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Abstract
Background—The number of individuals looking for health information on the Internet
continues to expand. The purpose of the study was to understand the prevalence of major
depression, among English-speaking individuals worldwide looking for information on depression
online.

Methods—An automated online Mood Screener website was created and advertised via Google
AdWords, for one year. Participants (N = 24,965) completed a depression screening measure and
received feedback based on their results. Participants were then invited to participate in a
longitudinal mood screening study.

Results—Of the 24,965 who completed the screening, 66.6% screened positive for current major
depression, 44.4% indicated current suicidality, and 7.8% reported a recent (past two weeks)
suicide attempt. Of those consenting to participate in the longitudinal study (n = 1,327, from 86
countries), 77.4% screened positive for past depression, 64.6% reported past suicidality, and
17.5% a past suicide attempt. Yet, only 25% of those screening positive for current depression,
and only 37.2% of those reporting a recent suicide attempt are in treatment.

Conclusions—Many of the consumers of Internet health information may genuinely need
treatment and are not “cyberchondriacs”. Online screening, treatment, and prevention efforts may
have the potential to serve many currently untreated clinically depressed and suicidal individuals.
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In the past several years, the Internet has become the de facto primary resource for health
information. A large proportion of individuals use the Internet to search for information
regarding health conditions and symptoms.[1,2] With the rapid proliferation of websites
such as Wikipedia, MayoClinic, or WebMD, among many others, individuals can research
their health-related concerns at their convenience, without having to travel to a doctor’s
office.

Several nationwide surveys periodically assess the online health information-seeking
behavior of the American public: the Pew Internet & American Life Project (PI&ALP); the
NCI Health Information National Trends Survey (HINTS), conducted biannually, in 2003,
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2005, and 2007; and the Harris Poll, 2010 being the most recent. The results from these polls
suggest that the majority of Americans have used the Internet to look for health information.
According to the 2005 HINTS, 58% of 3,244 Internet users polled looked for health
information for themselves.[3] The PI&ALP,[1] surveying 2,928 adults, reported that 80%
of American users have searched for information related to health for themselves or others.
The 2010 Harris Poll,[4] surveying 1,066 adults, found that 88% of those surveyed and
connected to the Internet have looked for health-related information for themselves or
others, which was the highest number registered by the Harris Poll since they began
surveying on the subject of Internet health information seeking in the United States. A third
of all individuals connected to the Internet said that they look for health information
“Often”.

The national polls also identified several patterns regarding the types of users looking for
health information. The PI&ALP[1] reported that more educated individuals and women
were more likely to look for health information, and older individuals were somewhat less
likely to do so. Similar results were obtained in the 2005 HINTS[3], and the 2007 HINTS
data:[5] women, as well as younger and more educated individuals were more likely to seek
health information. The 2007 HINTS data also revealed racial and ethnic differences in
using Internet for health. Caucasians tended to use the Internet to seek health information
more frequently than other groups.[6] However, even though Latinos are less likely to have
access to the Internet, among Internet users, Latinos were the most likely to use the Internet
to keep track of their health and to communicate with providers; they were also more likely
to say that doing so is important.[7]

Looking for health information also appears to influence behavior. Over half of the
individuals surveyed had said that they have discussed the information obtained online with
their doctors.[4] The PI&ALP found that over half (53%) of those surveyed reported that
information they have obtained has affected their decisions about their health, ranging from
finding new questions to ask their doctors to choosing a particular treatment.[1]

The popularity of Internet health information led some to be concerned about
“cyberchondriasis” unfounded concerns about benign symptoms fueled by overly
enthusiastic search for and/or misinterpretation of online health information.[8,9]
Cyberchondriasis might lead one to be unduly anxious about one’s health, prompting either
self-treatment for a nonexistent condition or requesting specific treatments from a provider.
[10–12] Indeed, some have found that excessive use of the Internet for health information
results in increased anxiety and mood disturbances.[13]

With physicians and mental health professionals becoming wary of Internet-informed
patients,[10,14] it is tempting to label Internet health seekers as “cyberchondriacs”.
However, it is possible that many of these individuals are genuinely concerned about their
health for legitimate reasons. For instance, one survey study used a symptom level measure
to screen a large sample of US participants interested in a depression screening provided by
a health insurance company online portal, and found that over half of visitors had high levels
of depressive symptoms.[15] Van Ameringen and colleagues[16] recruited participants
interested in anxiety screening from their clinic website; using both a screening instrument
and a symptom level measure, they found that a third of participants screened positive for
depression. These studies provide evidence suggesting that those wishing to be screened for
depression are more likely to be experiencing significant depressive symptoms than the
general population.

The current study was undertaken to understand the prevalence of major depression and
depressive symptoms in a worldwide Internet community, among English speakers
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searching for information on depression online. Specifically, we examined the
characteristics of those looking for depression-related information, to determine whether
those interested in specific disorder-related information do in fact have clinically significant
symptoms of that disorder, or are merely “cyberchondriacs” overly concerned about
minimal symptoms. This study improved on previous research in several significant ways.
First, we used a screening measure specifically designed to screen for the presence of a
Major Depressive Episode according to the DSM-IV[17] criteria, rather than a symptom
severity measure. Second, we recruited a very large worldwide sample of participants, rather
than focusing on North American participants. Third, we recruited individuals via a search
engine, rather than a clinic page or a health site, to attract a broad sample of participants who
are exploring depression-related information, rather than those who are already familiar with
a particular clinic or health-related website (and who may presumably be more depressed).
Based on previous screening studies, we hypothesized that the rates of depression in our
sample, which also consisted of those interested in depression screening, would be higher
than that in the general population.

Methods
Participants

In one year, over 50,000 people visited the Mood Screener website, and 32,836 were
screened for eligibility (approximately 90 per day). The only eligibility criterion was being
18 years of age; ineligible participants (n=5,177) were 15.4 (SD = 1.39) years old, after
excluding unlikely values (ages less than 10, n = 43). 27,659 individuals were eligible to
participate. Eligible participants were predominantly Caucasian (62.9%); 18.0% were of
Asian descent, 4.3% -- of African descent. Other races were represented at less than 2%
each, and 11.1% of participants indicated “Other” as their race. Eligible participants’ mean
age was 32.1 (SD = 12.1, range: 18–92), and 63.8% were women.

Materials
Demographics - 1—Prior to proceeding to the screening questionnaire, participants were
asked about their age, gender, and race.

Demographics - 2—Those participants agreeing to participate in a more comprehensive
study were asked about their country of residence and birth, their living situation (alone or
with others), education, employment status, marital status, income, and subjective social
status, as assessed by the “social ladder”[18] which asks participants to estimate their
position in society relative to others. These participants were also asked whether they have
sought treatment for their depression in the past, and whether they are (or were) in therapy
or taking antidepressant medications.

The MDE Screener[19] is an 18-item self-report measure designed to screen for the presence
of current and past major depressive episodes (MDEs). It rates the presence of nine
symptoms of depression according to the DSM-IV[20] over a period of two weeks or more,
and assesses whether Criterion C (significant impairment in functioning) is met within the
same time span. Participants are asked about the presence of symptoms over the past two
weeks (to identify a “Current MDE”), as well as symptoms occurring in any two-week
period in their lifetime, excluding the past two weeks (to identify history of depression). The
screener has been shown to have good agreement with the PRIME-MD[21,22] and with
clinician-administered diagnostic interviews[23].
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Study design (Figure 1)
Participants were recruited using a worldwide Google AdWords campaign. This report
focuses on the first year of recruitment (12/09/2009 to 12/08/2010). Searching for keyword
terms such as “depression symptoms”, “sad mood”, or “am I depressed” triggered one of
several ads for a “Free Online Depression Screener.” Those clicking on the ad were taken to
the landing page of the research website
(https://ihrc.ucsf.edu/Collector/Survey.ashx?Name=Mood_Screener_Survey_1). The
landing page informed them that the screener is part of a research study, and provided
information about the limits to their confidentiality. Participants then provided their age to
determine eligibility, as well as race and gender. Beginning in mid-April 2010, eligible
participants were presented an “honesty question” in addition to the existing MDE screener,
to explore if the high rates of depression and suicide attempts in our sample were due to
participants’ spurious responses. The question asked whether the participants’ responses are
“accurate”, or whether they are simply “testing the site.” Upon completing the “Current”
MDE Screener, participants were offered personalized feedback on the results. The feedback
contained a brief explanation of the individuals’ symptom level. Participants indicating a
high symptom level (5+ symptoms) or meeting Criterion C were prompted to consult with a
mental health professional, if one is available. Participants who were suicidal (wanting to
die, thinking about death, or making a suicide attempt) were offered additional feedback
expressing concern, and urging them to immediately seek help by consulting with their
provider or going to a hospital. Additionally, all pages contained a link to befrienders.org, an
international and multilingual online database of suicide hotlines.

Participants were then offered the opportunity to participate in a monthly rescreening study.
Interested participants provided their email address (to enable future contact and to prevent
multiple participation) and signed consent. Consenting participants provided additional
demographic information as described above, completed the “Lifetime” portion of the MDE
screener, and were, once again, presented individualized feedback based on their responses
to the screener. These participants were emailed monthly invitations to re-screen their mood.
The data presented herein is limited to the initial screening and excludes the monthly follow-
ups, as they are not yet available for this sample.

Results
Main sample characteristics (n = 27,659)

Of the 24,965 participants who provided enough data to evaluate the presence of a current
major depressive episode (<2 missing answers to the MDE screener; no missing answers to
questions necessary to identify an MDE, i.e., depressed mood or anhedonia, and Criterion
C), 66.6% screened positive for an MDE. The mean number of symptoms in our sample was
6.49 (SD = 2.64). Of participants providing data, approximately three-quarters (73.2%)
indicated that their symptoms have interfered with their lives “a lot”. Almost half of the
participants providing data (44.4%) indicated some degree of suicidality, ranging from
wishing to die to an actual suicide attempt, and 7.8% indicated a recent (in the past two
weeks) suicide attempt.

Since April 12, 2010, an “honesty” probe was included in the survey: “How accurate are
your answers? (Your answer will not affect your ability to participate, or the feedback you
will receive).”, with answer options “I am trying to answer accurately.” and “I am just
testing the site, so my answers may not be accurate”. The vast majority of participants
(96.4%, n = 18,031) recruited since that date reported answering the screening questions
accurately. The rates of depression and symptoms reported by those answering accurately
were virtually identical to that of the full sample: 66.4% screened positive for current MDE,
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with the average number of symptoms being 7.01 (SD = 2.00), 73.1% indicated that their
symptoms interfered with their lives “a lot”, 47.9% indicated some degree of suicidality, and
7.7% reported a recent suicide attempt.

Characteristics of participants consenting to monthly rescreening (n = 1,371)
Though all participants were offered to participate in the monthly rescreening study, only
5% did so. Consenting participants represented 86 countries. The largest proportion of
participants were from United Kingdom (n = 384), followed by India (n = 244) and South
Africa (n = 150); 15.2% of participants reported being born in a country other than the
country of their current residence. Most participants (81.9%) were urban dwellers, employed
at least part-time (63.6%), and either married or in a relationship (54.1%). Participants
reported completing 14.7 (SD = 3.65) years of education. In regards to the social ladder,
participants placed themselves, on average, just under the middle rating: 4.58 (SD = 2.26,
range: 1–10) in their community, and 4.86 (SD = 2.25, range 1–10) in their country.

There were no differences between those consenting to participate in a monthly follow-up
and the rest of the sample in terms of gender; however, there were significant differences in
race and age, with the sample agreeing to monthly follow-ups being more diverse (50.4%
Caucasian vs. 63.7%, chi-square = 99.82, p < .001), and slightly older (33.0 vs. 32.1 years
old, t(27,657) = 2.81, p < 0.01), though the significance of the latter difference is likely due
to the large size of the sample. Consenting participants indicated more severity, across all
parameters: more current symptoms (m = 7.35 vs. 6.44, t(1671.11) = 17.17, p < 0.001);
greater likelihood of symptoms affecting current functioning, (77.4% vs. 72.9%, chi-square
= 13.06, p < 0.001); greater incidence of current depression (72% vs. 66.3%, chi-square =
19.06, p < 0.001); higher incidence of suicidality (57.3% vs. 43.8%, chi-square = 96.24, p <
0.001); and more recent suicide attempts (10.9% vs. 7.7%, chi-square = 18.55, p < 0.001).
Consenting participants were also more likely to report being honest (99.0% vs. 96.2%, chi-
square = 20.86, p < 0.001).

Participants reported high levels of lifetime (any time aside from the past two weeks)
depressive symptoms. Mean number of lifetime symptoms was 6.47 (SD = 3.25), and 80.4%
reported significant interference of symptoms with daily functioning. Three quarters
(77.4%) of participants screened positive for lifetime MDE. In regards to suicidality, 64.6%
endorsed some level of past suicidality, and 17.5% reported attempting suicide in the past.

Approximately half of the consenting participants (53.1%) reported having sought help for
their depression at some point in their lives. Antidepressant medication was more prevalent
among participants than talk therapy, with 43.5% of the consenting participants reporting
having taken antidepressants (20.4% currently), but only 31.8% reported having been in
therapy (7.9% currently). Of the people who screened positive for current depression, only
25% were currently in treatment (23.1% taking antidepressants, 8.8% in therapy). Of the
people who reported attempting suicide in the past two weeks, only 37.2% reported being
currently in treatment (35.0% taking antidepressants, 15.3% in therapy).

Discussion
During our year-long study, we have been able to attract over 50,000 participants to our site
and screen 24,965 people for the presence of major depression. Further, we have been able
to enroll 1,371 people – a diverse international sample – into a longitudinal study. The rate
of traffic on our Mood Screener website indicates both the high interest of the worldwide
Internet community in obtaining health information and services on the internet, as well as
the effectiveness of using the Internet to attract and recruit study participants. The very high
rates of depression observed in our sample was not anticipated, however, and suggests that
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the majority of those looking for depression information online might be doing so for a good
reason.

Several results observed in our data were quite troubling, and deserve further study. Our
study only included adults of 18 years or older, which was the only exclusion criterion, as
required by our institutional IRB. Yet, over 5,000 individuals, which represented 15% of
those screened for eligibility, were unable to use the screening site because of this
requirement. Thus, there are a considerable number of children and adolescents who are
actively looking for information on depression online and are wishing to screen themselves
for presence of depression. This suggests a clear and urgent need to engage in widely
disseminated screening and prevention efforts aimed specifically at children and
adolescents. It also highlights an ethical dilemma: Is it preferable to withhold readily
accessible depression screening tools from young people who may be at risk, or to provide
such tools to minors who may not have the maturity to use the information properly and who
may even be unnecessarily upset by such information? Depression is a recurrent disorder,
and having a single episode dramatically increases the chances of future episodes.[17,24]
Preventing the first episode in childhood or adolescence may protect an individual from a
lifetime of struggle with depression, and, given the devastating effect of depression, will
have a considerable positive impact on public health.

The high rate of depression found in our sample suggests that the vast majority of those who
go online in search of health information are not merely “cyberchondriacs”, who are overly
concerned about relatively benign symptoms. Indeed, a third of the sample screened positive
for current major depressive episode, and three quarters screened positive for lifetime major
depression. These rates are several times higher than would be expected in the general
population. It is especially important to note that less than half of participants had ever been
treated for depression, which echoes the Houston et al (2001) findings, and only a quarter of
participants screening positive for current depression were receiving treatment currently.
Even more troubling was our finding that only 37.2% of the participants reporting
attempting suicide in the past two weeks are in treatment currently. Put in another way, over
60% of people who have attempted suicide are currently without mental health care.

Just as having a previous depressive episode is a powerful predictor of future episodes, a
past suicide attempt is a powerful predictor of future attempts (and, ultimately, of a
completed suicide). The very high rate of untreated depression and of suicide attempts in our
sample should serve as a strong call for providing prevention and treatment services for
individuals at risk.[25] However, it should also be clear that conventional methods of
prevention and treatment delivery – mood management training, face-to-face therapy, and/or
medication – might only help a fraction of those in need of screening and services. Even if it
would be possible to train and deploy enough providers to treat all 16,000 individuals
screening positive for depression on our site, there would still be hundreds of thousands of
individuals undergoing similar screenings on other sites, who are also in need of services.
And even if it might be possible to train thousands more mental health practitioners, some
individuals would be reluctant to seek services due to fear of stigma or inability to pay for
such services. Thus, it is necessary to offer access to prevention and treatment in a medium
where sufferers are already seeking information – on the Internet. Internet interventions,
including interventions for major depression, are already being tested, and some have
attained promising results.[26,27] However, greater efforts are needed to create, develop,
test, disseminate, and maintain these interventions, to offer access to currently underserved
individuals and communities and to help reduce health disparities worldwide.[28]
Development and proliferation of such services will make a considerable contribution to
public health.[29]
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The high traffic experienced by our website is indicative of the interest in using the Internet
as a resource for health information. Although it can be extremely useful to have a research
tool as powerful as the Internet at one’s disposal, it can also be harmful and dangerous. The
vast majority (85%) of those finding health information online believe that it is reliable[4]
and do not verify the source of the information.[1] In other words, in the eyes of the majority
of consumers of this information, an opinion voiced by someone in a blog may be just as
valid as a reputable site relaying state-of-the-science information. It is therefore necessary to
institute and widely adopt a system of health ratings, so that a user can quickly and easily
verify the reputability of the information source and, therefore, the trustworthiness of the
message.

There are several limitations to this study. Participants were screened for MDE via an
automatic online screener, rather than being given a diagnostic interview by a live mental
health professional. Although the MDE Screener has good psychometric properties and high
concordance with live interviewers, the results only offer a provisional screening, and
should not be considered a definitive diagnosis. However, administering the study online,
rather than with live personnel, allowed us to attract and screen people who, according to
our data, are either unwilling or unable to see a mental health provider. Although MDE
screener has been validated for concordance with clinicians’ assessments, including via non-
traditional (computerized) administration [22,23], it was not specifically validated for use on
the Internet. However, there is a growing body of evidence that there are few if any
differences between Internet and paper-and-pencil administrations of health-related
questionnaires [30–40]. All participants in this study were those searching for information
related to major depression. Insofar as our results are not based on random sampling of the
Internet community, they may generalize only to those interested in being screened for
depression, and are likely overestimates of the rates of depression for the English-speaking
Internet community. It is possible that some participants experienced symptoms of
depression as a result of bereavement or a general medical condition. Though it is possible
that some participants answered randomly, or experimented with responses, given the results
of our “honesty” probe and our high sample size, it is unlikely that such instances of
problematic data were numerous enough to skew our results substantially. Though it is
possible that some responses represent multiple completions by the same individual or
individuals, it is highly unlikely that such responses account for a large proportion of our
sample, given that those who were interested in being rescreened could sign up for a study
that offered this service.

The influence of the Internet on health systems and on public health is likely to continue to
grow and expand. Although some small proportion of those seeking health information
online may indeed be “cyborchondriacs”, many, if not most may have legitimate
undertreated symptoms. Internet screenings may potentially reach an underserved
population not represented in either clinics or face-to-face screening studies. To the extent
that this population adds to the global burden of disease and reflects a substantial number of
individuals who are suffering from serious depression, it is important to develop online
resources for these individuals, such as evidence-based Internet interventions to prevent or
manage depression.
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Figure 1.
Design of the Mood Screener website.
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