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Abstract: Psychological interventions targeting wellbeing can reliably increase wellbeing and
decrease depressive symptoms. However, only a handful of studies have implemented
wellbeing interventions online, and those studies have largely done so in a way that prioritizes
experimental control over realism and scalability. We sought to take existing wellbeing
interventions with established efficacy and to evaluate their impact when translated into a
format that is publicly accessible, scalable, and designed with the goal of engaging users.
Participants in this fully online trial were first-time registrants of the Happify platform, a fully
automated web and mobile wellbeing intervention grounded in positive psychology, cognitive-
behavioral therapy, and mindfulness-based stress reduction, which has offered wellbeing
programs to over 3 million registrants to date. Consenting participants were randomly assigned
to access the full Happify platform or a psychoeducation comparison condition and further
categorized by their usage during the study: recommended usage (a minimum of 2-3 activities
per week) or low usage (usage less than the recommended level). Participants were assessed on
depressive symptoms, anxiety symptoms, and a composite measure of resilience at baseline and
8 weeks later. Participants who used Happify at the recommended level reported fewer
depressive and anxiety symptoms and greater resilience after 8 weeks than participants who
used Happify at a low level or participants who used the psychoeducation condition at any
level. The Happify group also experienced greater rates of reduction in depression and anxiety
symptom severity category, and had a greater net benefit (% users who improved minus % users
who deteriorated), compared to the other groups. The results of this study suggest a successful
first attempt at implementing and scaling a comprehensive package of lab-tested wellbeing
interventions without losing efficacy.

Keywords: online intervention, wellbeing, depressive symptoms, anxiety symptoms, resilience,
randomized controlled trial

1. Introduction

Ample research shows that interventions targeting wellbeing can reliably decrease depressive
symptoms (Lamers, Bolier, Westerhof, Smit, & Bohlmeijer, 2012; Sin & Lyubomirsky, 2009). A
smaller amount of literature has also seen those interventions successfully delivered online as
individual exercises (Mongrain & Anselmo-Matthews, 2012; Seligman, Steen, Park, & Peterson,
2005; Sergeant & Mongrain, 2014; Shapira & Mongrain, 2010) and as packaged interventions
(Cohn, Pietrucha, Saslow, Hult, & Moskowitz, 2014; Parks, Della Porta, Pierce, Zilca, &
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Lyubomirsky, 2012; Schueller & Parks, 2012). Given the many barriers to real-world
implementation for in-person mental health interventions, online interventions are a promising
avenue for broad dissemination, due to their low per-person cost and ease of accessibility
(Munoz et al., 2016; Wang et al., 2005).

There have been numerous attempts to translate the science of improving wellbeing into a
scalable format, usually in the commercial sector. Often, these interventions are science-based,
but not science-generating; interventions are not empirically validated using such platforms,
but rather, are assumed to work due to their scientific basis. However, we argue, in line with
many other thinkers in this field, that it is not enough to be science-based; one must test
interventions, in their implemented form, to make sure that they work as expected in a real-
world setting (Leykin, Aguilera, Torres, Pérez-Stable, & Munoz, 2012; Mohr, Cheung, Schueller,
Brown, & Duan, 2013; Mohr et al., 2015).

In a previous study, using an online platform called Happify, we sought to implement the
science of increasing wellbeing in a real-world setting and verify that these research-based
activities remain effective when delivered naturalistically. We found, in an uncontrolled
setting, that the use of the Happify platform led to significant improvements in wellbeing
among users over 8 weeks (Carpenter et al., 2017). This study gave us initial evidence that the
research-based activities we adapted from the literature remained effective in an online,
interactive format; however, without a random-assignment, controlled design, it is difficult to
infer causality.

In the present study, we seek to take that research a step further by evaluating Happify
over an 8-week period using a randomized, controlled design. It is important to control for
factors such as natural improvement over time, expectation of improvement, and behavioral
activation (simply doing anything); the influences of these factors cannot easily be disentangled
from “real” observed improvement in an uncontrolled study. Comparison groups are therefore
needed to obtain a true measure of an intervention’s effect, and to be sure it had an impact
above and beyond natural improvement.

In order to test Happify’s effectiveness using a rigorous experimental design, we crafted an
active comparison condition, the psychoeducation condition, in which participants receive
psychoeducational content—much like an internet user might discover searching for
information about wellbeing on their own. Our psychoeducational condition was designed to
provide a more robust and more meaningful comparison group than a simple waitlist control.
The psychoeducational group was designed to provide a non-clinical equivalent to a
“treatment as usual” condition—similar to many existing online platforms that focus on
providing users with content and information without any concrete activities. This, therefore,
helps us control for the impact of expectation and behavioral activation.

In order to approximate and account for the effects of natural improvement over time, we
also examined the moderating impact of platform usage, as measured by the number of
activities completed during the 8-week intervention period. We did this by differentiating
between participants who followed the recommended usage guidelines by completing a
minimum of 2-3 activities per week during the intervention (i.e., a minimum of 16 total
activities) and participants who completed fewer activities than this recommended amount
(i.e., a maximum of 15 total activities). Although the self-selected nature of this categorization is
a limitation, it allows us to separate users who received the recommended dosage from those
who did not, and may as a result only be experiencing improvement that would have
happened naturally over time, without intervention.
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In summary, this study compares change in wellbeing over time among two randomized
conditions—Happify and psychoeducation—and also considers usage level (as recommended,
or low usage) as a moderator. We specifically looked at three aspects of wellbeing: depression,
anxiety, and resilience. Previous research finds that the types of activities that are included on
Happify robustly improve depressive symptoms (Bolier et al., 2013; Sin & Lyubomirsky, 2009),
and even that Happify itself can reduce depressive symptoms (Carpenter et al., 2017). We seek
to replicate our previous finding of Happify’s effect on depression with an RCT design, and
explore those effects in more depth. Although depression and anxiety are correlated, and share
some common pathways for treatment, only one study that we are aware of has demonstrated
positive effects of a wellbeing intervention on anxiety in adults (Schotanus-Dijkstra et al., 2017).
This initial result is enough for us to explore Happify’s results on anxiety as well. Lastly,
because Happify is designed to not only reduce negative symptomatology, but also to build
resistance to future symptoms, we explored resilience. A few studies are emerging that
examine the role of mobile technology to build resilience (e.g., Bush, Bosmajian, Fairall,
McCann, & Ciulla, 2011; Hoorelbeke & Koster, 2017; Kizakevich et al., 2012; Orr, King, Hawke,
& Dalgleish, 2013; Rose et al., 2013; Roy et al., 2017; Roy, Highland, & Costanzo, 2015). To our
knowledge, however, few internet-based wellbeing intervention studies to date have directly
measured resilience, so we considered this outcome more exploratory.

In addition to examining group differences in outcome change over 8 weeks, we also
explored “practical significance” for depression and anxiety, where scale cut-off scores for
severity are available. Specifically, we examined rates of participants experiencing
improvement, degeneration, or no change in symptom severity levels between recommended
usage Happify participants and participants in all other conditions combined. We hypothesized
that participants in the Happify condition would improve, compared to participants in the
psychoeducation condition, who received some components of Happify (polls and exposure to
information about wellbeing) but not others (e.g., interactive activities for improving
wellbeing), and that this would be especially true for those who used the platform at the
recommended level. We thus expected participants using the Happify condition at the
recommended level to show the greatest improvements in symptoms, as well as severity levels,
compared to those using Happify at a low rate or those using a psychoeducation comparison
platform.

2. Method
2.1 Participant recruitment, onboarding procedures, and screening

Recruitment. This research was conducted under the supervision of the Hiram College
Institutional Review Board. Participants were recruited in February and March 2017 from
among all new users of the consumer version of Happify.com (see Appendix A). A “freemium”
version of Happify is available to the general public for free, with additional premium content
available to subscribers. Participants in the current study who were randomized to the Happify
condition received the full premium version.

All study experiences took place via smartphone or web, with no human contact outside of
assistance with technical problems via email. The only inclusion criterion for intake, besides the
level of computer literacy needed in order to find Happify in the first place, was that the user
be a new registrant, with no experience on the platform to date. All new users were offered the
opportunity to participate in the study at the end of the process of registering for the free
consumer site. Participants were informed that the study involved using the Happify wellbeing
program two to three times per week, and that their experiences might not necessarily be
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reflective of the full Happify product. A total of 7,373 users completed the registration process
and consented to participate in this study (see Figure 1 below for a graphical representation of
participant recruitment and retention).

As data security is a concern for any online data collection, we implemented various safety
measures to protect user privacy. They are summarized in the consent form (see Appendix B)
as follows:

When you register for the study, you will be asked to give us your email
address. In our secure database, your email address will be tied to your data by
a randomly generated numerical code, which will allow us to connect each new
questionnaire you take to the other questionnaires you have taken. Depending
on whether or not your email address contains identifying information, this may
or may not constitute a risk to privacy were someone to compromise the security
of our database. However, because email addresses will be stored separately
from questionnaire data, the researchers will never be able to connect your data
with any identifying information. However, if you wish to be completely certain
that your data will remain private under any circumstances, you may create an
anonymous email address for the purposes of this study and have its messages
forwarded to your main account.

Allocation. Participants who consented to participate in the study were prompted to
complete the baseline assessment via email, as well as push notifications on their mobile
device, if they had installed the Happify app. The baseline assessment included measures of
depressive symptoms (measured using the Patient Health Questionnaire, PHQ-9; Kroenke et
al.,, 2001), anxiety symptoms (measured using the Generalized Anxiety Disorder scale, GAD-7;
Spitzer et al., 2006), stress (measured using the Perceived Stress Scale, PSS; Cohen et al., 1983),
positive emotionality (measured using the emotion subscale of the Happify Scale, HS-E;
Carpenter et al., 2017), and optimism (measured using the Life Orientation Test-Revised, LOT-
R; Scheier & Carver, 1985), and took about 5 minutes to complete; users were compensated
with a $5 gift card for completing the assessment. Participants who completed the consent
process and baseline assessment (N = 4,485) were then randomized to condition (Happify N =
2,275, psychoeducation N = 2,210; 2,888 users did not complete the baseline assessment).

Post-test assessment. The 8-week post-test assessments were administered in April and May
2017; 1,053 participants completed the post-test (Happify N = 474, psychoeducation N = 579).
Due to a technical error, however, two participants from the Happify condition were offered
the post-test assessment prematurely, less than 2 weeks after completing the baseline
assessment; these participants were excluded from analysis.

Usage categorization and analysis. Because we were interested in testing the impact of
research-tested interventions in a new format—not so much on establishing their efficacy,
which is already established in previous work, but on seeing if their efficacy persists with a
new method of administration —we also examined the moderating impact of platform usage on
each of our study outcomes. To do this, we classified participants who engaged with the
platform at the recommended minimum rate of two to three activities per week (ie., a
minimum of 16 activities over the course of the 8-week intervention) as recommended usage
participants, and those who engaged with the platform at less than the recommended rate (i.e.,
a maximum of 15 activities over the course of the 8-week intervention) as low usage participants.
Thus, of the 1,051 participants included in analysis, 222 were in the Happify condition and used
it at the recommended rate, 250 used Happify at a low rate, 501 used the psychoeducation
condition at the recommended rate, and 78 used the psychoeducation condition at a low rate.
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Figure 1. Study flow and user retention
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Table 1. Differences in baseline depression, anxiety, and resilience between participants

completing at least 2 assessments and those who completed only 1 assessment

1 Assessment (N = 3434) 2+ Assessments (N =1051) t p
Mean (SD) Mean (SD)
Depression (PHQ) 12.9 (6.6) 11.9 (6.6) 4.42 .001
Anxiety (GAD) 11.2 (5.8) 10.3 (5.8) 4.45 .001
Resilience 41.0 (16.8) 42.4 (16.7) 227 .022
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Table 2. Demographic information for participants completing at least 2 assessments and
those who completed only 1 assessment

1 Assessment

2+ Assessments

X2 Cramer’s df p

N =3434 N=1051 \Y%
Gender 7.34 .04 2 .025
Male 545 (15.9%) 131 (19.4%)
Female 2848 (83.1%) 908 (86.4%)
Complicated 33 (1.0%) 10 (1.0%)
Age 45.22 .10 5 <.001
18-24 1366 (39.9%) 300 (28.6%)
25-34 1078 (31.5%) 384 (36.6%)
35-44 526 (15.4%) 192 (18.3%)
45-54 288 (8.4%) 113 (10.8%)
55-64 121 (3.5%) 47 (4.5%)
65+ 48 (1.4%) 14 (1.3%)
Employment 11.04 .05 5 051
Employed 1715 (50.0%) 564 (53.7%)
Homemaker 166 (4.8%) 56 (5.3%)
Retired 67 (2.0%) 17 (1.6%)
Self-employed 255 (7.4%) 82 (7.8%)
Student 918 (26.8%) 230 (21.9%)
Unemployed 306 (8.9%) 101 (9.6%)

In order to assess the representativeness of people who completed both pre- and post-

questionnaires (those who were included in our study) as compared to the users who only

completed baseline (who were excluded for lack of data), we compared these two groups on
baseline characteristics and demographic variables. There are some statistically significant
differences, and a summary of these differences are presented in Tables 1 and 2. Participants
who completed both assessments were significantly less depressed, less anxious, and more
resilient than non-completers. On demographic variables (age, employment status, gender),
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there was a significant difference on age and gender. Dropouts were more likely to be in the 18-
24 age category and less likely to be male.

Table 3. Demographic information for participants included in analyses, by condition and

usage
Happify Psychoeducation
LU (N = 250) RU (N =222) LU (N =78) RU (N =501)

Gender

Male 39 (15.6%) 15 (6.8%) 13 (16.7%) 64 (12.8%)

Female 208 (83.2%) 205 (92.8%) 63 (80.8%) 432 (86.4%)

Complicated 3 (1.2%) 1 (0.5%) 2 (2.6%) 4 (0.8%)
Age

18-24 80 (32.0%) 59 (26.6%) 22 (28.2%) 139 (27.8%)

25-34 79 (31.6%) 88 (39.6%) 32 (41.0%) 185 (37.0%)

35-44 44 (17.6%) 42 (18.9%) 11 (14.1%) 95 (19.0%)

45-54 30 (12.0%) 23 (10.4%) 7 (9.0%) 53 (10.6%)

55-64 11 (4.4%) 8 (3.6%) 4 (5.1%) 24 (4.8%)

65+ 6 (2.4%) 2 (0.9%) 2 (2.6%) 4 (0.8%)
Employment

Employed 132 (52.8%) 125 (56.3%) 37 (47.4%) 270 (54.0%)

Homemaker 7 (2.8%) 10 (4.5%) 5 (6.4%) 34 (6.8%)

Retired 7 (2.8%) 3 (1.4%) 1(1.3%) 6 (1.2%)

Self-employed 15 (6.0%) 17 (7.7%) 7 (9.0%) 43 (8.6%)

Student 60 (24.0%) 50 (22.5%) 23 (29.5%) 97 (19.4%)

Unemployed 29 (11.6%) 17 (7.7%) 5 (6.4%) 50 (10.0%)

LU = Low usage, RU = Recommended usage

The final sample used for analysis contained 1,051 users who completed the post-test
assessment without experiencing a technical error. Overall, the sample was relatively

www.internationaljournalofwellbeing.org 28



Q I W Testing a scalable web and smartphone based intervention

Parks, Williams, Tugade, Hokes, Honomichl, & Zilca

distressed, and experiencing symptoms on the border between subclinical and clinical. At
baseline, average PHQ score was 11.9 (SD = 6.6), which is in the middle of the moderate
depression range (10-14) (Kroenke et al., 2001). Average GAD score was 10.3 (SD = 5.8), which
indicates moderate (10-14) anxiety (Lowe et al., 2008). Perceived stress scores were in the
moderate range (M =16.9, SD = 7.1), which is similar to the average stress levels in the general
public (Cohen & Janicki-Deverts, 2012). Optimism scores averaged 11.7 (SD = 5.3), which is
close to the midpoint of the scale, and positive emotion scores averaged 36.2 (SD = 18.4), which,
according to internal validation data, is in the bottom 15th percentile of scores for consumers
on Happify. In short, the sample was relatively distressed, and experiencing symptoms in the
subclinical range.

A breakdown of demographic distributions by condition and usage can be seen in Table 3.
Chi square analyses revealed significant differences in gender by condition (X?(6) = 13.42, p <
.037), which appears to be driven by the smaller percentage of male participants in the
recommended usage Happify condition, relative to the three other conditions. There were no
differences in age range (p = .77) or employment status (p = .28) as a function of condition. In
addition, baseline levels for all continuous variables included in this study, as well as p-values
for the condition by usage interaction, are presented in Table 4. We found no baseline
differences as a function of condition and/or usage on any of these variables, all main effect and
interaction ps > .15.

Table 4. Means and standard deviations of baseline continuous variables by condition and

usage
Happify Psychoeducation

Measure LU (N=250) RU (N=222) LU (N=78) RU (N =501)
Depression (PHQ) 12.3 (6.9) 12.3 (6.3) 12.9(7.1) 11.4 (6.4)
Anxiety (GAD) 10.3 (6.2) 10.8 (5.6) 10.6 (6.1) 10.1 (5.6)
Resilience 43.5 (17.8) 41.6 (16.0) 42.4 (17.2) 42.2 (16.5)
Optimism (LOT-R) 12.0 (5.2) 11.7 (5.4) 11.6 (5.5) 11.6 (5.4)
Stress (PSS) 17.2 (7.6) 16.5 (6.9) 17.1(7.2) 16.9 (7.0)
Positive Emotion (HS-E) 37.6 (20.0) 34.7 (17.6) 35.7 (17.7) 36.2 (18.0)

LU = Low usage, RU = Recommended usage, PHQ = Patient Health Questionnaire, GAD = Generalized
Anxiety Disorder scale, LOT-R = Life Orientation Test-Revised, PSS = Perceived Stress Scale, HS-E =
Emotion subscale of the Happify Scale

2.2 Primary outcomes: Symptoms of depression and anxiety

Two primary outcomes were assessed in this study. First, depressive symptoms were measured
using the Patient Health Questionnaire, nine-item scale (PHQ-9; Kroenke et al., 2001). The
PHQ-9 is a nine-item checklist that asks participants to rate the extent to which they have
experienced a list of depressive symptoms (e.g., “Feeling down, depressed, or hopeless” or
“Little interest or pleasure in doing things”) on a scale of 0 (not at all) to 3 (nearly every day).
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Second, anxiety symptoms were measured using the Generalized Anxiety Disorder seven-item
scale (GAD-7; Spitzer, Kroenke, Williams, & Lowe; 2006). The GAD-7 is a seven-item checklist
with the same rating scale as the PHQ-9, with symptoms such as “Feeling nervous, anxious, or
on edge” and “Not being able to stop or control worrying.” Consistent with previous research,
internal consistency was acceptable for both PHQ-9 (a = .88) and GAD-7 (a = .90) (Lowe et al.,
2008; Spitzer et al., 2006). These measures are both widely used in clinical settings to track
symptom severity, and previous research has validated both in online formats (Ahmedani,
Belville-Robertson, Hirsch, & Jurayj, 2016; Newby et al., 2017; Titov et al., 2013, 2015). They are
known for their sensitivity to change from treatment, making them ideal for this study.
Baseline levels of depression and anxiety did not differ significantly by condition or usage (see
Table 4).

2.3 Secondary outcome: Resilience

The science of resilience is supported by a host of studies showing that people can maintain
mental health and wellbeing despite exposure to psychological or physical adversity. This
pattern, conceptualized as “resilience,” has been observed across different populations and
various types of adversities (Kalisch et al., 2017). Several lines of research indicate that
resilience is a multi-faceted construct that is characterized by three important features: an
optimistic outlook, successful adaptation to stress, and the tendency to experience positive
emotions in the midst of adversity.

Optimism. One characteristic of resilience is optimism, or the tendency to have a positive
expectancy for future outcomes (Carver & Scheier, 2014; Carver, Scheier, & Segerstrom, 2010;
Klohnen, 1996; Rutter, 2006; Scheier & Carver, 1985; Seligman, 1991; Utsey, Hook, Fischer, &
Belvet, 2008). Optimism has a major role to play in adaptation to stressful conditions. When
confronting a challenge, optimists show more resilience, even if progress is difficult and slow
(Snyder & Lopez, 2002). Optimism facilitates resilience across the lifespan. Recent prospective
studies show that one facet of optimism (namely, a positive expectancy for the future) is
particularly useful for predicting resilience from depression in adults (Kleiman et al., 2017).
Indeed, optimism has been identified as the most influential adolescent cognitive factor to
temper the effects of life stressors (Tusaie-Mumford, 2002).

Perceived stress. Resilience is also characterized by lower perceived distress and higher
wellbeing (Block & Kremen, 1996; Connor & Davidson, 2003; Ford, Eklund, & Gordon, 2000;
Willis & Burnett, 2016). Much of the research in this domain examines self-reports of
personality characteristics and outcomes from especially challenging life circumstances. For
example, among recently bereaved widows, higher levels of resilience and lower levels of
perceived stress predicted greater life satisfaction one month following the death of a spouse
(Rossi, Bisconti, & Bergeman, 2007). One research study focused on firefighters, who are
individuals considered at high risk for developing PTSD symptoms following traumatic stress.
Research shows that lower levels of perceived stress characterize a resilience factor, protecting
tirefighters from the detrimental impact of highly traumatic stress (Lee, Ahn, Jeong, Chae, &
Choi, 2014).

An intervention study examined the outcomes of a resilience-training program (including
mindfulness meditation, nutrition, and exercise sessions) in an outpatient clinic. Participants
with low levels of baseline perceived stress who underwent resilience training evidenced lower
levels of depression and anxiety, compared to those who did not undergo resilience training
(Griffin, Johnson, Kitzmann, Kolste, & Dusek, 2015). Another randomized clinical trial study
examined the effects of a resilience-training program (focused on attention and interpretation)
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among academic physicians. Physicians are an important population to examine because they
are especially at high risk for distress because of multiple demands and expectations placed
upon them. Findings from this study show that after 8 weeks, participants who participated in
the resilience-training program evidenced lower levels of perceived stress (among other
variables), compared to wait-list control participants (Sood, Prasad, Schroeder, & Varkey, 2011).
Taken together, these findings indicate that higher resilience can predict lower levels of
perceived stress.

Positive emotionality. Maintaining and enhancing positive emotions yields important
advantages when coping with stress. Several studies have shown that positive emotions can
fuel resilience in the face of stress. Theoretically, resilience is defined as the ability to “bounce
back” from stressful experiences quickly and effectively. The autonomic correlates of
psychological resilience were examined by investigating patterns of cardiovascular recovery
from negative emotional arousal (Tugade & Fredrickson, 2004). High-resilient (vs. low-
resilient) individuals are more likely to report experiencing positive emotions alongside
feelings of lab-induced anxiety and evidence faster cardiovascular recovery from the arousal
generated by an anxiety-inducing task. Mediational analyses revealed that the experience of
positive emotions contributed, in part, to high-resilient participants” abilities to achieve efficient
emotion regulation, demonstrated by accelerated cardiovascular recovery from negative
emotional arousal. These findings indicate that high-resilient individuals are characterized by
using positive emotions to cope with stress (Tugade & Fredrickson, 2004; Tugade, Fredrickson,
& Barrett, 2004).

Similar patterns have been shown using daily diary techniques. Researchers have found
that daily experiences of positive emotion are important for the regulation of negative
emotions, a marker of resilience (Zautra, Affleck, Tennen, Reich, & Davis, 2005; Zautra,
Johnson, & Davis, 2005). Daily experiences of positive emotion moderate stress reactivity and
mediated stress recovery (Tugade et al., 2004; Tugade & Fredrickson, 2004).

Researchers argue that positive emotions are useful in the resilience process for two
reasons:

1) positive emotions may interrupt the ongoing stress response, and
2) positive emotions may accelerate one’s ability to adapt to subsequent stressors (Ong,
Bergeman, Bisconti, & Wallace, 2006).

Over time, then, the experience of positive emotions functions to assist high-resilient
individuals in their ability to recover effectively from daily stress. These findings are in line
with other research showing that daily positive emotions accelerate recovery from stress, a
pattern of response reflective of resilience (Moskowitz, Folkman, & Acree, 2003).

The resilience index. While there are existing resilience scales, none are considered a “gold
standard” and each has its own substantial tradeoffs. In particular, many resilience scales ask
about a person’s self-perceptions of their own resilience in stress, which much research has
found is unreliable and not strongly related to actual resilient behavior (Windle, Bennett, &
Noyes, 2011). An alternative approach would be to assess traits that are known to predict
resilient behavior, but that can be reliably self-reported on by participants. In line with this
view of resilience assessment, rather than using an existing scale, we developed an index of
resilience using the above three important facets of resilience: (low) perceived stress, positive
emotionality, and optimism (see Table 5 below). Perceived stress was measured using the
Perceived Stress Scale (PSS; Cohen, Kamarck, & Mermelstein, 1983), a 10-item questionnaire
that asks users to rate on a scale of 0 (never) to 4 (very often) how frequently they experience
various symptoms of feeling stress (Cohen et al., 1983; Ezzati et al., 2014). Positive emotionality
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was measured using the emotion subscale of the Happify Scale (HS-E; Carpenter et al., 2017), a
four-item scale asking participants to rate the extent to which, over the past week, they have
experienced positive and negative emotions that are activated or deactivated. Optimism was
measured using the Life Orientation Test-Revised (LOT-R; Scheier & Carver, 1985), a 10-item
scale with four filler items; for brevity, we used only non-filler items (Vautier, Raufaste, &
Cariou, 2003). Participants rate the extent to which they identify with optimistic or pessimistic
beliefs on a scale of 0 (strongly disagree) to 4 (strongly agree). All three of these scales have
been validated online in previous published research (Hintz, Frazier, & Meredith, 2015;
McHale, Clark, & Tramonte, 2015; Rao & Kemper, 2017; Sergeant & Mongrain, 2014).

Table 5. Sample items from the three scales comprising the resilience index: Life Orientation
Test-Revised (LOT-R), Perceived Stress Scale (PSS), and Happify Scale - Emotionality (HS-E)

Life Orientation Test Overall, I expect more good things to happen to me than bad.

*If something can go wrong for me, it will.

Perceived Stress Scale *In the past month, how often have you felt stressed or nervous?

In the past month, how often have you felt that you were on top
of things?

HS Emotionality Scale In the past month, how often have you felt joyous, exuberant,

inspired, and/or awestruck?

*In the past month, how often have you felt sad, guilty, and/or
lonely?

Note. That PSS is typically reverse scored in the opposite direction (higher means more stressed), but for
a resilience index, we scaled all measures in the same direction so that a larger number corresponded to
greater resilience. Reverse-scored items are marked with an asterisk (*).

To compute the resilience composite index, we combined items from each of the three scales,
weighted such that each component of resilience contributed equally to the overall composite,
regardless of the number of items in a particular scale. To do this, each of the raw survey items
from the PSS, HS-E and LOT-R were rescaled from their original scale to run from 0 to 1. Items
within each scale were then averaged together, as were each of the three scale averages. For
ease of interpretation, this final average was multiplied by 100 to quantify the resilience index,
which ranged from 0 to 100. In addition to the theoretical rationale, steps were taken to justify
the development of this composite resilience measure empirically. An initial correlational
analysis demonstrated that each of these scales was strongly intercorrelated (rs ranged from =
.54 to .67), indicating that we had the appropriate correlations to carry out a factor analysis. A
principal components analysis with varimax rotation of the 20 statements supported a one-
factor solution, with the first factor explaining 41.5% of the variance (eigenvalue = 8.31). Taken
together, these results provide rationale for the composite resilience index. At baseline,
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resilience and the various resilience components did not differ significantly by condition or
usage (see Table 4).

2.4 Experimental conditions

Happify (happify.com) can be accessed via the web, or via an app (Android and iOS), and all
study activities took place through the Happify platform. There were two intervention
conditions between which participants could be randomly assigned: the full Happify platform
(N =472), and a psychoeducational comparison intervention (N = 579). As per the consent form
(see Appendix B), participants were aware that there were different programs being tested, and
that they would be randomly assigned to one program, which they would be unable to change.
However, participants were unaware of whether the program to which they were assigned was
“experimental” or “comparison.” Since the psychoeducation condition was designed to look
like any other Happify program, it is unlikely that users unfamiliar with Happify would be
able to determine whether they were in the comparison condition. In the first 30 days, all
participants received emails twice per week reminding them to visit the site and complete their
assigned program. They did not receive emails after that, except to prompt for follow-up
assessment.

Happify condition. The Happify condition received full access to an online platform that
offers techniques grounded in positive psychological interventions (PPI; Parks & Schueller,
2014), cognitive-behavioral therapy (CBT; Beck, 2011), and/or mindfulness-based stress
reduction (MBSR; Kabat-Zinn, 2013; Carpenter et al., 2017). Each of the core activities on the
platform was selected from one or more of these three theoretical traditions, but only if there
existed randomized, controlled research demonstrating its efficacy for improving wellbeing.
Those core activities are organized into five categories using the acronym STAGE: savor
(savoring and mindfulness), thank (gratitude), aspire (goal-setting, reframing/optimism, and
meaning), give (prosocial behavior, kindness, and forgiveness), and empathize (perspective-
taking and self-compassion).

Some of these activities would be considered “traditional” exemplars of the literature they
came from. Gratitude journals, acts of kindness, and using strengths are examples of activities
on Happify that are canonical PPIs. Users can do body scan meditations, walking meditations,
and sitting meditations very much in line with traditional MBSR. They can also practice
thought stopping and thought disputing, as well as goal setting, all of which are staples of
traditional CBT. However, because these three approaches overlap in many ways, we do not
clearly label each activity as “belonging” to only one area; for example, savoring appears in
both positive psychology and mindfulness-based approaches, and many positive psychology-
based activities could also be housed under the “behavioral activation” side of CBT.

Happify users have free choice from a growing catalog of over sixty 4-week programs
tailored to different goals, such as conquering negative thoughts, feeling more connected to
one’s family, or finding meaning in one’s job. Together, these programs contain over 2,500
different activity variants. The design of each program is overseen by an author with expertise
in the topic. The author selects a subset of the core activities that are appropriate to the goals of
the program, and works with a writer to customize the selected activities for the specific nature
of the program. For example, a track on living with chronic pain was overseen by Afton
Hassett, a researcher at the University of Michigan who specializes in psychosocial
interventions for pain. She sampled interventions from positive psychology (gratitude, kind
acts, strengths-building, finding meaning), cognitive-behavioral therapy (goal-setting, thought
stopping), and mindfulness-based stress reduction (savoring the present moment, sitting
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meditation). Each of these appears in the track in a customized form that mentions pain and
helps the user see the activity’s relevance to chronic pain.

Psychoeducational comparison. In order to account for regression to the mean and expectation
effects, it is important to evaluate active interventions against one or more comparison groups
(Mohr et al., 2009). About half of online wellbeing intervention studies use waitlist control
conditions, where users do not receive any aspects of the intervention being tested (Bolier et al.,
2013a; Bolier et al., 2013b; Schueller & Parks, 2012). Our psychoeducational condition was
designed to provide a more robust and more meaningful comparison group than a simple
waitlist control. The psychoeducational comparison intervention emulates many existing
websites that provide information about wellbeing, where a person might end up if they are
searching online.

Psychoeducational participants logged in regularly to an identical looking Happify website
or app, included an identical onboarding process, and were offered content that grew and
changed over time. However, comparison group users did not experience some of the
engagement elements from the main platform —they had no access to social forums, could not
post their activity results publicly for others to see and comment on, and could not choose
freely between different programs. Like a waitlist group, users do not receive activities to try,
but unlike a waitlist group, they do engage with content about wellbeing, and they also have
the experience of using the Happify platform. Users in the psychoeducational comparison
group completed a series of polls on the topic of wellbeing (Haeck, Parks, & Schueller, 2016). In
these polls, they were asked survey questions on wellbeing topics, and then were given some
social comparison data about where they stand in their opinions compared with other users, as
well as information about why the wellbeing topic is important, including references to
relevant scientific studies. For example, after responding to a poll question that asked
participants to indicate how often they have a deep or meaningful conversation with someone,
participants were shown psychoeducational information about the benefits of conversation,
including that people who spend less time alone and more time talking to others tend to be
happier (Diener & Seligman, 2002), and that the happiest people have much less small talk but
many more meaningful conversations than the least happy people (Mehl, Vazire, Holleran, &
Clark, 2010).

2.5 Other conditions

In the larger ongoing study from which this paper draws, Happify participants are randomized
between three groups who receive different variations of the Happify platform. The purpose of
this subdivision is to test theoretical questions outside the scope of this paper, which focuses on
main study outcomes. For the purposes of the current paper, therefore, only one Happify-using
condition is presented —one in which users have access to the full consumer platform.

2.6 Analytic strategy

We used a 2 (condition: Happify, Psychoeducation) x 2 (usage: recommended, low) factorial
design, controlling for baseline levels of the dependent variable, to examine post-test
differences in depressive symptoms, anxiety symptoms, and resilience. Because our analyses
included a moderator, our plan was to frame results in terms of the highest order significant
effect; in other words, results would be reported in terms of the 2x2 split if the interaction was
significant, and if it was not significant, results would be reported in terms of main effects
(Aiken & West, 1991).
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Due to the large amount of missing data (77.7%), we chose to focus the main analysis only
on users for whom we had complete data. Results did not differ, however, when analyses were
repeated using multiple imputation by chained equations (MICE) to impute missing data on all
three outcomes using SPSS (Biering, Hjollund, & Frydenberg, 2015; Dziura, Post, Zhao, Fu, &
Peduzzi, 2013; White, Kalaitzaki, & Thompson, 2011), we generated five imputations with the
following predictors: baseline scores on all three outcomes, gender, age, employment status,
and condition.

In addition to overall analyses of group differences, we evaluated “practical significance” in
two ways. First, we compared rates of improvement in depression and anxiety by one or more
severity categories between participants in the recommended usage Happify condition and
participants in all other conditions combined. Second, to look at the overall improvement to a
population that each intervention offered, we computed a “net improvement” value for each
condition; by subtracting the percentage of users who deteriorated from the percentage of users
who improved, we can look at the overall improvement to a population that each intervention
offered.

3. Results
3.1 General summary

Overall, users in the Happify condition who used the platform at the recommended rate
reported fewer depressive and anxiety symptoms, and greater resilience than Happify
participants who used the platform at a low rate or participants in the psychoeducation
condition, regardless of usage. Baseline and post-test raw means and standard deviations, as
well as effect sizes for the baseline to post-test differences, are presented in Table 6 below. Post-
test marginal means, standard errors, and 95% confidence intervals, based on the ANCOVA
models for each outcome, are presented in Table 7 below. Contrast mean difference estimates,
standard errors, significance levels, and 95% confidence intervals are shown in Table 8 below.

3.2 Depressive symptoms

On PHQ, the overall ANCOVA revealed a significant interaction between condition and usage,
F(1,1046) = 6.19, p < .013, np? = .02, a small effect (Cohen, 1988; Miles & Shevlin, 2001). Simple
main effects analyses revealed a significant effect of usage in the Happify condition, such that
recommended usage participants had lower depression at post-test (F(1,1046) = 15.23, p <.001),
but no such effect in the psychoeducation condition (F(1,1046) = 0.03, p = .87). Moreover,
pairwise contrasts on post-test PHQ scores indicated that depressive symptoms for participants
in the recommended usage Happify condition were significantly lower than in the low usage
Happify condition (#(1047) = 3.90, p < .001) or the recommended usage psychoeducation
condition (£(1047) = 3.41, p < .001). Depressive symptoms in the recommended usage Happify
condition were marginally lower than in the low usage psychoeducation condition (t(1047) =
1.93, p =.053). All other pairwise contrasts were non-significant, ps > .27.

3.3 Anxiety symptoms

On the GAD, the overall ANCOVA indicated a significant interaction between condition and
usage, F(1,1046) = 4.29, p <.039, np? = .004. Simple main effects analyses indicated that there was
a significant effect of usage in the Happify condition (F(1,1046) = 16.74, p < .001), but not in the
psychoeducation condition (F(1,1046) = 0.25, p = .62). Follow-up pairwise contrasts on post-test
GAD scores indicated that anxiety symptoms for participants in the recommended usage
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Happify condition were significantly lower than in the low usage Happify condition (#(1047) =
4.09, p < .001), the low usage psychoeducation condition (#(1047) = 2.10, p < .036), and the
recommended usage psychoeducation condition (#(1047) = 2.67, p < .008). Additional contrasts
indicated that anxiety symptoms in the recommended usage psychoeducation condition were
significantly lower than in the low usage Happify condition, but that pairwise contrasts
comparing anxiety symptoms in the low usage waitlist condition to the low usage Happify
condition (#(1047) = 0.78, p < .44) and the recommended usage psychoeducation condition
(#(1047) = 0.50, p < .62) were both non-significant.

Table 6. Baseline and post-test means, standard deviations, percent change from baseline,
and effect sizes by condition and usage for depressive symptoms, anxiety symptoms, and

resilience
Baseline Post-test

% Change Cohen’s

Outcome  Cond  Usage Mean SD Mean SD from Base d
Depression H LU 12.3 6.9 10.9 6.7 8.6% 0.20
RU 12.3 6.3 9.2 6.1 25.2% 0.50

PE LU 12.9 7.1 10.8 6.9 13.6% 0.30

RU 114 6.4 9.9 6.3 15.0% 0.23

Anxiety H LU 10.3 6.2 9.4 6.0 11.2% 0.15
RU 10.8 5.6 8.1 5.3 24.9% 0.50

PE LU 10.6 6.1 9.2 6.2 16.1% 0.24

RU 10.1 5.6 8.6 5.6 13.0% 0.27

Resilience H LU 43.5 17.8 47.1 18.4 8.4% 0.20
RU 41.6 16.0 50.2 16.3 20.8% 0.54

PE LU 42.4 17.2 46.7 17.7 10.2% 0.25

RU 42.2 16.5 47.5 16.9 12.7% 0.32

Note: H = Happify, PE = psychoeduction, LU = low usage, RU = recommended usage. Cohen’s d
represents the amount of change from baseline to post-test for each of the condition and usage groups.

3.4 Resilience

On the resilience composite, the overall ANCOVA indicated a significant interaction between
condition and usage, F(1,1046) = 3.85, p = .05, np? = .004'. Simple main effects analyses revealed a

! The resilience composite reported here includes the emotion subscale from the Happify scale, which, along with
the life satisfaction subscale of the Happify scale, was used to measure wellbeing in the Carpenter et al. (2017) article
that preceded the current study. Although the full Happify scale was not an outcome of interest in the current study,
we find a pattern of results that mirrors those reported above when examining the interactive effects of condition
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significant effect of usage in the Happify condition, such that recommended usage participants
had lower depression at post-test (F(1,1046) = 17.32, p < .001), but no such effect in the
psychoeducation condition (F(1,1046) = 0.48, p = .49). Follow-up pairwise contrasts on post-test
GAD scores indicated that anxiety symptoms for participants in the recommended usage
Happify condition were significantly lower than in the low usage Happify condition (#(1047) =
4.16, p < .001), the low usage psychoeducation condition (#(1047) = 2.67, p < .008), and the
recommended usage psychoeducation condition (#(1047) = 3.30, p < .001). All other pairwise
contrasts were non-significant, ps > .13.

Table 7. Post-test marginal means by condition and usage and usage contrasts for depressive
symptoms, anxiety symptoms, and resilience

Usage
Outcome Condition LU RU LU v. RU contrast
Depression  Happify 10.7 (.3) 9.0 (.3) F(1,1046) = 15.23, p < .001
Psychoeducation 10.2 (.5) 10.3 (.2) F(1,1046) = 0.03, p = .87
Anxiety Happify 9.4 (.3) 7.8 (.3) F(1,1046) = 16.74, p <.001
Psychoeducation 9.0 (.5) 8.7 (.5) F(1,1046) =0.25, p = .62
Resilience Happify 46.3 (.8) 50.8 (.8) F(1,1046) =17.32, p <.001
Psychoeducation 46.7 (1.3) 47.7 (.5) F(1,1046) =0.48, p = .49

Note: LU = low usage, RU = recommended usage. Standard errors are included in parentheses. Marginal
means are based on ANCOVA models that include condition and usage as factors and baseline scores
(on the PHQ, GAD, and resilience index) as covariates. The PHQ is scored such that higher scores
indicate more depressive symptoms. The GAD is scored such that higher scores indicate more anxiety
symptoms. The resilience index is scored such that higher scores indicate greater resilience.

Changes in depressive and anxiety symptoms from baseline to the 8-week post-test for users in
the Happify and psychoeducation conditions are displayed graphically by usage level in Figure
2 below. Participants who used Happify at the recommended level demonstrated significantly
larger reductions in depressive symptoms (2.7 points) compared to low usage Happify
participants (0.9 points, p < .001) and recommended usage psychoeducation participants (1.5
points; p <.001). Depressive symptom reduction did not differ significantly between low usage
psychoeducation participants and recommended usage Happify participants (p = .14) or
between low usage Happify participants and either low usage psychoeducation participants (p
= .31) or recommended usage psychoeducation participants (p = .80). Similarly, Happify users
demonstrated significantly larger reductions in anxiety symptoms (3.1 points) compared to low

and usage on the Happify life satisfaction subscale as well as the full Happify scale. In both cases, there is a
significant interaction between condition and usage (Life satisfaction: F(1,1046) = 4.51, p < .033; Happify scale:
F(1,1046) = 5.34, p < .021), such that participants showed the greatest increases in life satisfaction (and wellbeing,
measured by the full Happify scale) when using Happify at the recommended level, compared to the three other
groups.
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usage Happify participants (1.4 points, p <.001), low usage psychoeducation participants (2.1, p
< .05) and recommended usage psychoeducation participants (1.5 points; p < .002). Anxiety
symptom reduction did not differ significantly between low usage Happify participants and
low usage psychoeducation participants (p = .37) or recommended usage psychoeducation

participants (p =.09), or between the two psychoeducation conditions (p = .91).

Table 8. Contrast estimates for recommended usage Happify versus other conditions

Outcome Contrast Mean Difference SE t p 95% CI
Depression  H-RU vs. H-LU -1.7 A4 390 <.001 -2.5,-.8
H-RU vs. PE-LU -1.2 6 193  .053 -24, .0
H-RU vs. PE-RU -1.3 4 341 <.001 -2.0,-.6
Anxiety H-RU vs. H-LU -1.6 4 409 <.001 -24,-9
H-RU vs. PE-LU -1.2 .6 210  .036 -23,.1
H-RU vs. PE-RU -9 4 267  .008 -1.6,-.3
Resilience H-RU vs. H-LU 4.5 1.1 416 <.001 24,6.7
H-RU vs. PE-LU 4.1 1.6 267  .008 1.1,7.2
H-RU vs. PE-RU 3.1 1.0 3.30 <.001 1.3,5.0

Note: H-RU = Happify, recommended usage, H-LU = Happify, low usage; PE-LU = psychoeducation,
low usage; PE-RU = psychoeducation, recommended usage. PHQ (GAD) is scored such that higher
values indicate more severe depressive (anxiety) symptoms; a negative mean difference indicates that the

recommended usage Happify condition had a greater reduction in depressive (anxiety) symptoms.
Resilience is scored such that higher values indicate more resilience; a positive mean difference indicates

that the recommended usage Happify condition had a greater increase in resilience.

Changes in resilience from baseline to the 8-week post-test for participants, by condition
and usage, are shown in Figure 3 below. Recommended usage Happify participants
demonstrated significantly larger improvements in resilience (8.7 points) compared to low
usage Happify participants (3.7 points; p < .001), low usage psychoeducation participants
(4.3 points; p < .009), or recommended usage psychoeducation participants (5.4 points; p <
.001). All other conditions did not differ from each other in terms of change from baseline to
post-test.

3.5 Practical significance

The percentages of users in each group who improved, did not change, or deteriorated by
at least one clinical symptom category (e.g., changing from moderate to mild) on the PHQ
scale and the GAD scale are shown separately for recommended usage Happify
participants and participants in all other conditions combined in Figure 4 below. In terms of
depressive symptoms, a larger proportion of recommended usage Happify users showed
improvement (49.6%) than did participants in all other conditions (37.5%), and a smaller
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proportion of recommended usage Happify participants showed deterioration (14.4%)
compared to participants in all other conditions (18.3%). The proportions of improvement,
no change, and deterioration differed significantly between recommended usage Happify
participants and participants in all other conditions, X?(2) = 10.59, p < .005. In terms of
anxiety symptoms, a larger proportion of recommended usage Happify users showed
improvement (46.9%) than did participants in all other conditions (34.9%), and a smaller
proportion of recommended usage Happify participants showed deterioration (10.4%)
compared to participants in all other conditions (18.5%). The proportions of improvement,
no change, and deterioration differed significantly between recommended usage Happify
participants and participants in all other conditions, X?(2) = 14.16, p <.001.

Figure 2. Changes in depressive and anxiety symptoms from baseline to 8 weeks by
condition and usage

@ Happify

Raw point chan

® Psychoeducation

Low Recommended Low Recommended
Usage Usage Usage Usage
Depression Anxiety

Note: LU = low usage, RU = recommended usage. The y-axis in this figure represents raw point
change from baseline to 8 weeks. Error bars for each condition indicate standard errors of the mean
change scores. Depression ranges from 0-27, while anxiety ranges from 0-21.

In order to quantify the overall quality of Happify when used at the recommended level, as
compared with the other conditions in the study (i.e., low usage Happify, low usage
psychoeducation, and recommended usage psychoeducation), we calculated a “net benefit”
score — the percentage of users who improved minus the percentage of users who
deteriorated. This score allows us to estimate overall intervention quality, taking into
account not just average improvement, but the extent to which the number of users
experiencing improvement outweighs the number experiencing deterioration. On net
benefit, Happify had a net benefit to depression of 35.1% of users, while all other conditions
together had a net benefit of 19.2%. Happify had a net benefit to anxiety for 36.5% of users,
while all other conditions together had a net benefit of 16.4%.
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Figure 3. Change in resilience index from baseline to 8 weeks for Happify,
psychoeducational comparison, and no-usage control conditions
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Note: The y-axis in this figure represents change from baseline to 8 weeks. Error bars for each
condition indicate standard errors of mean change scores. Resilience ranges from 0-100.

Figure 4. Percentages of participants who experienced PHQ and GAD category
improvement, no change, or clinical symptom severity category deterioration over 8
weeks by condition
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4. Discussion

Building on previous research finding Happify’s effectiveness in an uncontrolled setting,
this study shows more convincingly that Happify improves wellbeing (as measured by
indicators of depression, anxiety, and resilience), particularly among those who adhere to
recommended platform usage guidelines. All hypotheses were supported by the results,
which suggest that the wellbeing techniques made available in the Happify platform
survived translation to and remain effective in a less structured context characterized by
substantial variation in user engagement and usage. They also suggest that the inclusion of
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user engagement elements, combined with research-tested activities, lends an advantage
above and beyond simple exposure to material on wellbeing (psychoeducation comparison)
or the improvement that one would experience naturally over time (low usage sub-groups).
Psychoeducation can bring wellbeing concepts to mind, and may even lead individuals
towards activities they could do to promote their wellbeing (YouTube videos, for example,
may suggest a behavior to try). However, an engaging platform that contains interactive
wellbeing activities appears to be, across the board, about twice as powerful as
psychoeducation. In short, these findings suggest that although being exposed to wellbeing
concepts can be more helpful than nothing, there is an additive benefit to actively teaching
and practicing hands-on activities, reinforcing them via conversations with others in
forums, and bringing them to life in interactive games. These findings represent an
important step towards validating the improvement of wellbeing in real-world settings, on
a platform that is scalable and engaging for users.

4.1 Dosage level as a moderator

The analyses in this study distinguished between participants who used their assigned
platform as instructed —two to three times per week over the course of the 8-week study—
and those who did not. Many clinical trials follow an intent-to-treat approach, including all
participants, regardless of participation and adherence, because efficacy is considered to be
a combination of effectiveness and palatability (i.e., the most effective intervention cannot
be effective if nobody wants to use it). However, since our primary research question
revolved around not efficacy but effectiveness, we added usage level as a moderator. We
believe that this analytic approach is the best of both worlds, assessing both the overall
efficacy of an intervention, while also determining its effectiveness in ideal conditions.
Exploring the impact of Happify on users who used it as recommended allows us to
test whether the research-based activities implemented in Happify remained effective in
that new format. In the current study, where our emphasis was on simple effectiveness in a
new environment, our goal was to generate effect sizes and compare them with those of the
previous studies from which the content of Happify was adapted. In order to do that, it was
important to equalize analytic methodology as much as possible. Many of the studies in the
wellbeing literature are published as experiments, not as “clinical trials,” and therefore do
not follow clinical trial conventions such as CONSORT reporting or intent-to-treat analysis
(see the meta-analysis of Sin & Lyubomirsky (2009) for a broad review; all claims about the
wellbeing literature are based on our reading of this meta-analysis). Furthermore, many of
these studies were performed in more controlled environments, such as college students
completing a study for credit, with credit contingent on participation; the percentage of the
sample exhibiting recommended usage patterns would be much higher in an in-person
experimental context than in a naturalistic consumer setting. We therefore adapted our
analytic strategy to most closely mimic the studies we hoped to make comparisons with—
which means the ability to zero in on users who use Happify as recommended. We would
argue that comparing overall engagement rates of an online intervention like Happify with
an in-person or heavily monitored intervention would be like comparing apples and
oranges, as users are much more free to vary in an unstructured clinical trial such as this
one. At the same time, our analysis also allows readers to view the impact of low usage by
comparing those who used as recommended with those who used at a lower rate. These
data are also valuable in helping organizations understand the importance of encouraging
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employees, clients, or patients to engage when trying to implement a large-scale
intervention.

Second, splitting participants by usage level arguably provides very interesting
additional information. By separating out users whose usage was low, we were able to
estimate the natural change in wellbeing that can be expected over time. With an estimate
of natural change over time, we are able to assess the extent to which the two intervention
conditions improved above and beyond the improvement they would have experienced
regardless. As many existing (and popular) internet interventions take a psychoeducational
approach, providing users with information but not interactive activities, it is useful to have
an additional group to see to what extent psychoeducation is helping above and beyond the
natural improvement expected over time. While it would have been possible to randomly
assign users to a no intervention group, we chose not to—in short, among people very
interested in becoming happier, being assigned to do nothing can be problematic, and
sometimes deleterious (Mauss, Tamir, Anderson, & Savino, 2011). The moderator split,
therefore, allows us to see the wellbeing changes that occur in users who receive a minimal
dose of intervention without risking the negative consequences of a no intervention group
assignment in this eager population. While the self-selected nature of the low usage
participants is a limitation, we felt that limitation was more acceptable than the alternative.
We consider this to be a strength of the current study —we have suggested a way to explore
the impact of receiving a low intervention dose compared with the as-recommended usage
level in a context where doing so might normally be difficult or unethical. That said, we
acknowledge that further research is needed to tease apart some of our assumptions about
users who were assigned an intervention but did not use it—are they still affected by
placebo effect and positive expectation from having enrolled in the study, despite having
not actively participated in their assigned intervention (in other words, does this group
represent more than natural improvement over time)? How might the results from low
usage users differ from or resemble a true waitlist control group, where users do not pursue
other treatments? We are eager to continue exploring these questions in future work to
assess the validity of this approach.

4.2 Limitations

We believe that the current findings are an interesting first step towards implementing
wellbeing interventions in a way that is scalable, without losing the ability to use rigorous
research designs. However, we also acknowledge several limitations. This study is just the
first in a series of studies that will help to evaluate the ability of an engaging, online
platform to improve wellbeing, and future research can help to explore these remaining
issues.

4.2.1 Generalizability

This study is specifically focused on users who arrived at Happify naturally —these users
are self-selected, and may be different from the general population in some ways that we
did not measure. While we do believe our sample was representative of internet wellbeing
seekers, it may be harder to generalize to different types of users in other contexts. The
current study was conducted in a consumer population, but large-scale implementation
efforts often happen in workplaces, among health care payers, or in other contexts where
the users may be quite different. Follow-up research can replicate these findings, as well as
exploring other outcomes, in additional samples and contexts. To enhance our ability to
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study generalizability in the future, we recently launched localized, translated versions of
the platform in Spanish, French, Portuguese, German, Chinese, Japanese, and French-
Canadian.

4.2.2 Limitation to self-reported, psychological outcomes

The current study reports only on psychological outcomes—depression, anxiety, and
resilience. However, there are many other outcomes that a scalable, online wellbeing
intervention might impact, and future research can explore this. Applied in populations
with chronic health conditions, in primary care settings, or in workplace settings, could the
improvements in depressive symptoms that Happify produces, in turn, affect some of these
other outcomes that are tied to health care expenses, company profits, or burnout rates?

We further acknowledge a reliance on self-report that is commonplace in the study of
wellbeing interventions, but nevertheless suboptimal. With wearable technology and
smartphones, it is easier than ever to obtain in-the-moment data about mood, as well as
objective data about the exercise, sleep, and even stress levels (using voice analysis)
experienced by users. Objective measurement is especially important for a construct like
resilience, where self-reported measurement, while the norm in research, can be unreliable
at predicting actual resilience during a stressful situation (Razavi, 2001; Schenker &
Gentleman, 2001). One objective measure that has particular relevance for resilience is heart
rate variability (Thayer, Ahs, Fredrikson, Sollers, & Wager, 2012). We are currently in the
process of lab validating our smartphone-based relaxation game, Breather, which measures
heart rate variability. However, there are numerous other laboratory tasks with outcomes
tied to resilience that could be implemented as technology-based tests, and we hope to see
these developed soon to better the assessment of resilience in future research.

Objective measurement approaches can also provide valuable insight into the
mechanisms that underlie wellbeing improvement; cognitive tasks, for example, can allow
researchers to assess attentional and/or memory biases towards positive vs. negative
stimuli, which may help us to understand what sorts of cognitive shifts take place as users
engage with wellbeing promoting activities. Similarly, analysis of text written by users in
their social media accounts (e.g., Carpenter et al., 2017) can help us understand the ways
that users are thinking about and processing positive and negative emotions and events —
and changes in these patterns may help us understand how users of wellbeing interventions
may change in this regard. Very little is known about the mechanisms by which wellbeing
interventions lead to improvements in wellbeing; further research emphasizing objective
outcomes could help shed some light on the question.

5. Conclusions

The present study shows, using a randomized, controlled design, that Happify not only
promotes wellbeing in users who adhere to recommended usage guidelines, it does so at a
level that is substantially higher than those users may have been able to generate on their
own. However, as noted above, there are numerous research questions that still remain to
be examined. In particular, the rich datasets yielded by internet interventions and the
agility afforded by delivering interventions using technology leave room for many research
questions above and beyond simple effectiveness.

For example, it would be interesting to zero in on specific components of Happify, such
as the games or the forums, and explore their role in improving outcomes, and how they
can best be used to enhance user wellbeing. On a related note, internal data analyses
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suggest that regular use at a rate of two to three times per week yields optimal outcomes
compared to other frequency levels. However, Carpenter et al. (2017) found that users
experience higher wellbeing during 2-week periods that they use Happify more, and lower
wellbeing during 2-week periods that they use Happify less, suggesting that users can
boost their wellbeing with even short-term use as needed. More work exploring different
types of usage patterns could shed some light on this question. Beyond that, it would be
interesting to explore the impact of different person-level variables, such as gender,
baseline distress level, or age, on typical usage patterns, and on which usage patterns work
best for a given user.

Additionally, it would be valuable to look more specifically at the mechanisms through
which Happify is improving wellbeing. Given that Happify targets five different aspects of
wellbeing, are different activities working through different mechanisms? For example, are
empathize activities improving wellbeing through increasing empathy, while savor
activities target mindfulness? Similarly, Happify contains activities that draw from CBT,
mindfulness, and positive psychology. Does each of these approaches affect different
aspects of wellbeing? Or are all the activities impacting some larger factor, such as attention
to positive stimuli? Further work can help as to questions beyond whether Happify
works—how does it work, and when does it work best?

Lastly, as technology evolves over time, new features will be added to technology-
based interventions, and internet intervention science will need to evolve as well to
accommodate them. For example, with artificial intelligence tools and machine learning
knowledge becoming more and more accessible, it is only a matter of time before internet
interventions begin to provide highly customized programs for users. What is the best way
to study the impact of deep customization when best practices for research rely heavily on
the standardization of wuser experience? With more widespread distribution of
smartphones, research in real-world environments is becoming more and more possible.
But what is the best way to handle missing data in a consumer marketplace —no doubt, a
research environment that is guaranteed to yield high rates of missingness? Beyond that, as
reach increases, structure becomes more difficult to uphold —so how can intervention
science produce high-quality research in contexts where very little control over users is
possible? When is it not feasible to randomly assign some users to a control group? These
questions, and many others, remain open for further exploration in coming years.
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Appendix A. Multimedia screenshots

The following appendix contains screenshots at each stage of participant experience on Happify —from
when participants first discover Happify (Part 1; as an example, we show screenshots from the Apple
app store, but participants also found us via the Google Play store and the web), to registration (Part 2),
to study enrollment and initial assessment (Part 3), to assessment (Part 4), study participation (Part 5),
and follow-up prompting (Part 6).

Research process, part 1: App recruitment (advertising images from the Apple app store)

Science-based activities &
games to elevate happiness

Free Play

&
E__%

Uplift

The power of the positive

PLAY NOW

Empathize Recommended
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Choose a personalized happiness
track created by experts

2 My Track

Conquer your negative thoughts

Part 2: Examine Your Negative Thinking

@ 2 Current Activities
Savor the Small Stuff
R Savor the Small Stuff

|
The Power of the Positive
Q Uplift
|
(+) sy Activitie:
[z

«2% — =y
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Reduce stress & anxiety through
guided relaxation/meditation

& Find peace of mind £ 02:00

Pick your goal, scene and session length below:

minutes minutes

® 00T
G T

Goal Scene Time

START
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Gain insights & track your

progress over time

My Stats

Happiness Index

100
80
60

40

Overall Life
Happiness Satisfaction

Week 1 Week 2

oe

Positive
Emotion
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Train your brain to overcome
negative thoughts

dg: "
Desert Winds Level: 1

e Nl calming

1250
Hiah scaore
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QUW

Research process, part 2: Initial user registration (after user downloads app or visits website)

2.1 User is prompted to sign up and create a login to access content

e Poarmns

T o8 "™ Ready to Train Yourself
for Happiness?

/

Fla Retat
[ ouuu Wreen Frivaies

Happiness is a complex state of mend, We underszand that. But there are sidlis
we can teach you - they take just a few minutes every day - which can quietly but
peofoundly change the way you see the world

GET STARTED TODAY
WORLD 30

e NewilorkTimes  Torbes ,&y ’ TENVCRS . e Couric

2.2 User completes demographic questions as part of their enrollment in the general site

Your age matters, too.

18-24 25-34 3544 45-54 65 OR OLDER

Your answers will remain completely confidential
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Everyone's different: Tell us your

gender,

AL FIMALL NONE OF THE

That job thing.

EMPLOYED SELF- HOMEMAKER  UNEMPLOYED STUDENT RETIRED
EMPLOYED

Your answers will remain completely confidential

2.3 User is offered the option to create a unique login or to use Facebook to log in.

happify

Your Expert Track Awaits...

Just sign up through Emal or Facebook and start your journey

Tarma of Sarvicn i Privacy Poscy.

TheNeworkEimes  Foebes y&v Pumnvon  WOROA0
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Research process, part 3: Study enrollment (immediately after sign-up)

3.1 User reads a brief summary of the study and decides whether they want to learn more.

Participate in a Research Study
on The Effectiveness of Online
Self-Help

S2n up 93 & research participant for the chance 1o contritase 10 valuable research on the effectiveness of
Onling self-help Drogram. I the prodess, you sy lesen siclis that Beld you Cope Better with sires), redute
NEgAtive thinking, BOOST OPOMIS, and expernende Mmore POstve ematian, As a volusseer, you'll Be asked to
complete a set of que (about 5§ minutes long). and then you'll be randomiy assigned to an Bweel
program of activities on Happity. At the end of the B weeks, wel ask you to complete ancther

~% minute questiconare, and you'll receive more questicnnaires 1, 1, and 6 months after the program
period. for the whole of the study, you Can CONMISUE 19 Bt and Lie your Sisigned content as much a3 you
e

AS 3 Thank yOu £0f yOur PArDOPAtOn, youll receive & $5 It Cana for eath atsessment [NAT yOu COMplete.

YES, I'M INTERESTED

Nat right now

3.2 User reads a detailed consent form and indicates whether they accept the terms.

Consent Form for Participation in a Research Study
Please read the study terms and conditions and diick ‘accept’ below

CONSENT TO PARTICIPATE IN A RESEARDM STUDY
Seudy Tie: Companng Happity Programs

YOu ace Deing aticed 10 DArSCIDAte I 2 research study, The poal of this study will Be 1o 1841 the eMectiveness of
five different onkne solf-held programs designed 15 help prople INCrease thewr hagpiness.

WHAT WILL MAPPEN IF | TAXKE PART IN THIS STUDY AND HOW MANY PEOPLE WILL PARTICIPATEY

i you decide 1o volunteer. you will be atked 0 complere a seres of questonnares that wil take about S
minutes, then you will be randomiy assgned to an Bweek program on Mapedy. You will not get to choose the
Program you are assgned bo, and we ask that you do not use Happify on another account during the time yoo

ACCEPT

Decline
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3.3 Because the consent form is lengthy and could be skipped by users, key points of the consent form
are reiterated in a pop-up and users again confirm that they wish to participate.

Consent Confirmation

| confirm that | agree to participate in a study, which involves using a Happify well-
being program 2-3 times per week for 8 weeks. | understand that this is a research
study and that my experiences here may not be reflective of the full Happify

NO

product.

Research process, part 4: Assessment (first one is offered immediately after consent is given)

4.1 The survey used for both baseline and post-test is about 5 minutes long and contains nine different
brief questionnaires. A progress bar shows users how many items remain in the current survey, and how
many surveys remain in the overall assessment. Surveys are administered one item at a time.

In the past month, how often have you felt j

exuberant, inspired, or awestruck?

NEVER ONCEORTWICE ABOUTONCE  MORETHAN  ALMOST EVERY
A MONTH PERWEEK  ONCEPERWEEK SINGLE DAY

@ Your answers will remain completedy confidentia
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4.2 For surveys with prompts, the prompt was displayed once at the beginning, then individual items

followed. This prompt applied to the PHQ-9 and GAD-7 items.
X

Over the last two weeks, how often have you been

bothered by any of the following problems?

CONTINUE

Little interest or pleasure in doing things?

(Select one)

NOTATALL  SEVERALDAYS MORETHAN  NEARLY EVERY
HALF THE DAYS DAY

@ Your answers will remain completely confidential
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Research process, part 5: Intervention (immediately after baseline assessment is completed)
5.1 Happify condition

This section contains a description of the Happify user environment, including key user engagement
features.

5.1.1. Based on research findings that variety and customization are key to user engagement, Happify
users are offered a variety of tracks to choose from. They are also able to take a brief survey to help them
match with a track by clicking “Help Me Pick One.”

.
hopplfg R MyTrack & Explore Tracks @@ MoppifyDally ¥R Community 8- FreePlay  ol) My Stats

Conquer Negative Thoughts Stop Singing the Reach for Excellence: X Feel Less Overwhedmed
Financial Blues a Mindful Leader 235 & Working Pacent

Created by Janice Marturane Creoted by: Kristen Race,
Mattor of Timding the Spece to PhO
e Sgesn red I Parenting

Authar of Mint
START TRACK START TRACK

Select Track Type - HELP ME PICK ONE

Cope Better with Stress

) Cresced by: Derrick Carpenter Creoted by: Scott Antheny
Parcive Prpcdaisgy {oach Asalone
Ardwvarr

e CONTINUE TRACK STARY TRACK

START
Creoted by: Derrick Carpentes TRACK

we Prychalogy Cas

5.1.2. Users can read a description of each track before choosing to commit to it.
- happlfy it MyTrack & Exploce Tracks @ MappityDally W) Community 8- FreePlay o) My Stacs

Share 2

Created by Derrick Carpenter
Positive Psychology Coach

r Derrick Carpenter coaches everyone
' from Fortune 500 executives to US
Arrmy officers and stay-at-home moms

Oon positive.., read moee

Conquer Your Negative Thoughts START TRACK: PART 2
Preview

This track can help you: Q o

» Change your outlook & be happier

* Reduce negative thoughts 1 ’ 3071847 User Testi ials

» Start feeling better about your life Jolned eetmona
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5.1.3. Each activity has 2-3 variations that participants can choose between. In this particular variation of

this particular activity, participants practice cognitive reframing. They can learn more about the research
the activity is based on by clicking “why it works.”

é Avoid Overthinking

Play Scientist for a Day -~ This activity can help you:

Today, you're going to act as if you're daing a scientific study of
your own mind, taking note of your thought patterns so you
can conquer them, Check in on your thinking throughout the
day and pay attention to how often you experience positive or v
neutral vs. negative thoughts.

v

v
At night, list all of the day’s positive thoughts you can recali on

one sheet of paper. Then, list the negative thoughts on A Why It Works
another sheet. Afterwards, treat the defeating thoughts like
the throwaways they are and rip them up or toss them in the
trash. But safeguard the positive field notes and refer back to
them often!
% Share Activity

5.1.4. Once the activity is completed, users write about their experience in provided text boxes and rate

their enjoyment of the activity. They can attach a photo to go along with what they did.

Happify users can share their posts with the community of Happify users or post them in a way that is
visible only to themselves.

@ Reflect on your thoughts below

Describe your experience

+
[ o] Upload or Change Photo

How much did you enjoy
this?

@ Vhocanseethispost?  Happify Community = Yecard  Savefor Later m
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5.1.5 Users can access a community of other Happify users and participate in discussion forums.
Featured Discussion Forums

Overcoming and Thriving Health and Happiness Forums I'm Following

Follow Forums on the 1opis
Ive & let us live forever Alleluial Amen! <3 0) * 3 use a few prayers over the next coupe of r

) that matter to you
" b 8 IS0 "

Other Forums Discussions

o

See the Latest Posts from the Happify Community

Following Track Group

5.1.6 Consistent with research findings that generating new content is important to user confidence in an
online platform, Happify Daily offers users articles, infographics, and videos related to Happify content.

After Hearing Want More Inspiration?

These

Anonymous : m
£ ASSress >

Secrets Read

Out Loud,

YOUNTeR Featured Track
Someth ng

Intense SRl Cope Betier with Sare

Recently Shared A Topics w

A

]

Listening Lo natural
sounds affects the bodiy
systems that controd
fight-or-flight, which can

help you relax

.o M ——
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5.1.7 Users can access a “free play” section, which allows them to repeat any game or activity that they
have unlocked in a track at any point.
Need an Instant Happiness Boost? Choose a Game or Activity:

-'-"f"" ‘O = 4 %

< ‘ >
Negative Knockout Kindness Chain Guided Meditation
V/\ Savor the Small Stuff e a Body Scan Meditation Savor Together a
t Savor a Memory e
A
St

5.2 Psychoeducational comparison group

The control conditions are different from the Happify condition in two key ways: 1) they have no
engagement elements (no free play, no community, no Happify Daily) other than generic reminder
emails to return and work on their track, and 2) the activities are intended to be hedonically inert.

5.2.1 Users in the psychoeducational comparison group had access to two 4-week tracks that revolve
around taking polls. Like the main Happify site, it contains a scientific-sounding rationale for why it is
expected to be helpful.

happify = wme

Created by Happify
Learning more about yourself can help
you fgure out how 1o make positve

hange in your lif
change in your life

Sty ek R, - —

T —

Reflecting on Ourselves: Track 1 CONTINUE PART 1

This track can help you: Q O

« Increase self-awareness

* Answer thought-provoking questions about

yourself 2! 222
« Find out where you stand compared to Joined
other people like you
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5.2.2 Example poll activity

= happify = wma

-@- Poll: Are You a Chitchatter?

? | Vote on today's question!

How often do you have a deep or meaningful conversation with someone?

Peay Puiny  Tomme of fornse

e pri il rA

5.2.3 Psychoeducational information that appears after responding to poll

Are You a Chitchatter?

? ' Results

How often do you have a deep or meaningful conversation with someone?

A Why This Matters

In 2002, researchers found that people who spent less time
Almost every day AR alone and more time talking to others tended to be happier.
@ [H33) Ten years later, a different team showed how to
maximize the feel-good power of conversation: Spend less

Once a week or so @ time on chitchat. The happiest people, it turns out, have a

third as much small talk and twice as many meaningful
conversations as the least happy people,
About once a i

month @ What can you do to make more of the conversations you have

with friends and loved-ones meaningful?
A few times a year @
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Research process, part 6: Follow-up prompts

When follow-up assessment is due, participants in all conditions are notified via email, and receive the
following pop-up as they log in. They will also receive push notifications to their phone if their account
is linked to a mobile device.

happify

Appendix B. Consent form
Participate in a Research Study on The Effectiveness of Online Self-Help

Sign up as a research participant for the chance to contribute to valuable research on the effectiveness of
online self-help programs. In the process, you may learn skills that help you cope better with stress,
reduce negative thinking, boost optimism, and experience more positive emotion. As a volunteer, you'll
be asked to complete a set of questionnaires (about 5 minutes long), and then you'll be randomly
assigned to an 8-week program of activities on Happify. At the end of the 8 weeks we'll ask you to
complete another 5 minute questionnaire, and you'll receive more questionnaires 1, 3, and 6 months after
the program period. For the whole of the study, you can continue to access and use your assigned
content as much as you like. As a thank you for your participation, you'll receive a $5 gift card for each
assessment that you complete.

CONSENT TO PARTICIPATE IN A RESEARCH STUDY
Study Title: Comparing Happify Programs

You are being asked to participate in a research study. The goal of this study will be to test the
effectiveness of five different online self-help programs designed to help people increase their happiness.

WHAT WILL HAPPEN IF I TAKE PART IN THIS STUDY AND HOW MANY PEOPLE WILL
PARTICIPATE?

If you decide to volunteer, you will be asked to complete a series of questionnaires that will take about 5
minutes, then you will be randomly assigned to an 8-week program on Happify. You will not get to
choose the program you are assigned to, and we ask that you do not use Happify on another account
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during the time you are enrolled in this study. At the end of the 8-week period, you will be asked to
complete another 5 minute survey. At that point, you will enter the 6-month follow-up period, during
which you may continue to use your assigned programs, or not, as you prefer. You will be asked to
complete questionnaires 1, 3, and 6 months later. At the completion of the final follow-up (about 8
months from now), your participation will be over. By signing up for this research, you also consent to
receive reminder emails throughout the study. A total of 4200 users are expected to participate.

WHAT OTHER CHOICES DO I HAVE IF I DO NOT TAKE PART IN THIS STUDY?

You are not required to participate in this study. If you do not participate, you are free to seek any other
self-help, or to sign up for Happify as a regular user.

WHAT RISKS CAN I EXPECT FROM BEING IN THIS STUDY?
There are no anticipated risks to participating in this study.
ARE THERE BENEFITS TO TAKING PART IN THIS STUDY?

By participating in this study, you will gain access to an online program which may benefit you.
However, since some of the tracks we are testing are new, the efficacy of which are not yet established,
we cannot guarantee that you will benefit directly by participating in this study. However, we are testing
these tracks because we believe there is a good chance that they will be helpful to you.

WILL MY INFORMATION BE KEPT PRIVATE?

If you consent to participate in this study, you will be asked to complete a series of web-based
questionnaires. When you register for the study, you will be asked to give us your email address. In our
secure database, your email address will be tied to your data by a randomly generated numerical code,
which will allow us to connect each new questionnaire you take to the other questionnaires you have
taken. Depending on whether or not your email address contains identifying information, this may or
may not constitute a risk to privacy were someone to compromise the security of our database. However,
because email addresses will be stored separately from questionnaire data, the researchers will never be
able to connect your data with any identifying information. However, if you wish to be completely
certain that your data will remain private under any circumstances, you may create an anonymous email
address for the purposes of this study and have its messages forwarded to your main account.

WILL I BE COMPENSATED FOR BEING IN THIS STUDY?

You will receive a $5 gift card for each of our five minute surveys you complete for up to $25 total.
WHAT ARE THE COSTS OF TAKING PART IN THIS STUDY?

There is no cost to you beyond the time and effort required to complete the procedure(s) described above.
CAN I STOP BEING IN THIS STUDY?

You may refuse to participate in this study. You may also change your mind about being in the study
and quit after the study has started at any time.
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WHO CAN ANSWER MY QUESTIONS ABOUT THIS STUDY?

If you have any questions about this research project please contact Chief Scientist at Happify, Acacia
Parks, labs@happify.com. By checking the box that says “I accept” and clicking on the “next” button
below, I will indicate that I have decided to participate in this study as a research participant. I have read
and understand the information above. I understand that I will be emailed a copy of this consent form
and the Bill of Rights.

Agreement Pop-Up Text

I confirm that I agree to participate in a study, which involves using a Happify well-being program 2-3
times per week for 8 weeks. I understand that this is a research study and that my experiences here may
not be reflective of the full Happify product.

Text When Assigned Programs Are Completed

Congratulations on finishing your assigned tracks! You are now in the “follow-up” period of the study.
You'll be asked to complete questionnaires periodically in the coming months, and will receive a $5 gift
card each time you complete a follow-up questionnaire. You're also encouraged to continue using your
tracks. For the best results, come back 2-3 times per week!
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