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Abstract

Background—In populations where mental health resources are scarce or unavailable, or where
stigma prevents help-seeking, the Internet may be a way to identify and reach at-risk persons using
self-report validated screening tools as well as to characterize individuals seeking health
information online.

Aims—We examined the feasibility of delivering an Internet-based Chinese-language depression
and suicide screener and described its users.

Method—An Internet-based depression and suicide screener was created and advertised primarily
through Google AdWords. Participants completed a suicide and depression screening measure and
received individualized feedback, which, if necessary, included the suggestion to seek additional
mental health resources.

Results—In 7 months, 11,631 individuals visited the site; 4,709 provided valid information.
Nearly half reported a current major depressive episode (MDE) and 18.3% a recent suicide
attempt; however, over 75% reported never having sought help, including 77.7% of those with
MDEs and 75.9% of those reporting a suicide attempt. As participants found the site by searching
for depression information online, results may not generalize to the entire Chinese-speaking
population.

Conclusion—Online screening can feasibly identify and reach many at-risk Chinese-speaking
persons. It may provide resources to those with limited access to services or to those reluctant to
seek such services.
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A third of the world’s suicides occur in China (Hawton & van Heerigen, 2009; Phillips et
al., 2002), although recent trends suggest that this might be decreasing over the past decade
(Wang, Chan, & Yip, 2013). Depressive symptoms are a major risk factor for suicide
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attempts in the Chinese population (Phillips et al., 2002; World Health Organization
[WHOQOY], 2001). Although deaths from suicide are preventable with early identification and
intervention, the timely identification of at-risk individuals is limited by a lack of mental
health resources and stigma related to mental health.

In China, residents of rural areas, where resources are limited, have the highest suicide risk
(Phillips et al., 2002). This situation is similar to the rest of the developing world: Over 75%
of people worldwide with mental health problems are in resource-poor settings. In such
settings, most do not receive care, largely due to poor infrastructure and few mental health
resources, and this problem is unlikely to be solved by increasing the current or future
supply of mental health professionals (Saxena, Thornicroft, Knapp, & Whiteford, 2007;
WHO, 2004). Unfortunately, traditional delivery models are resource-intensive and may be
prohibitively expensive to the majority of communities in rural areas and in the developing
world overall.

Even when resources are present, there may be limited awareness of mental health problems
(Bruffaerts et al., 2011). Mental health problems also carry significant social stigma in the
Chinese culture, and are often associated with isolation, secrecy, and poor treatment
adherence (Lee, Lee, Chiu, & Kleinman, 2005). This stigma can also lead to the
internalization of stereotypes and low self-esteem, further exacerbating symptoms (Fung,
Tsang, & Chan, 2010).

The Internet is a medium through which individuals can privately access resources that may
not be supported by the local system, without consuming limited local resources (Mufioz,
2010). China has the largest number of Internet users in the world (Data Centre of China
Internet, 2007; Internet World Stats, 2013), and Chinese is the second most common
language online (Internet World Stats, 2013). Most Internet users are young persons, the
target population identified by the WHO as at a heightened risk for suicide (WHO, 2001).
The Internet and other social media can have a powerful influence on suicide behaviors of a
population, either increasing (i.e., through pro-suicide information) or decreasing (i.e.,
through suicide prevention materials) suicide rates (Luxton, June, & Fairall, 2012).

The Internet can also be leveraged to deliver suicide and depression screening to the
hundreds of millions of Chinese-literate individuals residing outside of China’s geographical
borders, to help address the high rates of suicide in the immigrant populations (Bhugra,
Desai, & Baldwin, 1999; Sue, Cheng, Ka, Saad, & Chu, 2012). Even outside of Asia, in the
relatively affluent Western countries, Asian immigrant women attempt suicide more often
than their Western counterparts (Bhugra et al., 1999). Suicide risk factors among Chinese
individuals remain constant regardless of their country of residence (Lester, 1997). There is
a steady flow of Chinese immigrating to other countries for work or study, and trends are
reaching historic highs (Osnos, 2011). If these trends persist, Chinese-language resources
will become increasingly necessary worldwide. The Internet offers a culturally appropriate
medium that stays consistent regardless of country of residence. This can be important for
Chinese immigrants, the majority of whom were born in China (Lai & Arguelles, 2003) and
may lack fluency in host languages. Therefore, the ability to present materials in Chinese
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across geopolitical borders may be able to address a large and important need for suicide
problems in this population.

Demonstration of the ability to assess the needs of suffering individuals through the Internet
is a necessary first step to inform widespread dissemination and global uptake of online
health resources. The utility of developing and delivering Chinese-language resources online
depends on the ability to reach this population. Thus, the purpose of this investigation was to
understand the feasibility of and interest in a Chinese-language web-based depression and
suicide screener. We also discuss the prevalence of depression and suicide gathered by our
online screener in relation to the national prevalence rates in China.

Method

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

Participants

Any Chinese-literate individual 18 years of age or older was able to take part in this study.
During the 7 months of recruitment, 11,631 persons visited the website, and 6,013 provided
minimum data to determine eligibility (382 were ineligible; mean age = 15.49 years, SD =
1.60, women: 65.8%). Of those eligible, nearly 90% (N = 4,980) provided enough data to
screen for the presence or absence of major depression. Of these, 5.4% reported that their
answers may not be accurate, and were excluded from analyses. The final sample for our
study therefore comprised 4,709 individuals. Participants were 30.2 years old (SD = 9.63) on
average, and 61.8% were women. Just over half (52.1%) reported being from mainland
China; others were from Malaysia (14.5%), the US (13.3%), Hong Kong (3.4%), Australia
(3.0%), Canada (2.3%), and other countries (11.4%).

Those who consented to provide additional information in the Demographics 2 questionnaire
(N =531) were mostly well educated, with 15.0 years (SD = 3.33) of education on average,
and living in urban areas (91.9%). A sizable proportion reported being currently
unemployed (40.3%); 7% reported being divorced. An overwhelming majority (89.3%)
reported that they did not know of mental health resources where they lived.

Measures

The Demographics 1 questionnaire assessed participants’ age, gender, race, and country of
residence.

The Demographics 2 questionnaire was administered only to participants consenting to take
part in a follow-up study. This questionnaire asked about participants’ country of birth,
number of people in the household, participants’ education, employment, marital status,
income, and subjective social status, as assessed by the “social ladder” (Adler, Epel,
Castallazzo, & Ickovics, 2000), where individuals rate their position in society relative to
others. The questionnaire also asked about participants’ experience with treatment and their
knowledge of the availability of mental health resources in their community.
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The MDE Screener (Mufioz, 1998) is an 18-item measure designed to screen for the
presence of current and past major depressive episodes (MDES). It assesses the presence of
nine symptoms of depression according to the Diagnostic and Statistical Manual, 4th ed.
(DSM-1V; American Psychiatric Association, 1994) 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. All participants were screened for current MDEs by reporting their
symptoms over the past 2 weeks. Participants who consented to participate in the follow-up
study were asked about symptoms occurring in any 2-week period during their lifetime,
excluding the past 2 weeks (to identify a past MDE). The screener has good agreement with
the PRIME-MD (Mufioz, McQuaid, Gonzalez, Dimas, & Rosales, 1999; Spitzer et al., 1994)
and with clinician-administered diagnostic interviews (Vasquez, Mufioz, Blanco, & Lopez,
2008). Suicide was assessed using the item on this measure that assesses suicide ideation
and behavior, using the question: “In the past two weeks ... have you attempted suicide?”

Participants were recruited primarily via a worldwide Google AdWords campaign; some
may also have found our website via organic search results, word of mouth, etc. For the
Google AdWords recruitment, entering keyword terms in Chinese in the Google search
engine such as those focused on depression, for example, “depression,” (i.e., “$0 427 ”) or
“I am feeling sad” or “I am down” (i.e., “Z%% [IBIE BB FE1H") on suicide, including
“suicide” (i.e., “4Z-<") or “want to commit suicide” (i.e., “AB4E "), and nonspecific related
terms, such as “no hope” (i.e., “1% 8 #E") or “excessive pressure” (i.e., “JE SII@A"),
triggered one of several ads for a “Free Online Depression Screener” (i.e., “F R4S JE 7%
#:#E2”). Those clicking on the ad were taken to the landing page of the research website.

The landing page informed participants that the screener is part of a research study and
offered information about the limits to confidentiality. All participants provided their age to
determine eligibility; participants were also asked to provide their race, gender, and country
of residence. Participants then completed the current MDE Screener. To identify invalid
data, the MDE Screener was followed by the honesty question, which asked whether the
participants’ responses are accurate or whether participants are simply testing the site;
participants were assured that answering this question would not influence feedback or their
ability to participate further. Only 271 participants reported that their answers were not
accurate; their data were excluded from these analyses. Participants were then offered
personalized feedback on their responses, containing a brief explanation of the individuals’
symptom level. Participants indicating a high symptom level (5+ symptoms) or meeting
Criterion C (i.e., disability or impairment in functioning) were prompted to consult with a
mental health professional, if available. Participants who reported any degree of suicidality
(i.e., from thinking about death to making a suicide attempt) were offered additional
feedback expressing concern and urging them to seek help by consulting with their provider
or going to a hospital. To offer participants immediate safety resources, all pages contained
a link to the Chinese page of Befrienders.org (http://www.befrienders.org/int/chinese/
index.asp?PageURL=index.php), an international online database of suicide helplines
available by telephone or email, and to a dedicated Chinese-language crisis support website
(http://www.crisis.org.cn/).

Crisis. Author manuscript; available in PMC 2015 December 23.


http://www.befrienders.org/int/chinese/index.asp?PageURL=index.php
http://www.befrienders.org/int/chinese/index.asp?PageURL=index.php
http://www.crisis.org.cn/

1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Liuetal.

Results

Depression

Suicide

Page 5

Participants were then offered an opportunity to participate in a monthly follow-up
rescreening study, for the next 12 months. Those consenting (N = 531) were asked to
complete the Demographics 2 questionnaire, as well as the Lifetime portion of the MDE
Screener, which assessed for a 2-week period of depressive symptoms at any point in their
lifetime, excluding the past 2 weeks. As with the current MDE Screener, personalized
feedback was provided on participants’ responses. Participants were then sent follow-up
emails monthly for the next 12 months, inviting them to return to the site and re-screen their
mood,; the follow-up data are not discussed in this paper. The design of the site is illustrated
graphically in Figure 1.

Of the 4,709 individuals who provided enough data to assess for a current MDE, 49.0%
screened positive for a current MDE (of these, 47.2% were women). Demographic
characteristics of those with and without MDEs are provided in Table 1.

Rates of suicide attempts as well as disability and lifetime rates of help-seeking behaviors
for psychological problems are presented in Table 1. On the basis of the information from
those who consented to a monthly re-screening study and provided additional information
about help-seeking behaviors in the Demographics 2 questionnaire (n = 496), we found that
MDE status did not distinguish help-seeking behaviors, with 77.7% of those with a current
MDE and 84.8% of those without a current MDE reporting never seeking help, Fisher’s
exact test, p = .061. However, those with a current MDE were more likely to be unemployed
than those without a current MDE, Fisher’s exact test, p = .008. Not surprisingly, of those
with a current MDE, 84.8% also endorsed a past MDE.

Of those providing valid MDE data, virtually all participants (n = 4,690) answered the
suicide item. Of these, 18.3% reported having attempted suicide in the past 2 weeks, with
women being more likely to report an attempt than men, 20.3% vs. 15.0%, respectively,
Fisher’s exact test, p = .000005. Those who reported a recent suicide attempt were younger
on average than those reporting no recent suicide attempt, 28.0 (SD = 8.99) years old vs.
30.7 (SD = 9.68) years old, F(1, 4688) = 56.18, p < .001. Interestingly, only two thirds
(66.2%) of suicide attempters screened positive for a current MDE.

Demographic characteristics and help-seeking behaviors of those with and without recent
suicide attempt are provided in Table 2. Of the respondents who consented to a follow-up
study and provided additional information about help-seeking and suicide information (n =
494) in Demographics 2, there was no significant difference between those with and without
a suicide attempt in reporting ever seeking help, Fisher’s exact test, p = .18. A majority of
those reporting a suicide attempt in the past 2 weeks (86.2%) reported that there were either
no mental health resources available where they lived (35.3%) or they were unsure whether
such resources existed (50.9%). Those who were unemployed were more likely to have
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made a suicide attempt compared with those in employment, 29.0% vs. 19.7%, respectively,
Fisher’s exact test, p = .018.

Discussion

This study reveals that online screening has the ability to identify and reach many Chinese-
speaking persons at risk for suicide and depression. We were able to quickly recruit a sizable
number of Chinese-literate Internet users, who were split almost equally between China and
other countries, which demonstrates that such resources can reach the intended audience.
Our sample also consisted of predominantly younger people, the target population of many
suicide prevention programs (WHO, 2001).

Our participants endorsed an alarmingly high rate of suicide attempts (18.3%). The rate in
the identical English-language screener was only 7.8% (Leykin, Mufioz, & Contreras, 2012).
Worldwide, women are more likely to attempt suicide than men, which was also true in our
sample; however, China is one of only a few countries in the world where the rate of suicide
completion is higher in women than it is in men (He & Lester, 1997; Lester, 1997; Phillips,
et al., 2002). Although we focused only on suicide attempts, the high reported rate suggests
a troubling rate of completions as well.

Only 66.2% of those who reported a suicide attempt also met criteria for an MDE. Although
90% of persons who commit suicide in high-income countries meet criteria for a mental
disorder at the time of death (Hawton & van Heerigen, 2009), only 63% did so in a
nationally representative sample in China (Yang et al., 2005), and our results suggest a
similar pattern for suicide attempters. Other studies focusing on subsamples have found that
only 45% (Li, Phillips, Zhang, Xu, & Yang, 2008) to 48% of younger Chinese suicide
completers had a mental disorder (Zhang, Xiao, & Zhou, 2010). We also found an overall
lower base rate of MDEs in our sample (49.0%) compared with the 66% reported in an
English-language version of the screener (Leykin et al., 2012).

As this was a naturalistic web-based study, it is possible that our sample may comprise a
self-selected group of young individuals who were motivated enough to seek information
about depression online, perhaps because of the presence of more severe depression
symptoms. They may be more likely to seek information due to the lack of stigma associated
with seeking help. If so, a simple web-based tool such as the one described here may be able
to reach a higher-risk subgroup of the target population in an acute time of need.

Although there are various explanations for the low rate of MDEs in Chinese suicide
completions and attempts, depressive symptoms nonetheless remain linearly associated with
the risk of suicide (Phillips et al., 2007) and are therefore important to assess. Subthreshold
symptoms may play a significant role in suicide attempts. In our study, of those who did not
meet criteria for an MDE, nearly a third (32.8%) reported wanting to die. Over a quarter of
our sample endorsed significant disability associated with depressive symptoms even though
they did not meet criteria for an MDE. Future studies examining web-based screening of
suicide may look at continuous measures of depressive symptoms to identify subthreshold
significance or impact of symptoms on functioning rather than a dichotomous measure.
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Over 75% of those who reported either a current MDE or suicide attempt reported never
seeking treatment. Although alarming, this is regrettably consistent with other studies on
help-seeking behaviors among the Chinese. Studies from the World Mental Health Survey
found that only one third of persons in Taiwan with MDD sought help despite having twice
the number of lost workdays compared with the US sample (Liao et al., 2012). Studies from
mainland China show that 87.1% of those with mood disorders and moderate to severe
disability never sought help and of those who did, only 6.7% ever saw a mental health
professional (Phillips et al., 2009). A cross-cultural comparison revealed that among suicidal
people in low- and middle-income countries who never received care, the most frequently
cited reason for failure to seek treatment was low perceived need, followed by attitudinal
barriers (e.g., wanting to handle the problem on their own) and structural barriers (e.g.,
limited financial resources, transportation, and availability of mental health resources)
(Bruffaerts et al., 2011). Our study suggests that Chinese speakers are willing to seek mental
health resources over the internet, which may help overcome these structural and attitudinal
barriers (Erdman, Greist, Gustafason, Taves, & Klein, 1987; Levine, Ancil, & Roberts,
1989).

The finding that the vast majority — 90% of our participants — were not aware of other
mental health resources is extremely troubling, and helps explain the willingness of these
individuals to seek resources on the Internet. Indeed, given that our participants, by virtue of
having access to the Internet, are likely more educated and affluent than the majority of
Chinese speakers, the low rate of awareness of mental health resources in this population is
as surprising as it is alarming, and likely points to even lower awareness and perhaps access
to such resources of the rest of the population (e.g., Bruffaerts et al., 2011). This finding
draws attention to the urgent need to develop and publicize mental health resources for
Chinese speakers, and to do so in a variety of media, including the Internet, where
individuals are already seeking such services.

A large majority of individuals who used our mood and suicide screener were unemployed.
Other studies have also found a link between suicide risk and unemployment (Chen et al.,
2013; Zisook et al., 2007). In Chinese populations, dysfunction, such as the inability to
continue working, may be a more sensitive indicator of depression rather than distress, as
distress may not be sufficient for determining depression, particularly considering issues of
translation, cultural adaptation, and online delivery; detailed assessment of functioning
might provide additional information about mood symptoms (Phillips, 2009). Studies from
China show that nearly 40% of those with mood disorders also report moderate to severe
disability from the mood disorder (Phillips et al., 2009).

Our study used ads delivered via the Google search engine to recruit participants. Although
Google remains the world’s largest search engine, it has relatively limited penetration in
China (Levy, 2011) as compared with Baidu, China’s dominant search engine (Bonfils,
2013). Although over half of our sample (52.1%) nonetheless came from mainland China,
our results may generalize only to individuals choosing to use an alternative search engine in
preference to Baidu.
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This was a naturalistic (honrandomized) study, which may have resulted in a self-selection
bias, thus, our findings are not meant to generalize to the entire population of Chinese
individuals. However, our results should be representative of individuals seeking depression
information over the Internet, and our data suggest that Chinese-speaking individuals are
interested in online mental health resources. It is possible that the 2-week criterion for
symptom assessment might have been overlooked, which may have contributed to the high
rate of suicide attempts in the past 2 weeks; however, even if the numbers are accurate for a
longer temporal duration, they remain highly concerning.

Conclusion

Suicide is a preventable cause of death. Our results indicate that the Internet is a feasible tool
for accessing Chinese-literate populations who endorse high rates of suicide and depression,
and is a good way to gather reliable data from these individuals. Our results appear
consistent with a larger body of literature on the high rate of attempts and low rate of MDEs
in the larger Chinese populations, as well as its role in suicide completion and attempts.

Suicide rates are known to fluctuate in response to social change (Sartorius, 1995) and
ongoing drastic social change may play a unique role in the suicide and depression rate
among Chinese individuals (Phillips, Liu, & Zhang, 1999). The most recent prevalence data
do appear to suggest a decrease in the Chinese suicide rate over time (Wang et al., 2013).
Nearly half of our sample was from mainland China and there is evidence that considerable
social change is occurring in this country: the country’s average income has grown faster
than anywhere else in the world (Hu, Hu, & Chang, 2003); concurrently, there has also been
a sizable increase in income inequality (Sen, 2006), and more and more Chinese are
emigrating to other countries (Osnos, 2012). One unique advantage of Internet-based
resources is their plasticity and flexibility. The Internet can be used to deliver mental health
resources despite the regional diversity of mainland China (e.g., providing self-help videos
in various Chinese dialects); it can also be used to reach the immigrant Chinese-literate
populations who reside in countries outside of China.

Our website was programmed to provide individualized feedback to users’ responses;
however, the alarmingly high rates of suicide attempts endorsed by our sample reveal a need
for the development of further resources, such as digital interventions that can teach coping
skills, problem-solving, emaotion regulation, or other strategies aimed at managing distress
and dysfunction. These might be delivered over the Internet or over mobile phones and
could be specifically designed for populations in areas of limited resources (Howitt et al.,
2012) and be available free of charge (Mufioz, 2010). Recent innovations in this line of
research demonstrate that online cognitive-behavioral-based self-help can effectively reduce
the frequency and intensity of suicidal thoughts and is cost effective (Spijker, Majo, Smit,
van Straten, & Kerkhof, 2012; Spijker, van Straten, & Kerkhof, 2010) and this appears to be
a burgeoning area in suicide prevention (Mishara & Kerkhof, 2013). As Chinese-literate
populations migrate to other countries, the Internet provides a powerful medium through
which Chinese-language resources can be made available regardless of the place of
residence (Lester, 1997). Currently, Chinese-language mental health resources on the
Internet are sparse and these results could inform the development of an intervention geared
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specifically at this population. Online screening, treatment, and prevention efforts may have
the potential to serve many currently untreated clinically depressed and suicidal individuals.
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Design of the Mood Screener website.

Crisis. Author manuscript; available in PMC 2015 December 23.

Feedback:
Symptom based

|

Monthly Follow-Ups:
12 months

I~

Did Not Consent to
Follow-Up

Page 12



Page 13

Liuetal.

"RUBILD SO B} 4O Led,

"//T =N ‘dnoiB 3N ua.Ind ou ‘6TE = N ‘dnosb 3N 1uaLInd ‘g solydesBowsaq Jo Led se ceom__ooo

10] © S311IAIOR 10 81| JNOA Y)M a1aLl8)ul swajqoid asay) pia,, :uonsanb ayy Buisn passasse sem Aljigesiq

q
/A1 1o 1dwane apIoins,, Aq painseaw m<m

'S9I0N
90 0T 878 9/¢ 8'¢e L'8¢ TcT 6'€9 (LTOT) ¥'TE  €0¥Z  IAIN WaLNd ON
62T 09T Ll p00T ze9 LS L've g65  (68'8)T6c  908T 3a Weun)

Ade oy uolreoIpaw dpy apIns
Buinpoes  Buinesl  yBnos nogqe  aipoy  ©PPRINS (%) sseah
Aweiny  Apusain) BNN ybnoy] peepn  poydweny  aeweo (as) ebvy
2(%) q(%) p(%)
sJloineyaq Buispss-dpH Aungesia Aupepping sojyde sBoweq N snyels 3N

sws|goud [eaibojoyoaAsd

J10J siolneyaq Buaas-djay Jo sales swinayl] pue ‘Aljigesip ‘uoneapl [epiains ‘sydwane ap1oins pue (3AN) aposida aalssaidap Jofew Juaiind INoyIM pue yim (s1eak 1<) s[enplAlpul 60/ 'y J0 Sonsiia1oeIey)

T alqel

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

Crisis. Author manuscript; available in PMC 2015 December 23.



Page 14

Liuetal.

'8/€ =N ‘dnoub ydwsane apioins ou ‘97T = N ‘dnoib 1dwane apioins ‘g solydesbowsa( o wed se uoyum__oog

A1y 1o 1dwane apioIns,, Aq painseaw m<m

"S310N
S8 v'er L'18 S'09 TSy 209 (89'6) L'0€ €8¢ 1dwane apIdIns oN
T6T v'ee 6°'GL €6, 299 9'89 (66'8) 082 968 1dwsane ap1oIng
Adesoyrueuny  uoledipaw weliny  dpy ybnos BN (%)oprwed steah (as)eby
q(%) sioweypq buppes-dpH (%) Aungesia (%) 3amn solyde soweq N eSMIER apbINg

swisjgoud [eaibojoyaAsd Joj sioineyaq Buiyaas-djay Jo sajes swneyl] pue ‘Aujigesip ‘((3AN) aposida aalssaidap Jofew jualing
YU pue syaam g 1sed ayp ul idwisiie ap1ains e ayew Jou pip o pip Aay) Jayraym Buniodal (s1esk 8T <) s[enplAlpul 069y J0 sonsiiaoeleyd siydesbowsq

¢ ?olgel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Crisis. Author manuscript; available in PMC 2015 December 23.



