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Abstract

Background: Meditation apps have the potential to increase access to evidence-based strategies to promote mental health.
However, it is currently unclear how meditation apps are situated within the broader landscape of meditation practice and what
factors may influence engagement with them.

Objective: This study aimed to clarify the prevalence and correlates of meditation app use in a population-based sample of
individuals with lifetime exposure to meditation in the United States. In addition, we sought to identify the concerns and desired
features of meditation apps among those with lifetime exposure to meditation.

Methods: A total of 953 participants completed an initial screening survey. Of these 953 participants, 434 (45.5%) reported
lifetime exposure to meditation and completed afoll ow-up survey (434/470, 92.3% response rate) assessing their meditation app
use, anxiety, depression, loneliness, initial motivation for meditation, and concerns about and desired features of meditation apps.

Results: Almost half (434/953, 45.5%) of the participants who completed the screening survey reported lifetime exposure to
meditation. Among those with lifetime exposure to meditation (ie, meditators), more than half (255/434, 58.8%) had used
meditation apps at least once in their lives, and 21.7% (94/434) used meditation apps weekly or daily (ie, active users). Younger
age, higher anxiety, and amental health motivation for practicing meditation were associated with lifetime exposure to meditation
apps. Among meditators, those with lifetime exposure to meditation appswere morelikely to report concerns about apps, including
concerns regarding the cost and effectiveness of apps, time required for use, technical issues with apps, and app
user-friendliness. M editators who used meditation appsweekly or daily (ie, active users) were younger, less likely to be men and
non-Latinx Whiteindividuals and have lower income, and more likely to havean initial spiritual motivation for meditation. Active
users reported more concerns regarding usability and technical problemsand werelesslikely to report disinterest in apps. Headspace
and Calm were the most frequently used apps. Tips and reminders for practice, encouragement of “mini” practices, and mental
health content were the most desired features. Participants were less interested in social features (eg, the ability to communicate
with other users or teachers).

Conclusions: Meditation apps are commonly used by meditatorsin the United States, with ahigher use among certain demographic
groups. Future studies may increase user engagement in meditation apps by addressing concerns (eg, cost and effectiveness) and
incorporating desired features (eg, tips and reminders for practice).

(JMIR Ment Health 2023;10:e43565) doi: 10.2196/43565
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Introduction

Background

There have been dramatic innovations in digital technology
over the past 10 years. According to the Pew Research Center,
85% of Americans owned a smartphone as of 2021 compared
with only 35% in 2011 [1]. Smartphones are increasingly used
to deliver hedth interventions [2]. Smartphone-delivered
interventions may be particularly helpful in expanding access
to health services and integrating health support into people’s
daily lives [3,4]. The potential for smartphone-delivered
i nterventions has been obvious during the COVID-19 pandemic,
with the increasing need for mental health care coupled with a
shortage of mental health services [3]. There is growing
evidence supporting the efficacy of smartphone-delivered
interventions for both physical and mental health [5-10].

Meditation is an umbrella term for various forms of mental
training focused on the cultivation of attentional and affective
regulatory skills that promote well-being [11]. Meditation has
becomeincreasingly popular in the United States (US) over the
past 10 years. According to the National Health Interview
Survey (NHIS) conducted by the Centers for Disease Control
and Prevention, the percentage of adults in the US who used
meditation in the last 12 months increased from 6.5% in 2012
to 21.1% in 2017 [12,13]. Although there is a wide variety of
types of meditation, for the purposes of the NHIS and this study,
meditation was operationalized as mindfulness, mantra, and
spiritual meditation, which are 3 popular forms[14]. Research
suggests that meditation may be beneficia for mental and
physical health [15-20].

Advancements in digital technology may have contributed to
the increased popularity of meditation over the past 10 years.
Meditation practices figure prominently in the mental health
app landscape. A recent study found that 2 popular meditation
apps (Headspace and Calm) a one accounted for 96% of daily
active mental health app users [21]. Moreover, there is
meta-analytic evidence suggesting that app-delivered meditation
interventions significantly reduce psychological distress and
improve quality of life [22].

Although meditation apps potentially increase access to
evidence-based psychological strategies and demonstrate
promising effects on health outcomes, they are not without
limitations. Notably, meditation apps, as with other
smartphone-delivered interventions, have notoriously poor user
retention, which can limit the interventions' potential benefits
in the long term and may undermine the validity of studies
evaluating these interventions [23,24]. Given the potentialy
negative impact of poor retention, it isimportant to investigate
why people do or do not continue using meditation apps.

Recent studies on meditation apps and other
smartphone-delivered interventions have begun exploring
perceptions of these interventions, the demographic and clinical
characteristics of users, and the role of these factorsin dropout
and engagement patterns. For example, recent studies suggest
that app usersfrequently report concerns about the security and
privacy of apps, which may be barriersto continued use [25,26].
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Huberty et a [27] investigated the user characteristics and use
patterns of the Calm meditation app among paid subscribers.
They found that participating subscribers were mainly White
individuals and women, the most common reasons for trying
Calm were dleep difficulties and psychological distress, and
those with sleep difficulties used Cam more frequently.
Although an intriguing first look at associations between user
variablesand use, thefindings of Huberty et al [27] may or may
not generalize to those who use other meditation apps given
that different meditation apps may have different user basesand
featuresthat may or may not affect thefindings (eg, the Liberate
app, which was specifically designed for Black individuals
[28]).

To date, the role of meditation appswithin the broader |andscape
of meditation practice in the US has not been clarified. Thisis
an important area to clarify given the promising effects of
meditation training on health [17,29] and the ubiquity of
meditation practices within mental health apps [21]. It is
currently unclear how frequently meditators are exposed to
meditation through apps, who is being exposed in thisway, and
what factors are associated with persistence with app-based
meditation training. In addition, the concerns that meditators
may have regarding meditation apps and the features that may
be desired by potential users have not been investigated. Insights
gained on these topics could collectively be used to inform the
ongoing development and dissemination of app-based meditation
interventions and maximize the public health impact of these
interventions.

Objectives

To address these questions, we conducted a web-based survey
using a population-based sampling method in the US. We had
4 primary aims. First, we sought to provide estimates of the
prevalence and patterns of meditation app use in a
demographically representative sample of meditators. In this
study, meditators refers to people with lifetime exposure to
NHIS-defined meditation (ie, mindfulness, mantra, or spiritual
meditation) [14]. We focused on meditators instead of the
general population (ie, meditators and nonmeditators) as we
were interested in how meditation apps are situated within the
broader landscape of meditation practice and factors that might
influence engagement with meditation apps. Second, we aimed
to examine the demographic (eg, gender and race or ethnicity)
and psychological (eg, anxiety and depression) correlates of
meditation app use. Third, we sought to understand which
meditation apps are being used by meditators. Finally, we aimed
to characterize the concerns and desired features of meditation
apps among meditators. Given the limited existing literature,
this study was exploratory and we had no a priori hypotheses.

Methods

Ethics Approval

The study procedureswere approved by the Institutional Review
Board of the University of Wisconsin—-Madison (reference
2020-1368).
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Participants

We recruited participants using the Prolific platform (Prolific
Academic Ltd) [30] in November and December 2020. Prolific
is a recruitment platform that has been shown to include
participants who are more diverse, less dishonest, and less
familiar with research materials than other web-based
recruitment platforms (eg, Amazon Mechanical Turk) [31,32].
Using Pralific’srepresentative sampling procedure, werecruited
participants based on their age, sex, and race in proportion to
the US Census data.

In this sample, 96% (953/993) of the participants completed
our screening survey, passed an attention check (“I have been
randomly selecting responses on this survey”), and indicated
whether they had practiced meditation in their lifetime. A
comparison of the overall sample with the US adult population
[33] showed that this sample was more educated (482/953,
50.6% with a bachelor's degree or higher vs 32.1% in the
2015-2019 US Census), older (median age 44 yearsvs 38 years),
and wealthier (median income US $40,000 vs US $34,103).
Although some racial and ethnic groups (Asian, Black, and
multiracial) were represented in proportion to the US popul ation,
non-Latinx White participants were overrepresented (673/953,
70.6% vs 60.7%), and L atinx participantswere underrepresented
(57/953, 6% vs 18%). The low Latinx representation was most
likely the result of Prolific matching based on race but not
ethnicity (for sample demographics, see Multimedia Appendix
1).

Almost half (470/953, 49.3%) of the participantswho underwent
screening reported exposure to meditation (ie, mindfulness,
mantra, or spiritual meditation) at some point in their lifetime.
Meditators (ie, those with lifetime exposure to meditation) were
invited to complete a follow-up survey that assessed various
aspects of their meditation practice, including their experience
with meditation apps. Those who completed the follow-up
survey and passed a second attention check (“Please select the
leftmost response”) formed the primary analytic samplefor this
study (n=434). This sample represented most of those invited
to complete the follow-up survey (434/470, 92.3% response
rate). We compared the demographics of those who completed
the follow-up survey with the demographics of those who were
invited but did not complete the follow-up survey using a
correlation coefficient for ease of interpretation. Of note, a
correlation between 2 dichotomous variables is a special case
of the generalized Pearson correlation coefficient [34]. The
results showed that non-Latinx White participants completed
thefollow-up survey at ahigher rate (r=0.15; P=.001), although
no significant differences were found for other demographic
variables (age, gender, education, or income; r=-0.05 to 0.05;
P>.28 in all cases).

M easures

Demographics

Participants were asked to provide their age, gender identity,
race and ethnicity, highest degree of education, and annual
income (for the items assessed, see Multimedia Appendix 2).
The following demographic variables were dichotomized as
covariates in our models: gender (not men as the reference
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group), race and ethnicity (racial and ethnic minority as the
reference group), education (not college graduate as the
reference group), and annual income (income below the US
population per capita median [US $34,103] as the reference

group [33]).
Meditation App Use

Participantswho compl eted the follow-up survey (ie, meditators)
were asked about their meditation practice frequency and
experience with meditation apps. We assessed the specific
meditation apps that meditators used, the specific apps they
used the most, and their meditation app use frequency (1=never,
2=several times per year, 3=monthly, 4=weekly, and 5=daily).
Participants were asked to indicate any apps they had used.
Optionsfor text entry were provided for participantsto indicate
meditation apps that were not on thelist. Thelist of meditation
appswas adopted from the study by Carlo et d [35] and included
22 popular meditation apps (eg, Headspace, Calm, and Insight
Timer; Multimedia Appendix 3).

Psychological Measures

On the basis of prior work indicating that individuals with
elevated mental health symptoms were more likely to access
meditation apps[27] and evidencethat el evated symptoms may
be associated with a greater risk of adverse responses to
meditation, which could decrease persistence [36,37], we
assessed the symptoms of depression, anxiety, and loneliness.

The Patient-Reported Outcomes Measurement Information
System Depression and Anxiety scales were used to assess
depression (eg, “I felt worthless’) and anxiety (eg, “I felt
fearful”) symptoms [38]. Participants responded to each item
using a 5-point Likert-type scale (1=never; 5=always). Higher
total scores reflected higher levels of anxiety and depressive
symptoms. Internal consistency was adequate in this sample
(Cronbach 0=.93 and .90 for the Patient-Reported Outcomes
Measurement Information System Depression and Anxiety
scales, respectively).

The 5-item National Institutes of Health Toolbox Loneliness
Scale[39] was used to assess|oneliness. Participants were asked
to rate their experience of loneliness in the past week (eg, “I
feel alone”) on a5-point Likert-type scale (1=never; 5=always).
Internal consistency was adequate (Cronbach a=.94) in this
sample.

Meditation Motivation

Participants were asked to respond to items adapted from the
study by Pepping et a [40] to assess motivation for meditation
practice. Participants indicated which factors motivated them
to begin their meditation practice. Options included physical
health, emotional health or stress reduction, sociocultural and
spiritual reasons, and “other” to indicate reasons not listed
previously (Multimedia Appendix 3).

Concerns About Meditation Apps

To assess participants concerns about meditation apps, we
adopted 10 itemsfrom the studies by Stoyanov et a [41], Torous
et al [42,43], and Kenny et a [44]. Exampleitemsinclude*“ cost
of apps,” “l am not interested in them,” “they do not target or
help with my goals,” and “technical problems’ (Multimedia

JMIR Ment Health 2023 | vol. 10 | e43565 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH

Appendix 3). Participants could select multiple concerns. We
eval uated associ ations between app use and individual concerns,
as well as with the total number of concerns.

Desired Features of Meditation Apps

Participants were asked to indicate to what extent they were
interested in a list of different meditation app features on a
6-point Likert-type scale (1=not at all; 6=a great deal). The
sample list of suggested items was generated based on relevant
criteria from the Mobile App Rating Scale [41] as well as
features included in existing apps or that could be included in
future apps. Sample items included were “ability to connect
with other users,” “having content related to depression and
anxiety,” “having tips for daily life practice,” and “the ability
to text with a meditation coach.”

Data Analysis

We first calculated the percentage of meditators (ie, those with
lifetime exposure to meditation) who indicated having ever used
ameditation app and those reporting active app use (weekly or
daily) to provide an estimate of the prevalence of meditation
app use among meditators. We then examined sociodemographic
(age, gender, race and ethnicity, and income), psychological
(depression, anxiety, and loneliness), and motivational (initial
motivation for practice) characteristics and concerns regarding
meditation appsas correl ates of lifetime exposureto meditation
apps and active app use. Of note, these analyses were conducted
with participants who reported lifetime exposure to meditation
and completed the follow-up survey (434/953, 45.5%).
Correlations were used to provide a comparable effect size
across models given that correlations with dichotomous
outcomes or predictors are special cases of the Pearson
coefficient [34]. A multiple regression model with non-L atinx
as the reference group was conducted to examine associations
between active app use and specific racial and ethnic subgroups.
In total, 2 sets of senditivity analyses were conducted: one
controlling for demographics and one removing outliers (values
3 SDs from the mean). We used partial correlations for
sensitivity analyses by controlling for demographics. Instances
wherethe results changed in the sensitivity analyses were noted.
Given that we examined several potential correlates of
meditation app use, we controlled for fal se discovery rate (FDR)
using the method by Benjamini and Hochberg [45]. P values
reported in the text were FDR adjusted [45].

Results

Demogr aphics

The meditator sample (ie, those with lifetime exposure to
meditation) comprised predominantly women (237/434, 54.6%),
with 43.5% (189/434) men and 1.8% (8/434) nonbinary or
transgender-identifying participants. Most participants (315/434,
72.6%) identified as non-Latinx White individuas, 12%
(52/434) identified as African American individuals, 5.3%
(23/434) identified as Latinx individuals, 6.7% (29/434)
identified asAsianindividuas, 0.5% (2/434) identified as Native
Americanindividuals, and 3% (13/434) identified asmultiracial.
Meditators were, on average, aged 43.77 (SD 15.53) years. The
averageincomewas US $54,389.56 (SD US $60,126.77; median
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US $40,000). Lessthan half (187/434, 43.1%) of the participants
had an annual income below the median for the US population
(US $34,103) [33].

Sample descriptive statistics of meditatorsin thisstudy (434/953,
45.5%) are shown in Multimedia Appendix 1. No continuous
variables were found to deviate from normality outside the
recommended ranges (ie, skewness <2.00 and kurtosis <7.00
[46]). Specifically, skewness ranged from -1.01 to 0.70 and
kurtosis ranged from —1.17 to 0.75 in this study. As reported
by Goldberg et a [36], the distribution of lifetime hours of
meditation practice was as follows: 0 to 10 (82/434, 18.9%),
11 to 100 (179/434, 41.2%), 101 to 500 (71/434, 16.4%), 501
t0 1000 (39/434, 9%), 1001 to 5000 (31/434, 7.1%), and 25001
(321434, 7.4%).

M editation App Use

Among meditators (ie, those with lifetime exposure to
meditation) who completed the follow-up survey (434/953,
45.5%), morethan half (255/434, 58.8%) indicated having used
ameditation app in their lifetime. The frequency of current app
use among meditatorswas 7.1% (31/434) daily, 14.5% (63/434)
weekly, 10.6% (46/434) monthly, and 20.7% (90/434) severa
times per year, with the remaining participants reporting either
no lifetime exposure to a meditation app (179/434, 41.2%) or
no use in the past year (25/434, 5.8%). Mediators with current
daily or weekly app use were considered active app users.

Participants with lifetime exposure to meditation appsindicated
their most frequently used apps. The most frequently used
meditation apps were Headspace (76/255, 29.8%), Calm
(73/255, 28.6%), The Mindfulness App (26/255, 10.2%), and
Insight Timer (26/255, 10.2%). For those who reported
practicing meditation with their most frequently used app
weekly, average practice time per week was 48.35 (SD 57.78;
range 5 to 420) minutes. For those who reported practicing
meditation with their most frequently used app daily, average
practice time per day was 24.58 (SD 17.34; range 2 to 90)
minutes.

Active app users (weekly or daily use) were predominantly
women (61/94, 65%), with 34% (32/94) being men and 1%
(1/94) being nonbinary or transgender-identifying individuals.
Most active app users (56/94, 60%) identified as non-Latinx
Whiteindividuas, 22% (21/94) identified as African American
individuals, 5% (5/94) identified as L atinx Americanindividuals,
5% (5/94) identified as Asian American individuals, 1% (1/94)
identified as Native American individuals, and 6% (6/94)
identified as multiracial individuals. The average age of active
meditation app users was 40.39 (SD 13.72) years, and the
average income was US $67,457 (SD US $84,516; median US
$47,500).

Correlates of Lifetime Exposureto Meditation Apps

Younger participantswere morelikely to havetried ameditation
app (r=-0.24; P<.001). None of the other sociodemographic
variables (ie, gender, race and ethnicity, educational background,
and income conditions) was associated with lifetime exposure
to meditation apps (Table 1 and Figure 1). Anxiety was
correlated with increased likelihood of having used ameditation
app (r=0.20; P<.001). Depression was aso correlated with
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increased likelihood of having used a meditation app (r=0.13;
P=.005), although this association was no longer significant
after controlling for demographic variables. L onelinesswas not
significantly associated with meditation app use (r=0.09;
P=.051). Those who initially practiced meditation for mental
health or stress reduction motiveswere more likely to have used
ameditation app (r=0.20; P<.001). In contrast, individual swho
first tried meditation practice for social, cultural, or religious
reasonswerelesslikely to try meditation apps (r=—0.12; P=.02).
Other meditation motives were not associated with lifetime
exposure to meditation apps: trying meditation for physical
health purposes (r=0.04; P=.36), for general spiritua or
self-transformation (r=—0.05; P=.31), and for achieving other
ultimate goal's (eg, enlightenment or awakening; r=0.02; P=.70).
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Participants reporting a larger total number of concerns
regarding meditation apps were more likely to have used a
meditation app (r=0.18; P=.02). Similarly, most concerns were
associated with increased likelihood of having used ameditation
app: cost of apps (r=0.25; P<.001), time required for use
(r=0.29; P<.001), technical issues (r=0.17; P<.001), not being
user-friendly (r=0.13; P<.001), and not being targeted for
personal goals (r=0.13; P<.001). The only concern that was
negatively associated with lifetime exposure to a meditation
app was being disinterested in them (r=-0.32; P<.001). The
remaining concerns (doubt about effectiveness, not
recommended by ahealth care provider, trustworthiness of apps
as a source of information, and concerns about the security of
health data) were not associated with lifetime exposure to
meditation apps (r=—0.02 to 0.09; P>.05 in all cases).
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Table 1. Correlations between participant factors and meditation app use (n=434).

Variable Any lifetime use Active app use
r P value FDR%adjusted Pvalue P value FDR-adjusted P value

Demographics

Age 024 <pot®  <o01® “011 ¢ 03°

Men -005 .32 27 -010 e 02°

Non-Latinx White -0.08 .08 76 -0.15  qppd 02°

Bachelor’s degree 0.07 A2 .09 0.03 .56 72

Low income -0.06 .25 .16 -012 g .005¢

Psychological factors

Depression 0.13 005 .07 0.02 .61 .59
Anxiety 0.20 <.001P 002¢ 0.05 .30 46
Loneliness 0.09 .05 .29 0.01 .79 .79

Initial motivation for meditation

Physical motivation® 0.04 36 32 0.09 .05 03¢
Mental motivation' 020  <op1P .003¢ 007 .16 53
Cultural motivation? -012 ¢ .047° 0.02 73 .80
Spiritual motivation -005 .31 36 0.11 03¢ .04°¢
Awakening motivation 0.02 .70 48 0.07 18 A1

Concerns about meditation apps

Total concernd 0.18 <.001° 001 -0.01 .78 67
Cost concerns 0.25 <.001P <.001P 0.04 .46 54
Time concerns 0.29 <.001P <.001°P 0001 .98 .66
Effectiveness concerns® 0.03 48 91 -005 .29 26
Recommendation concern -002 .72 83 -006 .22 35
Interest concerns™ -032  <o01° <.001” -023  <o01° <.001°
Security concerns” 0.09 .05 15 0.04 47 .85
Target concerns® 0.17 <.001° 0o2¢ 0.05 29 45
Usability concerns” 0.13 .006¢ 02° 0.15 .002¢ .004¢
Technical problem concerns” 0.13 .005¢ .02¢ 0.13 .005¢ .01°¢
Trust concerns’ 0.07 17 15 -0.02 74 86

3FDR: false discovery rate.

bp< 001.

°P<.05.

dp<.01.

€physical motivation: physical health motivations for practice.

*Mental motivation: mental or emotional health or stress reduction motivations for practice.
9Cultural motivation: social, cultural, or religious identity motivations for practice.
hSpiritual motivation: general spiritual or self-transformation motivations for practice.
iAwakening motivation: enlightenment, awakening, nirvana, or other ultimate goal motivations for practice.
ITotal concerns: the total number of concerns.

KEffectiveness concerns: unsure whether apps are effective.
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|Recommendeation concerns: not recommended by a health care provider.
M| nterest concerns: not interested in using apps.

MSecurity concerns: concerns regarding the security of health data.
OTarget concerns: not targeting or helping with personal goals.
PUsability concerns: apps not being user-friendly.

UTechnical problem concerns: experiencing technical problems.

"Trust concerns: apps not being a trustworthy source of information.

Lametd

Figurel. Correlations between participant factors and meditation app use (ie, lifetime and active use; n=434). The barsindicate correlation coefficients
with 95% Cls. See Table 1 for these data in tabular format. Active app use: weekly or daily use; awakening motivation: enlightenment, awakening,
nirvana, or other ultimate goal motivations for practice; cultural motivation: social, cultural, or religious identity motivations for practice; effectiveness
concerns. unsure whether apps are effective; interest concerns: not interested in using apps, mental motivation: mental or emotiona health or stress
reduction motivations for practice; physical motivation: physical health motivations for practice; recommendation concerns. not recommended by a
health care provider; security concerns: concerns regarding the security of health data; target concerns: not targeting or helping with personal goals,
technical problem concerns: experiencing technical problems; trust concerns: apps not being a trustworthy source of information; usability concerns:

apps not being user-friendly.

Any lifetime use

Active app use

Age 4

Man -

Non-Hispanic White 5
College 4

Low income =
Deprassion <
Anxiety

Lonelingss -
Physical motivation 4
Mental motivation -
Cultural motivation -
Spiritual motivation <

Awakening motivation -

Predictor

Total concems

Cost concems 4

Time concems -
Effectiveness concems -
Recommendation concems <
Interest concems 4

Security concems =

Target concems -

Usablility concems -

Technical problem concems -

Trust concems

Correlates of Active App Use

Correlational analysisresults surviving FDR P value correction
indicated that active app users (weekly or daily) werelesslikely
to be non-Latinx White (r=—0.15; P<.001). Active app users
were also less likely to indicate that they were disinterested in
meditation apps (r=—0.23; P<.001) and more likely to endorse
concerns regarding apps not being user-friendly (r=0.15;
P=.002) and having technical problems (r=0.13; P=.005). Other
demographic factors such as age, gender, education, and income
were not associated with active app use. The associations
between active app use and other concerns regarding meditation
apps, the total number of concerns, and motives for meditation
practices did not survive P value correction (Table 1).
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To further examinetheracial and ethnic demographicsof active
meditation app users, amultiple regression model was conducted
using non-Latinx White participants as a reference group. The
results showed that Black (B=.18; P<.001) and multiracia
(B=.12; P=.01) participants were more likely to be active app
users relative to non-Latinx White participants. This effect
persisted after controlling for age, gender, education, and income
status (B=.16 and .11 and P=.001 and .02 for Black and
multiracial participantsrelative to non-Latinx White participants,
respectively). There were no significant differences between
other racial and ethnic groups and non-L atinx White participants
in terms of active use of meditation apps (Table 2).
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Table 2. Associations between demographic variables and active app use (n=434).

Demographics B (SE® 95% ClI P value
Race and ethnicityb
Black .16 (0.05) 0.07 t0 0.25 .001
Latinx .01 (0.05) -0.09t0 0.10 .90
Asian -.04 (0.05) -0.13t0 0.06 46
Native American .03 (0.05) -0.06t00.13 A7
Multiracial .11 (0.05) 0.02t00.21 .02
Age -.11 (0.05) -0.21t0-0.01 .03
Men -.11 (0.05) -0.20 t0 -0.02 02
Low income -.16 (0.05) -0.26 to —-0.06 .002
College .00 (0.05) -0.10t0 -0.10 .95
83E rounded to 2 digits.

BNon-Latinx White participants as a reference group.

Concerns About M editation Apps

The most common concern regarding meditation apps among
meditators was the cost of the apps (184/434, 42.4%; Figure 2).
Doubts regarding app effectiveness (154/434, 35.5%), time
required for use (92/434, 21.2%), and lack of interest (89/434,

20.5%) were also commonly endorsed. Fewer participants
endorsed concerns about app usability (ie, not being
user-friendly; 29/434, 6.7%), technical problems (19/434, 4.4%),
and apps not being recommended by a health care provider
(13/434, 3%; Figure 2; Multimedia Appendix 4).

Figure 2. Concerns about meditation apps among meditators (n=434). The barsindicate the percentage of the sample reporting a given concern along
with 95% Cls. Effectiveness: unsure whether apps are effective; security: concerns regarding the security of health data; target goals: not targeting or
helping with personal goals; technical problems: experiencing technical problems; trustworthy: apps not being a trustworthy source of information;

usability: apps not being user-friendly.
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Desired Features of Meditation Apps

Meditators reported the extent to which they desired various
features (1=not at all; 6=a great deal) within meditation apps
(Figure 3; Multimedia Appendix 4). Among the list of desired
features, the most highly rated included having tips for daily
life practice (mean 4.28, SD 1.53), the ahility to set reminders
to practice (mean 4.19, SD 1.67), encouragement to try “mini”
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meditation practi ces based on one’'smood (mean 4.19, SD 1.60),
providing content related to depression and anxiety (mean 3.93,
SD 1.71), and functionsto track mood for customized practices
(mean 3.77, SD 1.63). Less highly rated features included
automated feedback based on phone sensors (mean 2.67, SD
1.67) and the ability to speak with a meditation coach by phone
or video (mean 2.60, SD 1.68). The lowest-rated app features
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were the ability to connect with other users (mean 2.26, SD  Twitter, Instagram, and TikTok; mean 1.72, SD 1.27).
1.57) and the ability to link use to social media (eg, Facebook,

Figure3. Desired features of meditation apps among meditators (n=434). Interest level wasrated from 1 (not at al) to 6 (agreat deal). The barsindicate
the mean ratings with 95% Cls. Connect with others: ability to connect with other users; depression or anxiety content: content related to depression
and anxiety; journaling: opportunity to journal or complete reflections about the experience; link with social media: ability to link app use to socia
media; mood-based mini practice: encouragement to try mini meditation practices based on mood; reminders: ability to set practice reminders; rewards:
rewards (eg, trophies) for practicing for a certain number of days, sensor feedback: automated feedback based on sensors in phone (eg, location, SMS
text messages, and camera); speak with coach: ability to speak with a meditation coach; text coach: ability to text with ameditation coach; tips: tips for

daily life practice; track mood: complete questionnaires that track mood to customize practices.

Tiges

Reminders

Mood-based mini practice

Depression or anxiety content

Track mood

Journaling

Rewards

App feature

Attend live class

Text coach

Sensor feedback

Speak with coach

Connect with others

Link with social media

Discussion

Principal Findings

This study sought to characterize the current status of meditation
apps within the broader context of meditation practice using a
population-based sampling method. We examined the prevalence
of meditation app use, correlates of use, and concerns and
desired features of meditation apps among meditators (ie, those
with lifetime exposure to meditation). To contextualize our
sample, itisworth comparing sample demographics with those
of meditators from nationally representative surveys. Data on
the demographics of those with past-year exposure to meditation
were reported for the 2012 NHIS [47]. Of note, thisis not a
perfect comparison given the differing definitions of meditation
practice (ie, past-year exposurein the NHIS vslifetime exposure
in this sample) aswell asthe timing of data collection (2012 vs
2020). However, both sampleswere of similar age (average age
of 43.77, SD 15.53 years in this sample vs most participants
being aged between 25 and 64 years in the 2012 NHIS), were
mostly college educated (247/434, 56.9% in this sample vs
61.19%inthe 2012 NHIS), comprised mostly women (237/434,
54.6% in this sample vs 51.35% in the 2012 NHIS), and had a
similar proportion of Black individuals (52/434, 11.98% in this
sample vs 12.37% in the 2012 NHIS). In contrast, this sample
had fewer Latinx individuals (23/434, 5.3% vs 15.40% in the
2012 NHIS), which may have been due to Prolific matching on
race but not ethnicity, asnoted previoudly. Thelargest difference
between the samples was in the proportion of individuals who
reported practicing meditation, with 49.3% (470/953) of this

https://mental .jmir.org/2023/1/e43565
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screening survey sample reporting lifetime exposure to
NHI S-defined meditation categories versus 4.1% with past-year
exposure in the 2012 NHIS. This difference may be due to
Prolific participants differing from the general population in
ways not captured by Prolific’s representative sampling feature.
It may also be attributed to the difference in the time frame of
the measures (ig, lifetime vs past-year exposure) or reflect the
increase in meditation use over the past decade [48].

A striking finding that emerged was the frequency of app use
among meditators. M ost meditators (255/434, 58.8%) had used
ameditation app at least once in their lives, and approximately
1in 5 (94/434, 21.7%) used meditation apps weekly or more
frequently. Thus, it appears that meditation apps are a major
component of meditation practice for meditatorsinthe US. The
wide use of meditation appsamong meditatorsinthe USmirrors
the dramati ¢ risein the adoption of mobiletechnology generally
(eg, smartphones and social media) [49,50] as well as the
prominence of meditation content within mental health apps
[21]. We aso found that active app users were predominantly
women (61/94, 65%) and non-Latinx White (56/94, 60%)
individuals. This is consistent with the study by Huberty et al
[27], who reported that participating subscribers of the Calm
app were also predominantly women (79.94%) and White
(81.41%) individuals.

Severdl participant characteristics were associated with increased
likelihood of lifetime exposure to meditation apps and active
app use. Younger age, higher anxiety, and an initial mental
health motivation were associated with greater likelihood of
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lifetime meditation app use. It may not be surprising that
younger people are more likely to try meditation apps given
that younger people are more likely to own smartphones and
usetheinternet [51]. Thefinding that those with higher anxiety
and mental health motivations are more likely to try meditation
appsis consistent with prior work indicating that mental health
concerns are associated with meditation use generally [52].

An intriguing finding was a pattern of increased concerns
regarding meditation apps among lifetime meditation app users.
We saw this pattern both for the total number of concerns and
for endorsement of several specific concerns, including cost,
timerequired, technical issues, user-friendliness, and not being
targeted for personal goals. Thisfinding was unexpected given
the assumption that these concernswoul d discourage participants
from using meditation apps. On the basis of the observed pattern
of findings, these concerns are presumably the result rather than
the cause of meditation app use, with individual swho have used
these tools finding them lacking in these specific ways. This
may be areasonable possibility given that individualswho have
used meditation apps may have amorerealistic (and concerning)
sense of the cost, time required, and user-friendliness of these
apps. In contrast, the only concern that was negatively associated
with lifetime exposure to meditation appswas alack of interest
in using them.

Patterns differed somewhat when examining correl ates of active
app use (weekly or daily). Active users were also younger but
less likely to be men, have a low income, and be non-Latinx
White individuals. The association with race and ethnicity is
particularly intriguing given evidence that racia and ethnic
minority populations face more barriers to receiving mental
health services [53-55] and tend to access mental health care
less frequently than non-Latinx White individuals [56]. Higher
active use of meditation apps among racial and ethnic minority
participants supports the notion that meditation apps, along with
other technology-based interventions, may reduce barriers to
use (eg, transportation, time, cost, and stigma) [57]. Unlike
associationswith lifetime app use, the total number of concerns
and concerns regarding cost, time, and the apps being targeted
to users' concerns were not associated with the likelihood of
active app use. Having an interest in apps and concerns
regarding usability and technical problemsremained associated
with active app use. Thus, it appearsthat cost and time concerns
may not be barriers for meditators to use meditation apps
actively (ie, on aweekly or daily basis).

Mediators expressed various concerns, with concerns regarding
app cost and effectiveness being the most common. The
concerns about cost mirror the findings of a previous national
survey indicating that cost is one of the most important reasons
for not downloading health apps [58]. The fact that many
meditators (154/434, 35.5%) had concerns about the
effectiveness of apps is also notable, particularly given the
growing body of meta-analytic evidence suggesting that
meditation apps are indeed effective in reducing common mental
health symptoms and improving well-being [22]. The fact that
many meditators (and perhaps the public generally) are not
aware of this research evidence highlights the need for public
heslth education efforts. Such efforts could take cuesfrom health
care organizations such as the Veterans Affairs system that, for
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over a decade, have highlighted the evidence-based nature of
the interventions they promote [59].

In terms of desired features, meditators were interested in
lighter-weight features, such as tips and reminders for practice
and encouragement to engage in brief “mini” practices. This
finding alignswith previous research documenting participants
interest in reminders in health apps [60]. Meditators were also
interested in mental health content (depression, anxiety, and
mood tracking), which aligned with links between both mental
health concerns and motivations and lifetime exposure to
meditation apps. In contrast, interest in social components was
low. Specifically, meditators were lessinterested in linking use
to social media and connecting with other users and meditation
teachers through texting or calling. This finding contradicts
prior work demonstrating that social factors such as subjective
norms (ie, perception of others’ attitudes on meditation practice)
predict meditation app use[61]. A potential explanationfor this
discrepancy may be the difference in relationship closeness.
Specifically, participants in this study reported low interest in
connecting with individuals with whom they were likely less
close (ie, meditation teachers and other app and social media
users), whereas participants in the study by Crandall et a [61]
reported their significant others perceptions of meditation
practice. It is possible that participants perceive meditation as
a private or even solitary health behavior, which limits their
interest in linking useto social mediaand connecting with other
users and meditation teachers. At the sametime, it isimportant
to acknowledge that even featuresrated aslessdesirablein this
study may in fact be welcome or helpful to certain meditation
app users. For instance, several popular meditation appsinclude
these low-rated components (eg, ability to connect with others
inInsight Timer and ability to connect with meditation teachers
in Ten Percent Happier) [62,63].

Limitations

Several limitations of this study are noteworthy. First, we
conducted aweb-based survey, which restricted participantsto
those with access to the internet. Moreover, our study focused
on individuals with lifetime exposure to meditation as defined
by the NHIS (ie, mindfulness, mantra, or spiritual meditation),
and our sample demographics did not align perfectly with the
general US demographics. Therefore, findings may not be
generalizable to meditation-naiveindividuals, those who practice
other types of meditation, and the general US population. In
addition, the datafor app use were collected based on self-report
measures, which were susceptible to retrospective and social
desirability biases [64]. The results may have been different if
app use data had been tracked objectively [65]. Another
important limitation was that we assessed a limited number of
potential concerns and desired features. It is possible that some
important concerns and desired features were not adequately
captured. Similarly, we examined only a small set of potential
predictors (eg, demographics, anxiety, depression, loneliness,
motivation, and concerns about apps) of meditation app use.
There are surely many important participant and app-specific
characteristics that were not evaluated.
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Future Directions

Given the widespread use of meditation apps among meditators,
an important future direction is the additional assessment of
meditation app use in national surveys that investigate
complementary and integrative health use (eg, NHIS) [66]. Such
data could provide a more trustworthy depiction of the role of
these technologies than the one this study could provide. A
second future direction would involve systematically examining
whether the desired features (eg, tipsand remindersfor practice)
are included in publicly available apps (eg, Headspace and
Cam). Such a study could empirically assess which features
are associated with user ratings of and persistencein using these
apps. For example, Huberty et a [27] evaluated the mood
check-in feature of the Calm app and found that the use of this
feature was associated with higher meditation practice frequency
in Cam users, particularly for inactive users. Further
observational and experimental studies can be conducted to

Lametd

identify baseline characteristics related to persistence in using
meditation apps, as has been done previously [61]. Given that
cost isapotentially major barrier to the use of meditation apps,
efforts should be made to develop viable cost models for
meditation apps. Potential ways of addressing thisissueinclude
reimbursement through insurance and increasing awareness of
free apps [67]. The intriguing finding that racial and ethnic
minority meditators may be more likely to use apps more
actively than non-Latinx White participants supports ongoing
efforts to develop culturally congruent digital tools [68].
Regarding concerns about the effectiveness of meditation apps,
it will be essential to continue conducting rigorous randomized
controlled trials to evaluate app effectiveness, with the results
of these trials communicated to potential users through public
health campaigns. In addition, consumer confidence in digital
health technologies may increase when these technologies
receive approval from the Food and Drug Administration [69].
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