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Abstract

Background: Chronic conditions account for 75% of health care costs, and the impact of chronic illness is expected to grow
over time. Although subjective well-being predicts better health outcomes, people with chronic conditions tend to report lower
well-being. Improving well-being might mitigate costs associated with chronic illness; however, existing interventions can be
difficult to access and draw from a single theoretical approach. Happify, adigital well-being intervention program drawing from
multiple theoretical traditionsto target well-being, has aready been established as an efficacious means of improving well-being
in both distressed and nondistressed users.

Objective: Thisstudy aimed to compare change in well-being over time after using Happify for users with and without a chronic
condition.

Methods: Data were obtained from Happify users, a publicly available digital well-being program accessible via website or
mobile phone app. Users work on tracks addressing a specific issue (eg, conquering negative thoughts) composed of games and
activities based on positive psychology, cognitive behavioral therapy, and mindfulness principles. The sample included 821 users
receiving at least 6 weeks exposure to Happify (ranging from 42 to 179 days) who met other inclusion criteria. As part of a
baseline questionnaire, respondents reported demographic information (age and gender) and whether they had any of the prespecified
chronic conditions: arthritis, diabetes, insomnia, multiple sclerosis, chronic pain, psoriasis, eczema, or some other condition (450
reported a chronic condition, whereas 371 did not). Subjective well-being was assessed with the Happify Scale, a 9-item measure
of positive emotionality and life satisfaction. To evaluate changesin well-being over time, amixed effectslinear regression model
was fit for subjective well-being, controlling for demographics and platform usage.

Results. At baseline, users with a chronic condition had significantly lower subjective well-being (mean 38.34, SD 17.40) than
users without a chronic condition (mean 43.65, SD 19.13). However, change trgjectories for users with or without a chronic
condition were not significantly different; both groups experienced equivalent improvements in well-being. We also found an
effect for time from baseline (b=0.071; SE=0.010; P<.01) and number of activities completed (b=0.03; SE=0.009; P<.01), and
a 2-way interaction between number of activities completed and time from baseline (b=0.0002; SE=0.00006; P<.01), such that
completing more activities and doing so over increasingly longer periods produced improved well-being scores.

Conclusions: Datafrom this study support the conclusion that userswith achronic condition experienced significant improvement
over time. Despite reporting lower subjective well-being on the whole, their change trajectory while using Happify was equival ent
to those without a chronic condition. Consistent with past research, users who completed more activities over a longer period
showed the most improvement. In short, the presence of a chronic condition did not prevent users from showing improved
well-being when using Happify.
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Introduction

Background

According to the Center for Disease Control, chronic conditions
aretheleading cause of death and disability inthe United States.
Chronic conditions affect over 40% of the US population [1],
and amost 20% of individuals with chronic illnesses report
activity limitations that impede their ability to complete daily
tasks, including work [2]. Indeed, having aself-reported chronic
condition is associated with decreased work function [3] and
appears to be the strongest predictor of absenteeism and work
impairment [4].

People with chronic conditions also account for the greatest use
of health care services [2,5], accounting for 75% or more of
health care costs [1]. Relative to people without chronic
conditions, health care spending is 3 times higher for individuals
with 1 chronic condition [2] and increases with each additional
chronic condition [5] and the presence of activity limitations
[2]. As a result of an aging population and increased life
expectancy [5], the impact of chronic illness is expected to
further grow over time [6].

Chronic conditions are associated with lower level s of subjective
well-being, which is defined as acombination of greater positive
affect and life satisfaction, and lower negative affect [7].
Decreasing levels of psychologica well-being are aso
associated with increased risk for onset of chronic conditions
[8]. For example, people suffering from insomnia report lower
levels of subjective well-being [9], and people with asthma,
arthritis, diabetes, or heart disease are more likely to indicate
that they are dissatisfied or very dissatisfied with their lives
[10]. Adolescents with chronic conditions also report poorer
emotional well-being than those without chronic conditions
[11].

Conversely, among individuals with chronic conditions, high
levels of well-being benefit their physical health. Positive affect,
€g, may improve survival and recovery rates among peoplewith
physical illnesses by activating the autonomic nervous system
and the hypothalamic-pituitary-adrenal axis[12]. Positive mood
increases the use of self-management strategies among
individuals with chronic illness (eg, medication adherence,
lifestyle changes, and engaging in preventative behaviors),
resulting in fewer complications, symptoms, and activity
limitations associated with that illnessand, inturn, further boosts
positive mood [13]. Greater emotional well-being also predicts
better long-term prognoses among patients with physical
illnesses [12]; in cardiac patients specifically, an increase of 1
SD in psychological well-being is associated with an 11%
reduction in rehospitalization risk [14]. Higher levels of positive
affect have demonstrated benefits (eg, better health outcomes
and slower disease progression) in a number of other chronic
conditions including HIV, chronic heart disease, and coronary
artery disease [14-16].
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Given the benefits of subjective and psychological well-being
among people with chronic conditions, which has been
demonstrated in both correlational and experimental studies, a
growing body of research has examined the impact of
interventionstargeting well-being, or mental health, on chronic
illness symptoms. A total of 3 key theoretical traditions have
been leveraged to improve well-being and mental health in
chronic conditions: cognitive behavioral therapy (CBT) [17],
mindful ness-based stress reduction (MBSR) [18], and positive
psychological interventions (PPIs) [19-21]. In patients living
with chronic pain, arobust literature hasfound that it is possible
to enhance subjective well-being, and as a result, to improve
pain levelsand lessen disability by delivering CBT [22], MBSR
[23], or PPIs[24]. Indeed, across a number of chronic somatic
diseases, MBSR has a positive impact on mental health and
physical health outcomes[25-27], asdoes CBT [28,29]. Positive
psychology approachesdiffer from CBT and MBSR in that they
explicitly target positive affect, which has been associated with
lower mortality rates, better treatment compliance, and slower
disease progression in a variety of diseases, above and beyond
theimpact of depression [12,14,30,31]. Interventionsthat target
positive affect have directly improved chronic pain symptoms
[24,32,33], eveninindividual swith more severe disability such
as spinal cord injury, neuromuscular disease, or multiple
sclerosis[34].

However, there are numerous barriers to accessing in-person
interventions, including cost, logistics, and stigma [35,36]. As
a result, research has pivoted to explore internet-based
interventions, which have the ability to widely increase access
to treatment. It is now well established that internet-based
behavioral interventions can have a positive effect on
psychological well-being [37-39]. However, 1 limitation of
previous research is that previous studies targeting well-being
tend to draw on either CBT [28,29], mindfulness[23,25,27], or
positive psychology [24,32,33], with studiesincluding multiple
theoretical approaches comparing those interventions rather
than combining them [26]. However, we argue that it is
important to embrace all 3 approachesfor 2 reasons. First, there
issome research to suggest that what worksfor one patient may
not work for all patients; person-activity fit matters. It seems
particularly important that the patient believesin theintervention
they are using; it must feel authentic to them, and they must
alsothink its premises are plausible[40]. Although mindful ness
may be a panaceafor one person, to another, it may sound corny.
Similarly, CBT may seem overly intellectua to some, whereas
it may be just the analytical approach that another patient was
looking for. When a patient can choose between multiple
approaches, they have the opportunity to select one that they
feel is afit for them, improving their chances of success [41].
Second, we believe that it is important to offer a packaged
approach containing multiple frameworks because it seemsclear
that different psychological interventions operate via different
mechanisms (eg, positive affect vs depression) and that
intervening through both mechanisms could be better than
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intervening via only one [42,43]. To our knowledge, no other
study or intervention has combined these methods.

Study Objectives

Inthisstudy, we offered adigital intervention platform, Happify,
which contains activities that draw from each of the 3 key
theoretical approaches. The activities on Happify are adapted
efficacious interventions, ie, interventions with evidence from
at least two separate research studies, in different samples[44].
Activities are categorized into 5 different groups. savor
(activities focusing on mindfulness), thank (activities focusing
on gratitude), aspire (activities focusing on optimism, goal
setting, and finding meaning and purpose), give (activities
focusing on kindness, forgiveness, and prosocidity), and
empathize (activities focusing on self-compassion and
perspective taking). On Happify, activities from the various
categories are grouped into tracks, which are designed to focus
on a specific issue or problem (eg, reducing stress). Users are
able to freely choose atrack of interest on the platform and to
select between different activity variants in a track. Thus, by
completing activities on the Happify platform, users are exposed
to well-being interventions from the theoretical traditions of
mindfulness, CBT, and positive psychology.

Prior research has demonstrated that using Happify can
effectively increase subjective and psychologica well-being.
Moreover, 1 study of existing Happify users demonstrated that
usage was associated with morethan a27% increasein positive
emotions over the course of 8 weeks, with greater gains among
high-usage participants [45]. In another study using a
randomized controlled design, participants randomly assigned
to Happify and who completed a minimum of 2 activities per
week on average showed statistically greater improvementsin
depression, anxiety, and resilience compared with a
psychoeducation comparison condition or participants with
lower platform usage [46]. In addition, a recent study [47]
conducted with employees who were experiencing high levels
of emotional or workplace distress found that those who used
Happify at the recommended level showed greater improvements
in resilience than those randomized to a psychoeducational
comparison condition or those who did not use their assigned
platform. The ideal dosage identified in previous internal and
published research is 16 activities over the course of 8 weeks
[46,47]. Taken together, these results suggest that using Happify
can improve well-being in avariety of contexts.

In summary, we argue that improving subjective well-being is
important for individual swith chronic conditions because it can
help improve their physical condition, thereby reducing the
associated costs [1]. We also argue that existing interventions
that target well-being can be difficult to access, asthey are often
offered in person, with associated expenses and other barriers
[35,36], and are rarely integrated to contain multiple existing,
evidence-based intervention approaches. We provide evidence
that a digital platform, Happify, which draws from multiple
theoretical traditions to target well-being, has already been
established as an efficacious means of improving well-being in
both distressed and nondistressed users [45-47]. Although
individuals with chronic conditions tend to have lower levels
of well-being compared with individuals without chronic
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conditions [7], thereis no reason to believe that they will show
aless robust response to these interventions.

In this study, we tested the hypothesis that Happify's efficacy
on users without chronic conditions would generalize to a
sample of users who report living with a chronic condition.
Specifically, we analyzed observational data using Happify to
compare the trgectory of change in well-being over time
experienced by users on Happify who do and do not report
having chronic conditions.

Methods

Recruitment and Sample

Data were drawn from registered users of Happify, a publicly
availabledigital platform that offers games and activities based
on research in positive psychology, CBT, and mindfulness.
Although Happify islocated in the United States, the platform
is available worldwide and has been localized in 8 different
languages to date. Of the 821 users included in our analyses,
the majority used the English language version of the platform
(605/821, 73.7% of sample); the remaining users used Happify
as trandlated into German (25/821, 3.1% of sample), Spanish
(15/821, 1.8% of sample), Japanese (8/821, 1.0% of sample),
French (4/821, 0.5% of sample), Portuguese (3/821, 0.4% of
sample), and Chinese (1/821, 0.1% of sample).

When registering with Happify, users provided semipassive
consent that their data could be used for research purposes.
Specifically, to access Happify content, users were asked to
agree to the following statement: “Information that we collect
about you also may be combined by us with other information
available to us through third parties for research and
measurement purposes, including measuring the effectiveness
of content, advertising, or programs. This information from
other sources may include age, gender, demographic,
geographic, personal interests, product purchase activity or other
information.” Datafrom all users aged 18 years and older who
created accounts on the site between October 29, 2018, and
April 4, 2019 (when data were queried), were initialy
considered; before October 29, 2018, Happify did not ask users
about their chronic condition status. Our secondary analysis of
Happify consumer data was performed under the supervision
of IntegReview, an independent institutional review board.

Materials and Procedures

Screenshots of Happify can be found in a previous publication
[46]. After registering with Happify, users completed the
onboarding process by responding to aseries of questions about
their inter- and intrapersonal circumstances, as well as
demographic questions such as gender and age, which were
collected as a categorical variable with the following options:
18 to 24 years, 25 to 34 years, 35 to 44 years, 45 to 54 years,
55 to 64 years, and 65 years or older. This was completed to
allow for the algorithmic recommendation of aone of anumber
of tracks focused on certain psychosocial topics such as health
and well-being, mindful ness and meditation, and relationships.
In addition, respondents were asked to select all that apply from
a list of chronic conditions, including arthritis, diabetes,
insomnia, multiple sclerosis, chronic pain, psoriasis, eczema,
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or some other condition. Respondents who sel ected “ some other
condition” were not asked to clarify further what that condition
was. Finally, the respondent was asked to report on anxiety
symptoms by completing the generalized anxiety disorder 2-item
(GAD-2) scale [48].

Primary Outcome: Subjective Well-Being

The respondent’s subjective well-being was assessed with the
Happify Scale, a 9-item measure that includes a positive
emotionality component and alife satisfaction component, with
higher scores indicating greater well-being [45]. The 4-item
subscale measuring positive emotionality was based on the
Positive and Negative Affect Schedule [49], a self-report
measure that asks participants to indicate the extent to which
they experience positive and negative emotions. For example,
using a 5-point scale ranging from “Never” to “Very often
(almost every day),” participants were asked to respond to the
following question, “In the past month, how often have you felt
joyous, exuberant, inspired, and/or awestruck?’ The 5-item life
satisfaction subscale was adapted from the Satisfaction with
Life Scale [50] and used to assess satisfaction with different
lifedomains (eg, work, leisure, and relationships). For example,
using a 7-point scale ranging from “Very dissatisfied” to “Very
satisfied,” participants were asked to respond to the following
question, “How satisfied do you fedl with the relationshipsin
your life?” Scores on the subjective well-being composite range
from O (low subjective well-being) to 100 (high subjective
well-being). Scalevalidation using ageneral population sample
from Amazon MTurk indicated that scores between 46 and 49
corresponded to the 25th percentile, scores between 61 and 63
corresponded to the 50th percentile, and scores between 75 and
77 corresponded to the 75th percentile of the Happify Scale.
Internal validation data indicated that composite scale scores
had acceptable reliability (alpha=.89) and were significantly
and strongly associated with both subjective happiness [51] at
r=0.78 and a measure of depressive symptoms (Center for
Epidemiologic Studies Depression Scale [52]) at r=—0.75.

Participants were prompted to complete the Happify Scale on
the day after completing the platform registration onboarding
process and every 2 weeks thereafter. In each case, the
assessment was optional, and users were able to exit out of the
assessment without completing it if they wished. As a resullt,
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there was considerable variability in terms of how many
assessments users compl eted and when those assessmentswere
completed. For each individual, we calculated an average time
between any 2 assessments (in days). The average of this
average across the sample is 30.69 days (SD=21.10), ranging
from 11.83 to 149.

Statistical Analysis

Descriptive statistics were stratified by self-reported chronic
condition status (yes vs no). Group differences in baseline
variables were examined using chi-square tests for categorical
characteristics and t tests or Mann Whitney U tests (in the case
of non-normally distributed variables) for continuous variables.

To evaluate changes in well-being over time, a mixed effects
linear regression model was fit for subjective well-being. The
predictor variable of key interest was self-report of any of the
8 chronic conditions gathered at basgline. A binary variable was
created to indicate having 1 or more chronic conditionsvsnone.
The following covariates were included as control variables:
gender, age category, number of activities completed on
Happify, baseline anxiety [48], and time from baseline to each
assessment (in days). All of these were treated as fixed effects.

Normally distributed person-specific random effects were
included to account for varying numbers of follow-up
assessments. To test whether changes in outcome measures
differed between those reporting a chronic condition and those
not reporting achronic condition, all interaction terms between
timefrom baseline, number of activities completed, and chronic
condition status were included. Adherence to modeling
assumptions was tested using residual plots (eg, Q-Q plots to
examineif residuals followed a Gaussian distribution) and was
met.

All computationswere donein R, version 3.6.1 [53]. All linear
mixed models were fitted using the R packages Ime4 [54] and
ImerTest [55]. P values were calculated from Satterthwaite
approximations for degrees of freedom [56]. All tests were
2-sided, and P valueslessthan .05 were considered statistically
significant.

For Figure 1, data points are derived from predicted values of
linear mixed models. Error bars are based on 95% Cls from
those predicted values.
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Figure 1. Changeinwell-being over time for users with and without a chronic condition. Facets are broken into the 25th, 50th, and 75th percentile of
activities completed. Gray bands around the chronic condition lines reflect 95% Cls.
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Data Exclusion

During the study period, 6801 new users created accounts and
completed the baseline assessment. Of these, datawere excluded
from those users who never completed any activities (n=1931)
or who did not completetheir self-report measuresin away that
makes logical sense in relation to their usage of the platform
(n=1058). Specificaly, to be included, they were required to
use Happify within 30 days of taking their initial baseline
assessment—otherwise, their baseline assessment may or may
not have accurately represented their state when they started
using Happify. They were also required to have taken their final
assessment within 30 days of their final activity to maximize
chancesthat self-report scores were representative of the user’'s
psychological state when usage was terminated. In addition,
users were excluded if they did not receive a minimum of 6
weeks' exposure to Happify. They were not required to use
Happify at any particular level during that time, but they were
required to at least have had access to Happify for 6 weeks or
more (2939 users were excluded by this criterion). Finally, 52
participants had missing onboarding questions because of a
server error and were excluded. The final sample consisted of
821 users who had access to the platform between 42 and 179
days.

Power

A statistical power analysis was performed for sample size
estimation based on data from a randomized study examining
Happify’sefficacy [46]. The effect size (ES) in this study, based
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on participants randomly assigned to Happify (vs a control
condition) and who used the platforms at the recommended
level (ie, completing an average of 2 activities per week), was
n2=0.021, classified assmall by Cohen [57] criteria. Specifying
alpha=.05 and power=0.80, the projected sample size needed
with this ES (GPower 3.1.9.2 [58]) for a repeated-measures
analysis with a between-within interaction was n=94. This
calculation was made with the conservative estimate of only 2
assessments and a correlation between repeated measures of
r=0.50. Thus, this study was adequately powered to detect the
effect of interest.

Results

Baseline Sample Characteristics

Table 1 displays the baseline sample characteristics of
individuals who reported having a chronic condition and those
who did not. Most importantly, the 2 groups were not
statistically different with respect to the number of activities
completed or the number of assessments finished. There were
significant differences, however, between the 2 groupsin terms
of age, such that users reporting a chronic condition were more
likely to fall into the older age categories and less likely to fall
in the 18 to 24-year-old category. All users with a chronic
condition reported having a health condition impacting their
well-being, although 25 individual s without a chronic condition
also reported this. Users with chronic conditions were also
significantly more likely to be characterized as having anxiety
based on their GAD-2 scores (65.6% vs 55.0%).
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Table 1. Baseline sample characteristics and platform usage of the users with and without chronic conditions.

Characteristic Chronic conditions (n=450) No chronic conditions (n=371) P value
Female, n (%) 372(82.7) 305 (82.2) 94
Age (years), n (%) <.001

18-24 73(16.2) 103 (27.8)

25-34 139 (30.9) 116 (31.3)

35-44 109 (24.2) 88(23.7)

45-54 86 (19.1) 41 (11.2)

55-64 35(7.8) 20 (5.4)

65+ 8(1.8) 3(0.8)
Activities completed, mean (SD) 56.20 (86.63) 50.50 (64.51) .29
Total time elapsed between first and last activity (in days), 72.19 (27.19) 76.23 (30.79) .046
mean (SD)
Total number of assessments, mean (SD) 4.18 (1.76) 4.20 (1.69) .86
Isthere a health condition or concern that impacts your happiness or well-being currently?, n (%) <.001

Not at all 0(0.0) 346 (93.3)

Yes, not major 259 (57.6) 23(6.2)

Yes, very much 191 (42.4) 2(0.5)
Arthritis, n (%) 31(8.5) 0(0.0) <.001
Chronic pain, n (%) 75 (20.5) 0(0.0) <.001
Insomnia, n (%) 92 (25.2) 0(0.0) <.001
Multiple sclerosis, n (%) 3(0.8) 0(0.0) .33
Psoriasis, n (%) 7(L9) 0(0.0) .05
Diabetes, n (%) 13(3.6) 0(0.0) .003
Eczema, n (%) 0(0.0) 0(0.0) Not applicable
Other chronic condition, n (%) 269 (73.7) 0(0.0) <.001
Number of chronic conditions, median (IQR) 1.00 (1.00-2.00) 0.00 (0.00-0.00) <.0012
Positive emotion score, mean (SD) 32.34 (17.65) 36.43 (20.52) .002
Life satisfaction score, mean (SD) 44.78 (21.55) 51.36 (22.55) <.001
Subjective well-being, mean (SD) 38.34 (17.40) 43.65 (19.13) <.001
Generalized anxiety disorder 2-item scores, median (IQR)  4.00 (2.00-6.00) 3.00 (2.00-5.00) .002

aMann Whitney U test.

The 2 groups were significantly different at baseline in terms
of positive emotionality, as userswith achronic condition (mean
32.34, SD 17.65) had lower positive emotion scores than users
without a chronic condition (mean 36.43, SD 0.52); life
satisfaction baseline scoreswere similarly statistically different
for users with a chronic condition (mean 44.78, SD 21.55) and
those without a chronic condition (mean 51.36, SD 22.55), with
users with a chronic condition scoring lower. Users with a
chronic condition also had lower scores on the composite
subjective well-being scale (mean 38.34, SD 17.40) than users
without a chronic condition (mean 43.65, SD 19.13).

For those users with a chronic condition, the most common
reported category was “other,” followed by insomnia, chronic
pain, and arthritis. The most common number of reported
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conditions was 1; however, 136 users (136/450, 30.2% of the
users with chronic conditions) reported having 2 or more.

Changein Well-Being Over Time

For subjective well-being scores at final assessment, therewere
main effects for chronic condition status (b=4.82; SE=1.51,
P<.01) and baseline GAD-2 score (b=—3.43; SE=0.30; P<.01).
Users reporting a chronic condition and users reporting higher
levels of anxiety had lower subjective well-being scores at their
final assessment. In addition, there was an effect for time from
baseline (b=0.071; SE=0.010; P<.01) and number of activities
completed (b=0.03; SE=0.009; P<.01). Higher subjective
well-being scores occurred among users who had been active
users on Happify for longer and who had completed higher
numbers of activities. Finally, there was a 2-way interaction
between number of activities completed and time from baseline
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(b=0.0002; SE=0.00006; P<.01). For al users, completing more
activities and doing so over increasingly longer periods
interacted to produce improved well-being scores. There were
no other significant interactions. However, there was no
significant interaction between time from baseline and chronic
condition status (b=-0.013; SE=0.071; P=.46). These results
indicate that users with and without a chronic condition both
experienced equal well-being improvementsfrom using Happify
and from completing higher numbers of activities on the
platform; both groups of users showed the same pattern of
change in well-being over time. Depictions of changes in the
subjective well-being scal e across time for both users with and
without a chronic condition are presented in Figure 1. Level of
activities completed is split into 3 facets for the 25th (activities
completed=11), 50th (activities completed=33), and 75th
(activities completed=82) percentiles.

Discussion

Principal Findings

A key objective of this study was to explore whether a digital
intervention could reliably improve subjective well-being among
users living with a chronic condition. We were particularly
interested in testing the impact of an intervention that targets
subjective well-being because of the demonstrated benefits of
subjective well-being, and especially positive affect, among
individuals with chronic conditions such as greater
self-management of their condition [13], better long-term
prognoses [24], and better health outcomes [7,12,14-16].
Although other research suggests that CBT, MBSR, and PPIs
increase subjective well-being and improve physical health
outcomes among peoplewith chronic conditions[22-24], many
of these interventions are in person, making scaling difficult.
In addition, these other interventions draw on just a single
theoretical approach [26], rather than combining strengthsfrom
all 3 approaches into a single intervention. We explored the
impact of improving well-being on userswith chronic conditions
using observational datafrom Happify, an existing commercial
platform that integrates principles from CBT, mindfulness, and
positive psychology and contains users both with and without
chronic conditions. Although prior research supports the idea
that Happify improves well-being among physicaly healthy
users [35,45-47], no research to date has tested Happify's
efficacy in users who are dealing with a chronic disease.

Consistent with other studies demonstrating the effectiveness
of PPIs [32-34], mindfulness [23,26], and CBT [26] on
subjective well-being among people with chronic conditions,
data from this study support the conclusion that users with a
chronic condition experienced significant improvement in
subjectivewell-being over time, and their changetrajectory did
not differ from those without a chronic condition. Users who
completed more activities over a longer period showed the
greatest amount of improvement, a finding that is consistent
with past research [45-47], and chronic condition status did not
change this result. In other words, the presence of a chronic
stressor, at least in the case of chronic conditions, does not
appear to prevent users from experiencing improvements in
well-being when they use Happify.
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Although previous research typically focused on specific
conditions such aschronic pain[32], spinal cord injury, multiple
sclerosis, neuromuscular disease [34], or osteoarthritis[33], we
used a noncategorical approach [59], grouping all users who
self-reported a chronic condition together. Consequently, data
from this study do not speak to whether effectiveness differed
by type of condition. However, other studies found no
differencesin subjective well-being based on type of condition
or visibility of the condition [11]. In addition, researchers have
advocated for the use of a noncategorical approach in applied
research on chronic conditions because people with chronic
conditions share common problems that go above and beyond
the specific symptoms of their particular illness[59], including
lower subjective well-being. This approach may be particularly
relevant when evaluating interventions as communities may
have a large proportion of individuals with chronic conditions
but only small numbers of people with specific conditions[59].
Arguably, then, by using a noncategorical approach and
including participants with avariety of chronic conditions, our
findings have more direct applicability to those suffering from
these conditions.

Future Directions

This study provides preliminary evidence that Happify can
significantly improve subjective well-being among peoplewith
chronic conditions, despite the fact that people with chronic
conditions also are more likely to suffer from more serious
psychological distress. For example, although depression has
a prevalence of 10% to 20% in the general population, among
individuals living with a chronic condition, depression rates
range from 35% to 50% [60-63]. Individuals with chronic pain
are 4 times more likely to have either a depressive or anxiety
disorder than those without chronic pain [64], and theincidence
of comorbid depression and anxiety disorders is greater than
independent diagnoses of either depression or anxiety [65].
People with insomnia are 2 times more likely to develop
depression than those without insomniac symptoms [66], and
chronic insomniaisassociated with an elevated risk for anxiety
disorders[67].

Importantly, the burden of chronicillness can be amplified when
poor mental health, especially depression, is also present.
Chronic pain patients with comorbid depression and anxiety
report greater pain severity and pain-related disability as well
as poorer health-related quality of life than people with pain
alone [68]. Depression also predicts poor treatment adherence,
greater frequency of complications, and higher mortality rates
among people with diabetes [69,70]. In fact, in a study of 60
countries, respondents with a chronic physical condition and
comorbid depression had the worst health scores overall [71].
Although previous research has shown that Happify usersreport
fewer depressive and anxiety symptoms after 8 weeks[46], we
only assessed subjective well-being in this study. Therefore, in
future research, it will be important to determine whether
Happify also hel psto reduce depressive and anxiety symptoms
among people with chronic conditions.

Another important direction for future research is to explore
how, specifically, Happify usage helps to improve mental
well-being. Previous research suggests that mindfulness
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programs have been effective in reducing depressive symptoms
among individuals with chronic pain by reducing pain
catastrophizing and psychological distress [72]. Other studies
show that Web-based interventions lead to fewer activity
limitations [73] and improved pain acceptance [23]. Future
research should include measures assessing participants
physical condition as well, including activity limitations, pain
severity and acceptance, and pain catastrophizing, to determine
whether Happify usage al so impacts these outcomes and whether
they mediate the rel ationship between Happify use and improved
subjective well-being. Similarly, research exploring the
long-term benefits of Happify on users psychological and
physical well-being would be valuabl e to determine whether it,
like some other interventions [74], can also help to lower costs
associated with chronic conditions by reducing health care

usage.
Limitations and Strengths

This study was a naturalistic, observational study of existing
Happify users. Although observational studiesare animportant
tool in the assessment of health-related outcomes [75], there
are also several limitations associated with the lack of control
in these designs. One limitation isthat although user data were
collected in aredlistic context, participants were all Happify
registrants who made their way to the platform naturally and,
consequently, may differ from peoplein the general population
that do not use Happify. Specificaly, this study and severa
others reliably find that users on Happify are more distressed
than the general population. However, the sample is likely to
be biased in the same direction as future Happify participants,
so any conclusions drawn about this sample may well be
applicable to our population of interest—ie, those who use
Happify in the future.

Usage patterns observed in this study were also naturally
occurring, as compared with those that may be observed in a
more controlled study with participation incentives and more
frequent (potentially annoying or invasive) reminders.
Nevertheless, given that the Happify platform tested in this
study is a commercial product, freely available to the public,
and just as easy to quit asit isto sign up, dropout levels were
higher than would be observed in amore controlled setting. The
resulting sample consisted of only the most dedicated users.
Therefore, self-selection is a concern for this type of study
design. However, even randomized controlled trials (RCTs) can
suffer from this, as unmeasured moderating variables may
influence a participant’s willingness to participate in a
randomized study [57].

Finally, because this study is observational, we cannot rule out
the possibility that the users with a chronic condition were
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different from those without a chronic condition in ways we
did not measure; as chronic condition status cannot be
randomized, we did not have the benefit of randomization to
address systematic biases. Moreover, although we collected
respondent data on a number of chronic conditions, our list of
chronic conditions was not exhaustive. Approximately 73.7%
(605/821) of respondents in the chronic condition group
self-identified as having “some other condition” for which we
have no additional information. It may also be that users with
and without a chronic condition differ on meaningful but
unmeasured covariates. For example, asHappify isacommercia
product and the analyses included in this study are secondary
analyses from Happify’s consumer base and not a randomized
clinical trial, we did not have access to user information that
might be relevant here, such as access to other mental
health-related treatments. Such differences between groups or
omitted variables can contribute to biased estimates of treatment
effects[76]. In addition, usersin this study completed activities
and assessments at varying times and to avarying degree. This
also creates difficulty in assessing change over time compared
with an RCT, where the intervention and assessments are
planned and given at regular intervals. However, linear mixed
models have been shown to be effective at controlling for such
unbalanced data occurring at varying time points [77].

Conclusions

Itisall too easy intheworld of digital well-being interventions,
the use of which is largely unregulated, to assume that an
intervention that works in one population can safely be
generalized to other populations. We would argue that it is
important to understand who may bein the sample of consumers
interacting with a digital intervention and to evaluate whether
there are subgroups of users for whom the intervention fails to
produce results. Although in the case of this paper, we were
able to ascertain that Happify's effects on well-being do not
differ significantly between users with chronic conditions and
those without chronic conditions, we could also have found that
users with chronic conditions need something else; only by
evaluating subgroup data can we gain confidencein our ability
to generalize, asafreely availabledigita intervention inevitably
will. In summary, this study provides valuable observational
evidence of the efficacy of Happify’'s use among real users
living with chronic conditions under naturalistic conditions.
Given these data, future research should seek to replicate these
effects under more controlled conditions, such as RCTs, and
exploretheimpact of Happify's use on other important outcomes
associated with chronic conditions such as depressive and
anxiety symptoms as well as physical and hedth-related
outcomes.

AP contributed substantially to the study aims and scope, wrote theinitial draft of the Introduction and Discussion, and oversaw
the writing team. AW contributed substantially to the revision of all sections and to the drafting of the Methods section, and also
provided support in responding to review comments on methodology and drafted the revision response. GK provided substantive
support in thedrafting of the Introduction and Discussion sections. JS provided substantive support in the drafting of the Introduction
and Discussion sections as well as general manuscript support. EB led the revision of the Introduction and Discussion sections
in response to reviewer feedback. RH crafted the statistical approach and drafted and revised the Results section.

https://www.jmir.org/2020/1/e16211

JMed Internet Res 2020 | vol. 22 | iss. 1|€16211 | p. 8
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH Parks et al

Conflicts of Interest
ACP, ALW, GMK, EMB, and JL S are employees of Happify. RDH is a paid consultant with Happify.

References

1.

National Center for Chronic Disease Prevention and Health Promotion. Centersfor Disease Control and Prevention. Atlanta,
GA; 2009. The Power of Prevention: Chronic Disease...The Public Health Challenge of the 21st Century. URL: https./
/www.cdc.gov/chroni cdisease/pdf/2009-Power-of - Prevention.pdf [accessed 2019-12-19]

2. Anderson G. Robert Wood Johnson Foundation. 2010 Jan 1. Chronic Care: Making the case for ongoing care. URL: https./
/www.rwijf.org/en/library/research/2010/01/chronic-care.html [accessed 2019-12-19]

3. Bair MJ, Robinson RL, Katon W, Kroenke K. Depression and pain comorbidity: aliterature review. Arch Intern Med 2003
Nov 10;163(20):2433-2445. [doi: 10.1001/archinte.163.20.2433] [Medline: 14609780]

4.  Collins JJ, Baase CM, Sharda CE, Ozminkowski RJ, Nicholson S, Billotti GM, et al. The assessment of chronic health
conditions on work performance, absence, and total economic impact for employers. J Occup Environ Med 2005
Jun;47(6):547-557. [doi: 10.1097/01.jom.0000166864.58664.29] [Medline: 15951714)]

5. Anderson G, Horvath J. The growing burden of chronic diseasein America. Public Health Rep 2004;119(3):263-270 [FREE
Full text] [doi: 10.1016/j.phr.2004.04.005] [Medline: 15158105]

6.  Tackling the burden of chronic diseasesin the USA. Lancet 2009 Jan 17;373(9659):185. [doi:
10.1016/S0140-6736(09)60048-9] [Medline: 19150686]

7.  Diener E, Scollon CN, Lucas RE. The evolving concept of subjective well-being: the multifaceted nature of happiness. In:
Diener E, editor. Assessing Well-Being. Dordrecht: Springer; 2009:67-100.

8. Ryff CD, Radler BT, Friedman EM. Persistent psychological well-being predicts improved self-rated health over 9-10
years: longitudinal evidence from MIDUS. Health Psychol Open 2015;2(2):pii: 2055102915601582 [FREE Full text] [doi:
10.1177/2055102915601582] [Medline: 26617988]

9.  Hamilton NA, Galagher MW, Preacher KJ, Stevens N, Nelson CA, Karlson C, et a. Insomnia and well-being. J Consult
Clin Psychol 2007 Dec;75(6):939-946. [doi: 10.1037/0022-006X.75.6.939] [Medline: 18085910]

10. Strine TW, Chapman DP, Balluz LS, Moriarty DG, Mokdad AH. The associations between life satisfaction and health-rel ated
quality of life, chronic illness, and health behaviors among US community-dwelling adults. J Community Health 2008
Feb;33(1):40-50. [doi: 10.1007/s10900-007-9066-4] [Medline: 18080207]

11. Wolman C, Resnick MD, HarrisLJ, Blum RW. Emotional well-being among adol escents with and without chronic conditions.
J Adolesc Health 1994 May;15(3):199-204. [doi: 10.1016/1054-139x(94)90504-5] [Medline: 8075089)]

12. Lamers SM, Bolier L, Westerhof GJ, Smit F, Bohimeijer ET. The impact of emotional well-being on long-term recovery
and survival in physical illness. ameta-analysis. J Behav Med 2012 Oct;35(5):538-547 [ FREE Full text] [doi:
10.1007/s10865-011-9379-8] [Medline: 21918889]

13. deRidder D, Geenen R, Kuijer R, van Middendorp H. Psychological adjustment to chronic disease. Lancet 2008 Jul
19;372(9634):246-255. [doi: 10.1016/S0140-6736(08)61078-8] [Medline: 18640461]

14. DuBoisCM, Lopez OV, Bede EE, Healy BC, Boehm JK, Huffman JC. Relationships between positive psychological
constructs and health outcomes in patients with cardiovascular disease: A systematic review. Int J Cardiol 2015 Sep
15;195:265-280 [FREE Full text] [doi: 10.1016/j.ijcard.2015.05.121] [Medline: 26048390]

15.  Ironson G, Hayward H. Do positive psychosocial factors predict disease progression in HIV-1? A review of the evidence.
Psychosom Med 2008 Jun;70(5):546-554 [ FREE Full text] [doi: 10.1097/PSY.0b013e318177216c] [Medline: 18541905]

16. Hevey D, McGee HM, Horgan JH. Comparative optimism among patients with coronary heart disease (CHD) is associated
with fewer adverseclinical events 12 monthslater. JBehav Med 2014 Apr;37(2):300-307. [doi: 10.1007/s10865-012-9487-0]
[Medline: 23274764]

17. Beck AT. Cognitive Therapy of Depression. New York: The Guilford Press; 1979.

18. Praissman S. Mindfulness-based stress reduction: aliterature review and clinician's guide. J Am Acad Nurse Pract 2008
Apr;20(4):212-216. [doi: 10.1111/j.1745-7599.2008.00306.x] [Medline: 18387018]

19. SinNL, Lyubomirsky S. Enhancing well-being and alleviating depressive symptoms with positive psychology interventions:
apractice-friendly meta-analysis. JClin Psychol 2009 May;65(5):467-487. [doi: 10.1002/jclp.20593] [Medline: 19301241]

20. Schueller SM, Parks AC. Disseminating self-help: positive psychology exercisesin an onlinetrial. JMed Internet Res 2012
Jun 25;14(3):e63 [FREE Full text] [doi: 10.2196/jmir.1850] [Medline: 22732765]

21. Seligman ME, Steen TA, Park N, Peterson C. Positive psychology progress. empirical validation of interventions. Am
Psychol 2005;60(5):410-421. [doi: 10.1037/0003-066X.60.5.410] [Medline: 16045394]

22.  Ehde DM, Dillworth TM, Turner JA. Cognitive-behavioral therapy for individua s with chronic pain: efficacy, innovations,
and directions for research. Am Psychol 2014;69(2):153-166. [doi: 10.1037/a0035747] [Medline: 24547801]

23. Dowd H, Hogan MJ, McGuire BE, Davis MC, Sarma KM, Fish RA, et al. Comparison of an online mindful ness-based
cognitive therapy intervention with online pain management psychoeducation: a randomized controlled study. Clin J Pain
2015 Jun;31(6):517-527. [doi: 10.1097/AJP.0000000000000201] [Medline: 25565584]

https://www.jmir.org/2020/1/€16211 JMed Internet Res 2020 | vol. 22 | iss. 1| e16211 | p. 9

(page number not for citation purposes)


https://www.cdc.gov/chronicdisease/pdf/2009-Power-of-Prevention.pdf
https://www.cdc.gov/chronicdisease/pdf/2009-Power-of-Prevention.pdf
https://www.rwjf.org/en/library/research/2010/01/chronic-care.html
https://www.rwjf.org/en/library/research/2010/01/chronic-care.html
http://dx.doi.org/10.1001/archinte.163.20.2433
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14609780&dopt=Abstract
http://dx.doi.org/10.1097/01.jom.0000166864.58664.29
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15951714&dopt=Abstract
http://europepmc.org/abstract/MED/15158105
http://europepmc.org/abstract/MED/15158105
http://dx.doi.org/10.1016/j.phr.2004.04.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15158105&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(09)60048-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19150686&dopt=Abstract
http://europepmc.org/abstract/MED/26617988
http://dx.doi.org/10.1177/2055102915601582
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26617988&dopt=Abstract
http://dx.doi.org/10.1037/0022-006X.75.6.939
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18085910&dopt=Abstract
http://dx.doi.org/10.1007/s10900-007-9066-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18080207&dopt=Abstract
http://dx.doi.org/10.1016/1054-139x(94)90504-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8075089&dopt=Abstract
http://europepmc.org/abstract/MED/21918889
http://dx.doi.org/10.1007/s10865-011-9379-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21918889&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(08)61078-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18640461&dopt=Abstract
http://europepmc.org/abstract/MED/26048390
http://dx.doi.org/10.1016/j.ijcard.2015.05.121
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26048390&dopt=Abstract
http://europepmc.org/abstract/MED/18541905
http://dx.doi.org/10.1097/PSY.0b013e318177216c
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18541905&dopt=Abstract
http://dx.doi.org/10.1007/s10865-012-9487-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23274764&dopt=Abstract
http://dx.doi.org/10.1111/j.1745-7599.2008.00306.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18387018&dopt=Abstract
http://dx.doi.org/10.1002/jclp.20593
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19301241&dopt=Abstract
https://www.jmir.org/2012/3/e63/
http://dx.doi.org/10.2196/jmir.1850
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22732765&dopt=Abstract
http://dx.doi.org/10.1037/0003-066X.60.5.410
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16045394&dopt=Abstract
http://dx.doi.org/10.1037/a0035747
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24547801&dopt=Abstract
http://dx.doi.org/10.1097/AJP.0000000000000201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25565584&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Parks et al

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

Hausmann LR, Parks A, Youk AO, Kwoh CK. Reduction of bodily pain in response to an online positive activities
intervention. J Pain 2014 May;15(5):560-567. [doi: 10.1016/j.jpain.2014.02.004] [Medline: 24568751]

Bohlmeijer E, Prenger R, Taal E, Cuijpers P. The effects of mindfulness-based stress reduction therapy on mental health
of adults with a chronic medical disease: a meta-analysis. J Psychosom Res 2010 Jun;68(6):539-544. [doi:
10.1016/j.jpsychores.2009.10.005] [Medline: 20488270]

Tovote KA, Fleer J, Snippe E, Peeters AC, Emmelkamp PM, Sanderman R, et a. Individual mindfulness-based cognitive
therapy and cognitive behavior therapy for treating depressive symptomsin patients with diabetes: results of arandomized
controlled trial. Diabetes Care 2014 Sep;37(9):2427-2434. [doi: 10.2337/dc13-2918] [Medline: 24898301]

Gregg JA, Callaghan GM, Hayes SC, Glenn-Lawson JL. Improving diabetes self-management through acceptance,
mindfulness, and values: a randomized controlled trial. J Consult Clin Psychol 2007 Apr;75(2):336-343. [doi:
10.1037/0022-006X.75.2.336] [Medline: 17469891]

Sivertsen B, Omvik S, Pallesen S, Bjorvatn B, Havik OE, Kvale G, et al. Cognitive behavioral therapy vs zopiclone for
treatment of chronic primary insomniain older adults: a randomized controlled trial. JAm Med Assoc 2006 Jun
28,295(24):2851-2858. [doi: 10.1001/jama.295.24.2851] [Medline: 16804151]

Boschen KA, Robinson E, Campbell KA, Muir S, Oey E, JanesK, et al. Resultsfrom 10 yearsof aCBT pain self-management
outpatient program for complex chronic conditions. Pain Res Manag 2016:4678083 [FREE Full text] [doi:
10.1155/2016/4678083] [Medline: 27891062]

Moskowitz JT, Epel ES, Acree M. Positive affect uniquely predicts lower risk of mortality in people with diabetes. Health
Psychol 2008 Jan;27(1S):S73-S82. [doi: 10.1037/0278-6133.27.1.573] [Medline: 18248108]

Bassett SM, Schuette SA, O'Dwyer LC, Moskowitz JT. Positive affect and medication adherence in chronic conditions: a
systematic review. Health Psychol 2019 Nov;38(11):960-974. [doi: 10.1037/hea0000778] [Medline: 31368717]

Boselie JJ, Vancleef LM, Peters ML. Filling the glass: effects of a positive psychology intervention on executive task
performance in chronic pain patients. Eur J Pain 2018 Aug;22(7):1268-1280 [ FREE Full text] [doi: 10.1002/ejp.1214]
[Medline: 29573513]

Hausmann LR, Youk A, Kwoh CK, Ibrahim SA, Hannon M J, Weiner DK, et al. Testing apositive psychological intervention
for osteoarthritis. Pain Med 2017 Oct 1;18(10):1908-1920 [FREE Full text] [doi: 10.1093/pm/pnx141] [Medline: 29044408]
Miller R, Gertz KJ, Molton IR, Terrill AL, Bombardier CH, Ehde DM, et al. Effects of atailored positive psychology
intervention on well-being and pain in individual s with chronic pain and a physical disability: afeasibility trial. Clin JPain
2016 Jan;32(1):32-44. [doi: 10.1097/AJP.0000000000000225] [Medline: 25724020]

Mufioz RF, Bunge EL, Chen K, Schueller SM, Bravin JI, Shaughnessy EA, et al. Massive open online interventions. Clin
Psychol Sci 2015;4(2):194-205. [doi: 10.1177/2167702615583840]

Wang PS, Lane M, Olfson M, PincusHA, WellsKB, Kessler RC. Twelve-month use of mental health servicesin the United
States: results from the National Comorbidity Survey Replication. Arch Gen Psychiatry 2005 Jun;62(6):629-640. [doi:
10.100V/archpsyc.62.6.629] [Medline: 15939840Q]

Burns MN, Begale M, Duffecy J, Gergle D, Karr CJ, Giangrande E, et al. Harnessing context sensing to develop amobile
intervention for depression. JMed Internet Res 2011 Aug 12;13(3):e55 [FREE Full text] [doi: 10.2196/jmir.1838] [Medline:
21840837]

Flett JA, Hayne H, Riordan BC, Thompson LM, Conner TS. Mobile mindful ness meditation: a randomised controlled trial
of the effect of two popular apps on mental health. Mindfulness 2018;10(5):863-876. [doi: 10.1007/s12671-018-1050-9]
Firth J, Torous J, Nicholas J, Carney R, Rosenbaum S, Sarris J. Can smartphone mental health interventions reduce symptoms
of anxiety? A meta-analysis of randomized controlled trials. JAffect Disord 2017 Aug 15;218:15-22 [FREE Full text] [doi:
10.1016/j.jad.2017.04.046] [Medline: 28456072]

Schueller SM. Preferences for positive psychology exercises. J Pos Psychol 2010;5(3):192-203. [doi:
10.1080/17439761003790948]

Sheldon KM, Elliot AJ. Goal striving, need satisfaction, and longitudinal well-being: the self-concordance model. J Pers
Soc Psychol 1999 Mar;76(3):482-497. [doi: 10.1037//0022-3514.76.3.482] [Medline: 10101878]

Lemmens LH, Miller VN, Arntz A, Huibers MJ. Mechanisms of change in psychotherapy for depression: an empirical
update and evaluation of research aimed at identifying psychological mediators. Clin Psychol Rev 2016 Dec;50:95-107.
[doi: 10.1016/j.cpr.2016.09.004] [Medline: 27770716]

Desrosiers A, VineV, Klemanski DH, Nolen-Hoeksema S. Mindfulness and emotion regulation in depression and anxiety:
common and distinct mechanisms of action. Depress Anxiety 2013 Jul;30(7):654-661 [FREE Full text] [doi:
10.1002/da.22124] [Medline; 23592556]

Chambless DL, Hollon SD. Defining empirically supported therapies. J Consult Clin Psychol 1998 Feb;66(1):7-18. [doi:
10.1037//0022-006x.66.1.7] [Medline: 9489259]

Carpenter J, Crutchley B, ZilcaRD, Schwartz HA, Smith LK, Cobb AM, et a. Correction: seeing the 'big' picture: big data
methods for exploring relationships between usage, language, and outcome in internet intervention data. J Med Internet
Res 2017 Dec 19;19(12):e347 [FREE Full text] [doi: 10.2196/jmir.8099] [Medline: 29258059]

https://www.jmir.org/2020/1/e16211 JMed Internet Res 2020 | vol. 22 | iss. 1 | €16211 | p. 10

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.jpain.2014.02.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24568751&dopt=Abstract
http://dx.doi.org/10.1016/j.jpsychores.2009.10.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20488270&dopt=Abstract
http://dx.doi.org/10.2337/dc13-2918
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24898301&dopt=Abstract
http://dx.doi.org/10.1037/0022-006X.75.2.336
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17469891&dopt=Abstract
http://dx.doi.org/10.1001/jama.295.24.2851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16804151&dopt=Abstract
https://dx.doi.org/10.1155/2016/4678083
http://dx.doi.org/10.1155/2016/4678083
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27891062&dopt=Abstract
http://dx.doi.org/10.1037/0278-6133.27.1.S73
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18248108&dopt=Abstract
http://dx.doi.org/10.1037/hea0000778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31368717&dopt=Abstract
http://europepmc.org/abstract/MED/29573513
http://dx.doi.org/10.1002/ejp.1214
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29573513&dopt=Abstract
http://europepmc.org/abstract/MED/29044408
http://dx.doi.org/10.1093/pm/pnx141
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29044408&dopt=Abstract
http://dx.doi.org/10.1097/AJP.0000000000000225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25724020&dopt=Abstract
http://dx.doi.org/10.1177/2167702615583840
http://dx.doi.org/10.1001/archpsyc.62.6.629
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15939840&dopt=Abstract
https://www.jmir.org/2011/3/e55/
http://dx.doi.org/10.2196/jmir.1838
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21840837&dopt=Abstract
http://dx.doi.org/10.1007/s12671-018-1050-9
https://linkinghub.elsevier.com/retrieve/pii/S0165-0327(17)30015-0
http://dx.doi.org/10.1016/j.jad.2017.04.046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28456072&dopt=Abstract
http://dx.doi.org/10.1080/17439761003790948
http://dx.doi.org/10.1037//0022-3514.76.3.482
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10101878&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2016.09.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27770716&dopt=Abstract
http://europepmc.org/abstract/MED/23592556
http://dx.doi.org/10.1002/da.22124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23592556&dopt=Abstract
http://dx.doi.org/10.1037//0022-006x.66.1.7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9489259&dopt=Abstract
https://www.jmir.org/2017/12/e347/
http://dx.doi.org/10.2196/jmir.8099
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29258059&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Parks et al

46. ParksAC, Williams AL, Tugade MM, Hokes KE, Honomichl RD, Zilca RD. Testing a scal able web and smartphone based
intervention to improve depression, anxiety, and resilience: A randomized controlled trial. Int JWellbeing 2018;8(2):22-67.
[doi: 10.5502/ijw.v8i2.745]

47.  Williams AL, Parks AC, Cormier G, Stafford J, Whillans A. Improving resilience among employees high in depression,
anxiety, and workplace distress. Int J Manag Res 2018 Dec;9(1-2):4-22 [EREE Full text]

48. Kroenke K, Spitzer RL, Williams JB, Monahan PO, Léwe B. Anxiety disordersin primary care: prevalence, impairment,
comorbidity, and detection. Ann Intern Med 2007 Mar 6;146(5):317-325. [doi: 10.7326/0003-4819-146-5-200703060-00004]
[Medline: 17339617]

49. Watson D, Clark LA, Tellegen A. Development and validation of brief measures of positive and negative affect: the PANAS
scales. J Pers Soc Psychol 1988 Jun;54(6):1063-1070. [doi: 10.1037//0022-3514.54.6.1063] [Medline: 3397865]

50. Diener E, Emmons RA, Larsen RJ, Griffin S. The satisfaction with life scale. J Pers Assess 1985 Feb;49(1):71-75. [doi:
10.1207/s15327752]pad901_13] [Medline: 16367493]

51. Lyubomirsky S, Lepper HS. A measure of subjective happiness: preliminary reliability and construct validation. Soc Indic
Res 1999;46(2):137-155 [FREE Full text] [doi: 10.1023/A:1006824100041]

52. Radloff LS. The CES-D scale: A self-report depression scale for research in the general population. Appl Psychol Meas
1977;1(3):385-401. [doi: 10.1177/014662167700100306]

53. R: TheR Project for Statistical Computing. Vienna, Austria: R Foundation for Statistical Computing URL: http://www.
R-project.org/ [accessed 2019-12-19]

54. BatesD, Méchler M, Bolker BS, Walker S. Fitting linear mixed-effects models using Ime4. J Stat Softw 2015;67(1):1-48.
[doi: 10.18637/jss.v067.i01]

55. Kuznetsova A, Brockhoff PB, Christensen RH. LmerTest Package: testsin linear mixed effects models. J Stat Softw
2017;82(13):1-26 [FREE Full text] [doi: 10.18637/jss.v082.i13]

56. Luke SG. Evaluating significance in linear mixed-effects modelsin R. Behav Res Methods 2017 Aug;49(4):1494-1502.
[doi: 10.3758/s13428-016-0809-y] [Medline: 27620283]

57. Cohen J. Statistical Power Analysis for the Behavioral Sciences. Second Edition. Hillsdale, NJ: Routledge; 1988.

58. Faul F, Erdfelder E, Buchner A, Lang A. Statistical power analyses using G* Power 3.1: testsfor correlation and regression
analyses. Behav Res Methods 2009 Nov;41(4):1149-1160. [doi: 10.3758/BRM.41.4.1149] [Medline: 19897823]

59. Stein RE, Jessop DJ. What diagnosis does not tell: the case for a noncategorical approach to chronic illnessin childhood.
Soc Sci Med 1989;29(6):769-778. [doi: 10.1016/0277-9536(89)90157-3] [Medline: 2772671]

60. Miller LR, Cano A. Comorbid chronic pain and depression: who is at risk? J Pain 2009 Jun;10(6):619-627. [doi:
10.1016/j.jpain.2008.12.007] [Medline: 19398383]

61. Feinstein A. Multiple sclerosisand depression. Mult Scler 2011 Nov;17(11):1276-1281. [doi: 10.1177/1352458511417835]
[Medline: 22058085]

62. Mancuso CA, Peterson MG, Charlson ME. Effects of depressive symptoms on health-related quality of life in asthma
patients. J Gen Intern Med 2000 May;15(5):301-310 [FREE Full text] [doi: 10.1046/j.1525-1497.2000.07006.x] [Medline:
10840265]

63. Peyrot M, Rubin RR. Levels and risks of depression and anxiety symptomatology among diabetic adults. Diabetes Care
1997 Apr;20(4):585-590. [doi: 10.2337/diacare.20.4.585] [Medline: 9096984]

64. GuregjeO, von Korff M, Simon GE, Gater R. Persistent pain and well-being: a World Health Organization Study in Primary
Care. JAm Med Assoc 1998 Jul 8;280(2):147-151. [doi: 10.1001/jama.280.2.147] [Medline: 9669787]

65. Scott KM, BruffaertsR, Tsang A, Ormel J, Alonso J, Angermeyer MC, et al. Depression-anxiety relationshipswith chronic
physical conditions: results from the World Mental Health Surveys. J Affect Disord 2007 Nov;103(1-3):113-120. [doi:
10.1016/j.jad.2007.01.015] [Medline: 17292480]

66. Baglioni C, Battagliese G, Feige B, Spiegelhalder K, Nissen C, Voderholzer U, et al. Insomniaas a predictor of depression:
ameta-analytic evaluation of longitudinal epidemiological studies. J Affect Disord 2011 Dec;135(1-3):10-19. [doi:
10.1016/j.jad.2011.01.011] [Medline: 21300408]

67. Neckelmann D, Mykletun A, Dahl AA. Chronic insomnia as arisk factor for developing anxiety and depression. Sleep
2007 Jul;30(7):873-880 [FREE Full text] [doi: 10.1093/sleep/30.7.873] [Medline: 17682658]

68. Bair MJ, Wu J, Damush TM, Sutherland JM, Kroenke K. Association of depression and anxiety alone and in combination
with chronic muscul oskeletal pain in primary care patients. Psychosom Med 2008 Oct;70(8):890-897 [FREE Full text]
[doi: 10.1097/PSY.0b013e318185c510] [Medline: 18799425]

69. EgedelLE, Ellis C. Diabetes and depression: global perspectives. Diabetes Res Clin Pract 2010 Mar;87(3):302-312. [doi:
10.1016/j.diabres.2010.01.024] [Medline: 20181405]

70. Gonzaez JS, KaneNS, Binko DH, ShapiraA, Hoogendoorn CJ. Tangled up in blue: unraveling the links between emotional
distress and treatment adherence in type 2 diabetes. Diabetes Care 2016 Dec;39(12):2182-2189 [FREE Full text] [doi:
10.2337/dc16-1657] [Medline: 27797932]

71. Moussavi S, Chatterji S, Verdes E, Tandon A, Patel V, Ustun B. Depression, chronic diseases, and decrementsin health:
results from the World Health Surveys. Lancet 2007 Sep 8;370(9590):851-858. [doi: 10.1016/S0140-6736(07)61415-9]
[Medline: 17826170]

https://www.jmir.org/2020/1/e16211 JMed Internet Res 2020 | vol. 22 | iss. 1| €16211 | p. 11

(page number not for citation purposes)


http://dx.doi.org/10.5502/ijw.v8i2.745
https://www.apeejay.edu/asm/ijmr/Current_Issues/vol-9-no1-2/international-journal-of-management-research-vol-9-no-1-2.pdf#page=4
http://dx.doi.org/10.7326/0003-4819-146-5-200703060-00004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17339617&dopt=Abstract
http://dx.doi.org/10.1037//0022-3514.54.6.1063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3397865&dopt=Abstract
http://dx.doi.org/10.1207/s15327752jpa4901_13
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16367493&dopt=Abstract
http://www.cnbc.pt/jpmatos/26.%20lyubomirsky.pdf
http://dx.doi.org/10.1023/A:1006824100041
http://dx.doi.org/10.1177/014662167700100306
http://www.R-project.org/
http://www.R-project.org/
http://dx.doi.org/10.18637/jss.v067.i01
https://doi.org/10.18637/jss.v082.i13
http://dx.doi.org/10.18637/jss.v082.i13
http://dx.doi.org/10.3758/s13428-016-0809-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27620283&dopt=Abstract
http://dx.doi.org/10.3758/BRM.41.4.1149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19897823&dopt=Abstract
http://dx.doi.org/10.1016/0277-9536(89)90157-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2772671&dopt=Abstract
http://dx.doi.org/10.1016/j.jpain.2008.12.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19398383&dopt=Abstract
http://dx.doi.org/10.1177/1352458511417835
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22058085&dopt=Abstract
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0884-8734&date=2000&volume=15&issue=5&spage=301
http://dx.doi.org/10.1046/j.1525-1497.2000.07006.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10840265&dopt=Abstract
http://dx.doi.org/10.2337/diacare.20.4.585
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9096984&dopt=Abstract
http://dx.doi.org/10.1001/jama.280.2.147
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9669787&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2007.01.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17292480&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2011.01.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21300408&dopt=Abstract
http://europepmc.org/abstract/MED/17682658
http://dx.doi.org/10.1093/sleep/30.7.873
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17682658&dopt=Abstract
http://europepmc.org/abstract/MED/18799425
http://dx.doi.org/10.1097/PSY.0b013e318185c510
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18799425&dopt=Abstract
http://dx.doi.org/10.1016/j.diabres.2010.01.024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20181405&dopt=Abstract
http://europepmc.org/abstract/MED/27797932
http://dx.doi.org/10.2337/dc16-1657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27797932&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(07)61415-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17826170&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Parks et al

72.

73.

74.

75.

76.

77.

Brooks JM, lwanaga K, Cotton BP, Deiches J, Blake J, Chiu C, et a. Perceived mindfulness and depressive symptoms
among people with chronic pain. J Rehabil 2018;84(2):33-39 [FREE Full text] [Medline: 30686840]

Palermo TM, Wilson AC, Peters M, Lewandowski A, Somhegyi H. Randomized controlled trial of an internet-delivered
family cognitive-behavioral therapy intervention for children and adolescents with chronic pain. Pain 2009
Nov;146(1-2):205-213 [FREE Full text] [doi: 10.1016/j.pain.2009.07.034] [Medline: 19695776]

Turner JA. Comparison of group progressive-relaxation training and cognitive-behavioral group therapy for chronic low
back pain. J Consult Clin Psychol 1982 Oct;50(5):757-765. [doi: 10.1037//0022-006x.50.5.757] [Medline: 6216275]
Black N. Why we need observational studies to evaluate the effectiveness of health care. Br Med J 1996 May
11;312(7040):1215-1218 [FREE Full text] [doi: 10.1136/bmj.312.7040.1215] [Medline: 8634569]

D'Agostino J-r RB, D'Agostino Sr RB. Estimating treatment effects using observational data. JAm Med Assoc 2007 Jan
17,297(3):314-316. [doi: 10.1001/jama.297.3.314] [Medline: 17227985]

Cnaan A, Laird NM, Slasor P. Using the general linear mixed model to analyse unbal anced repeated measures and longitudinal
data. Stat Med 1997 Oct 30;16(20):2349-2380. [doi: 10.1002/(sici)1097-0258(19971030)16:20<2349::aid-ssm667>3.0.c0;2-€]
[Medline: 9351170]

Abbreviations

CBT: cognitive behavioral therapy

ES: effect size

GAD-2: generalized anxiety disorder 2-item
MBSR: mindfulness-based stress reduction
PPIs: positive psychological interventions
RCT: randomized controlled trial

Edited by G Eysenbach; submitted 10.09.19; peer-reviewed by SBassett, SSchuette, O Rivera, N Kennedy, M Khazaee-Pool; comments
to author 03.10.19; revised version received 01.11.19; accepted 10.12.19; published 10.01.20

Please cite as.

Parks AC, Wi liams AL, Kackloudis GM, Safford JL, Boucher EM, Honomichl RD

The Effects of a Digital Well-Being Intervention on Patients With Chronic Conditions: Observational Study
J Med Internet Res 2020;22(1):e16211

URL: https://mww.jmir.org/2020/1/e16211

doi: 10.2196/16211

PMID: 31922491

©AcaciaC Parks, Allison L Williams, GinaM Kackloudis, Julia L Stafford, Eliane M Boucher, Ryan D Honomichl. Originally
published in the Journal of Medical Internet Research (http://www.jmir.org), 10.01.2020. Thisis an open-access article distributed
under the terms 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 the Journal of
Medical Internet Research, is properly cited. The complete bibliographic information, a link to the origina publication on
http://www.jmir.org/, as well as this copyright and license information must be included.

https://www.jmir.org/2020/1/e16211 JMed Internet Res 2020 | vol. 22 | iss. 1 | €16211 | p. 12

RenderX

(page number not for citation purposes)


http://europepmc.org/abstract/MED/30686840
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30686840&dopt=Abstract
http://europepmc.org/abstract/MED/19695776
http://dx.doi.org/10.1016/j.pain.2009.07.034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19695776&dopt=Abstract
http://dx.doi.org/10.1037//0022-006x.50.5.757
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6216275&dopt=Abstract
http://europepmc.org/abstract/MED/8634569
http://dx.doi.org/10.1136/bmj.312.7040.1215
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8634569&dopt=Abstract
http://dx.doi.org/10.1001/jama.297.3.314
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17227985&dopt=Abstract
http://dx.doi.org/10.1002/(sici)1097-0258(19971030)16:20<2349::aid-sim667>3.0.co;2-e
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9351170&dopt=Abstract
https://www.jmir.org/2020/1/e16211
http://dx.doi.org/10.2196/16211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31922491&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

