ and Steiner M. Sleep and perinatal mood
disorders : a critical review. J Psychiatry Neurosci 2005; 30:
247–256.

27. Gao M, Hu J, Yang L, et al. Association of sleep quality
during pregnancy with stress and depression: a prospective
birth cohort study in China. BMC Pregnancy Childbirth
2019; 19: 44.

28. Palagini L, Gemignani A, Banti S, et al. Chronic sleep loss
during pregnancy as a determinant of stress: impact on preg-
nancy outcome. Sleep Med 2014; 15: 853–859.

29. Yardley L, Spring BJ, Riper H, et al. Understanding and pro-
moting effective engagement with digital behavior change
interventions. Am J Prev Med 2016; 51: 833–842.

30. Kalmbach DA, Cheng P, O’Brien LM, et al. A randomized
controlled trial of digital cognitive behavioral therapy for
insomnia in pregnant women. Sleep Med 2020; 72: 82–92.

31. Duncan LG, Cohn MA, Chao MT, et al. Benefits of preparing
for childbirth with mindfulness training: a randomized con-
trolled trial with active comparison. BMC Pregnancy
Childbirth 2017; 17: 40.

Green et al. 9

https://doi.org/10.1097/aog.0000000000003216
https://doi.org/10.1016/j.copsyc.2019.08.020
https://doi.org/10.1016/j.copsyc.2019.08.020

	 Introduction
	 Methods
	 Study design and recruitment
	 Survey
	 Statistical analysis

	 Results
	 Demographic and health characteristics
	 Calm usage during pregnancy
	 Motivation for use and perceived benefits

	 Discussion
	 Limitations

	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


