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Abstract

'health consultatlon-related lntemet use

‘ Background There has been no study that has allowed clear. conclusrons about the rmpact of surcrde—related or mental

‘Aim:To |nvest|gate the'impacts of surcrde—related or mental health consultatron related mtemet use.

- Methods: We conducted prospective observational longltudlnal study with data’ collectlon ‘at baseline’ screening (TO),

week after T0.(T1)-and 7 weeks after TO (T2); Participants with a stratified random sampling from 744,806 internet users were -
20-49 years of age who employed the internet for: suicide-related: or mental health consultation-related reasons-and -
internet . users who did . not.. The ‘main- outcome was suladal |deat|on Secondary outcome ‘measures compnsedf'

,hopelessness, depressron/anmety, and loneliness.- .

i Results. The mternet users who had employed the mternet for suicide-related or mental health consultation- related reasons .
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Introduction

Suicide is a critical global issue with a global mortality rate of 16
per 100,000 [1]. More specifically, suicide rates in young people
have risen [2]. Suicide is among the top 20 leading causes of death
globally for all ages and among the three leading causes of death
among those aged 15-44 years in some countries [1]. Previous
studies have shown that many suicidal people do not seek help and
treatment [3]. Reasons for not seeking help have been reported as
stigma and temporal/financial constraints [4] [5]. As a conse-
quence, the internet may be useful for providing information and
help for those who are suicidal, especially young and middle-aged
persons, because it is anonymous, low cost, and easy to use [6].
Previous studies have discussed how the internet has both suicide-
preventive and suicide-inducing effects [7-10]. Information about
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suicide methods was possibly categorized by expert consensus as
pro-suicidal [11] [12], and provision of consulting about mental
health (e.g., email-based crisis intervention) as anti-suicidal [13-
15].

However, there has been no large-sized prospective cohort
study or randomized controlled trial that has allowed any causal
conclusions about the impact of suicidality-related internet use.
Cross-sectional studies have reported an association of internet
usage with suicidal ideation [16] [17]. In addition, a previous study
reported the association of suicide information availability on the
internet with suicide methods used among those who died by
suicide, based on inquests [18]. Previous studies did not reach a
clear conclusion about the effects of suicidality-related internet use

[19].
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Therefore, we investigated whether suicidality-related internet
use (disclosing one’s suicidal ideation, mental health consultation,
and browsing for information about suicide methods) is related to
changes in suicidal ideation and other mental health status items
related to suicide (hopelessness, depression/anxiety, and loneliness)
in a prospective observational longitudinal study. The hypothesis
tested was that suicidality-related internet use affects the users’
suicidal ideation and the other mental health scores.

Methods

Participants

A survey was made of internet users who were between 20 and
49 years of age with Japanese literacy. Minors were excluded from
our research target groups for ethical reasons. We did not include
those in their 50 s or older because of the finding that this group is
seldom included in surveys of suicidality-related internet users
[16].

At the screening survey, we excluded individuals who had
planned or attempted suicide within the past month to avoid any
encouragement of suicidal behaviours. In addition, participants
with incomplete or untrustworthy answers (e.g., answers including
incomprehensible character strings in open-response guestions)
were also excluded because these answers would not be reliable.

Study design

The study was a prospective observational longitudinal study.
The baseline screening survey (10 survey) and two waves (T'1 [1
week after TO] and T2 [7 weeks after T0]) of follow-up surveys
were conducted with members of comprehensive internet survey
panels through a major Japanese internet survey company (Cross
Marketing Inc., Tokyo, Japan) (see Figure 1). The TO survey was
based on a target population’ of those from 20 to 49 years of age
distributed according to the demographics of the census data of
2005 in Japan [20], with stratified random sampling of 744,806
internet panel participants (about 20,000 internet panel partici-
pants in each of the groups of ages 20-29, 30-39, and 40-49
years). The stratified variables were age, sex and geographic region
of residence. The sample size chosen was based on an expected
response rate of 10% or less [21]. This sample size would have
over 90% power to detect an expected regression coefficient of 0.3
in the multivariate regression analysis.

At the TO survey, we asked the following four questions and
defined the participants who endorsed any of them as the group
with suicide-related or mental health consultation-related internet
use: “Ql: Over the past month, have you disclosed your wish to
commit a suicide to an anonymous other on the Internet?”, “Q2:
Over the past month, have you consulted with an anonymous
other about your mental health on the Internet?”, “Q3: Over the
past month, have you browsed for information concerning suicide
methods on the Internet?”, and “Q4: Have you ever disclosed
your wish to commit suicide to an anonymous other on the
Internet?”.

In the T'1 survey, a questionnaire was given to the participants
who answered “Yes” to any of the questions QJ, 2, 3 and 4 (the
group with suicide-related or mental health consultation-related
internet use) at the TO survey. Also, a random sample was taken of
the participants who answered “No” to all four questions at the TO
survey and defined as the control group. In the T2 survey, a
questionnaire was distributed to all participants who completed
the T1 survey.
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Ethical considerations

The study was approved by the ethical review board at The
University of Tokyo, Japan (Registration number: 10-24, http://
www.u-tokyo.ac.jp/ja/administration/lifescience/), and complied
with the ethical guidelines for epidemiology research by the
Ministry of Health, Labour and Welfare, Japan. We briefed survey
participants on the possibility that viewing or responding to the
questionnaire might lead to a mood change before they consented
to participate in the study, and then obtained informed consent
from participants online. In addition, links to websites containing
professional support resources were shown to participants occa-
sionally during the time they were completing the questionnaire.

Measurements

All participants answered a self-administered questionnaire on
the internet containing questions about suicide-related or mental
health consultation-related internet use, suicidal ideation, hope-
lessness, depression/anxiety, loneliness, and coping with stress (see
Table 1).

At the TO survey, Yes-No questions were asked about
experience with suicide-related or mental health consultation-
related internet use: disclosing one’s suicidal ideation within a
month (Q1), mental health consultation within a month (Q2),
browsing for information about suicide methods within a month
(Q3), and lifetime experience of disclosing one’s suicidal ideation
(Q4). All items were made by reference to our previous related
study about suicide-related internet use [22].

The Scale for Suicide Ideation designed by Beck and his
colleagues [23] was used to measure suicidal ideation at T1 and
T2. This scale is a 19-item clinical research instrument designed to
quantify and assess suicidal intention. A score of 0-2 is given to
each response, with higher points representing increased levels of
suicidal ideation. It should be noted that the original scale was
designed to be given by a trained administrator, while the version
used in this study (Japanese version) is a self-rating scale with
questions modified in light of the Japanese social-cultural
environment (e.g., the item about gun-related suicide was
eliminated). The Japanese version of this scale, consisting of 13
items (score range =0-26), was confirmed for reliability
(Cronbach’s «=0.85) and validity through a survey with 344
college students [24].

The Beck Hopelessness Scale was used to measure hopelessness
at T1 and T2 [25].This scale is a 20-item true-false self-report
instrument that assesses the degree to which a person holds
negative expectations about the future. The items are summed to
obtain a total hopelessness score (range =0-20). The Japanese
version of this scale showed a high degree of reliability (Kuder—
Richardson Formula 20 = 0.86) and validity through a survey with
160 college students [26].

The K6 (six items) was used to measure depression/anxiety
tendency at T1 and T2 [27]. The K6 is an abridged version of the
Kessler Psychological Distress Scale (K10), a scale based on the
item response theory for effectively detecting mental disorders. For
each item, responses were rated on a 5-point scale ranging from 1
point for “Not at all”” to 5 points for “Always.” Scores could vary
from 6 to 30. The Japanese version was developed and has been
shown to be equal in screening performance to the original [28].

Loneliness was measured by Ochiai’s Loneliness Scale (nine
items) at T1 and T2 [29]. Responses to questions (e.g., “I don’t
think there is anyone sympathetic to whom I can turn to for
advice”) were rated using a 5-point scale ranging from 5 points for
“Yes” to 0 points for “No.” The validity of this scale has been
confirmed on the basis of its association with the Revised UCLA
Loneliness Scale [30]. In addition, it was confirmed to have a high
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reliability (7 correlation coefficient, 0.66<r<<0.83) according to the
test-retest method at intervals of 1 month and 6 months.

The Coping Scale (14-item) was used to measure stress coping
at T1 [31]. This scale was designed to measure an individual’s
coping ability with the most important stressor that he/she is
experiencing at a given moment in the simplest manner possible. It
consists of three subscales: five items for problem-focused type
coping (item example: making an effort to change the present
situation) and three items for emotion-focused type coping (item
example: encouraging oneself), both as positive coping, as well as
six items for avoidance/escape type coping, as passive coping (item
example: trying not to think of the future). A question was asked
for each item, and the response to the question was rated by using
a 3-point scale from 0 points for “I don’t do that at all” to 3 points
for “I always do that.” The reliability and validity of this scale was
confirmed through a survey of over 599 college students.
Cronbach’s o values for the problem-focused, emotion-focused,
and avoidance/escape subscales were 0.75, 0.76, and 0.72,
respectively.

Statistical analyses

We analysed the data for the impact of suicide-related or mental
health consultation-related internet use from those who responded
and gave complete answers in the surveys. The descriptive
statistics show the differences in characteristics of participants
between the group with suicide-related or mental health consul-
tation-related internet use and the control group. We checked the
impacts of non-responders and missing cases for the analysis. In a
comparison of the characteristics between participants with and
without suicide-related or mental health consultation-related
internet use experience, the t-test was employed for continuous
data and the chi-square test was used for binary data.

For our primary analyses to examine the relationships of
suicide-related or mental health consultation-related internet use
with users’ suicidal ideation and the other mental health scores,
multivariate regression models were performed. The aim was to
investigate whether those with suicide-related or mental health
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consultation-related internet usage showed changes in scores for
suicidal ideation, hopelessness, depression/anxiety, and loneliness
from T1 to T2, adjusting for the participants’ characteristics,
coping skills, and other mental health scores at T1. This is because
these mental health scores, demographics and coping skills have
been reported previously to have an influence on both suicidal
ideation and internet usage [25] [32].

In this analysis, there were two types of independent variables of
suicide-related or mental health consultation-related internet use.
First, we analysed the models where the independent variable was
whether or not participants endorsed any of the four questions
about suicide-related or mental health consultation-related inter-
net use. Second, the models for each of the four types of suicide-
related or mental health consultation-related internet use (disclos-
ing one’s suicidal ideation within a month, mental health
consultation, browsing for information about suicide methods,
and disclosing one’s suicidal ideation up until a month ago) were
analysed separately with each suicide-related or mental health
consultation-related internet use as the independent variable in the
model. We examined three versions of the model: Model 1
(minimally adjusted) controlling for T1 mental health scores
(suicidal ideation, hopelessness, depression/anxiety, and loneli-
ness); Model 2 controlling for T1 mental health scores and the
participants’ characteristics (educational background, marital
status, household income, drinking alcohol, smoking, psychiatric
hospital visit, and time spent online per day); and Model 3 (fully
adjusted) controlling for T1 mental health scores, the participants’
characteristics, and coping skills (problem-focused, emotion-
focused and avoidance/escape). In these three models, we added
potential confounders in the order corresponding to the strength of
the relationship to suicidal ideation, because robustness of the
results needed to be checked.

There were strong observed confounders between the two
groups. Therefore, we adjusted for these confounders. The
methods for control of confounding are of various types, including
restriction, matching, stratification and regression modeling.
Multivariate regression modelling is more flexible and can fully
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