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Abstract

Background: Mobile health (mHealth) apps demonstrate promise for improving sleep at scale. End-user engagement is a
prerequisite for sustained use and effectiveness.

Objective: We assessed the needs and preferences of those with poor sleep and insomnia to inform the development of an
engaging sleep app.
Methods: We triangulated results from qualitative (focus groups and app reviews) and quantitative (online survey) approaches.

A total of 2 focus groups were conducted (N=9). An online survey tested themesidentified from the focus groups against alarger
population (N=167). In addition, we analyzed 434 user reviews of 6 mobile apps available on app stores.

Results:  Common focus group themes included the need to account for diverse sleep phenotypes with an adaptive and tailored
program, key app features (alarms and sleep diaries), the complex yet condescending nature of existing resources, providing
rationale for information requested, and cost asamotivator. Most survey participants (156/167, 93%) would try an evidence-based
sleep app. The most important app features reported were sleep diaries (148/167, 88%), sharing sleep datawith adoctor (116/167,
70%), and lifestyle tracking (107/167, 64%). App reviews highlighted the alarm as the most salient app feature (43/122, 35%)
and data synchronization with awearable device (WD) as the most commonly mentioned functionality (40/135, 30%).

Conclusions: This co-design process involving end users through 3 methods consistently highlighted sleep tracking (through
adiary and WD), alarms, and personalization as vital for engagement, although their implementation was commonly criticized
in review. Engagement is negatively affected by poorly designed features, bugs, and didactic information which must be addressed.
Other needs depend upon the type of user, for example, those with severe insomnia.

(JMIR Ment Health 2019;6(5):13895) doi: 10.2196/13895
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Introduction

Sleep disturbances are widespread, impacting 33% to 45% of
adults[1]. The most common sleep disorder isinsomniawhich
is underrecognized and undertreated [2]. The most limiting
treating factor is a shortage of treatment resources including
trained clinicians [3]. In response, there has been increasing
interest in harnessing mobile technology for sleep health. The
mobile app marketplace has expanded rapidly with
approximately 325,000 mobile health (mHealth) apps now
available across major app stores [4].

Existing mHealth sleep apps offer a broad range of functions
including sleep tracking, education, alarm clocks, and sound
recording during sleep. A recent review examining mobile phone
interventions for sleep suggested that mobile apps are effective
in improving symptoms and sleep quality [5]. However,
engagement is often poor: Approximately half of respondents
who download health apps no longer use these owing to poor
user experience [6]. Moreover, users are likely to abandon an
app that fails to provide immediate engagement [7].

Critical to developing an engaging tool is an understanding of
the needs, contexts, and preferences of end users, including
functional (ie, what people need and expect an app to do) and
nonfunctional requirements (ie, use of relevant and appealing
language and visuals). We also need to understand the context
of technology use (eg, will users sleep with their phone by the
bed and use other dleep aids with the app?) and the
characteristics of prototypical users (personas). Therefore, in
developing anew sleep app [ 7], we undertook amixed methods
user-centric approach to determine the needs and preferences
for sleep apps in those with poor sleep or insomnia.

Methods

Design

Wetriangulated data[8] from 3 end user—centric methods: focus
groups, an online survey, and an analysis of app reviewsto give
aholistic understanding by harnessing both qualitativeresearch
to provide rich insights and quantitative research to examine
trends in a larger population. This counterbalances inherent
biases in each method with strengths inherent to the other
methods.

We addressed poor quality sleep as a continuum from disturbed
sleep to insomnia for the focus groups and the survey. Both
sample participants were aged >18 years and screened for poor
deep and insomnia using the Pittsburgh Sleep Quality Index
(PSQI) and Insomnia Severity Index (1Sl), respectively.

Ethical approval for the focus groups and survey was obtained
from the Sydney Local Health District Ethics Committee
(X17-0177). Before participation, focus group participants
provided written consent and survey participants provided digital
consent.

Pittsburgh Sleep Quality I ndex

The PSQI [9] assesses subjective sleep quality over the previous
month. It comprises 7 components added to yield one global
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score (range 0-21). Higher scores represent poorer subjective
deep quality. A score of above 5 indicates poor sleep quality.

Insomnia Severity Index

The 1Sl [10,11] is a 7-item questionnaire (score range 0-28)
assessing insomnia symptom severity over the past 2 weeks
with higher scoresindicating greater insomnia symptom severity
and moderate-severe insomnia defined as >15.

Focus Groups

Participants and Recruitment

Invitations were sent to participants on the Woolcock Institute
of Medical Research database. Eligible participantswere fluent
in English and assessed for Insomnia Disorder (Diagnostic and
Statistical Manual of Mental Disorders) by (1) a telephone
screening checklist with astudy coordinator, (2) score Sl > 15,
and (3) PSQI =5 plus component 5 (sleep disturbance) total
score of 1 or 2.

Procedure

In total, 2 activity-based workshops (1.5 hours each) were
conducted by a user experience speciaist (DP) using
semistructured topi ¢ guides and activities. Workshops explored
participants (1) experience of poor sleep, (2) experience using
technology to help with sleep, and (3) ideas and preferencesfor
adeep app. Activitiesincluding collaborative ideation and paper
prototyping explored several user experience questions drawn
from literature on participatory design [12-14]. Participants
generated ideas for desirable functionalities and app
characteristics and provided feedback on draft screen designs
for a prototype app designed by the research team. The data
collected included participant-generated artifacts (ie, filled-in
adverti sement templ ates and screen design sketches), collections
of featureideas, field notes, and audio recordings and workshop
transcripts.

Data Analysis

Participatory workshopswere recorded and transcribed verbatim
using NVivo (QSR International Pty Ltd Version 11.4.3, 2017).
These transcripts were analyzed using thematic analysis [15],
consistent with methods of analysis of generative participatory
data[12].

Thematic analysis focused on categorizing data to inform
development (1) features, content, and characteristics of anideal
app and (2) experience of deep problemsthat could be addressed
viatechnology. Initial coding (DP and KN) involved attaching
label sto text segmentsto identify themesrelated to the research
questions. Analysis progressed iteratively with independent
rereading of transcripts and reexamining themes against the raw
data to further refine the themes and identify subthemes.
Discrepanciesin coding wereregularly discussed and resolved.
A thematic schema was developed using FreeMind software
0.9.0.

Survey

Participants and Recruitment

An anonymous online survey was conducted between May and
July 2018. Facebook and Instagram advertisements invited
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participants to participate in a 20-min survey to help design a
mobile app for deep. Individuals were eligible if online
screening indicated positive for poor sleep (PSQI =5) or
insomnia symptoms (1Sl >15) and provided informed online
consent. Upon completion, participants could enter a draw to
win a gift card (valued at AUD $50). All participants could
receive a summary of the findings by including their email
address. Responses were stored on a password-protected
database on a secure server.

Survey Content

The survey assessed (1) demographics, (2) mobile phone usage,
(3) wearable device (WD) usage, (4) sleep environment, (5)
preferences for a sleep app, and (6) previous health app and
website usage.

In total, there were 34 questions, with an open-ended question
about likes and didlikes of existing digital health technologies
(Multimedia Appendix 1 for survey).

Data Analysis

Descriptive statistics were performed for all items. Chi-square
tests compared proportions of sleep app preferences across
groups defined by insomnia severity (ISl <17 vs 1Sl >17) and
WD ownership (WD vs no WD). Analyses were performed
using SPSS version 24.

App Reviews

Existing studies exploring user experience of online
interventions often focus on perspectives of treatment completers
or active engagers[16,17], limiting the sasmpleto satisfied users
who persist with the program. On the contrary, app reviews
garner perspectives from a larger and more diverse sample.
They are often written by users with varying satisfaction
including those who are extremely dissatisfied and have given
up on the app.

Sample

In February 2018, an el ectroni ¢ search was conducted on Google
Play and the App Store (United States) using the following
search terms: sleep, sleep health, and dleep therapy. Appswere

Figure 1. Thematic schema.

Existing resources can }

feel condescending Y
\_ Information
Provide rationale and feedback } T

for information reguested

‘ Existing resources can be } !

| App Content
"long-winded" and "complex" |

App Features

Main Themes and I nsights
Sleep Experiences

Accounting for Heterogeneous Experiences With an Adaptive
Program

Participants' experience of deep difficulty was diverse and
included frequent night awakenings, trouble falling asleep,
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included if they (1) were consumer targeted, (2) targeted adults,
(3) included the term sleep in the app title or description, (4)
included personalized sleep feedback, (5) alowed for sleep
tracking with aWD, and (6) had an English interface.

Apps were excluded if they were developed with the sole
function of dleep tracking, relaxation sounds, hypnosis,
meditation, recording of snoring and sleep talking, and/or alarm
clocks. Appswerealso excluded if they (1) required health care
provider guidance, (2) were only accessible via an employer,
(3) had fewer than 10 reviews, or (4) were acompanion app for
a sleep measurement device.

Analysis of User Reviews

Qualitative content analysis was used to code the app user
reviews[18]. A pilot coding scheme of major and subcategories
wasiteratively developed from arandom sample of 165 reviews
from the 6 apps (listed in the results). This coding scheme also
adapted themes identified in previous studies reviewing app
user feedback [19,20] including the Components of User
Experience model [21]. Intotal, 2 coders (MA and KN) agreed
on the final coding scheme (Multimedia Appendix 2).

The team independently coded user reviews line-by-line and
classified as praise or critique. Coding disputes were resolved,
and any new codes detected from analysis were discussed and
incorporated into the coding scheme.

Results

Focus Groups

Sample

A total of 9 participants (6 males and 3 females, aged 21 to 70
years) were recruited.

Workshops

The participant’s needs and preferences for an engaging sleep
app formed overarching themes of deep experiences, app
content, and other (Figure 1). A complete list is provided in
Multimedia Appendix 3.

Accounting for heterogenity

) _Sleep Experiences | i an adaptive program

| Other

~{ Cost can be a motivator |

nightmares, snoring, partner disturbance, daytime stress and
deepiness, anxiety over not deeping, and lack of asleep rhythm.
Assuch an ideal sleep program must be both customizable and
adaptive to remain relevant to thiswider population. Addressing
the user’s specific sleep problems while catering for different
lifestylesand schedulesis crucial. A male participant’s statement
illustrates both:
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| find I’'mso erratic with this...so a programthat says,
“Right, go to bed now” ...sometimes | might go to
sleep in a few minutes and have, not a good sleep,
but doze. Other times, | can be astired as possible,
and | just can’t sleep...So, you know, “ go to sleep for
fivehours’ , and five hourslater I'mstill therelooking
at the ceiling. So if that didn’'t work, “ let’s try this
approach” . [P3, FG2]

App Content

App Features
Participants generated feature ideas including:

« Alarms for waking up and staying awake when tired,
challenging aarm turn-off sequences to prevent
oversleeping and a selection of alarm sounds

« Audiofeatures (meditation, podcasts, and rel axing sounds)

«  Encouragement (signs of progress and rewards)

«  Frequently Asked Questions were preferred to chatbots as
the latter requires keyboard input

«  Recommendations for helpful apps and websites

«  Sociad features, in particular, the ability to shareinformation
among a community of poor sleepers. There was interest
in tips from others who have successfully completed the
program.

Unsurprisingly, therewas astrong interest in sleep tracking and
datavisualization. Asone participant [P3, FG2] stated, “ Graphs
appeal to me...Graphs, | like graphs.” Participants expressed
interest in objective data (eg, “How much you sleep per night,
and how muchisREM, and how muchisdeep sleep”[P3, FG1])
but also stressed the importance of subjective measures such as
sleep quality or satisfaction explaining that duration alone can
be mideading:

It says how many hours of sleep do you get a night,
well, nowhere in there does it ask for the quality of
sleep...If it's four, there are four hours, but it might
be worth one out of ten. [P2, FG2]

Tracking daily behaviors such as exercise or usage of treatments,
for example, sleeping pills against sleep was important:

| think a graph that can be potentially smart enough
to start linking some of these—you might try a tag,
you know, “took magnesium’,...and then you can
graph your sleep, your quality of sleep against those
tags...l like the tags. [P3, FG2]

Information

Existing Resources Can Feel Condescending

Some participants found certain online deep programs presented
overly basic content and quizzes:

One of the really aggravating things about the
programwas...you had to complete this coursein the
week and they gave you these little things to do. And
you were treated as an absolute moron, all the way
through this thing. It was, you know, “ now, if you
exercise, you know, an hour before going to sleep,
you get your adrenaline running and everything, so
it's bad to exercise an hour before going to sleep”.
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And so they told you all of these things, and then at
the end of it, you had to do this quiz. Now, “ Jenny
has just exercised an hour before going to sleep. Is
this good or bad for her?” And so you had to fill out
these things, and you're just thinking, really? Do |
really have to do this?...and you were just treated as
an absolute moron. “Oh, you've got a hundred
percent, well done” And you're just thinking, oh, my
God, I’ ve paid two hundred dollars to do this. And it
was just really demeaning. [P4, FG1]

Existing Resources Can Be Long-Winded and Complex

Several participants expressed frustration with existing online
content and exercises for deep being too complicated,
overwhelming, tedious, and long-winded. One male participant
explains:

But there's so much stuff. And all these suggestions

and all these relaxation exercises and so much stuff,

| just, | can’t go through all this. It'sjust driving me

nuts. They're just too complicated. [P2, FG2]
This reflects the prevailing tension between the need for
resourcesthat are neither oversimplified and condescending nor
too complex and overwhelming.

Provide Rationale and Feedback for I nformation Requested

Participants expressed frustration in filling out lengthy
guestionnaires without a clear rational e or immediate feedback
on the data collected. A female participant explained:

Can | just say, with the questionnaires, the burden of
answering so many questionnaires at times can be
really—and | know that you've got to do this...but
with an app, if it's explained at the outset, “ we're
going to ask you a lot of questions, and we
apologise...for being such a difficult thing; but we're
going to give you feedback straightaway on what we
can see so far, or what the issues that might actually
beidentifiable at the outset” . And if you actually had
that right fromthe beginning...it would be much more
intuitive, much more easy to use, and you'd actually
fedl benefit right from the start. [P3, FG1]

Other

Cost Can Be a Mativator

Making asleep app free may underminelong-term commitment.
The female participant [P4, FG1] previously quoted as
expressing frustration over the condescending program
explained that she completed the program, but only as she had
already invested money in it:

| just didn’t think it was two hundred dollars well
spent. And really the only thing they told me was
“limit your sleep”, and | didn't think that it worked
for me. [Participant]

But you made it to the end, so I'm curious, what do
you reckon was the most motivating thing that got
you to keep going even though you were... [Facilitator]

The two hundred dollars...It's two hundred dollars
and I’m a desperate woman... [ Participant]

JMIR Ment Health 2019 | vol. 6 | iss. 5 | €13895 | p. 4
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

Survey

Response Rates

The survey received 546 hits, with 186 people completing
screening questionnaires. Of these, 19 were ingligible on the
ISl and PSQI leaving 167 participants.

Demographics

Participants were aged between 18 and 79 years (mean 38.8,
SD 11.9) and predominately female (88%; Table 1).
Technology Usage

Most participants (162/167, 97%) reported using amobile phone
daily (Table 2). A large proportion of participants reported

Table 1. Sociodemographic characteristics of respondents (n=167).

Aji etd

almost always keeping their phone by their bed at night
(142/167, 85%) and using their phone as an alarm clock
(113/167, 68%). Approximately one-third (54/167, 32%)
reported using a WD, with Fitbit (48%) as the most popular.
The 3 most frequently used features of WD’swere tracking for
steps (48/54, 88%), heart rate (39/54, 72%), and sleep (35/54,
65%). Over half (94/167, 56%) reported using a health-related
app. Among the 56% (93/167) using maobile appsfor sleep, the
most frequently used were meditation apps (45/93, 48%).

No differences were found in sociodemographic, mobile phone
or WD use between those with high or low levels of insomnia
symptom severity nor were there any sociodemographic
differencesidentified between thosewho useaWD (all P>.05).

Variable n (%)
Gender
Female 147 (88.0)
Male 18(10.8)
Prefer not to say 212
Age (years)
18-30 48(28.7)
31-40 55(32.9)
41-50 33(19.7)
51+ 31(18.6)
Education
Secondary school 46 (27.5)
Diploma 25(15.0)
Trade certificate 29 (17.4)
Bachelor’s degree 45 (26.9)
Postgraduate degree 22(13.2)
Employment?
Full-time 53(31.7)
Part-time 58 (34.7)
Student 17 (10.2)
Unemployed 20(12.0)
Retired 11 (6.6)
Other 16 (9.6)

3percentages do not add up to 100% as respondents were allowed multiple responses.
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Table 2. Mobile phone, wearable device, and app usage (N=167).
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Variable n (%)
M obile phone brand
Samsung 73(43.7)
Apple 70 (41.9)
Other 24 (14.4)
Wear able device
Usage
Yes 54 (32.3)
No 113 (67.7)
Brand
Fitbit 26 (48.1)
Apple 10 (18.5)
Other 18 (33.4)
Purpose®
Fitness 45(83.3)
Health 36 (66.7)
Communication 23 (42.6)
Features used®
Step tracking 48 (88.9)
Heart rate monitoring 39(72.2)
Sleep tracking 35 (64.8)
Health app usage
Yes 94 (56.2)
No 73(43.7)

3percentages do not add up to 100% as respondents were allowed multiple responses.

Sleep App Preferences

In total, 93% (156/167) of individualsindicated willingness to
try an app proven to improve sleep. A sleep diary and tracking
(148/167, 88%) the ability to share sleep data with their doctor
(116/167, 70%), offline functionality (113/167, 68%), and
tracking of lifestyle factors (107/167, 64%) were listed (Table
3). Only those participants with increased insomnia severity
wanted to share sleep data with their doctor.

App Reviews

Descriptive Analysis

Theinitial search of al storesyielded 1242 apps, of which 1089
were deep related (Figure 2), and 20 met the inclusion criteria.
Apps were excluded if they were duplicates, had restrictive
access, or <10 reviews. In total, 6 apps remained (Lark, Pillow,

http://mental .jmir.org/2019/5/€13895/

Sleep asAndroid, SleepHealth, Sleepio, and Sleeprate) and their
reviews were analyzed (Multimedia Appendix 4 for app
content). A total of 2 were in both in Google Play and the App
Store, with the others found solely from either the App Store
(3/6) or Google Play (1/6). Reviews for each app ranged from
11 and 246,240 (mean 62,327). The average ratingsranged from
2.7t0 4.5 out of 5 stars (mean 3.7). Of the 6 apps, 5 were free,
but 4 offered a paid upgrade or paid in-app features. One app
provided mobile access to a paid sleep web program.

Most were designed for commercial purposes, except for
SleepHealth, which is restricted for research. The apps varied
in the number of functions; al included a sleep diary and
graphical feedback. All apps provided personalized advice based
on deep data, an accelerometer-derived sleep tracking (5/6),
datarelating to sleep stages (4/6), and sleep hygiene education
(4/6).
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Table 3. Preferencesin sleep app features (abridged; N=167).

Features n (%) Highinsomnia(Insomnia Low insomnia P value
Severity Index 17+)
Importance of...

Sleep diary and tracking .32
Little to no importance 19 (11.9) 9(5) 10 (6)
Important 148 (88.6) 88 (53) 60 (36)

Tracking of diet, exercise, and other lifestyle factors A1
Little to no importance 60 (35.9) 30(18) 30 (18)
Important 107 (64.1) 67 (40) 40 (24)

Sharing or comparing sleep data with friends or other users 45
Little to no importance 138 (82.6) 82 (19) 56 (34)
Important 29 (17.4) 15(9) 17 (8)

Sharing sleep data with your doctor <.001
Little to no importance 51 (30.5) 20(12) 31(19)
Important 116 (69.5) 77 (46) 39(23)

Linking to a wear able device (eg, Fitbit, Jawbone, and ActiWatch) .58
Little to no importance 84 (50.3) 47 (28) 37(22)
Important 83(49.7) 50 (30) 33(20)

Being usable offline (without an internet connection) 14
Little to no importance 54 (32.3) 27 (16) 27 (16)
Important 113 (67.7) 70 (42) 43 (36)

Not requiring the phoneto be by the bed 49
Little to no importance 110 (65.9) 66 (40) 44 (26)
Important 57 (34.1) 31(19) 26 (16)
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Figure 2. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram of selected apps.
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technology (n=65)

» No personalised sleep feedback
(n=34)

« Snoring and sleep talking recordings
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device (n=20)

» Other e.g. non-English interface, only
accessible by employer etc. (n=14)
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Duplicates removed (n=9)
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« Accessed via an employer (n=2)
. Less than 10 reviews (n=3)

h J

Unigue sleep apps
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analysis (n=6)

Sample

For each app, the 100 most recent reviewswereincluded except
if there were fewer than 100 reviews (3 out of 6 apps), resulting
in434 reviews. Reviewswere excluded if contextually irrelevant
(eg, referring to weight loss features). A total of 385 reviews
were sampled and 494 segments of text were coded (Multimedia
Appendix 5 for full table).
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Interrater Reliability

Theinterrater reliability between codersfor the general comment
themewasinitially moderate (kappa=0.51). Following resolution
of discrepancies, very high levels of interrater agreement were
observed (kappa=0.99).

Content

Approximately half (66/122, 54%) of content mentions were
praise for the app. App features were most frequently
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commented on (100/122, 82%). The alarm was the most salient
app feature (43/122, 35%), attracting slightly less praise (15/43,
35%) than critique (28/43, 65%). The sleep diary was the next
most salient app feature with 9% (11/122) of mentions, most
of which were praise (6/11, 55%). Informative content was the
most commonly mentioned information aspect (15/122, 12%)
of which most mentions were praise (12/15, 80%; Figure 3).

Figure 3. Bar graph presenting frequency of mentions for app content.
30

Aji et

Functionality

Data synchronization was the most commonly mentioned
functionality (40/135, 30%), the majority of which were
critiques (29/40, 73%). Bugs were the second most frequently
mentioned (41/135, 30%). Mentions of data accuracy followed
(29/135, 21%), which included a high proportion of critiques
(24129, 83%; Figure 4).
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User Experience

Apps effectiveness received the highest proportion of user
experience mentions (29/51, 57%). The genera design or
esthetics received the second highest proportion of mentions
(13/51, 25%).

Other

App cost received over half of the other mentions (32/53, 60%),
which were mostly critiques. In-app purchases were the second
most frequently critiqued (11/53, 21%).

Discussion

Overview

This study explored the user preferences and needs of
individuals with poor sleep or insomnia symptoms to guide the
future development of a sleep mobile app. We found most
participants expressed interest and willingness to use mobile
apps for deep. The triangulation of results was largely
consistent, revealing that sleep app content and functionality
are the most important components affecting user experience,
which is consistent with previous findings [20,22-24].

Common Themes/Universal to mHealth Apps

Several generalizable themes emerged while exploring mHealth
apps relating to sleep problems. Thiswasin addition to themes
common across app development where engagement is
maintained by usability, intuitiveness, and bug-free designs
[23-26]. Bugswerethe most commonly reported problem. App
reviewers criticized bugs affecting the app content and
functionality. They emphasized the potential utility of these
features that was impeded by the bug.

In both our focus groups and app reviews, the value of good
quality information related to sleep health was most important.
Previous studies have similarly highlighted the significance of
relevant informative content that is central and accessiblewithin
digital treatments for cystic fibrosis [27] and harmful drinking
in young adults [20]. We found that within our focus group
sample, the type and extent of information in digital treatments
can have counterproductive emotional and motivational
consequences. Feelings of condescension from tedious
information have also been found in cohorts with eating
disorders[28,29] and healthy young adults [30], where content
and reminder features are perceived as didactic. These responses
may prompt individuals to question continuation and
engagement with an app. In light of this, app developers need
to ensure educational content is presented in a relevant and
meaningful manner and tested with actual end users.

Interestingly, these feelings of belittlement were not echoed by
the app reviews. This is perhaps due to contrasting sample
characteristics between app reviews from the general public
and focus group participants. Our long-term insomnia sufferers
in the focus groups were recruited from a clinic and had prior
exposureto basic deep health information delivered in cognitive
behavioral therapy for insomnia (CBTI) programs. A recent
qualitative study reveal ed that many insomnia patients believed
they knew about and had already attempted sleep hygiene
practices [31]. They appeared to switch off when being
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readvised these from health professionals [31]. Further, given
that our focus groups were exploring both app and web
resources, the generally repetitive content of Web-based CBTI
programs which is used to reinforce learnings may also be
perceived as demeaning.

Some focus group participants found existing content to be
complex and overwhelming. Resources expected impractical
time commitments without a clear and pragmatic rationale for
their participation. A delicate balance is necessary between
content that is not too basic and perceived as condescending
and being too complicated and overwhelming. Dennison et al
highlighted how the challenge of burdensome and effortful apps
can cause users to disengage [30]. Instead of text-heavy
information, the answer may liein visual and interactive content,
conversational interfaces, and offering the user more autonomy,
for example, to skip or drill down to more detailed information
by choice. This sense of autonomy in users has shown to be
important for motivation and engagement [32].

These techniques allow users to personalize content according
to their needs which participants highlighted as an important
requirement. Personalization also meant different things to
different users. Our focus group participants stressed the
importance of information personalization; the program adapting
toanindividua’s symptomswhile survey open-ended questions
suggested customizahility of app features, for example, relaxing
sounds and meditation voices were desirable. Given the
considerable heterogeneity in preferences, an innovative
approach to personalization may involvean initial questionnaire
to assess certain design requirements as well as users’ severity
and chronicity of dleep disturbance and filter app content
accordingly. This customization ensures users are receiving
meaningful information that can help sustain engagement
without either trivializing or over complicating the user journey.

Themes Specific to Sleep Apps

Across methods, there were commonly desired app features
specific to deep, for example, alarm clocks. Given that most
individualsaready utilizetheaarm clock in their mobile phones
(68%), leveraging thisin the design of an app may promote user
engagement. Although the alarm is a salient app feature, it
attracted more critique than praise in the app reviews, usualy
due to bugs, suggesting it may detract from auser’s experience
and retention when poorly implemented. The focus group
participants added that an ideal alarm should go beyond the
basic functionality of waking from sleep, involving customizable
functionality with creative and sophisticated methods to wake
you up and ensure you stay awake. Interestingly, this is in
conflict with clinical practice which advises against distractions
(including mobile phones) during bedtime [33]. Where major
differences exist between user and clinical requirements, further
research is required in reaching a compromise between
evidence-based aspects and app features that engage.

The second major theme specific to sleep mobile applications
was the ability to track sleep quantity and quality. Both focus
group and app review participants were interested in
synchronization with a WD to track and review their sleep. In
addition to the advantages of WD tracking such as objective
sleep metrics and dleep stage visualization, WD synchronization
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may increase usability by reducing burden related to manual
sleep data entry. Interestingly, the importance of sleep tracking
was echoed by only half of the survey sample. Thisdiscrepancy
may reflect a selection bias inherent in the app review sample
as al selected apps included WD synchronization, compared
with only one-third of the survey sample being WD users.
Correspondingly, a secondary anaysis (not reported in the
results) showed that WD users from the survey sample were
more likely to indicate the importance of WD synchronization.
Of these WD users, sleep tracking was identified as one of the
most commonly used WD feature, consistent with previous
research [34]. Given the anticipated proliferation in the global
health care WD market [35], the addition of WD linkageisvital
to the devel opment of sleep-related maobile apps.

In addition to deep tracking, participants suggested that
subjective input supplementary to objective data can help data
interpretation. Specifically, both focus group and survey users
wereinterested in recording subjective lifestyle factors tracked
against their sleep. In line with our findings, previous studies
have shown similar needs for tracking contextual factors that
assist in datainterpretation to identify potential causesfor poor
sleep [31,36]. The integration of both subjective and objective
deep datatracking isimportant in supporting datainterpretation
and thereby enhancing engagement.

Another feature that may be offered with customization options
is the ability to share sleep data with clinicians. Our results
showed that those with high insomnia severity (1S >17) were
more likely to consider this function valuable in a sleep app.
This is consistent with research showing the propensity for
health care utilization is greater in those suffering from increased
severity of deep disturbance[37]. However, it isunclear whether
clinicians are ready to use WD dleep data in clinical practice
owing to a paucity of validation with traditional sSleep
technologies (eg, polysomnography). Givenitspotential utility,
the guidance of deep clinicians would be beneficia in
determining which sleep data are of clinical value.

Limitations

Our study has several limitations. First, those who agreed to
participate in the focus group and survey were potentially more
technology literate and so may not help the development of
apps seeking to attract new users. Similarly, app reviewers are
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likely to be confident technology users given their engagement
in a public forum. Despite this probable response bias, the
survey sample consisted of awide age range and varying levels
of experiencewith health apps, providing agood representation
of current mobile phone owners who would be potential app
users.

Given there was agender imbal ance between the survey sample
(88% female) and a male-dominated focus group sample, and
we do not know the gender mix of the app reviewers, this may
explain some difference between these method’'s outcomes.
This may reduce the generalizability of our findings.

In addition, we cannot ascertain the extent of sleep disturbance
in the app reviewers. Although all apps aimed to improve sleep
and only deep-relevant reviews were analyzed, one app
addressed health more broadly and potentially attracted adiverse
sample including healthy sleepers.

It isalso worth noting that app reviewsfor previous app versions
in the App Store are automatically removed once developers
release anew version. Therefore, the study represents a snapshot
of app reviews for sleep apps as of February 2018.

Conclusions

mHealth apps are usually posited at early intervention as either
standalone or part of stepped-care programs; however, both
require apps with sufficient engagement to enable therapeutic
effects. To inform the development of a sleep mobile app, a
user-centered approach is adopted to understand the needs and
preferences that drive individuals with sleep disturbances to
engage with sleep apps. Our findings highlight the importance
of app content and functionality. In particular, devel opers should
ensure the personalization of app content, including the
customization of app features and information. Informative
content should be targeted to the users individual sleep
experience (the nature and extent of disturbance). Furthermore,
developers need to consider including a sleep diary and alarm
as a minimum but bear in mind that users seek more
sophistication with customizable functionality and sleep diaries
with subjective and objective WD tracking. Although further
research is required to determine the efficacy of sleep apps,
employing user-centric designs to develop engaging apps that
are evidence based offers a new opportunity to advanceclinical
care for dleep.

Thisresearch is supported by the CRC for Alertness, Safety, and Productivity.

Conflictsof I nterest
None declared.

Multimedia Appendix 1
Online survey.

[PDEF File (Adobe PDF File), 245K B-Multimedia Appendix 1]

Multimedia Appendix 2
Full coding scheme.

http://mental .jmir.org/2019/5/€13895/

JMIR Ment Health 2019 | vol. 6 | iss. 5| €13895 | p. 11
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mental_v6i5e13895_app1.pdf&filename=f2af266fcb817990bc317876c239bd76.pdf
https://jmir.org/api/download?alt_name=mental_v6i5e13895_app1.pdf&filename=f2af266fcb817990bc317876c239bd76.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Ajietal

[PDE File (Adobe PDF File), 135K B-Multimedia Appendix 2]

Multimedia Appendix 3
Main themes and subthemes from workshops.

[PDE File (Adobe PDF File), 114K B-Multimedia Appendix 3]

Multimedia Appendix 4
Characteristics and features of sleep appsin the sample.

[PDE File (Adobe PDF File), 132KB-Multimedia Appendix 4]

Multimedia Appendix 5
Full table of coding frequencies by category.

[PDEF File (Adobe PDF File), 113K B-Multimedia Appendix 5]

References

1.

AdamsRJ, Appleton SL, Taylor AW, Gill TK, Lang C, McEvoy RD, et al. Sleep health of Australian adultsin 2016: results
of the 2016 Sleep Health Foundation national survey. Sleep Health 2017 Feb;3(1):35-42. [doi: 10.1016/j.5leh.2016.11.005]
[Medline: 28346149]

2. Roth T. New developmentsfor treating sleep disorders. JClin Psychiatry 2001;62(Suppl 10):3-4 [EREE Full text] [Medline:
11388588]

3. Rosen RC, ZozulaR, Jahn EG, Carson JL. Low rates of recognition of sleep disordersin primary care: comparison of a
community-based versus clinical academic setting. Sleep Med 2001 Jan;2(1):47-55. [Medline: 11152982]

4.  Research2Guidance. 2018. 325,000 mobile health apps availablein 2017 - Android now the leading mHealth platform
URL: https://research2guidance.com/325000-mobil e-heal th-apps-available-in-2017/ [accessed 2019-01-07] [WebCite
Cache ID 75EwurraK]

5. Shin JC, Kim J, Grigshy-Toussaint D. Mobile phone interventions for sleep disorders and sleep quality: systematic review.
JMIR Mhealth Uhealth 2017 Sep 7;5(9):€131 [FREE Full text] [doi: 10.2196/mhealth.7244] [Medline: 28882808]

6. KrebsP, Duncan DT. Health app use among US mobile phone owners: a national survey. IMIR Mhealth Uhealth
2015;3(4):e101 [FREE Full text] [doi: 10.2196/mhealth.4924] [Medline: 26537656]

7.  McCurdieT, TanevaS, Casselman M, Yeung M, McDanid C, Ho W, et al. mHealth consumer apps. the case for user-centered
design. Biomed Instrum Technol 2012;Suppl:49-56. [doi: 10.2345/0899-8205-46.52.49] [Medline: 23039777)

8.  Denzin NK. Triangulation: a case for methodological evaluation and combination. In: Sociological Methods. New York:
McGraw-Hill; 1978:339-357.

9. Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh Sleep Quality Index: a new instrument for
psychiatric practice and research. Psychiatry Res 1989 May;28(2):193-213. [Medline: 2748771]

10. Morin CM. Insomnia: Psychological Assessment and Management. New York, NY: Guilford Press; 1993.

11. Bastien CH, Valieres A, Morin CM. Validation of the Insomnia Severity Index as an outcome measure for insomnia
research. Sleep Med 2001 Jul;2(4):297-307. [Medline: 11438246]

12. SandersE, Stappers P. Convivial Toolbox: Generative Research for the Front End of Design. Amsterdam: BIS Publishers;
2013.

13.  Muller MJ. Participatory design: the third spacein HCI. In: Jacko JA, Sears A, editors. Human-Computer Interaction:
Development Process. Florida, United States: CRC Press; 2003.

14. Gray D, Brown S, Macanufo J. Gamestorming: A Playbook for Innovators, Rulebreakers, and Changemakers. Sebastopol:
O'Rellly; 2010.

15. BraunV, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006 Jan;3(2):77-101. [doi:
10.1191/1478088706gp0630a]

16. Chan C, West S, Glozier N. Commencing and persisting with aweb-based cognitive behavioral intervention for insomnia
aqualitative study of treatment completers. JMed Internet Res 2017 Feb 10;19(2):€37 [FREE Full text] [doi:
10.2196/jmir.5639] [Medline: 28188124]

17. Donkin L, Glozier N. Mativators and motivations to persist with online psychological interventions: a qualitative study of
treatment completers. JMed Internet Res 2012;14(3):e91 [FREE Full text] [doi: 10.2196/jmir.2100] [Medline: 22743581]

18.  Schilling J. On the pragmatics of qualitative assessment. Eur J Psychol Assess 2006 Jan;22(1):28-37. [doi:
10.1027/1015-5759.22.1.28]

19. Pagano D, Maalej W. User feedback in the appstore: an empirical study. 2013 Jun Presented at: | EEE International Conference
on Reguirements Engineering; July 15-19, 2013; Rio do Janeiro, Brazil p. 125-134.

http://mental .jmir.org/2019/5/€13895/ JMIR Ment Health 2019 | vol. 6 | iss. 5 | €13895 | p. 12

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mental_v6i5e13895_app2.pdf&filename=814ba2a1c2458dca61029b1faea2b5e4.pdf
https://jmir.org/api/download?alt_name=mental_v6i5e13895_app2.pdf&filename=814ba2a1c2458dca61029b1faea2b5e4.pdf
https://jmir.org/api/download?alt_name=mental_v6i5e13895_app3.pdf&filename=2a86b955669435864ebd6bef92257379.pdf
https://jmir.org/api/download?alt_name=mental_v6i5e13895_app3.pdf&filename=2a86b955669435864ebd6bef92257379.pdf
https://jmir.org/api/download?alt_name=mental_v6i5e13895_app4.pdf&filename=525034d7c603426e511ed0cb7eaf184b.pdf
https://jmir.org/api/download?alt_name=mental_v6i5e13895_app4.pdf&filename=525034d7c603426e511ed0cb7eaf184b.pdf
https://jmir.org/api/download?alt_name=mental_v6i5e13895_app5.pdf&filename=02ef0496bee0fffb073ba53b5d9019a0.pdf
https://jmir.org/api/download?alt_name=mental_v6i5e13895_app5.pdf&filename=02ef0496bee0fffb073ba53b5d9019a0.pdf
http://dx.doi.org/10.1016/j.sleh.2016.11.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28346149&dopt=Abstract
http://www.psychiatrist.com/jcp/article/pages/2001/v62s10/v62s1001.aspx
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11388588&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11152982&dopt=Abstract
https://research2guidance.com/325000-mobile-health-apps-available-in-2017/
http://www.webcitation.org/

                                            75EwurraK
http://www.webcitation.org/

                                            75EwurraK
http://mhealth.jmir.org/2017/9/e131/
http://dx.doi.org/10.2196/mhealth.7244
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28882808&dopt=Abstract
http://mhealth.jmir.org/2015/4/e101/
http://dx.doi.org/10.2196/mhealth.4924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26537656&dopt=Abstract
http://dx.doi.org/10.2345/0899-8205-46.s2.49
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23039777&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2748771&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11438246&dopt=Abstract
http://dx.doi.org/10.1191/1478088706qp063oa
http://www.jmir.org/2017/2/e37/
http://dx.doi.org/10.2196/jmir.5639
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28188124&dopt=Abstract
http://www.jmir.org/2012/3/e91/
http://dx.doi.org/10.2196/jmir.2100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22743581&dopt=Abstract
http://dx.doi.org/10.1027/1015-5759.22.1.28
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Ajietal

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

Milward J, Khadjesari Z, Fincham-Campbell S, Deluca P, Watson R, Drummond C. User preferences for content, features,
and style for an app to reduce harmful drinking in young adults: analysis of user feedback in app stores and focus group
interviews. IMIR Mhesalth Uhealth 2016 May 24;4(2):e47 [FREE Full text] [doi: 10.2196/mhealth.5242] [Medline: 27220371]
Thiring M, Mahlke S. Usability, aesthetics and emotions in human-technology interaction. Int J Psychol 2007
Aug;42(4):253-264. [doi: 10.1080/00207590701396674]

Schueller SM, Neary M, O'Loughlin K, Adkins EC. Discovery of and interest in health apps among those with mental
health needs: survey and focus group study. JMed Internet Res 2018 Jun 11;20(6):€10141 [FREE Full text] [doi:
10.2196/10141] [Medline: 29891468]

NicholasJ, Fogarty AS, Boyddll K, Christensen H. Thereviewsarein: aqualitative content analysis of consumer perspectives
on appsfor bipolar disorder. JMed Internet Res 2017 Apr 7;19(4):€105 [FREE Full text] [doi: 10.2196/jmir.7273] [Medline:
28389420]

Khalid H, Shihab E, Nagappan M, Hassan AE. What do mobile app users complain about? | EEE Softw 2015 May;32(3): 70-77.
[doi: 10.1109/M S.2014.50]

Frie K, Hartmann-Boyce J, Jebb S, Albury C, Nourse R, Aveyard P. Insights from Google Play Store user reviews for the
development of weight loss apps: mixed-method analysis. IMIR Mhealth Uhealth 2017 Dec 22;5(12):€203 [EREE Full
text] [doi: 10.2196/mhealth.8791] [Medline: 29273575]

MendiolaMF, Kalnicki M, Lindenauer S. Valuable featuresin mobile health apps for patients and consumers. content
analysisof appsand user ratings. IMIR Mhealth Uhealth 2015 May 13;3(2):e40 [FREE Full text] [doi: 10.2196/mhealth.4283]
[Medline: 25972309]

Hilliard ME, Hahn A, Ridge AK, Eakin MN, Riekert KA. User preferences and design recommendations for an mHealth
app to promote cystic fibrosis self-management. IMIR Mhealth Uhealth 2014;2(4):e44 [FREE Full text] [doi:
10.2196/mhealth.3599] [Medline: 25344616]

Pollard CM, Howat PA, Pratt IS, Boushey CJ, Delp EJ, Kerr DA. Preferred tone of nutrition text messages for young adults:
focus group testing. IMIR Mhealth Uhealth 2016 Jan 19;4(1):el [FREE Full text] [doi: 10.2196/mhealth.4764] [Medline:
26787115]

Lindgreen P, Lomborg K, Clausen L. Patient experiences using a self-monitoring app in eating disorder treatment: qualitative
study. IMIR Mhealth Uhealth 2018 Jun 22;6(6):€10253 [FREE Full text] [doi: 10.2196/10253] [Medline: 29934285]
Dennison L, Morrison L, Conway G, Yardley L. Opportunities and challenges for smartphone applicationsin supporting
health behavior change: qualitative study. J Med Internet Res 2013;15(4):e86 [ FREE Full text] [doi: 10.2196/[mir.2583]
[Medline: 23598614]

Middlemass J, Davy Z, Cavanagh K, Linehan C, Morgan K, Lawson S, et a. Integrating online communities and social
networkswith computerised treatment for insomnia: aqualitative study. Br JGen Pract 2012 Dec;62(605):e840-e850 [ FREE
Full text] [doi: 10.3399/bjgp12X659321] [Medline: 23211265]

Peters D, Calvo R, Ryan R. Designing for motivation, engagement and wellbeing in digital experience. Front Psychol
2018;9(797) [EREE Full text] [doi: 10.3389/fpsyq.2018.00797] [Medline: 29892246]

Adams SK, Kidler TS. Sleep quality as a mediator between technology-related sleep quality, depression, and anxiety.
Cyberpsychol Behav Soc Netw 2013 Jan;16(1):25-30. [doi: 10.1089/cyber.2012.0157] [Medline: 23320870]
Research2Guidance. User Survey: Wearables UK and US URL : https://research?2guidance.com/
325000-moabile-health-apps-available-in-2017/ [accessed 2019-01-07] [WebCite Cache ID 75EwurraK]

Grand View Research. 2018. Wearable Sensors Market Size, Share & Trends Analysis Report By Sensor Type, By Device
(Smart Watch, Fitness Band, Smart Glasses, Smart Fabric), By Vertical, By Region, And Segment Forecast, 2018 - 2025
URL: https://www.grandviewresearch.com/industry-analysi /gl obal -wearable-sensor-market? [ accessed 2019-03-01]
[WebCite Cache ID 76X NEa4BE]

Liu W, Ploderer B, Hoang T. In bed with technology: challenges and opportunities for sleep tracking. In: Proceedings of
the Annual Meeting of the Australian Special Interest Group for Computer Human Interaction. Dec. 2015 Presented at:
OzCHI'15; December 7-10, 2015; Melbourne, Australiap. 142-151. [doi: 10.1145/2838739.2838742]

Kapur V, Redline S, Nieto F, Young T, Newman A, Henderson J. The relationship between chronically disrupted sleep
and healthcare use. Sleep 2002;25(3):289-296. [Medline: 12003159]

Abbreviations

CBTI: cognitive behaviora therapy for insomnia
ISI: Insomnia Severity Index

mHealth: mobile health

PSQI: Pittsburgh Sleep Quality Index

WD: wearable device

http://mental .jmir.org/2019/5/€13895/ JMIR Ment Health 2019 | vol. 6 | iss. 5 | €13895 | p. 13

(page number not for citation purposes)


http://mhealth.jmir.org/2016/2/e47/
http://dx.doi.org/10.2196/mhealth.5242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27220371&dopt=Abstract
http://dx.doi.org/10.1080/00207590701396674
http://www.jmir.org/2018/6/e10141/
http://dx.doi.org/10.2196/10141
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29891468&dopt=Abstract
http://www.jmir.org/2017/4/e105/
http://dx.doi.org/10.2196/jmir.7273
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28389420&dopt=Abstract
http://dx.doi.org/10.1109/MS.2014.50
http://mhealth.jmir.org/2017/12/e203/
http://mhealth.jmir.org/2017/12/e203/
http://dx.doi.org/10.2196/mhealth.8791
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29273575&dopt=Abstract
http://mhealth.jmir.org/2015/2/e40/
http://dx.doi.org/10.2196/mhealth.4283
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25972309&dopt=Abstract
http://mhealth.jmir.org/2014/4/e44
http://dx.doi.org/10.2196/mhealth.3599
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25344616&dopt=Abstract
http://mhealth.jmir.org/2016/1/e1/
http://dx.doi.org/10.2196/mhealth.4764
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26787115&dopt=Abstract
http://mhealth.jmir.org/2018/6/e10253/
http://dx.doi.org/10.2196/10253
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29934285&dopt=Abstract
http://www.jmir.org/2013/4/e86/
http://dx.doi.org/10.2196/jmir.2583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23598614&dopt=Abstract
http://bjgp.org/cgi/pmidlookup?view=long&pmid=23211265
http://bjgp.org/cgi/pmidlookup?view=long&pmid=23211265
http://dx.doi.org/10.3399/bjgp12X659321
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23211265&dopt=Abstract
https://dx.doi.org/10.3389/fpsyg.2018.00797
http://dx.doi.org/10.3389/fpsyg.2018.00797
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29892246&dopt=Abstract
http://dx.doi.org/10.1089/cyber.2012.0157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23320870&dopt=Abstract
https://research2guidance.com/325000-mobile-health-apps-available-in-2017/
https://research2guidance.com/325000-mobile-health-apps-available-in-2017/
http://www.webcitation.org/

                                            75EwurraK
https://www.grandviewresearch.com/industry-analysis/global-wearable-sensor-market?
http://www.webcitation.org/

                                            76XNEa4BE
http://dx.doi.org/10.1145/2838739.2838742
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12003159&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Ajietal

Edited by J Torous; submitted 04.03.19; peer-reviewed by V Rocio, A Powell; comments to author 19.03.19; revised version received
24.04.19; accepted 28.04.19; published 24.05.19

Please cite as.

Aji M, Gordon C, Peters D, Bartlett D, Calvo RA, Nagshbandi K, Glozier N

Exploring User Needs and Preferences for Mobile Apps for Seep Disturbance: Mixed Methods Study
JMIR Ment Health 2019;6(5):€13895

URL: http://mental.jmir.org/2019/5/€13895/

doi: 10.2196/13895

PMID: 31127714

©Melissa Aji, Christopher Gordon, Dorian Peters, Delwyn Bartlett, Rafael A Calvo, Khushnood Nagshbandi, Nick Glozier.
Originally published in IMIR Mental Health (http://mental .jmir.org), 24.05.2019. Thisis an open-access article distributed under
theterms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in IMIR Mental Health, is properly

cited. The complete bibliographic information, alink to the origina publication on http://mental.jmir.org/, aswell asthis copyright
and license information must be included.

http://mental .jmir.org/2019/5/€13895/ JMIR Ment Health 2019 | vol. 6 | iss. 5 | €13895 | p. 14

(page number not for citation purposes)

RenderX


http://mental.jmir.org/2019/5/e13895/
http://dx.doi.org/10.2196/13895
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31127714&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

