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A B S T R A C T

Although some studies have examined the association between prescription opioid misuse and mental health
outcomes, few studies have examined the effects of prescription opioid misuse on suicidal behaviors among
adolescents. The objective of this study was to examine the association between prescription opioid misuse and
suicidal ideation, suicide plan, and suicide attempt among adolescents. Data for this study came from the 2017
Youth Risk Behavior Surveillance System. A sample of 8830 adolescents aged 14–18 years (50.9% female) were
analyzed using logistic regression with suicidal ideation, suicide plan, and suicide attempt as outcome variables
and prescription opioid misuse as the main explanatory variable. Of the 8830 adolescents, 13.3% ever misused
prescription opioids; 17.7% experienced suicidal ideation, 13.3% made a suicide plan, and 6.5% attempted
suicide during the past 12 months. In the multivariate logistic regression models, adolescent students who
misused prescription opioids were 1.50 times more likely to have experienced suicidal ideation, 1.44 times more
likely to have made a suicide plan, and 1.58 times more likely to have attempted suicide during the past 12
months when compared to their counterparts who did not misuse prescription opioids. Other significant pre-
dictors of suicidal behaviors include sexual minority, history of sexual assault, traditional bullying and cyber-
bullying victimization, feeling sad or hopeless, cigarette smoking, and illicit drug use. The findings of the present
study demonstrate the harmful effects of prescription opioid misuse and its association with suicidal behaviors
among adolescents.

1. Introduction

Suicide has been identified as the second leading cause of death
among adolescents aged 10–18 years in the United States (US) (Centers
for Disease Control and Prevention (CDC), 2016). Suicidal behaviors
refers to suicidal ideation, suicide plan, and suicide attempt (Posner
et al., 2007). Data from the 2015 Youth Risk Behavior Surveillance
System (YRBSS) shows that about 17% of adolescents had thoughts
about suicide, 14.6% made a specific suicide plan, and 8.6% attempted
suicide during the past 12 months (Kann et al., 2016). Notwithstanding
the fact that firearm remains one of the most common methods of death
by suicide in the US (Anestis, 2016; Lubell et al., 2004; Stanley et al.,
2017), intentional overdose of drugs, including prescription drugs, ac-
counts for a substantial number of suicides per year (CDC, 2012). Seth
et al. (2018) analyzed data from the National Vital Statistics Systems
and found that the age-adjusted rate of overdose death as a result of

prescription opioids increased by 10.6% from 2016 to 2017. Recent
surge in opioid-related overdose among adolescents (Caupp et al., 2018;
Center for Behavioral Health Statistics and Quality, 2016; Schepis et al.,
2018) poses a major concern about the potential harmful effects of
prescription opioid misuse on suicidal behaviors. Consequently, it is
important to understand the effects of prescription opioid misuse on
suicidal behaviors among adolescents.

Prescription opioid misuse is often defined as taking opioid in a
manner or dose other than prescribed, taking someone else's prescrip-
tion opioid, even if for a legitimate medical reason such as for pain
relief purposes, or taking prescription opioid for the feelings and eu-
phoria that it produce (i.e., to get high) (National Institute of Drug
Abuse, 2018). Prescription opioid misuse is a major and growing public
health concern in the US (Bohnert and Ilgen, 2019). Data from the
National Survey on Drug Use and Health (NSDUH) showed that in
2016, about 11.8 million individuals aged 12 and older misused
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prescription opioid during the past year (SAMHSA, 2017). Lifetime
prevalence estimates of prescription opioid misuse among adolescents
in the US varies between 5 and 20% (Havens et al., 2011; Johnston
et al., 2018; McCabe et al., 2015; Zullig et al., 2015). Analyzing data
from the Monitoring the Future (MTF) study, McCabe et al. (2015)
found that among past-year prescription opioid abusers, 51% co-in-
gested prescription opioids with cannabis and 48% co-ingested pre-
scription opioids with alcohol.

The notion that prescription opioids are less harmful than street
drugs and the fact that prescription opioids could be obtained from
conventional sources have been cited as some of the reasons for the
misuse of prescription opioids (Johnston et al., 2018; Schulenberg
et al., 2018; Stewart et al., 2013). In addition to using prescription
opioids as self-medication to relieve physical pain symptoms (SAMHSA,
2017), other motives behind why adolescents misuse prescription
opioids include the desire to feel good or get high, to increase the effects
of some other drugs, and for purposes of experimentation (Johnston
et al., 2018; McCabe et al., 2019; Upadhyaya et al., 2010).

Studies have found significant associations between prescription
opioid misuse and mental health outcomes including anxiety (Jeffers
et al., 2015) and depression (Guo et al., 2018; Wang et al., 2017).
Prescription opioid misuse has also been linked to poor academic per-
formance (Arria et al., 2017; Garnier-Dykstra et al., 2012) and risky
sexual behaviors such as early sexual debut (Berenson and Rahman,
2011), and unprotected sexual intercourse (Johnson et al., 2013).
Prescription opioid misuse is also known to co-occur with cigarette use
(Cerdá et al., 2018), alcohol use (McCabe et al., 2015; Teesson et al.,
2012), and illicit drug use (Heck et al., 2014). However, there is a
dearth of studies examining the effects of prescription opioid misuse on
suicidal behaviors among adolescents.

Other known risk factors of suicidal behaviors among adolescents
includes depression (Capron et al., 2015; Reed et al., 2015) and lone-
liness (Gallagher et al., 2014). Strong association has also been ob-
served between sexual assault and suicidal ideation (Baiden et al.,
2019; Yoon et al., 2018) and suicide attempt (Baiden et al. 2017;
Stewart et al., 2015). Numerous studies (Mitchell et al., 2016; Moon
et al., 2015; Reed et al., 2015; Roberts et al., 2016) and systematic
reviews and meta-analytic studies (Gini and Espelage, 2014; Holt et al.,
2015) have also documented the adverse effects of both traditional
bullying and cyberbullying on suicidal behaviors among adolescents.
The extant literature has also established an association between sub-
stance use and suicidal behaviors. In particular cigarette smoking
(Rodelli et al., 2018), alcohol use (Gart and Kelly, 2015; O'Brien et al.,
2014; Tomek et al., 2015), binge drinking (Behnken et al., 2010),
cannabis use (Borges et al., 2017), and illicit drug use such as cocaine,
heroine, and ecstasy (Freedenthal et al., 2007; Garlow et al., 2007) have
all been found to be associated with suicidal behaviors among adoles-
cents.

1.1. Current study

Current understanding of the relationship between prescription
opioid misuse and suicidal behavior among adolescents is minimal and
existing studies are limited in external validity (e.g., Zullig et al., 2015).
This study seeks to contribute to the existing knowledge base by
drawing on a large nationally representative sample to examine the
association between prescription opioid misuse and suicidal behaviors
among adolescents in the US. We hypothesized that controlling for the
effects of known risk factors for suicidal behaviors (e.g., history of
sexual assault, bullying, cyberbullying, feeling sad or hopeless), there
would be an association between prescription opioid misuse and sui-
cidal ideation, suicide plan, and suicide attempt.

2. Data and methods

2.1. Data source and participants

Data for this study came from the 2017 YRBSS, a national study
conducted biennially by the CDC to examine health-risk behaviors that
contribute to the leading causes of death and disability among youth in
the US (YRBSS, 2018). The YRBSS utilized a three-stage cluster sample
design to produce a nationally representative sample of high school
students in grades 9 through 12 from both public and private schools in
the 50 states and the District of Columbia. Schools were selected sys-
tematically with probability proportional to enrollment in grades 9
through 12 using a random start. In all, 192 schools were sampled to
participate in the 2017 YRBSS. The 2017 YRBSS had a school response
rate of 75%, a student response rate of 81%, producing an overall re-
sponse rate of 60% (YRBSS, 2018). Detailed information about the
YRBSS including the objectives, methodology, and sampling procedure
are available at www.cdc.gov/yrbss and in other publications (Baiden
et al., 2019; Kann et al., 2018). There were 14,765 respondents in the
YRBSS. As most of the missing data were on categorical demographic
variables and suicide attempt, listwise deletion was used in handling
missing data. Complete data on all variables included in the analysis for
this study was available for 8830 respondents.

2.2. Variables

2.2.1. Outcome variables
The outcome variables examined in this study included suicidal

ideation, suicide plan, and suicide attempt and were measured as
binary variables. Suicidal ideation was measured based on response to
the question “During the past 12 months, did you ever seriously con-
sider attempting suicide?” Suicide plan was measured based on re-
sponse to the question “During the past 12 months, did you make a plan
about how you would attempt suicide?” Suicide attempt was measured
based on response to the question “During the past 12 months, how
many times did you actually attempt suicide?” Adolescents who at-
tempted suicide at least once during the past 12 months were coded as 1
whereas adolescents who did not attempt suicide during the past 12
months were coded as 0.

2.2.2. Explanatory variables
The main explanatory variable examined in this study was pre-

scription opioid misuse and was measured as a binary variable based on
response to the question “During your life, how many times have you
taken prescription pain medicine without a doctor's prescription or
differently than how a doctor told you to use it? (Count drugs such as
Codeine, Vicodin, OxyContin, Hydrocodone, and Percocet)”. Following
the recommendation of the CDC (Kann et al., 2016), adolescents who
took prescription pain medicine without a doctor's prescription at least
once were recoded as 1; whereas those who have never taken pre-
scription pain medicine without a doctor's prescription were coded as 0.

2.3. Covariates

Covariates examined included history of sexual assault, traditional
bullying, cyberbullying, feeling sad or hopeless, binge drinking, cigar-
ette smoking, marijuana use, and illicit drug use. Adolescents who an-
swered “yes” to the question “Have you ever been physically forced to
have sexual intercourse when you did not want to?” were coded as 1;
whereas those who answered “no” were coded as 0. Traditional bul-
lying was measured based on response to the question “During the past
12 months, have you ever been bullied on school property?” whereas
cyberbullying was measured based on response to the question “During
the past 12 months, have you ever been electronically bullied? (Count
being bullied through texting, Instagram, Facebook, or other social
media).” Both were measured as binary variables (0=no versus
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1= yes). With respect to feeling sad or hopeless, adolescents who an-
swered “yes” to the question “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?” were coded as 1;
whereas those who answered “no” were coded as 0. Adolescents who
had 4 or more alcoholic drinks (for a female) or 5 or more alcoholic
drinks (for a male) in a single seating within a couple of hours at least
once during the past 30 days were considered to have engaged in binge
drinking and were coded as 1; otherwise they were coded as 0.
Adolescents who smoked cigarette at least once during the past 30 days
were considered as smokers and were coded as 1; otherwise they were
considered as non-smokers and were coded as 0. Adolescents who re-
ported ever using marijuana at least once were coded as 1; whereas
those who have never used marijuana were coded as 0. A measure of
illicit drug use was included as a binary variable (0= no illicit drug use
versus 1= illicit drug use) based on a positive response to ever having
used any of the following illicit drugs: cocaine (powder, crack, or
freebase); inhalants (glue, aerosol spray cans, paints); heroine (smack,
junk, or China White); methamphetamines (speed, crystal, crank, or
ice); ecstasy (MDMA); hallucinogenic drugs (LSD, acid, PCP, angel dust,
mescaline, or mushrooms); synthetic marijuana (K2, Spice, fake weed,
King Kong, Yucatan Fire, Skunk, or Moon Rocks); and steroid pills.

2.4. Control variables

The following control variables were also examined. Age was
measured in years whereas sex was coded as “male= 0” and “fe-
male= 1”. Adolescents who self-identified as lesbian, gay, or bisexual
were coded as 1; otherwise they were coded as 0. Grade level was coded
into “9th grade”, “10th grade”, “11th grade”, and “12th grade”. Race/
ethnicity was coded as a nominal variable into the following categories
“0=non-Hispanic White”, “1=Black/African American”,
“2=American Indian/Native Hawaiian/Pacific Islander”,
“3=Hispanic/Multiple Hispanic”, “4=Asian”, and “5=Multiple
non-Hispanic”.

2.5. Data analyses

Descriptive, bivariate, and multivariate analytic techniques were
employed. Descriptive statistics was first conducted to examine the
general distribution of all the variables included in the analysis. The
association between prescription opioid misuse and suicidal behaviors
was then examined using Pearson chi-square test of association. The
main analysis involves the use of binary logistic regression to examine
the association between prescription opioid misuse and suicidal beha-
viors, while controlling for other known predictors of suicidal beha-
viors. The proportion of variance in the outcome variable explained by
the set of predictors was assessed using the pseudo R square. The pre-
dictive performance of the model was estimated using the area under a
receiver operating characteristic (ROC) curve for binary outcomes
(Cook, 2008). Generally, the area under the ROC curve values ranges
from 0.5 to 1.0, with a value of 1 indicating a perfect fit model, whereas
values close to 0.5 indicate that the model is no better than that which
could have been obtained by chance (Cook, 2008). Adjusted odds ratios
(AOR) are reported together with their 95% Confidence Intervals (C.I.).
Variables were considered significant if the p-value was less than 0.05.
Stata's “svy” command was used to account for the weighting and
complexity of the cluster sampling design employed by the YRBSS. All
analyses were performed using STATA version 14 (Stata Corp., College
Station, Texas, USA).

3. Results

3.1. Sample characteristics

Table 1 below shows the general distribution of the study variables.

Of the 8830 adolescents, 13.3% reported ever misusing prescription
opioids such as Codeine, Vicodin, OxyContin, Hydrocodone, and Per-
cocet; 17.7% experienced suicidal ideation; 13.3% made a suicide plan;
and 6.5% attempted suicide during the past 12 months. The sample was
evenly distributed by sex (female= 50.9%), and about 14% self-iden-
tified as lesbian, gay, or bisexual. A little over 6% had a history of
sexual assault; about one in five were bullied on school property, and
15.6% were cyberbullied.

Table 1
Sample characteristics (N=8830).

Variables N (%)

Outcome variables
Suicidal ideation
No 7271 (82.3)
Yes 1559 (17.7)

Suicide plan
No 7658 (86.7)
Yes 1171 (13.3)

Suicide attempt
No 8258 (93.5)
Yes 571 (6.5)

Main explanatory variable
Prescription opioid misuse
No 7654 (86.7)
Yes 1176 (13.3)

Control variables
Age
14 years 1013 (11.5)
15 years 2225 (25.2)
16 years 2251 (25.5)
17 years 2174 (24.6)
18 years or older 1167 (13.2)

Sex
Male 4338 (49.1)
Female 4492 (50.9)

Self-identified as Lesbian, Gay, or bisexual
No 7600 (86.1)
Yes 1230 (13.9)

Grade level
9th grade 2386 (27.0)
10th grade 2257 (25.6)
11th grade 2132 (24.1)
12th grade 2055 (23.3)

Race/ethnicity
Non-Hispanic White 4999 (56.6)
Black or African-American 927 (10.5)
American Indian/Native Hawaiian/Pacific Islander 101 (1.2)
Hispanic/Multiple Hispanic 1957 (22.2)
Asian 330 (3.7)
Multiple non-Hispanic 516 (5.8)

History of sexual assault
No 8247 (93.4)
Yes 583 (6.6)

Traditional bullying victimization
No 7095 (80.4)
Yes 1735 (19.6)

Cyberbullying victimization
No 7453 (84.4)
Yes 1377 (15.6)

Felt sad or hopeless
No 6046 (68.5)
Yes 2784 (31.5)

Cigarette smoking
Non-smoker 8119 (91.9)
Smoker 711 (8.1)

Binge drinking
No 7603 (86.1)
Yes 1227 (13.9)

Ever used marijuana
No 5794 (65.6)
Yes 3035 (34.4)

Ever used illicit drug
No 7669 (86.9)
Yes 1161 (13.1)
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3.2. Bivariate association between prescription opioid misuse and suicidal
behaviors

As seen in Table 2, there was significant bivariate association be-
tween prescription opioid misuse and all three suicidal behaviors. More
than a third (36%) of adolescents who misused prescription opioids
compared to 14.8% of adolescents who did not misuse prescription
opioids experienced suicidal ideation (χ2 (2)= 313.92, p < .0001).
About 29% of adolescents who misused prescription opioids compared
to 10.9% of adolescents who did not misuse prescription opioids made a
suicide plan (χ2 (2)= 280.37, p < .0001). About 18% of adolescents
who misused prescription opioids compared to 5.8% of adolescents who
did not misuse prescription opioids attempted suicide (χ2 (2)= 279.66,
p < .0001).

3.3. Logistic regression results examining the association between
prescription opioid misuse and suicidal behaviors

Although there was a significant association between prescription
opioid misuse and all three suicidal behaviors at the bivariate level,
because there were no controls at this level, we were unable to ascertain
the effects of prescription opioid misuse on these suicidal behaviors, net
of other covariates. Hence, in the multivariate logistic regression, we
control for the effects of other covariates. Table 3 shows the results of
the multivariate logistic regression results between prescription opioid
misuse and suicidal ideation, suicide plan, and suicide attempt.

3.3.1. Suicidal ideation
Adolescents who misused prescription opioids had 50% greater odds

of experiencing suicidal ideation during the past 12 months when
compared to their counterparts who did not misuse prescription opioids
(AOR=1.50, p < .001, 95% CI=1.25–1.82). Odds were almost three
times greater for adolescents who self-identified as lesbian, gay, or bi-
sexual to report experiencing suicidal ideation when compared to their
heterosexual/straight counterparts (AOR=2.96, p < .001, 95%
CI=2.51–3.49). Other factors associated with suicidal ideation include
history of sexual assault, traditional bullying victimization, cyberbul-
lying victimization, feeling sad or hopeless, and marijuana use.

3.3.2. Suicide plan
Controlling for other factors, odds were 1.44 times greater for

adolescents who misused prescription opioids to report making a sui-
cide plan during the past 12 months when compared to their counter-
parts who did not misuse prescription opioids (AOR=1.44, p < .001,
95% CI=1.19–1.75). Similar to the association between lesbian, gay,
or bisexual and suicidal ideation, adolescents who self-identified as
lesbian, gay, or bisexual were 2.64 times more likely to have made a
suicide plan when compared to their heterosexual/straight counterparts
(AOR=2.64, p < .001, 95% CI=2.24–3.11). Asians or multiple non-
Hispanics adolescents had about 45% higher odds of making a suicide

plan both when compared to their non-Hispanic White counterparts.
Adolescents were more likely to have made a suicide plan if they: had a
history of sexual assault, were bullied, were cyberbullied, felt sad or
hopeless, are smokers, or use marijuana.

3.3.3. Suicide attempt
The adjusted logistic regression model predicting suicide attempt

indicate that adolescents who misused prescription opioids had 1.58
times greater odds of attempting suicide during the past 12 months
when compared to their counterparts who did not misuse prescription
opioids (AOR=1.58, p < .001, 95% CI= 1.25–2.01). Adolescents
who self-identified as lesbian, gay, or bisexual had 1.89 times greater
odds of attempting suicide when compared to their heterosexual/
straight counterparts (AOR=1.89, p < .001, 95% CI=1.52–2.34).
With respect to race/ethnicity, the odds were more than doubled for
suicide attempt among Black/African American and American Indian/
Native Hawaiian/Pacific Islander adolescents compared to their non-
Hispanic White counterparts. Multiple non-Hispanic adolescents had
1.54 times greater odds of attempting suicide when compared to non-
Hispanic White adolescents. Other factors associated with suicide at-
tempt include: history of sexual assault, traditional bullying, cyber-
bullied, feeling sad or hopeless, cigarette smoking, binge drinking,
marijuana use, and illicit drug use.

3.4. Model fitness

Model fitness indices indicated that the multivariate models was fit
and the predictors included made significant contributions to the
model. Based on the pseudo R square, all the variables cumulatively
explained 29.01% of the variance in suicidal ideation, 25.07% of the
variance in suicide plan, and 27.27% of the variance in suicide attempt.
Based on the area under the ROC curve statistic from Fig. 1a, b, and 1c,
85.4% of adolescents were correctly classified as having experienced
suicidal ideation versus no suicidal ideation (area under the ROC
curve=0.854), 84.04% were correctly classified as having made a
suicide plan versus no suicide plan (area under the ROC
curve=0.8404), and 87.24% were correctly classified as having at-
tempted suicide versus no suicide attempt (area under the ROC
curve=0.8724).

4. Discussion

Using a large nationally representative sample of adolescents from
the US, this study sought to examine the association between pre-
scription opioid misuse and suicidal behaviors. We found that 13.3% of
adolescents reported ever misusing prescription opioids and 17.7%
experienced suicidal ideation, 13.3% made a suicide plan, and 6.5%
attempted suicide during the past 12 months. The proportion of ado-
lescents who misused prescription opioids is consistent with some past
studies (e.g., 10–13%; Havens et al., 2011; McCabe et al., 2015) but at
the same time lower than what has been found in other studies (e.g.,
22%; Divin and Zullig, 2014; Zullig et al., 2015). Differences in sam-
pling procedure, population examined (adolescent high school students
versus college students), and “reference period” or time frame used in
measuring prescription opioid misuse (e.g., past year versus lifetime)
may account for some of the differences in prevalence estimates. Also
the fact that quite a number of respondents had missing data on de-
mographic variables and suicide attempt may have impacted the pre-
valence estimates of prescription opioid misuse and suicidal behaviors.
The proportion of adolescents who experienced suicidal ideation, made
a suicide plan, or attempted suicide is also consistent with past studies
(see e.g., Gart and Kelly, 2015; Kann et al., 2016; Yoon et al., 2018).

The findings of this study suggest that controlling for other key
predictors of suicidal behaviors, adolescents who reported misusing
prescription opioids had greater odds of experiencing suicidal ideation,
making a suicide plan, or attempting suicide. This finding is consistent

Table 2
Prescription opioid misuse by suicidal behaviors (N=8830).

Variables Prescription Opioid Misuse χ2 value

No (%) Yes (%)

Outcome variables
Suicidal ideation 313.92 (p < .0001)

No 6566 (88.2) 738 (64.0)
Yes 1116 (14.8) 410 (36.0)

Suicide plan 280.37 (p < .0001)
No 6852 (89.1) 819 (71.3)
Yes 830 (10.9) 329 (28.7)

Suicide attempt 279.66 (p < .0001)
No 7309 (95.2) 940 (82.3)
Yes 373 (5.8) 208 (17.7)
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with some past studies that have also found significant association
between prescription opioid misuse and suicidal behaviors among
adolescents (Divin and Zullig, 2014; Zullig et al., 2015), college stu-
dents (Zullig and Divin, 2012), and adults (Ashrafioun et al., 2017).
Divin and Zullig (2014) in their study found that lifetime misuse of
prescription opioids was significantly associated with suicidal ideation,
suicide plan, and suicide attempt in a convenience sample of adolescent
males and females in grades 9–12 in the U.S.

The use of central nervous system depressants such as benzodiaze-
pines, alcohol, and illicit drugs are known to be associated with in-
creased risk of suicide (Freedenthal et al., 2007; Gart and Kelly, 2015;
Zullig et al., 2015). Although benzodiazepines are more often

prescribed to older individuals than children and adolescents (Witek
et al., 2005), their use are associated with increased risk of suicide
among adolescents (Palamar et al., 2018) and older adults (Jones and
McAninch, 2015). A recent study by Schepis et al. (2019) found that
controlling for sociodemographic, physical health, mental health, and
substance use factors, individuals who misused benzodiazepines in the
past year had double the odds of experiencing suicidal ideation when
compared to those who did not misuse benzodiazepines.

Some reasons have been offered to explain the association between
opioid misuse and suicidal behaviors. One of such reasons is what Case
and Deaton (2017) referred to as the “Deaths of Despair.” Case and
Deaton (2017) posits that rising incidents of opioid use among in-
dividuals in the US could be attributed to long-standing process of

Table 3
Multivariate logistic regression results predicting suicidal behaviors (N=8830).

Variables Suicidal ideation Suicide plan Suicide attempt

AOR (95% C.I.) p-value AOR (95% C.I.) p-value AOR (95% C.I.) p-value

Prescription opioid misuse (No)
Yes 1.50 (1.25–1.82) .001 1.44 (1.19–1.75) .001 1.58 (1.25–2.01) .001

Age in years 1.02 (0.90–1.15) .762 1.04 (0.91–1.18) .595 1.07 (0.90–1.28) .432
Sex (Male)
Female 1.03 (0.89–1.19) .687 0.94 (0.80–1.10) .432 0.98 (0.79–1.21) .829

Self-identified as Lesbian, Gay, or bisexual (No)
Yes 2.96 (2.51–3.49) .001 2.64 (2.24–3.11) .001 1.89 (1.52–2.34) .001

Grade level (9th grade)
10th grade 0.88 (0.71–1.11) .281 1.01 (0.79–1.29) .939 0.84 (0.62–1.13) .258
11th grade 0.93 (0.69–1.26) .647 0.93 (0.68–1.29) .670 0.59 (0.39–0.89) .011
12th grade 0.81 (0.54–1.21) .306 0.88 (0.57–1.35) .552 0.44 (0.26–0.77) .004

Race/ethnicity (White)
Black or African-American 0.89 (0.72–1.10) .285 1.09 (0.87–1.36) .463 2.10 (1.58–2.79) .001
American Indian/Native Hawaiian/Pacific Islander 1.53 (0.96–2.44) .074 1.52 (0.91–2.52) .110 2.04 (1.06–3.93) .033
Hispanic/Multiple Hispanic 0.84 (0.71–0.99) .036 1.03 (0.86–1.22) .775 1.25 (0.99–1.58) .067
Asian 1.01 (0.74–1.37) .948 1.45 (1.06–1.99) .020 1.28 (0.77–2.13) .337
Multiple non-Hispanic 1.10 (0.84–1.44) .495 1.44 (1.09–1.92) .012 1.54 (1.06–2.22) .022

History of sexual assault (No)
Yes 2.10 (1.68–2.62) .001 1.94 (1.56–2.42) .001 2.48 (1.92–3.22) .001

Traditional bullying victimization (No)
Yes 1.75 (1.47–2.08) .001 1.57 (1.31–1.90) .001 1.65 (1.30–2.09) .001

Cyberbullying victimization (No)
Yes 1.31 (1.08–1.59) .005 1.43 (1.18–1.75) .001 1.64 (1.27–2.11) .001

Felt sad or hopeless (No)
Yes 9.08 (7.81–10.57) .001 7.32 (6.19–8.66) .001 7.75 (5.98–10.04) .001

Cigarette smoking (Non-smoker)
Smoker 1.25 (0.98–1.61) .072 1.33 (1.03–1.70) .028 1.41 (1.04–1.92) .001

Binge drinking (No)
Yes 1.02 (0.83–1.26) .851 1.07 (0.87–1.33) .500 1.38 (1.06–1.79) .017

Marijuana use (No)
Yes 1.21 (1.03–1.42) .023 1.23 (1.04–1.45) .017 1.44 (1.16–1.80) .001

Illicit drug use (No)
Yes 1.21 (0.99–1.49) .068 1.28 (1.04–1.57) .021 1.45 (1.12–1.86) .004

Pseudo R square 29.01 25.07 27.27
Area under the ROC curve 85.4 84.04 87.24

Fig. 1a. Area under the ROC curve for suicidal ideation.
Fig. 1b. Area under the ROC curve for suicide plan.
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cumulative disadvantage that makes some individuals to use opioid to
cope with feelings of despair and hopelessness. Opioid use then ex-
acerbates the onset and maintenance of depressive symptoms which can
then lead to suicidal behaviors and overdose (Case and Deaton, 2017).
Misuse of opioids could also negatively impact ones family and social
relations (Oviedo-Joekes et al., 2011) and consequently leads to being
alienated from family, friends, loved ones, and other valued social
groups. Such feelings of alienation and social isolation could have
profound influence on engaging in suicidal behaviors. Another reason
offered for the association between prescription opioid misuse and
suicidal behaviors has to do with the fact that demographic and mental
health factors associated with opioid use and suicide are similar
(Bohnert and Ilgen, 2019).

It is also possible that adolescents may be misusing prescription
opioids as a way of dealing with past pain and trauma, a factor which
has also been found to be associated with suicidal ideation
(Romanowicz et al., 2013) and suicide attempt (Koenig et al., 2015)
among adolescents. A burgeoning number of studies suggests that
prescription opioid misuse is associated with depressive symptoms
among individuals with a history of traumatic experience (Garland
et al., 2013, 2016). In a similar way, adolescents with a history of
trauma have been found to self-medicate using prescription opioids as a
means of dealing with past trauma that they are unable to control
(SAMHSA, 2017; Stewart et al., 2013). In support of the self-medication
theory, Müller et al. (2015) found that individuals with a history of
sexual abuse manifest more severe responses to symptoms of post-
traumatic stress which in turn, make them more vulnerable to increased
use of alcohol and other illicit drugs as self-medication.

In the YRBSS, there are no measures of pain and pain-related fac-
tors, hence we were unable to control for the effects of pain and pain-
related variables to understand their effects on suicidal behaviors. We
addressed this shortcoming by controlling for history of sexual assault,
traditional bullying, and cyberbullying victimization as adolescents
with history of sexual assault or who have been victimized are more
likely to experience pain-related difficulties (Santerre-Baillargeon et al.,
2017; Underwood and Ehrenreich, 2017; Vervoort et al., 2014).

The findings that adolescents with a history of sexual assault, were
bullied, or experienced cyberbullying were more likely to engage in
suicidal behaviors is consistent with previous studies and underscores
the harmful effects of childhood victimization. Analyzing data from
Waves 6 and 7 of the Longitudinal Studies on Child Abuse and Neglect
(LONGSCAN), Yoon et al. (2018) recently found that compared to
adolescents with no history of sexual abuse, odds were three times
greater for adolescents with sexual abuse histories to experience sui-
cidal ideation, net of the effects of demographic factors, symptoms of
depression, and coping skills. Similarly, Reed et al. (2015) in their study
found that the effects of traditional bullying and cyberbullying victi-
mization on suicidal ideation, suicide plan, and suicide attempts were
partially mediated by violent behavior, substance abuse, and

depression.
With respect to treatment intervention for suicidal behaviors, Segal

et al. (2002) proposed Mindfulness-Based Cognitive Therapy (MBCT) as
a potentially promising treatment intervention for individuals at risk for
suicidal behaviors. MBCT is a group-based 8-weeks meditation practice
that combines mindfulness-based stress reduction (MBSR) and cognitive
behavioral techniques (Segal et al., 2002). A key component of MBCT is
meditation which may be a viable intervention for individuals with
suicidal ideation who may be dealing with distracting thoughts and
worries (Segal et al., 2002). MBCT has been proven to be successful in
reducing depressive symptoms (Barnhofer et al., 2015; van der Velden
et al., 2015), postpartum depression and anxiety (Shulman et al., 2018),
and enhancing positive therapeutic change (Cairns and Murray, 2015).
Although Segal et al. (2002) proposed the use of MBCT as a treatment
intervention for individuals at risk for suicidal behaviors, few empirical
studies support the use of MBCT for this purpose. Forkmann et al.
(2014) undertook a randomized control trial to test the efficacy of
MBCT in reducing suicidal ideation in patients with depressive symp-
tomatology and found that, MBCT was associated with a significant
reduction in suicidal ideation during a 2-month post-intervention
period. A systematic review conducted by Chesin et al. (2016) also
found support for the usefulness of mindfulness-based interventions to
prevent suicidal behaviors among individuals at risk for suicidal be-
haviors. Additional studies are needed to test the use of MBCT among
adolescents who are at risk for suicidal behaviors.

At the school level, MBCT could be incorporated into pre-existing
school based interventions such as Advancing Wellness and Resilience
Education (AWARE) to bolster mindful awareness among adolescent
high school students. Alternatively, MBCT could be delivered as a tar-
geted stand-alone intervention for students needing support for mental
health services. The role of incorporating MBCT in schools would fall
within the scope of school social workers and school mental health
counsellors as these individuals work with students in addressing their
behavioral and mental health needs and are increasingly getting trained
on how to introduce effective interventions in schools such as those
aimed at preventing substance use behaviors and suicide (Schmidt
et al., 2015).

4.1. Limitations

This study has some limitations that are worth noting. First, the use
of secondary data limits our ability to examine other theoretically re-
levant predictors that are known to influence suicidal ideation such as
history of prior suicide attempt, mood disorders, bipolar disorders, and
pain related factors. Also measures of socioeconomic status and family
characteristics were not available in the 2017 YRBSS to be included in
the analysis. Future studies should examine the effects of these factors,
especially the impact of mental disorders and chronic pain on suicidal
behaviors among adolescents. Second, the 2017 YBRSS made no spe-
cific mention of the type of opioid that was misused. Future studies
should examine the misuse of opiates (i.e., Codeine, Vicodin,
OxyContin, Hydrocodone, Percocet) and benzodiazepines such as
Xanax, Valium, Ativan, and Klonopin as these are some of the common
drugs linked to overdose deaths and many adolescents use these drugs
to cope with mental and emotional problems. Third, the cross-sectional
nature of the data limits us from making any causal claims between
prescription opioid misuse and suicidal behaviors. It is possible that
some adolescents may have engaged in suicidal behaviors prior to
misusing prescription opioids. A study utilizing longitudinal design is
needed to establish the temporal order between prescription opioid
misuse and the onset and maintenance of suicidal behaviors. Also,
longitudinal studies might help to empirically reveal how all these
health risk behaviors are interrelated and what interventions might be
helpful in breaking the link between substance use and suicidal beha-
viors among adolescents. Such studies over time can also help us un-
derstand other plausible factors related to the onset of prescription

Fig. 1c. Area under the ROC curve for suicide attempt.
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opioid misuse and suicidal behaviors. Lastly, although nationally re-
presentative, data for this study are based on self-reports and may be
subject to recall bias. However, the possibility of recall bias or false
reporting was addressed in the YRBSS by screening the data for re-
sponses that conflict in logical terms (Brener et al., 2013). For instance,
if a student responds to one question that he or she has never smoked
but then responds to a subsequent question that he or she has smoked
two cigarettes during the previous 30 days, the processing system sets
both responses to missing, and data are not imputed. For instance, in
the 2011 YRBSS, 179 logical edits were performed on each standard
questionnaire and a total of 78 representing less than 1% of ques-
tionnaires in the national survey failed quality-control checks and
therefore were excluded from the dataset (Brener et al., 2013).

5. Conclusion

In conclusion, the findings of the present study demonstrate an as-
sociation between prescription opioid misuse and suicidal behaviors
among adolescents. Understanding the effects of prescription opioid
misuse and its association with suicidal behaviors among adolescents
will contribute towards early prevention and intervention efforts that
can help reduce prescription opioid misuse and its negative mental
health consequences of suicidal behaviors among adolescents.
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