











Statistical Analysis

The 3-level ordinal dependent variable was modeled with ordinal logistic regression. The study plan was
to check the proportional odds assumption for this model. If the assumption was violated, the plan was
to resort to the more general multinomial logistic regression model framework.

It was decided to structure this analysis in a format similar to a previous publication that examined the
same outcome and also considered associations with risky health behaviors (Lowry et al, 2014). Lowry
et al (2014) appeared in 2014 and analyzed YRBSS data collected up through 2011. This research
includes original results for 2013 and 2015. In line with this previous published work, included here are
bivariate statistical models with each health behavior as an independent variable also include
race/ethnicity, age, and grade. Due to sex differences cited in Lowry et al (2014), all results are stratified
by sex. Results of ordinal or multinomial logistic regression models were reported as odds ratios and
95% confidence intervals.

In analyzing time trends with data from 1991 to 2015, the focus was to examine how health behaviors
changing over time affected suicide risk. Thus, a health behavior by time interaction term was included
in each model. This allowed an approach for assessing which health behaviors contributed to changes in
the suicide risk over the time period examined. This model also included race/ethnicity, age, and grade
and all results are stratified by sex. Results of ordinal or multinomial logistic regression models were
reported as odds ratios and 95% confidence intervals.

SAS version 9.4 (SAS Inc., Cary NC, 1989) was used for statistical analyses and Microsoft Excel was used
for creating graphical displays. Due to the complex sampling methods used in YRBSS surveys, the SAS
procedures PROC SURVEYFREQ and PROC SURVEYLOGISTIC were used. In order to avoid list wise
deletion of the data and to improve variance estimates, NOMACR option was used for each model. This
option treated the data with non-missing values as one domain and compared it with the domain that
included both missing and non-missing values to improve the variance estimation in the model and
obtain more accurate standard error estimates. The level of significance in this work was set at a = 0.05.

Results

Results for 2013 Data Analysis

Table 2 displays the description of students at low, moderate and high risk for 2013 data. There were
9,327 students in low risk, 1381 students in moderate risk and 939 students in the high-risk group. The
details of the sampling plan, sample size and response rate for 2013 is given in Table 3. A description of
health behaviors is provided in Table 4. In 2013, 193 schools were selected in the probability sample
and invited to participate. Out of these, 148 schools participated, resulting in a school response rate of
77%. There were 15,480 students enrolled in the 148 schools, of which 13,633 students participated. If
a response to a question matched with any of the available responses, it was considered valid, if not it
was categorized as missing. There were 13,583 valid responses, resulting in a student response rate of
88%. The CDC reports overall response rate as a multiplication of school response rate and student
response rate. Thus, the overall response rate for the survey was 68%. In 2013, the sample size for
YRBSS data was 13,583. In this analysis, there were 46 students who reported suicide attempts without
an indication of a suicidal ideation/plan, and hence were categorized as missing.
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Descriptive Statistics for 2013 Data Analysis

Summary statistics by each of the suicide risks for demographic characteristics including sex,
race/ethnicity, grade and age are described in Table 5. There were more female students than male
students associated with moderate risk group (59.6% vs. 40.4%) and high risk group for suicide (68.9%
vs. 31.1%). There were more white students than black, Hispanic or those belonging to Other
race/ethnicity that were associated with moderate risk group (59.8% vs. 10.1%, 19.2%, 11.0%) and high
risk group (47.0% vs. 13.6%, 28.0%, 11.4%). Students in grades 9" through 12 were associated with
similar moderate risk for suicide. Students in 9" grade experienced higher risk for suicide (31.7%) than
students in the 10" (28.4%), 11*" (22.7%) and 12" grade (17.3%). Those students aged 18 or older had
lower association with moderate or high risk for suicide than to students who were younger.

Missing data were present for all study variables. Table 6 displays summary statistics and statistical
tests for comparing subject characteristics across missing and non-missing responses. Teens with
missing risk were more likely to be involved in physical fights at school than those with non-missing risk
for suicide (x* (1) = 15.09, p <.001. Students who carried weapon on school property were more prone
to be in missing risk group than non-missing risk for suicide (x2 (1) = 5.11, p = 0.03). Adolescents with
missing risk were more likely to use marijuana than those in non-missing group for suicide (x* (1) =
12.87, p<.001). Teens who had four or more sexual partners were more prone to be in missing risk
group than non-missing risk group for suicide (x? (1) = 20.80, p<.001). Students who were obese were
inclined to be in missing risk group than non-missing risk group (x> (1) = 13.82, p< .001). Adolescents
with missing risk were more likely to not play on a sports team than those with non-missing risk for
suicide ¥2 (1) = 4 .42, (p=0.04). Teens who felt hopeless of sad were less prone to be in non-missing risk
group than missing risk group for suicide (x> (1) =0.0001, p = 0.99).

Due to the ordinal nature of the dependent variable, the analytic plan was to build an ordinal logistic
regression model. Once fit, proportional odds assumption was tested, and the assumption did not hold
(Chi Square value of 110.10, p <.001). Hence, instead of ordinal logistic regression model, multinomial
logistic regression model was constructed to measure the association between suicidal behavior and
each high-risk health behavior. This model was controlled for race/ethnicity, grade and age for female
students (N = 6,621) as well as male students (N = 6,950). Results of the multinomial logistic regression
models were reported in Table 7 for female and Table 8 for male students.

Results for Female Students for 2013 Analysis

All of the models fit for 2013 data controlled for race/ethnicity, age and grade. Female students who
experienced community related violence and were forced to have sexual intercourse were more likely to
be at moderate than low risk group for suicide (OR = 2.92, 95% ClI: 2.01, 4.23). This risk was substantially
higher, with females who were forced to have sexual intercourse at 7.74 (95% Cl: 5.86, 10.22) times the
odds of being in the high versus low risk group. Females students who were exposed to school related
violence and carried a weapon on school property were more inclined to be in the moderate than low
risk group (OR =3.42,95% Cl: 2.10, 5.56). This risk was considerably higher, with females who carried a
weapon on school property at 7.45 (95% Cl: 4.72, 11.75) times the odds of being in high versus low risk
group. Female students who experienced school related violence and were threatened at school were
prone to be at moderate than low risk group (OR = 2.52, 95% Cl: 1.57, 4.05). The risk was considerably
higher, with female students who were threatened at school at 6.39 (95% Cl: 4.91, 8.30) times the odds
of being in high versus low risk group. Female students involved in substance abuse and used cocaine
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were more likely to be at moderate than low risk group (OR = 1.88, 95% Cl: 1.12, 3.16). This risk
elevated substantially, with females who were cocaine users at 7.41 (05% Cl: 4.86, 11.28) times the odds
of being in high versus low risk group. Among female students who were substance abusers, and who
used methamphetamine were more inclined to be at moderate than low risk group (OR = 3.26, 95% Cl:
1.60, 6.64). This risk was considerably higher, with those who used methamphetamine at 7.26 (95% Cl:
4.16, 12.67) times the odds of being in high than low risk group. Female students involved in weight
controlling behavior and used vomiting or laxatives to control their weight were more likely to be at
moderate than low risk group (OR = 2.49, 95% Cl: 1.70, 3.64). This risk was considerably higher, with
females who used vomiting or laxatives to control their weight at 7.25 (95% Cl: 4.96, 10.58) times the
odds of being in high than low risk group. Female students who felt hopeless or sad were more prone to
be at moderate than low risk group (OR = 8.58, 95% Cl: 7.11, 10.34). This risk heightened substantially,
with females who felt hopeless or sad at 19.14 (95% ClI: 14.13, 25.93) times the odds of being in high
than low risk group for suicide.

Results for Male Students for 2013 Analysis

For 2013 data, male students who were exposed to community related violence and forced to have
sexual intercourse were more inclined to be at moderate than low risk group for suicide (OR = 4.74, 95%
Cl: 2.62, 8.59). This risk expanded considerably for males who were forced to have sexual intercourse at
16.17 (95% Cl: 11.14, 23.49) times the odds of being in high versus low risk group. For male students
who were exposed to school related violence and threatened at school were more inclined to be at
moderate than low risk group (OR = 1.86, 95% Cl: 1.31, 2.64). This risk was substantially higher, with
those who were threatened at school at 9.50 (95% Cl: 6.51, 13.84) times the odds of being in the high
than low risk group. Males involved in substance abuse and who used methamphetamine were more
likely to be at moderate than low risk group (OR =1.97, 95% Cl: 1.16, 3.36). This risk expanded
considerably, with males who used methamphetamine at 15.88 (95% Cl: 10.25, 24.59) times the odds of
being in high than low risk group for suicide. Male students involved in high risk sexual behavior and
had sex before the age of 13 were more prone to be at moderate than low risk group (OR = 2.11, 95% Cl:
1.46, 3.05). This risk expanded considerably for males who had sex before the age of 13 at 6.38 (95% Cl:
3.94, 10.34) times the odds of being in high than low risk group. Male students involved in weight
controlling behavior and who used vomiting or laxatives for controlling their weight were more inclined
to be at moderate than low risk group (OR =3.99, 95% Cl: 2.21, 7.20). This risk was substantially higher
with males who used vomiting or laxatives to control their weight at 12.02 (95% Cl: 6.58, 21.98) times
the odds of being in the high than low risk group. Male students who felt hopeless or sad were more
prone to be at moderate than low risk group (OR =12.42, 95% Cl: 9.28, 16.61). This risk elevated
substantially, with males who felt hopeless or sad at 19.30 (95% Cl: 12.67, 29.42) times the odds of
being in high than low risk group for suicide.

Results for 2015 Data Analysis

Table 2 displays the description of students at low, moderate and high risk for 2015 data. There were
9,346 students in low risk, 1541 students in moderate risk and 1063 students in the high-risk group. The
details of the sampling plan, sample size and response rate for 2015 data is depicted in Table 3. In 2015,
180 schools were selected in the probability sample and invited to participate. Out of these, 125 schools
participated, resulting in a school response rate of 69%. There were 18,165 students enrolled in 125
schools, of which 15,713 students participated. If a response to a question matched with any of the
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available responses, it was considered valid, if not, it was categorized as missing. There were 15,624
valid responses resulting in a student response rate of 69%. The CDC reports the overall response rate
as multiplication of school response rate and student response rate. Hence, the overall response rate
was 60%. The sample size for 2015 data was 15,624In this analysis, there were 74 students who
reported suicide attempts without an indication of a suicidal ideation/plan and hence were categorized
as missing.

Descriptive Statistics for 2015 Analysis

Summary statistics by each level of suicide for demographic characteristics including sex, race/ethnicity,
grade and age are described in Table 9. There were more female than male students that were
associated with moderate risk group (58.8% vs. 41.2%) and high risk group for suicide (70% vs. 30%).
There were more white students than black, Hispanic or those belonging to Other race/ethnicity that
were associated with moderate risk group (57.8% vs. 11.8%, 20.0%, 10.4%) and high risk group (44.6%
vs. 11.5%, 30.4%, 13.4%). Students in grades 9 through 12 were associated with similar moderate risk
for suicide. Students in 9™ grade were more likely to be (32.6%) associated with an increase in risk for
suicide than those in grades 10" (29.1%), 11*" (21.6%) and 12t (16.7%). Students aged 18 or older had
lower association with moderate or high risk for suicide than those younger.

Missing data were present for all the study variables. Table 10 displays summary statistics and statistical
tests for comparing subject characteristics across missing and non-missing responses. Students with
missing risk were more likely to be victims of electronic bullying than those in non-missing risk group for
suicide (x? (1) = 5.96, p = 0.02). Teens involved in physical fights on school property were more prone to
be in missing risk group than non-missing risk group for suicide (x* (1) = 17.69, p<0.001). Participants
who used cocaine were more inclined to be in missing risk group than non-missing risk group (x* (1)
=29.35, p<0.001). Those who had four or more sexual partners were more likely to be at missing risk
group than non-missing risk group (x? (1) = 31.29, p <0.001). Adolescents who achieved higher academic
performance were more likely to be in missing risk group than non-missing risk group for suicide (x? (1) =
16.14, p < .001).

The analysis plan was to use ordinal logistic regression models to account for the ordinal nature of the
dependent variable. When proportional odds assumption was tested, the assumption did not hold (Chi-
square value of 80.43, p = <.0001). Hence, instead of ordinal logistic regression model, multinomial
logistic regression models were constructed to measure the associations between suicide risk and high
risk health behaviors. The models were controlled for race/ethnicity, grade and age. The results are
reported in Table 11 for females and Table 12 for males.

Results for Female Students for 2015 Analysis

The statistical models described below for the 2015 data controlled for race/ethnicity, age and grade.
Female students who experienced community related violence and forced to have sexual intercourse
were more likely to be at moderate than low risk group for suicide (OR = 3.25, 95% 2.49, 4.23). This risk
expanded considerably, with females who were forced to have sexual intercourse at 7.10 (95% Cl: 5.18,
9.74) times the odds of being in the high versus low risk group. Among female students who were
exposed to school related violence, and carried a weapon on the school property were more likely to be
at moderate than low risk group (OR =3.30, 95% ClI: 1.58, 6.89). This risk was substantially higher, with
females who carried a weapon on school property at 7.93 (95% Cl: 4.27, 14.71) times odds of being in
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high versus low risk group. Among female students involved in substance abuse and used
methamphetamine were more likely to be at moderate versus low risk group for suicide (OR = 3.21, 95%
Cl: 1.40, 7.37). This risk expanded considerably for those who used methamphetamine at 9.97 (95% Cl:
4.94, 20.11) times the odds of being in the high versus low risk group. Female students involved in high
risk sexual behavior, and had sexual intercourse before the age of 13 were more likely to be at moderate
versus low risk group (OR =3.24, 95% Cl: 1.79, 5.85). This risk was substantially higher among those
who had sex before the age of 13 at 5.74 (95% Cl: 3.24, 10.17) times the odds of being in the high versus
low risk group. Female students involved in weight controlling behavior and involved in weight loss
efforts were prone to be at moderate versus low risk group (OR =2.49, 95% Cl: 1.70, 3.64). This risk
expanded considerably for those involved in weight loss efforts at 7.25 (95% Cl: 4.96, 10.58) times the
odds of being in high versus low risk group. Female students who felt hopeless or sad were more
inclined to be at moderate versus low risk group (OR = 8.17, 95% Cl: 6.87, 9.71). This risk was
considerably higher among those who felt hopeless or sad at 23.90 (95% Cl: 15.35, 37.21) times the odds
of being in high versus low risk group. Female students who were unable to concentrate were more
prone to be at moderate versus low risk group (OR = 4.05, 95% Cl: 3.22, 5.09). This risk was substantially
higher, with females who were unable to concentrate at 8.97 (95% Cl: 6.49, 12.39) times the odds of
being in high versus low risk group for suicide.

Results for Male Students for 2015 Analysis

Male students who experienced community related violence and who were victims of electronic bullying
were more inclined to be at moderate than low risk group for suicide (OR = 2.71, 95% Cl: 1.66, 4.43).
This risk expanded considerably, with males who were victims of electronic bullying at 8.21 (95% Cl:
5.44,12.41) times the odds of being in high versus low risk group. Male students who were exposed to
school related violence and threatened at school were more prone to be at moderate versus high risk
group (OR =2.77,95% Cl: 1.80, 4.27). This risk was substantially higher for male students who were
threatened at school at 7.66 (95% Cl: 4.97, 11.81) times the odds of being in high versus low risk group.
Male students involved with substance abuse and used cocaine were more likely to be at moderate
versus low risk group (OR =2.37,95% Cl: 1.47, 3.81). This risk escalated considerably for males who
used cocaine at 6.53 (95% Cl: 4.40, 9.70) times the odds of being in the high versus low risk group. Male
students who felt hopeless or sad were more inclined to be at moderate than low risk group (OR = 9.88,
95% Cl: 6.77, 14.42). This risk was considerably higher, among those who felt hopeless or sad at 17.98
(95% Cl: 11.40, 28.34) times the odds of being in high versus low risk group. Male students who were
unable to concentrate were more prone to be in moderate versus low risk for suicide (OR = 3.56, 95% Cl:
2.43,5.21). This risk expanded substantially, with male students who were unable to concentrate at
6.05 (95% Cl: 4.15, 8.84) times the odds of being in high versus low risk group.

Results for Data Analysis from 1991 to 2015

Table 3 displays details of the sampling plan, sample sizes, and response rates, across all study years. For
data from 1991 to 2015, the school response rate ranged from 69% to 81% and the student response
rate ranged from 83% to 90%. Hence, the overall response rate ranged from 60% to 71%. For data from
1991 to 2015, the sample size was 188,898 (ranged from 10,904 in 1995 to 16,410 in 2009). In this
analysis, there were 722 students who reported suicide attempt without an indication of a suicidal
ideation/plan and hence they were categorized as missing.
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A linear trend was observed based on suicide risk among males and females across the years (Figure 1).
A similar linear trend was also observed among white, black, Hispanic and Other race/ethnicity based on
suicide risk scale (Figure 2). The independent variable questions were not consistently asked across the
survey years from 1991 to 2015. For each question that was asked, not all students provided a
response. Hence, the number of questions included in each survey year and number of students that
answered the high-risk health behavior questions were reported for females (Table 13) and males (Table
14) by corresponding survey year.

The analysis plan was to build ordinal logistic regression model to account for the ordinal nature of the
dependent variable. The proportional odds assumption was tested and this did not hold (Chi-Square
value of 1194.21, p-value<.0001). Hence, instead of ordinal logistic regression model, a multinomial
logistic regression model was constructed.

In order to understand how health behaviors changed over time affected the suicide risk, an interaction
term between each health behavior by time was included for each model. The results of the
multinomial logistic regression models for each high-risk health behavior was reported for female (Table
15) and male students (Table 16). Significant patterns detected from using interaction terms between
each high-risk health behavior by year, follow.

Results for Female Students from 1991 to 2015 Analysis

All the models fit for 1991 to 2015 data were controlled for race/ethnicity, age and grade. For female
students, there were six high risk health behaviors that were significantly associated with moderate and
high risk group in comparison to low risk group for suicide. Female students who experienced
community related violence and carried a weapon in the community were more likely to be at moderate
than low risk group (OR =1.01, 95% CI: 1.00, 1.03). Female students who carried a weapon in the
community were at 1.01 (95% Cl: 1.00, 1.03) times the odds of being in high versus low risk group.
Female students who experienced school related violence and missed school due to safety concerns
were more prone to be at moderate than low risk group (OR =1.02, 95% CI: 1.00, 1.04). Female
students who missed school due to safety concerns were at 1.03 (95% Cl: 1.01, 1.04) times the odds of
being in high versus low risk group. Female students who were involved with high risk sexual behavior
and refrained from condom use during the prior sexual intercourse were more inclined to be at
moderate than low risk group (OR = 1.02, 95% Cl: 1.00, 1.03). Female students who abstained from
condom use during the last sexual intercourse were at 1.02 (95% Cl: 1.00, 1.03) times the odds of being
in high risk versus low risk group. Female students involved in weight controlling behavior and had a
perception of being overweight were more likely to be at moderate than low risk group (OR = 1.00, 95%
Cl: 1.00, 1.01). Female students with self-perception of being overweight were at 1.02 (95% CI: 1.01,
1.02) times the odds of being in high versus low risk group. Female students who felt hopeless or sad
were more prone to be at moderate than low risk group (OR = 1.04, 95% Cl: 1.02, 1.05). Female
students who felt hopeless or sad were at 1.05 (95% Cl: 1.02, 1.07) times the odds of being in high
versus low risk group. Female students involved in fights resulting in injury were more prone to be at
moderate than low risk group (OR = 1.02, 95% Cl: 1.00, 1.04). Female students involved in fights
resulting in injury had 1.02 (95% CI: 1.00, 1.04) times the odds of being in high versus low risk group for
suicide.

Line graphs were used to display association between the above six health behaviors significantly
associated with suicide risk for data from 1991 to 2015 (Figure 3). A multivariable model was
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constructed with six risk factors, and their corresponding interaction terms. The interaction terms
between each risk factor and year was estimated and reported (Table 17 for females). Female students
who felt hopeless or sad were at 1.03 (95% Cl: 1.00, 1.06) times the odds of being in the high versus low
risk group for suicide.

Results for Male Students from 1991 to 2015 Analysis

There were three high risk health behaviors that were significantly associated with both moderate and
high risk than low risk for suicide among male students. Male students who experienced school related
violence and were involved in a physical fight at school were more prone to be at moderate than low
risk for suicide (1.01, 95% Cl: 1.00, 1.03). Male students who were involved with physical fights at
school were at 1.02 (95% Cl: 1.00, 1.03) times the odds of being in high versus low risk group. Male
students who were involved with high risk sexual behavior and had sex before the age of 13 or younger
were more inclined to be at moderate than low risk group (OR = 1.02, 95% Cl: 1.00, 1.03). Male
students who had sex before the age of 13 or younger were at 1.00 (95% Cl: 1.00, 1.03) times the odds
of being in high versus low risk group. Male students who felt hopeless or sad were more likely to be at
moderate than low risk group for suicide (OR = 1.02, 95% Cl: 1.00, 1.04).

Line graphs were used to display the associations for the above three risk factors significantly associated
with suicide risk (Figure 4). These three significant risk factors were entered into a multivariable model
which included the risk factors and the interaction terms between the risk factor and year (time). The
estimation of the interaction terms and a 95% confidence interval were reported (Table 18). Male
students who felt hopeless or sad were more inclined to be at moderate than low risk for suicide (OR =
1.02, 95% Cl: 1.00, 1.04). Male students who felt hopeless or sad were at 1.04 (95% Cl: 1.00, 1.08) times
the odds of being in high versus low risk group for suicide.

Discussion

Suicidal behavior is a major public health problem in the U.S., and an alarming number of adolescents
are at a significant risk for engaging in suicidal behaviors. Public health organizations have set goals to
reduce morbidity due to suicidal attempts by as much as 10% by the year 2020 (Healthy People, 2020). It
is important to understand the associations between various risk factors and suicidal thoughts, attempts
to enable timely detection and early intervention.

This research makes two key contributions to enable a better understanding of risk factors pertaining to
suicidal thoughts and attempts. The first contribution is an analysis of health behaviors associated with
suicide risk among adolescents in recent survey years (YRBSS, 2013 and 2015). The second contribution
is an assessment of risk factors affecting suicide risk over time (YRBSS, 1991 to 2015). Knowledge of
such associations between suicidal thoughts, attempts and various risk factors will help timely screening
for suicidal behavior, and thus enable early treatment to reduce suicidal risk.

Results from surveys in 2013 and 2015 indicate a host of health behaviors were associated with
moderate and high risk in comparison to low risk for suicide in adolescents. Seven domains related to
health behaviors studied here included exposure to community related violence, exposure to school
related violence, substance abuse, high risk sexual behavior, weight related issues, physical/sedentary
activities and personal characteristics. Among these, physical/sedentary activities was the only risk
domain that indicated weak associations with moderate and high-risk suicidal behavior. The rest
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indicated strong associations with moderate and high risk suicidal behavior. The results here are aligned
with results reported in previous years by Lowry et al., (2014). However, these results differ from the
results observed in the studies by Simon et al., (2004), and Messias et al., (2011). Among female
students, behaviors such as feelings of hopelessness or sadness, abuse of methamphetamine or cocaine
and weight controlling methods such as vomiting or laxative usage, indicated a strong association with
moderate or high risk than low risk for suicidal behavior. Among male students, behaviors such as
feelings of hopelessness or sadness, involvement in fights resulting in injury and abuse of
methamphetamine or cocaine indicate a strong association with moderate or high risk than low risk for
suicidal behavior. These results were similar to those reported in Lowry et al., (2014) and Esposito-
Smythers et al., (2004). Earning higher grades at school was found to be protective against suicidal
behavior. This result is similar to the study results from Borowsky et al., (2001) and Lubell et al., (2006).

Results pertaining to survey years from 1991 to 2015 indicate linear associations between males and
females and among white, black, Hispanic and Other race/ethnicity groups. A small set of risk factors
indicate associations with suicidal behavior over the years. Among these, feelings of hopelessness or
sadness is the only risk factor that emerges indicating an association with moderate or high risk than low
risk for suicidal behavior. This is in line with results reported in studies by Baily et al., (2011), Brezo et
al., (2008) and Eaton et al., (2011).

The YRBSS dataset is a national representative sample and the sampling frame consists of 50 states in
U.S. and District of Columbia. Because this research is based on YRBSS data, one of its strengths is in the
ability to generalize to students attending high schools in U.S. The YRBSS collects data on various high-
risk health behaviors among adolescents in U.S. These facilities exploring multiple domains of risk
factors associated with suicidal behavior. Unlike other studies that consider a single domain of risk
factors, this study considers seven domains of risk factors to determine their associations with suicidal
behavior. For example, associations between personal characteristics and suicidal risk were examined,
but were not explored in the study by Lowry et al., (2014).

There are some study limitations to note. The YRBSS is a cross-sectional survey that collects data at a
specific period and participants without any follow-up. Thus, causal inferences are not possible here.
This work is limited to measurements at one point in time, does not provide information on potential
progression of suicidal behavior. The participants’ responses are self-reports which are subject to recall
and response bias. The YRBSS survey does not include questions about parental socio economic status,
education, or marital status. Nor, does it collect information on exposure to suicide in the family or
community or protective factors for suicidal behavior. Some proximal risk factors such as personal crisis
situations and means available for suicide attempts were also not collected.

Prevention strategies for suicidal behavior are implemented in schools, communities and health-care
systems (Gould & Kramer, 2001). These strategies typically have two goals: identifying and providing
appropriate referrals or treatments to individuals who experience suicidal behavior and reducing risk
factors. At the school level, some strategies implemented are suicide awareness curricula, skills training,
screening, and gatekeeper training. At the community level, having crisis centers or hotlines, restricting
means for suicide attempts and careful media communication regarding suicide are some strategies
implemented. At the healthcare system level, training primary care physician and pediatricians was
found effective in identification and treatment (Gould & Kramer, 2001).
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School based intervention programs were beneficial in reducing suicidal behavior among youth, given
that adolescents spend a large portion of their time at school (Miller & Eckert, 2009). A longitudinal
study by Zenere et al., (2009) implemented the ‘Youth Suicide Prevention and Intervention Program’ - a
3-tier program to reduce suicidal behavior between 1989 and 2006 among students in ages 5-19. It
combined universal, selected and indicated strategies of suicidal intervention/prevention and was
implemented for an entire school district. They reported a decrease in suicide rate from 5.5 per 100,000
to 1.4 per 100,000 during the study period. Suicide attempts also declined at the same time period
(Zenere & Lazarus, 2009).

A systematic review by Katz et al (2014) found, certain school based prevention programs effective in
reducing suicide attempts: Signs of Suicide (SOS), Good Behavior Game (GBG) and Sources of Strength
(Katz et al., 2013). SOS is a suicide awareness curricula. The main goal of the SOS program was to make
teens aware of signs of suicide, so they will be able to identify this behavior among their peers (Katz et
al., 2013). A randomized controlled trial (RCT) for SOS suicide prevention program reported, the
intervention group had lower rates of suicide attempts, greater knowledge and adaptive attitudes about
depression and suicides in comparison to the control group (Aseltine Jr, 2003). However, the SOS
program was not effective in reduction of suicidal thoughts.

GBG is a skills training program. GBG is the most recommend suicide prevention program in the U.S,, as
it indicated a significant reduction in suicidal thoughts and attempts among adolescents and it is backed
by SAMHSA (Substance Abuse and Mental Health Services Administration) (Katz et al., 2013). GBG was
found effective in an RCT that was implemented among children in elementary grades and participants
were followed up to teen years. It reported a reduction in suicidal thoughts and advancement to
attempts in the intervention group in comparison to the control group in teen years. The strategy used
by GBG for reduction of onset of suicidal thoughts and attempts was by reducing aggressive and
disruptive behaviors in classrooms (Wilcox et al., 2008).

Sources of Strength was a peer leadership program that trained students to be gatekeepers and reach
out to their peers who were at risk for suicidal behavior (Katz et al., 2013). When this program was
evaluated in an RCT, the trained students were more inclined to connect an adult with a suicidal friend,
seek adult support and accept help from adults (Wyman et al., 2010).

Reduction in suicidal behavior can also be achieved by enhancing protective factors such as clinical
management of impulsivity and hostility, improving interpersonal relationships with family and peers
(Vijayakumar et al., 2011), and teaching successful problem solving and coping skills to persevere under
stressful situations (Lubell & Vetter, 2006). Affiliation to a religious group and having positive attitude
also had a protective effect against suicidal behavior (Bailey et al., 2011) (Nock et al., 2008). This
research found, students who earned higher grades at school were less likely to be associated with
suicide risk than students who earned lower grades.

It is important to note that suicidal behavior is formally diagnosed as Suicidal Behavior Disorder by DSM-
5 which is the primary tool used by healthcare providers. One of the key criteria in DSM-5 is that a
suicidal attempt was made within past 24 months. As suicidal behavior develops across various stages
starting from suicidal thoughts on to plans, and attempts, this indicates adolescents who are in early
stage of suicidal behavior (thoughts and plans) may benefit from early identification. This study includes
risk-factor associations with suicidal thoughts and attempts, which can help with early screening and
intervention.
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Results here suggest adolescents diagnosed with mental health issues, substance abuse issues and
weight controlling issues should be screened for suicidal behavior. Further, adolescents with exposure
to violence in the community or school should also be screened for suicidal behavior. Associations were
also found between feelings of hopelessness or sadness and suicidal behavior. Those diagnosed with
hopelessness or sadness should be routinely screened for suicidal behavior. Screening for suicidal
ideations should be conducted at an early adolescence stage (Adrian et al., 2016). Further clinical
referrals for mental health services such as prescription for Selective Serotonin Reuptake Inhibitor
(SSRI), cognitive behavior therapy (CBT) and social support should be provided to these adolescents to
reduce suicidal behaviors (Pelkonen & Marttunen, 2003). Using SSRIs was effective in reduction of
aggressive and impulsive behavior among adolescents which in turn resulted in reduction of suicidal
behavior (Gould, Greenberg, Velting, & Shaffer, 2003).

In order to assess the progressive nature of suicidal behavior, a longitudinal study needs to be designed
to segment the various stages of suicidal behavior such as onset of suicidal thoughts, plans and attempts
over time. Such a study could identify a set of risk factors for each stage of suicidal behavior. Detailing
combination of risk factors corresponding to each stage of suicidal behavior as well as catalyzing
transition from one stage to the next would be invaluable. Strategies for averting progression across
various suicidal stages can be developed with further understanding of this mechanism. More research
to determine additional protective factors needs to be conducted to further the mission of overall
reduction in suicidal behavior.

In summary, the research described here examined and found associations between some health risk
behaviors and suicide ideation and attempts which indicate suicidal risk among adolescents. The
primary contributions of this research are in enabling a better understanding of health risk behaviors
associated with suicide risk in recent years. The secondary contribution includes assessment of health
risk behaviors affecting suicide risk over time. Understanding such associations, are helpful in screening
youth at risk for suicidal behavior and enabling appropriate referral services early, to reduce the risk of
this behavior. This knowledge, can also be beneficial to those designing educational and public health
prevention programs, intended to promote a greater understanding of suicidal risk in adolescents.
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Table 1. Construction of the Suicide Risk Dependent Variable with 4 Suicide Related Questions.

Suicidal Behavior Response | Low-Risk | Moderate- High-Risk
Risk

Q1: During the past 12 months, did you Yes X X
ever seriously consider attempting
suicide?

No X
Q2: During the past 12 months, did you Yes X X
make a plan about how you would
attempt suicide?

No X
Q3: During the past 12 months, how 1+ X
many times did you attempt suicide?

None X X
Q4: If you attempted suicide during the Yes X
past 12 months, did any attempt result in
an injury, poisoning, or overdose that had
to be treated by a doctor or nurse?

No X X
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Table 2. Description of Suicide Risk Outcome with 4 Suicide Related Questions for 2013 YRBSS Data (N =

13,583)*and for 2015 YRBSS Data (N = 15,624)".

2013 Data 2015 Data

Suicide Behavior Questions Response Risk Total Risk
Low Moderate High @ Total = Low Moderate High Total

Q1: During the past 12
months, did you ever Yes 0 1050 895 1945 0 1165 1022 2187
seriously consider
attempting suicide?

No 9327 331 44 9702 9346 376 41 9763
Q2: During the past 12
months, did you make a Yes 0 869 782 1651 0 994 896 1890
plan about how you would
attempt suicide?

No 9327 512 157 9996 9346 547 167 10060
Q3: During the past 12
months, how many times 1+ 0 0 939 939 0 0 1063 1063
did you attempt suicide?

None 9327 1381 0 10708 9346 1541 0 10887

Q4: If you attempted
suicide during the past 12
months, did any attempt
result in an injury, Yes 0 0 304 304 0 0 351 351
poisoning, or overdose that
had to be treated by a
doctor or nurse?

No 9327 1381 635 11343 9346 1541 712 11599
Total 9327 1381 939 9346 1541 1063

@Missing data for individual questions: Q1 92, Q2 98, Q3 1601, Q4 1833. Total missing overall suicide risk outcome

variable: 1936.

b Missing data for Q1 190, Q2 483, Q3 3057, Q4 3293. Total missing overall suicide risk outcome variable: 3674.
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Table 3. Details of Sampling Plan, Sample Sizes and Response Rates for YRBSS Data from 1991 to 2015 (N
=188,898).*

Response Rate

Year of  Schools Schools Total # of Total # of Sample School Student Overall
Survey Sampled @ Participated Questions Completed Size (%) (%) (%)
Administered = Questions
1991 - 137 - 12,272 12,272 75 90 68
1993 - 155 - 16,296 16,296 78 90 70
1995 - 110 - 10,904 10,904 70 86 60
1997 - 151 - 16,262 16,262 79 87 69
1999 - 144 - 15,394 15,349 77 86 66
2001 199 150 16,398 13,601 13,601 75 83 63
2003 195 158 15,240 15,214 15,214 81 83 67
2005 203 159 16,262 13,953 13,917 78 86 67
2007 195 157 16,662 14,103 14,041 81 84 68
2009 196 158 18,573 16,460 16,410 81 88 71
2011 194 158 17,672 15,503 15,425 81 87 71
2013 193 148 15,480 13,633 13,583 77 88 68
2015 180 125 18,165 15,624 15,624 69 86 60

*Hyphen indicated that the number of schools sampled and total number of questions administered were not
available for those years.
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Table 4. Description of Independent Variables.

High-Risk Health Behaviors
Community Related Violence
Carried a weapon

In a physical fight

Bullied electronically

Hit by boyfriend/girlfriend

Forced to have sex

School Related Violence

Carried a weapon on school
property

In a physical fight on school
property

Bullied at school

Missed school because they felt
unsafe

Threatened at school

Substance Use

Current alcohol use

Current marijuana use

Ever used cocaine

Ever used methamphetamine

Ever injected drugs

Sexual Health
Ever had sexual intercourse
Had sex before the age of 13

Questionnaire Item

During the past 30 days, on how many days did you carry
a weapon such as a gun, knife, or club?

During the past 12 months, how many times were you in
a physical fight?

During the past 12 months, have you ever been
electronically bullied? (Include being bullied through
email, chat rooms, instant messaging, Web sites, or
texting.)

During the past 12 months, how many times did
someone you were dating or going out with physically
hurt you on purpose? (Count such things as being hit,
slammed into something, or injured with an object or
weapon.)

Have you ever been physically forced to have sexual
intercourse when you did not want to?

During the past 30 days, on how many days did you carry
a weapon such as a gun, knife, or club on school
property?

During the past 12 months, how many times were you in
a physical fight on school property?

During the past 12 months, have you ever been bullied
on school property?

During the past 30 days, on how many days did you not
go to school because you felt you would be unsafe at
school or on your way to or from school?

During the past 12 months, how many times has
someone threatened or injured you with a weapon such
as a gun, knife, or club on school property?

During the past 30 days, on how many days did you have
at least one drink of alcohol?

During the past 30 days, how many times did you use
marijuana?

During your life, how many times have you used any
form of cocaine, including powder, crack, or freebase?
During your life, how many times have you used
methamphetamines (also called speed, crystal, crank, or
ice)?

During your life, how many times have you used a
needle to inject any illegal drug into your body?

Have you ever had sexual intercourse?
How old were you when you had sexual intercourse for
the first time?

Values

>=1vs. 0 days

>=1 vs. 0 times

Yes vs. No

Yes vs. No

Yes vs. No

>=1vs. 0 days

>=1 vs. 0 times

Yes vs. No

>=1vs. 0 days

>=1 vs. 0 times

>=1vs. 0 days
>=1 vs. 0 times
>=1vs. 0 times

>=1 vs. 0 times

>=1 vs. 0 times

Yes vs. No
<13 vs. >=13
years
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Four or more sex partners
Currently sexually active
No condom use at last sex®

Weight Related Issues
Obese (BMI >=95% percentile)

Self-perception of being overweight

Fasted >=24 hours for weight
control

Took diet pills for weight control

Vomit/laxatives for weight control

Physical/Sedentary Activities
Not physically active for more than
60 minutes daily®

Did not play on a sports team?

Watched TV for >= 3 hours a day

Computer/video games for >=3
hours a day

Slept<8 hours per night?

Personal Characteristics

Feelings of sadness or hopelessness
in past two weeks or more

Driving while intoxicated

During your life, with how many people have you had
sexual intercourse?

During the past 3 months, with how many people did
you have sexual intercourse?

The last time you had sexual intercourse, did you or your
partner use a condom?

Percentage of students who were obese (i.e., at or above
the 95th percentile for body mass index, by age and sex)

How do you describe your weight?

During the past 30 days, did you go without eating for 24
hours or more (also called fasting) to lose weight or to
keep from gaining weight?

During the past 30 days, did you take any diet pills,
powders, or liquids without a doctor's advice to lose
weight or to keep from gaining weight? (Do not include
meal replacement products such as Slim Fast.)

During the past 30 days, did you vomit or take laxatives
to lose weight or to keep from gaining weight?

Percentage of students who were physically active for a
total of at least 60 minutes per day on all seven of the
past seven days

During the past 12 months, on how many sports teams
did you play? (Count any teams run by your school or
community groups.)

On an average school day, how many hours do you
watch TV?

On an average school day, how many hours do you play
video or computer games or use a computer for
something that is not school work? (Count time spent on
things such as Xbox, PlayStation, an iPod, an iPad or
other tablet, a smartphone, YouTube, Facebook or other
social networking tools, and the Internet.)

On an average school night, how many hours of sleep do
you get?

During the past 12 months, did you ever feel so sad or
hopeless almost every day for two weeks or more in a
row that you stopped doing some usual activities?
During the past 30 days, how many times did you drive a

car or other vehicle when you had been drinking
alcohol?

>=4 vs. <4
persons
>=1vs.0
persons
No vs. Yes

BMI>= 95t

percentile vs.

<95th
percentile

Very or slightly
overweight vs.

all other
options
Yes vs. No

Yes vs. No

Yes vs. No

<7 vs. 7 days

0 vs. >=1 team

>=3 vs. <3
hours
>=3 vs. <3
hours
<8 vs. >=8
hours
Yes vs. No

0 vs. >=1 times
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Fights resulting in injury

Lack of seatbelt use

Substance use before the last
sexual activity
Academic Performance in school®

Difficulty in concentration®

2reverse coded.

During the past 12 months, how many times were you in
a physical fight in which you were injured and had to be
treated by a doctor or nurse?

How often do you wear a seat belt when riding in a car
driven by someone else?

Did you drink alcohol or use drugs before you had sexual
intercourse the last time?

During the past 12 months, how would you describe
your grades in school?

Because of physical, mental or emotional problems, do
you have serious difficulty concentrating, remembering,
or making decisions?

b Question asked only in 2015 and 1991 to 2015 data.

¢ Question asked only in 2015 data.

0 vs. >=1 times

never/rarely
Vs.
sometimes/al
ways

Yes vs. No

Mostly As/Bs
vs. lower
grades

Yes vs. No
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Table 5. Demographic Characteristics by Suicide Risk Scale, 2013 (N = 13,583)°2.

Demographic Characteristics

Sex
Female
Male

Race/Ethnicity
White
Black
Hispanic
Other

Grade
9th
10"

11th
12th
Age
14 Years Old
15 Years Old
16 Years Old
17 years Old
18 Years or Older

Low Risk

4277
5045

4069
1876
2234

962

2393
2166

2201
2508

943
2142
2172
2429
1577

2 Un-weighted count and weighted percentage.

%

47.3
52.7

59.8
12.5
19.4

8.3

27.3
25.7

23.5
23.5

10.6
244
25.0
24.6
15.4

810
571

628
198
343
178

324
330

348
369

122
316
340
379
212

Moderate Risk

%

59.6
40.4

59.8
10.1
19.2
11.0

23.7
24.6

27.6
24.0

7.2
235
25.6
27.3
15.5

High Risk

647
292

326
185
290
114

306
233

199
190

122
226
261
197
120

%

68.9
31.1

47.0
13.6
28.0
11.4

31.7
28.4

22.7
17.3

12.5
23.3
31.2
20.9
12.1
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Table 6. Comparisons of Missing versus Non-Missing Suicide Risk Observations for All 2013 Study
Variables (N = 13,583).

Variables

Sex

Race

Grade

Age

Violence
(Community-
Related)

Violence (School-
Related)

Substance Use

Levels of Variables Count of
Missing
Values for
Independent
Variables
Female 12
Male
White 318
Black
Hispanic
Other
gth 102
10th
11th
12th
14 Years old 121
15 Years Old
16 Years Old
17 Years Old
18 Years or Older
Carried a weapon 331
In a physical fight 251
Bullied 82
electronically
Hit by 3653
boyfriend/girlfriend
Forced to have sex 76
Carried a weapon 229
on school property
In a physical fight on 231
school property
Bullied at school 68
Missed school 29
because unsafe
Threatened at 28
school
Current alcohol use 1295
Current marijuana 269

use

Missing Risk
N (%)

887 (46.8)
1042 (53.2)
426 (32.9)
734 (28.6)
528 (29.3)
174 (9.2)
565 (28.4)
423 (25.3)
436 (23.4)
490 (22.9)
181 (8.6)
414 (22.9)
430 (24.4)
468 (24.8)
411 (19.3)
336 (20.1)

631 (31.5)
224 (13.1)

195 (12.9)

187 (10.2)
105 (7.3)

272 (13.9)

286 (15.9)
268 (13.8)

216 (11.5)

566 (37.0)
547 (29.0)

Not Missing
Risk N (%)

5734 (50.4)
5908 (49.6)
5023 (58.8)
2259 (12.4)
2867 (20.0)

1254 (8.9)
3023 (27.2)
2729 (25.8)
2748 (23.9)
3067 (23.1)
1187 (10.3)
2684 (24.3)
2773 (25.5)
3005 (24.7)
1909 (15.1)
1924 (17.6)

2989 (23.7)
1654 (15.0)

868 (9.8)

841 (6.9)
522 (5.0)

978 (7.4)

2222 (20.2)
786 (6.1)

782 (6.3)

3807 (34.7)
2820 (22.7)

P-Value

0.0755

<.0001

0.8938

0.2912

0.1172

0.0004
0.0997

0.0106

0.0025
0.0292

<.0001

0.0004
<.0001

0.0005

0.3295
0.0009
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Sexual Health

Weight Related
Issues

Physical/Sedentary
Activities

Personal
Characteristics

Ever used cocaine

Ever used
methamphetamine

Ever injected drugs

Ever had sexual
intercourse

Had sex before age
13 years

Four or more sex
partners

Currently sexually
active

No condom use at
last sex®

Obese (BMI>=95t™
percentile)

Perceive self to be
overweight

Fasted >=24 hours
for weight control

Took diet pills for
weight control

Vomit/laxative for
weight control

Not physically active
>=60 minutes daily?

Did not play on a
sports team?

Watched TV>=3
hours/day

Computer/video
games>=3
hours/day
Slept<8
hours/night®
Feeling of
hopelessness or
sadness

Driving while
intoxicated

Fights resulting in
injury

126
226

226
669

686

725

707

9018

1004

242

226

247

299

273

388

338

328

1248

88

5725

201

149 (9.2)
84 (5.4)

63 (3.4)
1023 (58.8)

192 (10.8)

401 (22.7)

777 (45.0)

280 (37.3)

287 (18.1)

503 (30.7)

299 (16.6)

116 (6.4)

94 (5.0)

1356 (73.5)

862 (48.8)

804 (40.7)

762 (40.8)

1111 (67.7)

532 (30.0)

135 (12.0)

126 (6.6)

600 (5.0)
331 (2.9)

182 (1.5)
5397 (45.2)

692 (5.0)

1758 (14.0)

3890 (32.6)

1580 (41.5)

1499 (13.1)

3554 (31.2)

1482 (12.6)

569 (4.9)

466 (4.3)

8332 (72.8)

5289 (45.6)

3978 (31.4)

4907 (41.4)

7453 (68.4)

3554 (29.9)

626 (9.7)

342 (2.6)

0.0009
0.0069

0.0044
<.0001

<.0001

<.0001

<.0001

0.1485

0.0006

0.7702

0.0111

0.0393

0.3986

0.6509

0.0417

<.0001

0.6996

0.6479

0.9927

0.2109

0.0002
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@ Reverse coded.

Lack of seat belt use
Substance use
before the last
sexual activity

24
8948

241 (13.9)
180 (25.7)

811 (6.7)
860 (21.8)

<.0001
0.1686
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Table 7. Multinomial Logistic Modeling Results for High Risk Health Behaviors among Female Students
by Suicide Risk Scale, 2013 (N = 6,621).

High Risk Health
Behaviors among
Female Students

Violence
(Community-
Related)

Carried a weapon
In a physical fight
Bullied
electronically

Hit by
boyfriend/girlfriend
Forced to have sex

Violence (School-
Related)

Carried a weapon
on school property
In a physical fight on
school property
Bullied at school

Missed school
because unsafe
Threatened at
school

Substance Use
Current alcohol use
Current marijuana
use

Ever used cocaine

Ever used
methamphetamine
Ever injected drugs
Sexual Health

Ever had sexual
intercourse

Had sex before age
13 years

Low
Risk

%

5.2
13.3
15.9

8.6

5.9

1.6

3.1

18.0
5.7

3.3

30.7
16.9

2.5

1.5

0.4

41.2

2.1

10.1
25.2
314

19.4

16.0

5.0

8.1

38.9
9.8

7.8

42.9
26.9

4.8

4.8

0.7

49.9

3.3

Odds
Ratio?®

2.10
2.32
2.48

2.53

2.92

3.42

3.04

3.06
1.75

2.52

1.69
1.78

1.88

3.26

1.75

1.46

1.67

Suicide Risk Scale
Moderate Risk

95% CI

(1.30, 3.39)
(1.71, 3.16)
(1.99, 3.08)

(1.78,3.61)

(2.01, 4.23)

(2.10, 5.56)
(2.00, 4.62)

(2.49, 3.77)
(1.13, 2.70)

(1.57, 4.05)

(133, 2.15)
(1.40, 2.26)

(1.12, 3.16)

(1.60, 6.64)

(0.44, 6.98)

(1.18,1.79)

(0.98, 2.84)

%

23.3
44.9
47.6

32.0

325

10.4

15.1

50.6
22.5

19.4

56.3
42.2

15.6

9.6

7.0

65.4

8.1

High Risk
Odds 95% ClI
Ratio?®
5.50 (4.00, 7.56)
5.01 (3.75, 6.70)
5.33 (4.24, 6.69)
5.38 (3.95, 7.33)
7.74 (5.86,10.22)

7.45

4.59

4.92
4.36

6.39

3.31
3.62

7.41

7.26

17.79

3.42

3.58

(4.72,11.75)
(3.10, 6.79)

(4.01, 6.04)
(3.03, 6.28)

(4.91, 8.30)

(2.62, 4.17)
(2.65, 4.94)

(4.86, 11.28)

(4.16,12.67)

(6.53, 48.49)

(2.64, 4.44)

(2.37, 5.40)
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Four or more sex
partners

Currently sexually
active

No condom use at
last sex®

Weight Related
Issues

Obese (BMI>=95"
percentile)
Perceive self to be
overweight

Fasted >=24 hours
for weight control
Took diet pills for
weight control
Vomit/laxative for
weight control
Physical/Sedentary
Activities

Not physically active
>=60 minutes daily®

Did not play on a
sports team®
Watched TV>=3
hours/day
Computer/video
games>=3
hours/day
Slept<8 hours/night®
Personal
Characteristics
Feeling of
hopelessness or
sadness

Driving while
intoxicated
Fights resulting in
injury

Lack of seat belt use
Substance use
before the last
sexual activity

BMI = body mass index; Cl = Confidence Interval.
@ Models adjusted for age, race/ethnicity and grade.

b Reverse coded.

10.0

31.9

44.3

9.5

33.0

12.0

4.6

4.0

81.8

49.9

30.9

37.3

68.9

25.1

5.9

1.0

4.8
14.5

18.8

36.8

55.5

11.4

447

314

8.3

9.4

84.4

53.8

31.2

48.2

78.7

73.9

11.1

3.8

5.9
23.8

2.15

1.25

1.56

1.24

1.60

3.43

1.87

2.49

1.22

1.16

1.03

1.57

1.66

8.58

1.97

391

1.20
1.85

(1.68, 2.76)
(1.01, 1.54)

(1.22,1.99)

(0.92, 1.67)
(1.31, 1.96)
(2.79, 4.23)
(1.36, 2.56)

(1.70, 3.64)

(0.96, 1.55)
(0.99, 1.35)
(0.83-1.29)

(1.23,2.01)

(1.21, 2.27)

(7.11, 10.34)

(1.28, 3.02)
(2.46, 6.22)

(0.83, 1.74)
(1.11, 3.09)

22.9

48.2

52.0

17.1

47.6

46.3

18.5

22.7

82.4

54.4

33.5

51.9

79.9

86.9

18.0

7.7

11.5
35.8

3.49

2.43

1.32

2.01

1.88

6.12

4.90

7.25

1.06

1.23

0.97

1.68

1.98

19.14

3.88

6.24

2.26
3.35

(2.66, 4.57)
(1.90, 3.11)

(1.00, 1.74)

(1.54, 2.60)
(1.54, 2.31)
(4.50, 8.32)
(3.74, 6.43)

(4.96, 10.58)

(0.80, 1.41)

(0.90, 1.67)
(0.78, 1.21)

(1.31,2.14)

(1.53, 2.57)

(14.13, 25.93)

(2.2, 6.69)
(3.65, 10.65)

(1.53, 3.35)
(2.30, 4.89)
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Table 8. Multinomial Logistic Modeling Results for High Risk Health Behaviors among Male Students by
Suicide Risk Scale for YRBSS, 2013 (N = 6,950).

High Risk Health Behaviors
among Male Students

Violence (Community-

Related)

Carried a weapon
In a physical fight

Bullied electronically

Hit by boyfriend/girlfriend
Forced to have sex
Violence (School- Related)
Carried a weapon on
school property

In a physical fight on school
property

Bullied at school

Missed school because
unsafe

Threatened at school
Substance Use

Current alcohol use
Current marijuana use
Ever used cocaine

Ever used
methamphetamine

Ever injected drugs
Sexual Health

Ever had sexual intercourse
Had sex before age 13
years

Four or more sex partners
Currently sexually active
No condom use at last sex®
Weight Related Issues
Obese (BMI>=95%
percentile)

Perceive self to be
overweight

Low
Risk

%

25.1
26.2
5.7
4.5
1.9

5.5

8.1

12.2
3.1

5.1

31.6
21.4
4.4
1.9

0.9

43.1
5.8

14.1
29.6
32.4

15.0

24.7

37.4
40.6
17.5
12.0

8.7

10.4

13.6

34.9
5.2

9.5

44.8
34.5
7.2
3.6

1.8

52.8
9.6

13.3
28.4
38.5

20.8

35.1

Odds
Ratio?

1.76
1.94
3.28
2.50
4.74

1.78

1.89

3.92
1.59

1.86

1.61
1.86
1.64
1.97

1.92

1.52
2.11

0.93
0.91
1.34

1.46

1.64

Suicide Risk Scale
Moderate Risk

95% ClI

(1.29, 2.41)
(1.58, 2.38)
(2.59, 4.14)
(1.68, 3.71)
(2.62, 8.59)

(1.21, 2.63)
(1.41, 2.54)

(3.12, 4.91)
(1.04, 2.44)

(1.31, 2.64)

(1.26, 2.04)
(1.55, 2.23)
(1.10, 2.45)
(1.16, 3.36)

(0.85, 4.35)

(1.13, 2.05)
(1.46, 3.05)

(0.71, 1.23)
(0.70, 1.19)
(0.95, 1.87)

(1.13,1.91)

(1.24, 2.15)

58.0
63.1
34.0
25.9
24.8

28.6

31.6

40.2
20.4

34.0

60.9
59.6
30.2
23.1

19.9

76.4
26.7

46.1
60.6
53.5

17.9

30.4

High Risk
Odds 95% ClI
Ratio®
4.31 (2.97, 6.25)
4.85 (3.43, 6.85)
8.40 (5.79, 12.17)
7.16 (4.76, 10.77)
16.17 (11.14, 23.49)
7.33 (4.68,11.50)
5.42 (3.62, 8.13)
5.44 (4.02,7.37)
7.20 (4.04, 12.83)
9.50 (6.51, 13.84)
3.54 (2.44,5.12)
5.19 (3.65, 7.37)
9.30 (7.05,12.3)
15.88 (10.25, 24.59)
28.33 (16.43, 48.85)
4.45 (3.16, 6.25)
6.38 (3.94, 10.34)
5.42 (3.92, 7.50)
3.69 (2.69, 5.08)
2.45 (1.61, 3.71)
1.25 (0.89, 1.75)
1.31 (0.90, 1.89)
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Fasted >=24 hours for 45 14.0 3,55 (2.53,497) 31.7 9.18 (6.15, 13.72)
weight control

Took diet pills for weight 2.3 52 239 (1.44,397) 13.2 596 (3.66, 9.70)
control

Vomit/laxative for weight 1.0 4.2 3.99 (2.21,7.20) 140 12.02 (6.58, 21.98)
control

Physical/Sedentary

Activities

Not physically active >=60 62.1 70.3 1.40 (1.10,1.78) 69.3 1.47 (1.06, 2.04)
minutes daily®

Did not play on a sports 38.4 51.6 1.70 (1.40,2.08) 49.1 1.53 (1.14, 2.06)
team®

Watched TV>=3 hours/day 30.3 35.3 1.27 (0.98, 1.64) 45.9 1.93 (1.41, 2.63)
Computer/video games>=3 40.2 55.7 1.92 (1.43,2.58) 54.7 1.76 (1.17, 2.67)
hours/day

Slept<8 hours/night® 63.2 76.8 198 (1.31,2.99) 780 2.11 (1.40,3.17)
Personal Characteristics

Feeling of hopelessness or 13.0 64.7 1242 (9.28, 75.6 19.30 (12.67, 29.42)
sadness 16.61)

Driving while intoxicated 10.6 10.8 0.99 (0.76,1.29) 30.2 3.67 (2.32,5.83)
Fights resulting in injury 22 30 118 (0.75,1.87) 20.6 10.33 (6.81, 15.67)
Lack of seat belt use 7.3 7.1 1.03  (0.70,1.52) 17.6 2.68 (1.80, 3.99)
Substance use before the 22.6 26.6 1.22 (0.84,1.77) 45.9 3.01 (1.97, 4.60)

last sexual activity

BMI = body mass index; Cl = Confidence Interval.
@ Models adjusted for age, race/ethnicity and grade.
b Reverse coded.
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Table 9. Demographic Characteristics by Suicide Risk Scale for 2015, (N = 15,624) 2.

Demographic Low Risk Moderate Risk High Risk
Characteristics

N % N % N %

Sex

Female 4357 45.5 938 58.8 768 70

Male 4935 54.5 590 41.2 291 30
Race/Ethnicity

White 4015 57.1 718 57.8 385 44.6

Black 983 12.4 133 11.8 113 11.5

Hispanic 3241 21.5 498 20 415 30.4

Other 932 9.0 165 104 128 13.4
Grade

gth 2331 27.2 380 25.2 322 32.6

10t 2374 25.5 361 23.8 292 29.1

11t 2324 23.8 401 25.8 256 21.6

12t 2254 23.4 388 25.2 178 16.7
Age
14 Years Old 856 10.0 152 9.8 126 11.3
15 Years Old 2325 26.7 340 23.1 294 31.8
16 Years Old 2391 24.5 398 25.7 285 25.2
17 years Old 2351 23.7 415 24.9 246 20.5
18 Years or Older 1378 15.1 226 16.5 103 11.3

# Un-weighted count and weighted percentage.
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Table 10. Comparisons of Missing versus Non-Missing Suicide Risk Observations for All 2015 Study
Variables (N = 15,624).

Variables

Sex

Race/Ethnicity

Grade

Age

Violence
(Community-
Related)

Violence (School-
Related)

Substance Use

Levels of Variables

Female

Male

White

Black

Hispanic

Other

9th

10th

11th

12th

14 Years old

15 Years Old

16 Years Old

17 Years Old

18 Years or Older
Carried a weapon

In a physical fight
Bullied electronically

Hit by boyfriend/girlfriend

Forced to have sex

Carried a weapon on
school property

In a physical fight on
school property
Bullied at school
Missed school because
unsafe

Threatened at school
Current alcohol use
Current marijuana use

Ever used cocaine

Missing
Independent
Variable N
118

358

152

126

1201

2500
159
5133

728

156

292

176
61

631
1510
374

192

Missing Risk
N (%)

1694 (46.0)
1933 (54.0)
1731 (45.3)
438 (20.5)
967 (24.0)
404 (10.2)
970 (26.5)
911 (26.4)
949 (24.2)
781 (22.9)
550 (10.1)
858 (24.0)
959 (27.4)
821 (24.3)
424 (14.2)
725 (18.4)

496 (26.0)
511 (13.5)
263 (10.2)

296 (9.0)

219 (5.6)

405 (11.9)

678 (19.4)
321 (10.0)

301 (9.7)
1081 (33.7)
773 (24.6)

320 (9.9)

Not Missing
Risk N (%)

6063 (49.2)
5816 (50.8)
5118 (56.2)
1229 (12.3)
4154 (22.0)

1225 (9.6)
3033 (27.4)
3027 (25.6)
2981 (23.9)
2820 (23.1)
1134 (10.1)
2959 (26.6)
3074 (24.7)
3012 (23.6)
1707 (15.0)
1801 (15.8)

2385 (22.1)
1757 (15.9)
805 (9.5)

823 (6.3)

485 (3.8)

848 (7.1)

2278 (20.3)
666 (4.8)

649 (5.3)
3578 (32.6)
2582 (21.1)

597 (4.3)

P-Value

0.1171

0.0024

0.8879

0.241

0.2681

0.0474

0.0191

0.533

0.0066

0.0249

0.0001

0.4167
<.0001

0.0005
0.5832
0.0379

<.0001
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Sexual Health

Weight Related
Issues

Physical/Sedentary
activities

Personal
Characteristics

2 Reverse coded.

Ever used
methamphetamine

Ever injected drugs

Ever had sexual
intercourse

Had sex before age 13
years

Four or more sex partners
Currently sexually active

No condom use at last sex®

Obese (BMI>=95™
percentile)

Perceive self to be
overweight

Weight loss

Not physically active >=60
minutes daily?

Did not play on a sports
team?®

Watched TV>=3 hours/day

Computer/video
games>=3 hours/day

Slept<8 hours/night®

Feeling of hopelessness or
sadness

Driving while intoxicated

Fights resulting in injury

Lack of seat belt use
Substance use before the
last sexual activity

Academic Performance in
School
Difficulty in concentration

735

838
1636

1692

1714

1714

11428

1266

304

1780
379

2502

500

446

1090
169

7192

2284

1554
11464

855

4507

204 (7.1)

151 (5.0)
1320 (46.4)

198 (7.9)

404 (16.9)

967 (34.6)

422(46.9)

506 (15.8)

1017 (28.1)

983 (44.3)
2654(75.4)

863 (42.8)

958 (28.8)

1364 (40.0)

2336 (69.5)
991 (29.5)

236 (11.0)

91 (5.0)

230 (11.2)
257 (26.7)

2323 (63.8)

426 (31.2)

296 (2.3)

134 (1.2)
4638 (40.4)

454 (3.3)

1203 (10.6)

3337 (29.4)

1439 (42.5)

1665 (13.6)

3995 (32.2)

5693 (45.8)
8698 (72.5)

5240 (42.3)

3062 (24.0)

5165 (42.0)

8112 (73.3)
3798 (29.9)

518 (7.2)

306 (2.6)

646 (5.3)
645 (19.6)

7998 (73.8)

3081 (29.7)

<.0001

<0001
0.0098

0.0001

<.0001

0.0081

0.0902

0.0277

0.0099

0.3335
0.0723

0.811

0.008

0.2791

0.0412
0.7879

0.0132

0.001

0.0001
0.0067

0.0002

0.5523
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Table 11. Multinomial Logistic Modeling Results for High Risk Health Behaviors among Female Students
by Suicide Risk Scale for 2015 (N = 7,757).

Health Risk Behaviors
among Female Students

Violence (Community-

Related)

Carried a weapon

In a physical fight

Bullied electronically

Hit by boyfriend/girlfriend
Forced to have sex
Violence (School- Related)

Carried a weapon on
school property

In a physical fight on
school property
Bullied at school
Missed school because
unsafe

Threatened at school
Substance Use
Current alcohol use
Current marijuana use
Ever used cocaine
Ever used
methamphetamine
Ever injected drugs

Sexual Health

Ever had sexual
intercourse

Had sex before age 13
years

Four or more sex partners
Currently sexually active
No condom use at last
sex®

Weight Related Issues
Obese (BMI>=95™
percentile)

Low
Risk

%

4.9
11.5
16.0

7.8

5.9

0.9

3.3

17.9
2.8

2.7

28.0
15.7
2.0
0.8

0.3

34.3

1.2

6.5
26.1
45.4

9.5

9.7
18.1
32.9
15.8
16.8

2.8

3.8

39.8
9.6

4.5

42.1
22.2
4.1
2.6

1.0

45.9

3.4

12.7
35.9
49.0

13.4

Suicide Risk among Female Students
Moderate Risk

Odds
Ratio?®

2.16
1.72
2.59
2.34
3.25

3.30

1.20

3.06
3.71

1.70

1.93
1.57
2.05
3.21

3.02

1.81

3.24

1.24
1.73
1.22

1.47

95% Cl

(1.49, 3.13)
(1.28,2.31)
(2.05, 3.29)
(1.65,3.21)
(2.49, 4.23)

(1.58, 6.89)
(0.81, 1.77)

(2.39, 3.94)
(2.25, 6.12)

(0.87,3.32)

(1.55, 2.41)
(1.25, 1.96)
(1.21, 3.47)
(1.40, 7.37)

(0.79,
11.52)

(1.49, 2.19)
(1.79, 5.85)

(0.91, 1.67)
(1.37,2.18)
(0.82, 1.83)

(1.06, 2.03)

20.9
43.9
48.6
30.4
30.0

7.2

12.8

52.8
16.2

14.6

56.9
42.3
10.8

8.7

3.9

62.4

6.7

16.6
46.8
50.1

13.5

High Risk

Odds 95% ClI

Ratio?
5.37 (3.80, 7.59)
5.82 (4.46, 7.59)
5.30 (3.94,7.12)
5.52 (3.84, 7.94)
7.10 (5.18,9.74)
7.93 (4.27,14.71)
3.74 (2.66, 5.28)
5.37 (4.17,6.92)
6.32 (4.29,9.31)
5.42 (3.57, 8.24)
3.93 (3.00, 5.14)
4.34 (3.45, 5.47)
5.83 (3.65,9.31)
9.97 (4.94,20.11)

11.20 (5.02, 24.97)
4.42 (3.42,5.71)
5.74 (3.24,10.17)
2.76 (1.87, 4.08)
3.27 (2.51, 4.25)
1.36 (0.97,1.93)
1.45 (1.00, 2.09)
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Perceive self to be
overweight

Weight loss
Physical/Sedentary
Activities

Not physically active >=60
minutes daily®

Did not play on a sports
team®

Watched TV>=3
hours/day
Computer/video
games>=3 hours/day
Slept<8 hours/night®
Personal Characteristics

Feeling of hopelessness
or sadness

Driving while intoxicated
Fights resulting in injury
Lack of seat belt use
Substance use before the
last sexual activity
Academic Performance in
school

Difficulty in concentration

35.9

58.4

81.2

43.4

22.6

39.7

74.3

25.5

4.2
0.7
3.1
12.7

83.3

24.9

46.0

67.6

83.0

52.5

26.1

52.3

82.2

73.2

9.6
1.8
6.8
15.8

73.8

57.2

BMI = body mass index; Cl = Confidence Interval.

@ Models adjusted for age, race/ethnicity and grade.

b Reverse coded.

1.53

2.49

1.21

1.49

1.22

1.68

1.62

8.17

2.50
2.90
2.29
1.37

0.55

4.05

(1.31, 1.79)

(1.70, 3.64)

(0.87,1.45)
(1.21,1.83)
(0.95, 1.55)
(1.45,1.95)

(1.26, 2.08)

(6.87,9.71)

(1.56, 4.02)
(1.61, 5.25)
(1.62,3.22)
(0.90, 2.09)

(0.45, 0.68)

(3.22, 5.09)

50.9

71.6

84.5

58.6

27.9

51.0

78.0

88.5

9.5
7.8
11.6
25.8

57.9

75.7

1.87

7.25

1.33

1.90

1.31

1.43

1.31

23.90

2.29
11.50
3.71
2.64

0.29

8.97

(1.52, 2.30)

(4.96, 10.58)

(1.02,1.73)
(1.42,2.55)
(0.97,1.75)
(1.19,1.74)

(1.02, 1.69)

(15.35,
37.21)
(1.33,3.94)

(6.77,19.52)
(2.45, 5.61)
(1.77, 3.95)

(0.21, 0.39)

(6.49, 12.39)
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Table 12. Multinomial Logistic Modeling Results for High Risk Health Behaviors among Male Students by

Suicide Risk Scale for 2015 (N = 7,749).

Health Risk Behaviors
among Male Students

Violence (Community-

Related)

Carried a weapon

In a physical fight

Bullied electronically

Hit by boyfriend/girlfriend
Forced to have sex
Violence (School- Related)

Carried a weapon on
school property

In a physical fight on school
property

Bullied at school

Missed school because
unsafe
Threatened at school

Substance Use
Current alcohol use
Current marijuana use
Ever used cocaine

Ever used
methamphetamine
Ever injected drugs

Sexual Health
Ever had sexual intercourse

Had sex before age 13
years
Four or more sex partners

Currently sexually active
No condom use at last sex®
Weight Related Issues

Obese (BMI>=95%
percentile)

Low
Risk

%

21.8
255
7.4
4.7
1.6

4.2

8.2

12.6
3.6

4.4

29.3
20.8
3.8
1.7

0.6

39.3
3.9

11.7
27
35.3

16.1

33.5
34.6
17.0
11.8

5.2

10.8

13.4

29.0
4.1

11.2

43.0
30.3
9.5
3.9

2.5

51.9
5.6

15.1
36.5
45.6

17.0

Suicide Risk among Male Students
Moderate Risk

Odds
Ratio?

1.82
1.67
2.71
2.37
3.10

2.80

1.91

3.04
1.11

2.77

1.70
1.59
2.37
1.82

2.95

1.51
1.45

1.24
1.44
1.38

1.07

95% ClI

(1.36, 2.43)
(1.33, 2.09)
(1.66, 4.43)
(1.44,3.91)
(2.01, 4.78)

(1.83, 4.28)
(1.29, 2.84)

(2.32, 3.99)
(0.58, 2.12)

(1.80, 4.27)

(1.34,2.16
(1.24,2.04
(1.47,3.81
(1.11, 2.99

—_ — — ~—

(1.11, 7.85)

(1.12, 2.03)
(0.93, 2.25)

(0.91, 1.67)
(1.03, 2.01)
(0.90, 2.13)

(0.78, 1.48)

%

43.1
55.3
37.9
30.6
13.7

23.1

30.7

42.1
15.9

27.0

62.0
40.1
22.7
16.5

l6.1

63.1
13.7

26.4
49.2
51.4

225

High Risk

Odds 95% Cl

Ratio®
2.90 (1.88, 4.47)
3.77 (2.79, 5.09)
8.21 (5.44,12.41)
8.00 (4.71, 13.62)
8.00 (4.90, 13.08)
6.80 (3.72, 12.46)
5.01 (3.47,7.24)
5.54 (3.33,9.22)
4.37 (2.71,7.05)
7.66  (4.97,11.81)
4.14 (2.98, 5.75)
2.49 (1.77, 3.51)
6.53 (4.40,9.70)
9.81 (5.30, 18.15)

28.39 (14.47,55.68)
2.85 (1.91, 4.26)
3.38 (2.07,5.53)
2.76 (1.87, 4.08)
2.84 (1.94, 4.17)
1.91 (1.11, 3.29)
1.42 (0.95,2.11)
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Perceive self to be 24.4 29.2 1.30 (1.02,1.67) 33.7 1.51 (1.03, 2.21)
overweight

Weight loss 30 34.5 1.48 (1.27,1.73) 37.1 1.81 (1.32, 2.50)
Physical/Sedentary

Activities

Not physically active >=60 62 70.2 1.48 (1.10,2.01) 74.3 1.75 (1.26, 2.43)
minutes daily®

Did not play on a sports 36.1 51.4 1.92 (1.55,2.37) 46.1 1.44 (1.02, 2.03)
team®

Watched TV>=3 hours/day 24.6 22.4 0.92 (0.69,1.23) 24.2 0.89 (0.62, 1.29)
Computer/video games>=3 39.4 49.5 1.60 (1.28, 2.02) 51.5 1.58 (1.15, 2.16)
hours/day

Slept<8 hours/night® 68.6 82.3 1.93 (1.44, 2.59) 82.9 2.29 (1.43,3.67)
Personal Characteristics

Feeling of hopelessness or 12.7 58.5 9.88 (6.77,14.42) 72.6 17.98 (11.40,28.34)
sadness

Driving while intoxicated 7.8 12.7 1.44 (1.02,2.02) 215 2.68 (1.47,4.87)
Fights resulting in injury 2.4 50 2.07 (1.0,437) 195 897  (4.84,16.63)
Lack of seat belt use 5.1 7.7 1.57 (1.03,2.39) 15.3 3.08 (2.03, 4.68)
Substance use before the 23.1 22.5 095 (0.61,1.47) 30.1 1.35 (0.64, 2.85)
last sexual activity

Academic Performance in 70.6 61.2 0.63 (0.52,0.75) 56.1 0.58 (0.39,0.87)
school

Difficulty in concentration 19.4 46.0 3.56 (2.43,5.21) 59.3 6.05 (4.15, 8.84)

BMI = body mass index; Cl = Confidence Interval.
@ Models adjusted for age, race/ethnicity and grade.
b Reverse coded.
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Table 13. High Risk Health Questions Included in each Survey Year and the Number of Participants Who Endorsed the High-Risk Health Question
in each Survey Year among Female High School Students: 1991 to 2015 (N = 95,129) *.

High-Risk Health Behavior 1991 1993 1995 1997 1999 @ 2001 2003 2005 2007 2009 2011 2013 2015  Total
Community Related Violence

Carried a weapon 6186 8155 5424 8116 7752 6783 7276 7119 6886 8203 7589 6524 7203 93216
In a physical fight 6236 8107 5415 8130 7737 6874 7282 7107 6909 8183 7565 6532 6561 92638
Bullied electronically - - - - - - - - - - 6980 6591 7690 21261
Hit by boyfriend/girlfriend - - - - - - - - - - - 4876 5299 10175
Forced to have sex - - - - - 6599 7042 6751 6928 7926 7600 6582 7391 56819
School Related Violence

Carried a weapon on school 8178 5438 8129 7767 6907 7488 7146 6904 8239 7485 6541 7717 87939
property

In a physical fight on school 8133 5447 8142 7758 6893 7299 7137 6926 8150 7602 6525 7637 87649
property

Bullied at school - - - - - - - - - 7838  7348r 6597 7686 29469
Missed school because they felt - 8229 5493 8186 7820 6943 7528 7185 6968 8268 7671 6611 7739 88641
unsafe

Threatened at school - 8228 5494 8190 7816 6946 7535 7189 6968 8264 @ 7678 6608 7442 88358
Substance Use

Current alcohol use 6023 7902 5236 7849 7552 6680 7096 6916 6425 7531 7032 6012 7069 89323
Current marijuana use 6268 8151 5424 8101 7730 6882 7391 7106 6886 8166 7534 6526 7619 93784
Ever used cocaine 6232 8180 5458 8128 7802 6917 7386 7153 6946 8214 7606 6586 7680 94288
Ever used methamphetamine - - - - 7811 6933 7517 7160 6954 8244 7483 6542 7402 66046
Ever injected drugs - - 5477 8164 7809 6928 7468 7160 6952 8157 6994 6544 7362 79015
Sexual Health

Ever had sexual intercourse 6024 8119 5309 8028 7479 6706 6642 6458 6637 7693 7263 6394 7070 89822
Had sex before the age of 13 6017 8117 5307 8019 7461 6709 6645 6460 6628 7689 7261 6403 7040 89756
Four or more sex partners 6015 8102 5304 8009 7466 6604 6629 6439 6619 7672 7252 6383 7053 89547
Currently sexually active 6013 8113 5303 8018 7471 6609 6636 6448 6632 7680 7254 6394 7046 89617
No condom use at last sex 2304 3134 2272 3012 2755 2322 2549 2434 2529 2789 2532 2251 2086 32969
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Weight Related Issues
Obese (BMI >=95% percentile)

Self-perception of being
overweight
Weight loss

Physical/Sedentary Activities

Not physically active for more
than 60 minutes daily

Did not play on a sports team
Watched TV for >= 3 hours a day

Computer/video games for >=3
hours a day

Slept<8 hours per night

Personal Characteristics

Feelings of sadness or
hopelessness in past two weeks
or more

Driving while intoxicated

Fights resulting in injury

Lack of seatbelt use

Substance use before the last
sexual activity

Academic Performance in school

6270

6272

6247
6278
2328

8217

8221

8189
8231
3165

5479

5485

5469
5496
2293

8167

8164

8174
8189
3047

*Hyphen indicates questions that were not asked in all those years.

7556
7807

7806

7794
7761

7815

7790
7812
2780

6480
6890

6911

6778
6786

6923

6859
6904
2356

6879

7026
7331

7438

7174
7311
6496

7403

7498
7486
2581

7473

6860
7133

7131

6890
7080
6102

7137

7130
7189
2462

6623
6917

6921

6779
6971
6965

6145

6940

6864
6964
2572

7798
8153

8174

7846
8175
8172

7430

8199

7938
8175
2829

7601

7164
7594

7616

7559

7499
7559
7550

6108

7640

7278
7458
2564

6166
6514

6498

6526

6463
6504
6511

6052

6588

3610
6528
6613
2275

7145
7625

6906

7598

6549
7535
7561

7255

7688

3996
6644
7028
2052

7368

62818
94097

93543

21683

63772
65682
49357

32990

66333

7606
92608
93823
33304

29321
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Table 14. High Risk Health Questions Included in each Survey Year and the Number of Participants who Endorsed the High Risk Health Question
in each Survey Year among Male High School Students: 1991 to 2015 (N = 93,138)*.

High-Risk Health Behavior 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 Total

Community Related Violence

Carried a weapon 5813 7804 5202 7863 7245 6365 7216 6473 6716 7848 7392 6716 7127 89780
In a physical fight 5907 7762 5217 7917 7305 6457 7229 6546 6799 7890 7487 6790 6476 89852
Bullied electronically - - - - - - - - - - 6846 6899 7668 21413
Hit by boyfriend/girlfriend - 5 - - - - - - - - - 5043 5126 10169
Forced to have sex - - - - - 6310 7119 6246 6877 7748 7544 6914 7412 56170
School Related Violence
Carried a weapon on school - 7896 5264 7953 7340 6494 7496 6561 6824 7958 7394 6801 7647 85628
ropert
Ipn apphy\.:ical fight on school - 7823 5260 7938 7331 6505 7330 6569 6813 7879 7523 6818 7589 85378
property
Bullied at school - - - - - - - - - 7734 7290 6907 7655 29586
Missed school because they felt - 8002 5346 8042 7437 6586 7579 6641 6914 8040 7597 6931 7719 86834
unsafe
Threatened at school - 8000 5347 8039 7430 6588 7582 6649 6913 8041 7612 6935 7451 86587
Substance Use
Current alcohol use 5637 7518 15047 7567 7046 6139 6987 6269 6234 7283 6861 6266 6945 85799
Current marijuana use 5918 7844 5225 7899 7266 6436 7337 6483 6766 7883 7383 6777 7526 90743
Ever used cocaine 5887 7893 5250 7934 7370 6505 7366 6556 6834 7927 7478 6859 7640 91499
Ever used methamphetamine s = - - 7403 6544 7504 6581 6856 7982 7393 6803 7382 64448
Ever injected drugs - - 5308 8008 7401 6549 7472 6579 6877 7923 7013 6802 7320 77252
Sexual Health
Ever had sexual intercourse 5598 7735 5071 7737 6922 6162 6529 5854 6458 7317 7032 6512 6840 85767
Had sex before the age of 13 5600 7725 5065 7719 6906 6163 6513 5844 6447 7303 7028 6487 6814 85614
Four or more sex partners 5591 7704 5057 7696 6894 6085 6503 5825 6431 7261 6984 6467 6780 85278
Currently sexually active 5589 7719 5058 7701 6890 6090 6506 5830 6433 7283 6993 6474 6788 85354
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No condom use at last sex
Weight Related Issues
Obese (BMI >=95" percentile)

Self-perception of being
overweight
Weight loss

Physical/Sedentary Activities

Not physically active for more
than 60 minutes daily

Did not play on a sports team
Watched TV for >=3 hours a
day

Computer/video games for >=3
hours a day
Slept<8 hours per night

Personal Characteristics

Feelings of sadness or
hopelessness in past two weeks
or more

Driving while intoxicated

Fights resulting in injury
Lack of seatbelt use

Substance use before the last
sexual activity

Academic Performance in
school

*Hyphen indicates questions that were not asked in all those years.

2327

5956

5962

5930
5975
2366

3205

7952

7952

7934
8012
3245

2127

5316

5319

5306
5354
2166

2958

7999

7989

8010
8047
3010

2756

7154
7377

7377

7319
7305

7429

7385
7420
2803

2228

6159
6514

6519

6385
6417

6572

6479
6554
2268

6519

2516

7031
7348

7447

7152
7284

6538

7447

7505
7559
2587

7519

2182

6358
6565

6548

6262
6515

5579

6588

6585
6648
2219

2437

6597
6864

6857

6705
6842

6841

6003

6893

6809
6915
2468

2640

7598
7907

7915

7657
7887

7888

7294

7969

7752
7984
2692

7403

2485

7121
7490

7511

7431

7336
7393

7389

6042

7572

7238
7429
2528

2310

6414
6815

6814

6773

6721
6731

6734

6273

6896

4240
6844
6935
2356

2085

7213
7589

6838

7536

6473
7479

7508

7176

7659

4385
6601
6938
2085

7296

32256

61645
91692

91048

21740

62010
63853

48477

32788

65025

8625
90378
91770
32793

28737
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Table 15. Multinomial Logistic Modeling with Interaction of Covariate by Time Results Displayed for
High-Risk Health Behavior among Female High School Students by Suicide Risk: 1991 to 2015 (N =
95,129). Significant results in bold.

Behavior by Time Interaction Moderate Risk® High Risk?
Odds 95% Cl Odds 95% Cl
Ratio® Ratio®

Community Related Violence

Carried a weapon 1.01 (1.00, 1.03) 1.01 (1.00, 1.03)
In a physical fight 1.00 (0.99,1.01) 1.02 (1.01, 1.03)
Bullied electronically 094  (0.87,1.02) 1.03 (0.93, 1.14)
Hit by boyfriend/girlfriend 0.94 (0.74,1.19) 1.00 (0.80, 1.26)
Forced to have sex 1.00 (0.98, 1.03) 1.01 (0.99, 1.03)
School Related Violence

Carried a weapon on school property 1.01 (0.99, 1.04) 1.02 (1.00, 1.04)
In a physical fight on school property 1.01 (0.99, 1.02) 1.01 (0.99, 1.02)
Bullied at school 1.03 (0.98, 1.08) 1.06 (1.01,1.12)
Missed school because they felt unsafe 1.02 (1.00, 1.04) 1.03 (1.01, 1.04)
Threatened at school 1.00 (0.97,1.02) 1.01 (0.99, 1.03)
Substance Use

Current alcohol use 0.99 (0.98, 1.00) 1.00 (0.99, 1.01)
Current marijuana use 1.00 (0.99, 1.01) 1.01 (1.00, 1.02)
Ever used cocaine 0.99 (0.97,1.01) 0.99 (0.98,1.01)
Ever used methamphetamine 1.01 (0.97,1.05) 1.01 (0.98, 1.04)
Ever injected drugs 0.99 (0.93, 1.06) 0.99 (0.95,1.04)
Sexual Health

Ever had sexual intercourse 1.00 (0.99,1.01) 1.00 (0.99,1.01)
Had sex before the age of 13 1.01 (0.99, 1.03) 1.01 (0.99, 1.03)
Four or more sex partners 1.01 (1.00, 1.02) 1.00 (0.99,1.01)
Currently sexually active 1.00 (0.99, 1.01) 1.00 (0.99, 1.01)
No condom use at last sex¢ 1.02 (1.00, 1.03) 1.02 (1.00, 1.03)
Weight Related Issues

Obese (BMI >=95' percentile) 1.01 (0.99, 1.04) 0.99 (0.96, 1.02)
Self-perception of being overweight 1.00 (1.00, 1.01) 1.02 (1.01, 1.02)
Weight loss 1.00 (0.99, 1.00) 1.01 (1.00, 1.02)
Physical/Sedentary Activities

Not physically active for more than 60 0.98 (0.90, 1.08) 1.02 (0.93,1.12)
minutes daily®

Did not play on a sports team*® 1.01 (0.99, 1.02) 1.02 (1.00, 1.04)
Watched TV for >= 3 hours a day 0.99 (0.97,1.01) 1.01 (1.00, 1.03)
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Computer/video games for >=3 hours a
day
Slept<8 hours per night®

Personal Characteristics

Feelings of sadness or hopelessness in
past two weeks or more

Driving while intoxicated

Fights resulting in injury

Lack of seatbelt use

Substance use before the last sexual
activity
Academic Performance in school

BMI = body mass index; Cl = Confidence Interval

@ Low Risk as reference category.

b Models adjusted for age, grade and race/ethnicity.

¢ Reverse coded.

1.01

0.98

1.04

1.20
1.02
1.00
1.01

0.99

(0.99, 1.04)

(0.95,1.02)

(1.02, 1.05)

(0.80, 1.50)
(1.00, 1.04)
(0.99, 1.02)
(0.99, 1.03)

(0.97,1.01)

1.01

0.96

1.05

0.79
1.02
1.02
1.01

0.96

(0.93, 1.00)

(0.92, 1.00)

(1.02, 1.07)

(0.54, 1.15)
(1.00, 1.04)
(1.00, 1.03)
(0.99, 1.02)

(0.96,1.01)
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Table 16. Multinomial Logistic Modeling with Interaction of Covariate by Time Results Displayed for
High-Risk Health Behavior among Male High School Students by Suicide Risk: 1991 to 2015 (N = 93,138).

Significant results in bold.

Behavior by Time Interaction

Community Related Violence

Carried a weapon

In a physical fight

Bullied electronically

Hit by boyfriend/girlfriend
Forced to have sex

School Related Violence

Carried a weapon on school property
In a physical fight on school property
Bullied at school

Missed school because they felt unsafe
Threatened at school

Substance Use

Current alcohol use

Current marijuana use

Ever used cocaine

Ever used methamphetamine

Ever injected drugs

Sexual Health

Ever had sexual intercourse

Had sex before the age of 13

Four or more sex partners

Currently sexually active

No condom use at last sex®

Weight Related Issues
Obese (BMI >=95™ percentile)

Self-perception of being overweight
Weight loss
Physical/Sedentary Activities

Not physically active for more than 60
minutes daily®

Did not play on a sports team*®
Watched TV for >= 3 hours a day

Moderate Risk?

Odds
Ratio®

1.00
1.01
0.99
1.00
1.01

0.99
1.01
1.04
0.99
1.00

1.00
1.00
0.99
0.96
0.99

0.99
1.02
0.99
0.99
1.00

1.01

1.01
1.01

1.04

1.03
0.99

95% Cl

(0.98, 1.01)
(1.00, 1.02)
(0.85, 1.15)
(0.75, 1.34)
(0.96, 1.05)

(0.98, 1.01)
(1.00, 1.03)
(0.98, 1.09)
(0.96, 1.01)
(0.98, 1.01)

(0.99, 1.01)
(0.99, 1.01)
(0.98, 1.01)
(0.93, 0.99)
(0.96, 1.02)

(0.98, 1.00)
(1.00, 1.03)
(0.98, 1.00)
(0.98, 1.00)
(0.99, 1.02)

(0.99, 1.04)

(1.00, 1.02)
(1.00, 1.02)

(0.93, 1.16)

(1.01, 1.04)
(0.97, 1.01)

High Risk?
Odds 95% ClI
Ratio®
0.99 (0.97, 1.00)
1.00 (0.98, 1.02)
1.06 (0.95, 1.18)
1.07 (0.75, 1.53)
1.04 (1.00, 1.07)
1.02 (1.00, 1.04)
1.02 (1.00, 1.03)
1.02 (0.93, 1.12)
1.00 (0.97, 1.02)
1.01 (0.99, 1.03)
1.02 (1.01, 1.04)
1.00 (0.99, 1.02)
1.01 (0.99, 1.03)
1.04 (1.01, 1.07)
1.02 (0.99, 1.05)
0.99 (0.98, 1.01)
1.00 (1.00, 1.03)
1.00 (0.99, 1.02)
1.00 (0.99, 1.02)
1.03 (1.01,1.05)
1.01 (0.98, 1.04)
1.00 (0.98,1.01)
1.00 (0.99, 1.02)
1.15 (1.01,1.31)
0.98 (0.96, 1.01)
1.00 (0.98, 1.03)
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Computer/video games for >=3 hours a day

Slept<8 hours per night®

Personal Characteristics

Feelings of sadness or hopelessness in past
two weeks or more

Driving while intoxicated

Fights resulting in injury

Lack of seatbelt use

Substance use before the last sexual
activity

Academic Performance at school

BMI = body mass index; Cl = Confidence Interval
@ Low Risk as reference category.

b Models adjusted for age, grade and race/ethnicity.

¢ Reverse coded

1.01

1.03

1.02

1.26
1.01
1.00
0.98

0.99

(0.99, 1.04)

(0.98, 1.08)

(1.00, 1.04)

(1.02, 1.57)
(0.99, 1.02)
(0.98, 1.01)
(0.96, 1.00)

(0.97,1.01)

0.97

0.98

1.02

0.93
1.03
1.02
0.99

1.02

(0.93, 1.00)

(0.91, 1.05)

(0.99, 1.05)
(0.65, 1.33)
(1.01, 1.04)

(1.0, 1.03)
(0.97, 1.01)

(0.99, 1.05)
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Table 17. Multivariable Logistic Modeling with Interaction of Covariate by Time Results Displayed for
Variables found to be Statistically Significant in Previous Modeling Steps, Females: 1991 to 2015

(N=95,129).

Behavior by Time Interaction among Moderate

Female Students Risk?
Odds
Ratio®

Carrying Weapon in the community 1.02

Missed school because they felt 1.00

unsafe

No condom use at last sex* 1.02

Self-perception of being overweight 1.01

Feeling of hopelessness or sadness 1.02

Fights resulting in injury 1.04

Cl = Confidence Interval

@ Low Risk as reference category.

b Models adjusted for age, grade and race/ethnicity.
¢ Reverse coded.

95% Cl

(0.98, 1.06)

(0.96, 1.05)

(0.99, 1.05)
(0.99, 1.03)
(0.99, 1.05)
(0.98, 1.10)

High Risk?

Odds
Ratio®
0.98

1.02

1.02
0.99
1.03
1.01

95% CI

(0.94,1.01)

(0.98, 1.06)

(0.99, 1.05)
(0.97, 1.02)
(1.00, 1.06)
(0.96, 1.06)
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Table 18. Multivariable Logistic Modeling with Interaction of Covariate by Time Results Displayed for
Variables found to be Statistically Significant in Previous Modeling Steps, Males: 1991 to 2015

(N=95,129).

Behavior by Time Interaction among Moderate

Male students Risk®
Odds Ratio®

Involved in physical fight on the school 1.00

property

Had sex before the age of 13 1.00

Feelings of Hopelessness or sadness 1.02

Cl = Confidence Interval.
@ Low Risk as reference category.
b Models adjusted for age, grade and race/ethnicity

95% Cl
(0.97,1.02)

(0.96, 1.03)

(1.00, 1.04)

High Risk?
Odds
Ratio®

0.99

0.98

1.04

95% CI
(0.96, 1.03)

(0.94,1.02)

(1.00, 1.08)
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Figure 1. Suicide Risk by Sex and Year: 1991 to 2015 (N = 188,898).
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Figure 2. Suicide Risk by Race: 1991 to 2015 (N = 188,898).
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Suicide Risk among Hispanic/Latino High School Students by Year, 1991 to

2015
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Figure 3. Suicide Risk for Female Participants with Significantly Associated Risk Factors from Bivariate
Analysis: 1991 to 2015 (N = 95,129)2.
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Suicide Risk by Percent

Suicide Risk by Percent

Suicide Risk for Female Participants Endorsing 'Yes' for Perception of
Being Overweight, 1991 to 2015
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Figure 4. Suicide Risk among Male Participants with on Significantly Associated Risk Factors from
Bivariate Analysis: 1991 to 2015 (N = 93,138)2.
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Suicide Risk for Male Participants Endorsing 'Yes' for Involving in
Sexual Activity before the Age of 13, 1991 to 2015
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