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Abstract

Internet-based mental health resources often suffer from low engagement and retention. An
increased understanding of engagement and attrition is needed to realize the potential of such
resources. In this study, 45,142 individuals were screened for depression by an automated online
screener, with 2,539 enrolling in a year-long monthly rescreening study; they received a single
monthly reminder email to rescreen their mood. We found that, even with such a minimal cohort
maintenance strategy, a third of the participants completed 1 or more follow-ups, and 22%
completed 2 or more follow-ups. Furthermore, completion of earlier follow-ups was highly
predictive of future completions. We also found a number of participant characteristics (e.qg.,
current depression status, previous depression treatment seeking, education level) predicted
follow-up rates, singly or in interactions.
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Internet-based resources for mental health, such as interventions, screening, and other
similar services, are proliferating rapidly, providing individuals with opportunities to access
mental health resources and services even in places where traditional services are not
available or accessible. Compared to traditional face-to-face mental health resources, their
online counterparts are inexpensive to develop, highly scalable, widely accessible (Mufioz,
2010), with an ability to offer personalized information that is responsive to individuals’
needs and preferences (Leykin et al., 2011). Importantly, internet-based resources can be
effective. Recent meta-analyses have demonstrated the effectiveness of internet
interventions for mental disorders, such as depression and anxiety (Andersson & Cuijpers,
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2009; Andrews, Cuijpers, Craske, McEvoy, & Titov, 2010; Griffiths, Farrer, & Christensen,
2010; Spek et al., 2007; Van't Hof, Cuijpers, & Stein, 2009); evidence for efficacy also
exists for a variety of other conditions such as substance abuse (Chiauzzi et al., 2005;
Strecher et al., 2005; Mufioz et al., 2005), obesity (McConnon et al., 2007), diabetes
(McKay, King, Eakin, Seeley, & Glasgow, 2001), insomnia (Ritterband et al., 2009),
chronic pain (Nevedal, Wang, Oberleitner, Schwartz, & Williams, 2013), and irritable bowel
syndrome (Hunt, Moshier, & Milonova, 2009).

Most internet-based resources, especially interventions, rely on consistent engagement from
participants, both for evaluation of their efficacy (usually via a clinical trial), as well as for
overall effectiveness. As with most interventions, more engagement likely leads to greater
effectiveness (An et al, 2008; Palmqvist, Carlbring, & Andersson, 2007; Richardson et al.,
2013). However, concern about poor retention has dampened the enthusiasm about internet-
based interventions (Christensen, Griffiths, Groves & Korten, 2005; Farvolden et al., 2005;
Danaher et al., 2006; Eysenbach, 2005), with some researchers suggesting that high attrition
may be inherent in eHealth trials (Eysenbach, 2005); attrition is especially problematic with
“unguided” interventions, that is, interventions with little to no human interaction
(Christensen et al., 2004; Christensen et al., 2005; Mufioz et al., 2012). Attrition is certainly
not unique to the online medium — the modal number of therapy session is low (Connolly
Gibbons et al., 2011), and dropout is considerable (Hamilton, Moore, Crane, & Payne,
2011).

For internet-based services to remain relevant and useful, increasing retention and adherence
rates is essential. To counteract attrition in efficacy trials, researchers often use either
financial incentives or live (e.g., phone-based) follow-up as cohort maintenance strategies
(Carlbring et al., 2006; Mufioz et al., 2009). However, both of these approaches introduce
significant undesirable confounds. Paying participants to visit the site or to provide data
exposes participants to powerful extrinsic motivators which will not be present when the
intervention is widely deployed. Indeed, introduction of such motivators can result in
undesirable behaviors, such as attempts to “cheat” by registering multiple fake accounts
(Prince, Litovsky, & Friedman-Wheeler, 2012). Thus, with financial incentives the
ecological validity is reduced and engagement (and efficacy) of an un-incentivized
intervention remains unknown. The same argument applies to the provision of phone-based
follow-ups: though these may be effective (Fridrici, Lohaus, & Glass, 2009; Leykin,
Aguilera, Torres, Perez-Stable, & Mufioz, 2012; Mufioz et al., 2009), they once again
introduce variables that will not be present when an intervention is deployed. Instead of
relying on these problematic strategies, improving retention should be achieved through
attaining a better understanding of it (Eysenbach, 2005; Geraghty et al., 2005) and through
offering useful and appealing products.

The present report describes retention in an internet-based mood and depression screener,
where participants were asked to return to the site monthly for the next 12 months to
rescreen their mood. In an attempt to understand the naturalistic rate of retention,
participants were offered no incentives, financial or otherwise, no “live” contact, and no
reminders to return beyond the single monthly invitation email. Though many participants
did not return for a follow up screening, as expected, a considerable proportion did return at
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least once. We examine the pattern of retention, as well as explore the predictors of greater
retention, with an overall goal of offering data that could be helpful for the designers of
internet-based services who wish to improve retention and adherence.

An internet-based study was conducted worldwide. Consent was obtained over the internet,
as approved by the Institutional Review Board of the University of California, San
Francisco.

Inclusion criteria were limited to being at least 18 years of age and the ability to read and
understand English. Over the 2 years of recruitment (December 9, 2009 — December 8,
2011), 63,055 persons visited the website, of whom 51,641 were eligible to participate
(11,411 were younger than 18, 3 did not give their age); mean age = 31.92 years, SD =
12.17. Of those 51,641, 5.0% (N = 2,567) consented to participate in a rescreening study.
However, 25 indicated that their answers may be inaccurate (i.e., they were just
experimenting with the site), and an additional three subjects had inconsistent data; data
from these participants were there excluded from all analyses, resulting in our final sample
of 2,539 individuals. A majority (51.0%) of the participants included in our final sample
were aged between 18 and 29, with the average age of participants being 32.64 (SD =
12.13), and 65.65% of participants being women. Participants from 102 countries and
territories were present in our dataset. The largest numbers of participants were from United
Kingdom, India, and South Africa (29.5%, 15.6%, and 9.0%, respectively).

Demographics 1 was offered to all visitors to the site, and assessed participants’ age, gender,
race, and (since June 23, 2011) country of residence.

Demographics 2 was only administered to participants consenting to participate in a
rescreening study; participants were asked about their education, employment, marital
status, income, and subjective social status, as assessed by the “social ladder” (Adler et al.,
2000), where individuals rate their position in society relative to others, and about the
number of other individuals residing in the household. Participants were also asked about
their experience with treatment for depression and their knowledge of the availability of
mental health resources in their community.

The Major Depressive Episode (MDE) Screener (Mufioz, 1998) is an 18-item measure
designed to screen for the presence of current and past MDEs. The MDE Screener, based on
the Diagnostic Interview Schedule (Robins et al., 1981), assesses the presence of nine
symptoms of depression according to the Diagnostic and Statistical Manual of Mental
Disorders (DSM-1V; American Psychiatric Association, 2000) over a period of 2 weeks or
more; it also assesses whether Criterion C (significant impairment in functioning) is met
within the same time span. Both current MDE (past 2 weeks) and lifetime MDE (any 2-
week period excluding the last 2 weeks) are assessed. The MDE Screener has good
agreement with the PRIME-MD (Spitzer, Williams, Kroenke, et al., 1994; Mufioz,
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McQuaid, Gonzalez, et al., 1999) and with clinician-administered diagnostic interviews
(Vasquez, Mufioz, Blanco, et al., 2008). MDE Screener items were presented on the same
web-page. Numerous studies reported that psychometric properties of questionnaires remain
similar whether administered on the internet or on paper (Andersson, Kaldo-Sandstrém,
Strom, & Strémgren, 2003; Holldndare, Andersson, & Engstrom, 2010; Spek, Nyklicek,
Cuijpers, & Pop, 2008).

The study procedures are described in detail elsewhere (Leykin, Mufioz, Contreras, 2012).
Briefly, the worldwide Google AdWords campaign was the most significant recruitment
channel (Gross, Liu, Contreras, Mufioz, R. F., & Leykin, 2014); other participants found our
website via organic search results, word of mouth, and other avenues. For the Google
AdWords recruitment, one of the ads for a “Free Online Depression Screener” was triggered
if search terms such as “depression”, “am | depressed” or “sadness” were entered. Clicking
on the displayed ad led the individuals to the first page of the Mood Screener website.

The first (landing) page contained information about the nature of this site (i.e., research
study), as well as about the acknowledgment that all information entered on the site will be
retained. Visitors were then asked to provide their race, gender, age (to determine eligibility)
and (since June 23, 2011) country of residence. Eligible participants then completed the
“Current” portion of the MDE screener, and (since April 12, 2010) were asked whether their
answers were accurate. Participants were then given personalized feedback on their
responses, and were offered an opportunity to participate in a monthly follow-up rescreening
study, for the next 12 months. Those consenting completed the Demographics 2
questionnaire, as well as the “Lifetime” portion of the MDE Screener, and received
additional personalized feedback. Over the next 12 months, participants received a single
monthly email inviting them to return to the site and re-screen their mood. Upon returning to
the site, participants were asked to indicate whether they have sought help for depression
over the past month; they also completed the current portion of the MDE screener and
received feedback on their results.

Analytical procedures

To understand the predictors of follow-up response, Poisson regression models (Cameron &
Trivedi, 1998) were constructed, predicting the count of follow-ups completed from
individuals’ age, gender, employment status, marital status, years of completed education,
household size, and depression status, as well as their second-order interactions. Poisson
regression is a standard analytical technique for count data, and given that we were
attempting to predict the count of follow-ups completed, Poisson modeling seemed
appropriate for our purposes. Nonsignificant interactions were iteratively removed until
none remained, to examine the main effects. Because of the large sample size, we have
elected to only interpret results that reach the significance level of p < 0.001.
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Results

Completion of follow-ups

Results showed that 858 (33.8%) participants completed 1 or more follow ups, and 582
(22.9%) participants completed 2 or more follow ups. Only 52 participants (2.0%)
completed all 12 follow-ups, and only 225 participants (8.9%) completed over half of
follow-ups (7 or more). Interestingly, the rate of drop-off throughout the follow-up year was
not especially steep (i.e., 21.6% of participants completed the first follow-up, and 10.1%
completed the last; see Figure 1). Furthermore, completing the first several follow-ups
greatly increases the likelihood of future follow-up completions. Thus, of the 549
individuals who completed the 15 follow-up, 76.7% completed at least one subsequent
follow-up; this number increased to 88.8% among the 320 participants who completed the
first 2 follow-ups. Conversely, failure to complete the first follow-ups resulted in very high
rate of non-return, with 84.5% of the 1,990 participants failing to complete the 15t follow-up,
and 89.8% of the 1,872 participants failing to complete the first 2 follow-ups not returning to
any future follow-ups. This pattern suggests that engaging individuals early is likely to
greatly increase the likelihood of future engagement.

Predictors of follow-up completion

Poisson regressions predicting the count of completed follow-ups from participants’
demographic and clinical characteristics revealed a number of significant main effects and
interactions. Depression status significantly predicted the number of complete follow-ups
(Wald Chi-Square(1) = 48.23, p < 0.0001), with individuals screening negative for a current
depressive episode could be expected to complete 1.29 more follow-ups than those
screening positive (Wald Chi-Square(1) = 48.23, p < 0.0001, Exp(B) = 1.29).

Employment status interacted with whether an individual previously sought help for
depression to predict the number of complete follow-ups (Wald Chi-Square(1) = 38.27, p <
0.0001). Among those who have previously sought help, employed individuals may be
expected to complete 1.21 more follow-ups than the unemployed (Wald Chi-Square(1) =
18.15, p< 0.0001, Exp(B) = 1.21). However, among those who did not previously seek help
for depression, employed individuals may be expected to complete fewer (0.80) follow-ups
than the unemployed (Wald Chi-Square (1) = 15.06, p < 0.001, Exp(B) = 0.80 (Figure 2).

Help-seeking for depression likewise interacted with the level of an individual's education
(Wald Chi-Square(1) = 16.50, p < 0.0001), such that individuals who have previously
sought help may be expected to have a 1.04 times more follow-ups completed for every one
year of education attained (Wald Chi-Square(1) = 72.03, p < 0.0001; Exp(B) = 1.04); this is
in contrast to individuals with no previous depression help-seeking, who showed no increase
in follow-up rate with years of education attained (Wald chi-square(1) = 0.75, ns, Exp(B) =
1.00) (Figure 3).

Household size also interacted with the level of an individual's education (Wald Chi-
Square(1) = 14.43, p < 0.0001), with individuals who live alone being expected to have 1.06
times more follow ups completed for every one year of education attained (Wald Chi-
Square(1) = 36.96, p < 0.0001; Exp(B) = 1.06); this is in contrast to those who live with
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others, for whom the multiplicative effect was still significant, but, at 1.02, about 3 times
smaller (Wald chi-square(1) = 21.17, p < 0.0001, Exp(B) = 1.02) (Figure 4).

Marital status interacted with age (Wald Chi-Square(1) = 42.41, p < 0.001) such that
individuals who were married or partnered were expected to have 1.02 more follow-ups
completed for every one year of age (Wald Chi-Square(1) = 76.62, p < 0.001; Exp(B) =
1.02); this is in contrast to those who were not married, for whom years of age did not
significantly increase follow-up rate (Wald chi-square(1) = 0.0, ns, Exp(B) = 1.00).

Finally, gender also interacted with an individual's age (Wald Chi-Square(1) = 14.62, p <
0.001), with women exhibiting a multiplicative effect of 1.01 on the expected number of
follow ups completed for every additional one year of age (Wald Chi-Square(1) = 42.01, p <
0.001; Exp(B) = 1.01); this is in contrast to men, for whom years of age had no effect on the
expected rate of follow-ups (Wald chi-square(1) = 0.75, ns, Exp(B) = 1.00).

Discussion

The purpose of this report is to describe the rate of naturalistic follow-up to a study offering
individuals a monthly opportunity to be screened for major depression and receive feedback
on their results, and to understand the predictors of returning for follow-ups. This study is in
response to growing calls to develop the study of attrition (Eysenbach, 2005; Geraghty et al.,
2012) from internet-based interventions, and, conversely, the need for the complementary
study of retention in these and other technology-based interventions and resources.

Our results show that, while a considerable proportion of participants failed to return for any
follow-ups, as could be expected on the internet (Christensen et al., 2005; Leykin, Aguilera,
Torres, Perez-Stable, Mufioz, 2011), a sizable proportion of participants — one third — did in
fact return for at least one follow-up. Additionally, almost a tenth of all participants
completed at least half of all available follow-ups. Though these proportions appear
relatively small, it must be noted that the cohort maintenance procedures in this study were
minimal — a single follow-up invitation email that was sent monthly. Participants received
no phone calls, no contact with a live clinician or a research assistant, no payment for
participation, and no reminder emails if they failed to complete a follow-up. Moreover,
unlike a bona fide intervention, which commonly contain a variety of materials and tools
(Leykin et al., 2012; Leykin, Barrera, & Mufioz, 2010), our follow-ups offered only a
depression screening instrument with feedback. Thus, the follow-up rates attained in our
investigation are important for three reasons. First, they offer evidence of un-incentivized
interest in and demand for an internet-based mental health resource. Whereas in studies
where incentives are used to attract participants to return to the site rates of follow-ups might
be the function of incentives rather than interest, in this study follow-up rates likely reflect
true interest in participation and in utilizing the screening tool. Second, given our minimal
cohort maintenance strategies, our results offer a base level of follow-up participation that
can be used as a comparison once other strategies (e.g., reminder emails, SMS messaging
reminders) are introduced. Finally, our results can be useful for research conducting studies
on self-help automated internet interventions as an indication of the minimal rates of follow-
up that can be expected from naturalistic users. Well-designed interventions are expected to
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have engaging content designed in part to build a “relationship” between a participant and
the intervention, and which could be revisited upon follow-up; these aspects of interventions
likely increase follow-up rates (Kelders, Kok, Ossebaard & VVan Germert-Pijnen, 2012;
Morrison, Moss-Morris, Michie, & Yardley, 2013). An intervention that fails to attain the
follow-up rates found in our minimal contact study may be turning away, rather than
attracting, users. Our results also strongly suggest that completion of early follow-ups is
highly important for future follow-up retention: participants who completed the first one or
two follow-ups were very likely to complete at least one more follow-up. Conversely, those
who failed to complete the first one or two follow-ups were very unlikely to complete any
future follow-ups. Though there was likely at least some self-selection (i.e., those more
likely to complete first follow-ups are different from individuals who elect to ignore all
reminders), it is also possible that completion of first follow-ups offered a “foot-in-the-
door”, prompting subsequent responses. Thus, for studies with limited budgets, researchers
might be encouraged to devote some resources to promote completion of early follow-ups in
hopes that this behavior will endure.

We have also explored a number of predictors of follow-up, as well as their interactions.
Some of predictors we have identified, such as greater symptoms, education, and age, have
likewise been described in other studies (Geraghty et al., 2012). Screening positive for
depression reduced the number of follow-ups participants had completed. This was
somewhat counterintuitive, as one would expect individuals who are feeling more depressed
and down to utilize the depression screening service more. However, it is also possible that
individuals with significant symptoms are either too impaired to return to the site, or do not
feel that a confirmation of their depression status would be useful.

Help-seeking status emerged as an important predictor of follow-up rate, interacting with
two other variables to predict the number of completed follow-up rates. In an interaction
with employment, we observed that among individuals who have previously sought help
(and who were overall more likely to complete follow-ups), being employed was associated
with more completed follow-ups, whereas the reverse was true for those unemployed. It is
possible that prior help-seeking has informed individuals about the importance of self-
monitoring, resulting in higher overall follow-up rate. Current unemployment may be related
to the level of an individual's impairment; making unemployed participants less likely to
follow up. However, current unemployment may also indicate a greater need for treatment.
Thus, among those who never sought care, unemployed participants may have relied on the
rescreenings to a larger extent. Help seeking also interacted with education level to predict
follow-up rate. Individuals who never sought care had no relationship between education
and completed follow-ups, but those who had previously sought care having a strong
association between education level and follow-up rate. Once again, it is possible that
previous help-seeking is associated with greater recognition of the importance of self-
monitoring, and individuals who are more educated are more able to either have or act on
this recognition. Education also interacted with household composition to predict follow-up
rate. Though higher levels of education were predictive of more follow-up completion
overall (indeed, previous reports suggest that more educated individuals seek depression
treatment at higher rates, Mojtabai & Olfson, 2006). This association was especially
pronounced among individuals living alone, perhaps because those living with others have
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more social support (thereby reducing the need for mood checks) or, conversely, less
privacy, making visits to our site more challenging.

Age also emerged as an important predictor, interacting with marital status and with gender.
Follow-up rate was higher among older women, as well as among older married participants.
It has previously been found that women and older individuals are more likely to seek
depression treatment (Bayer & Peay, 1997; Bristow & Patten, 2002; Komiya, 2000), and it
is possible that these effects extend beyond treatment, which our site did not offer. It is
possible that older individuals are more likely to exhibit a stronger social commitment to
participation once consented, and be less likely to ignore a commitment. Men, however, may
face social pressures to ignore their mood states or consider them less relevant, resulting in
age no longer being predictive of follow-up completion among men. Being single in later
years may be indicative of longer standing or more impairing mood-related difficulties,
which as we found above is predictive of lower follow-up rates.

This study has several limitations. The sample was collected using Google AdWords ad
campaigns. Though Google clearly has a dominant position in the English-language search
market (comScore, 2013), our sample may not be representative of those who use other
search engines or who never respond to or actively suppress Google Ads. Furthermore,
participants joined a depression rescreening study; the results may not therefore generalize
to individuals suffering from other physical or psychiatric conditions. The sample in this
study was worldwide, and it is possible that the feedback about mood states provided by the
site was less applicable to individuals from certain countries or cultures, thereby reducing
the utility of the rescreenings (and the likelihood of completing follow-ups) for some groups
of individuals. Finally, participants’ expectations for the site, which may affect adherence
(Boettcher, Renneberg, & Berger, 2013) was not assessed.

As internet-based resources, including interventions, screening services, and information
services proliferate, data regarding participants’ engagement and retention is crucial to retain
the usefulness and relevance of such resources. Such data can help researchers develop more
targeted cohort maintenance strategies, ensuring that limited research budgets are spent in a
way that optimize retention in an empirically sound manner through a better understanding
of participant engagement. Thus, we hope that this study can facilitate future research on
retention, for instance, by informing randomized trials evaluating the benefit of various
cohort maintenance procedures, or cost-effectiveness investigations seeking to maximize
participant retention while reducing costs. Such work will ultimately produce internet
interventions that are more mature and sophisticated, thereby maximizing their potential to
provide quality services to more people in need of care.
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Figure 1.

Proportion of participants completing each follow-up period and total number of follow-ups.
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Figure 2.
Average number of follow-ups completed for participants who previously sought help or not

by employment status.
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Figure 3.

Average number of follow-ups completed for participants who previously sought help or not
by the number of years of education.
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Figure 4.
Average number of follow-ups completed for participants who live alone or live with others

by the number of years of education.
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