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Abstract

Objectives: Roughly 6.5 million U.S. residents engaged in prescription tranquilizer/sedative
(e.g., benzodiazepines, Z-drugs) misuse in 2018, but tranquilizer/sedative misuse motives are
understudied, with a need for nationally representative data and examinations of motives by age
group. Our aims were to establish tranquilizer/sedative misuse motives and correlates of motives
by age cohort, and whether motive-age cohort interactions existed by correlate.

Methods: Data were from the 2015-18 U.S. National Survey on Drug Use and Health, with
223,520 total respondents (51.5% female); 6,580 noted past-year prescription tranquilizer/sedative
misuse motives (2.4% overall, 50.3% female). Correlates included substance use (e.g., opioid
misuse), mental (e.g., suicidal ideation) and physical health variables (e.g., inpatient
hospitalization). Design-based, weighted cross-tabulations and logistic regression analyses were
used, including analyses of age cohort-motive interactions for each correlate.

Results: Prescription tranquilizer/sedative misuse motives varied by age group, with the highest
rates of self-treatment only motives (i.e., sleep and/or relax) in those 65 and older (82.7%), and the
highest rates of any recreational motives in adolescents (12-17 years; 67.5%). Any tranquilizer/
sedative misuse was associated with elevated odds of substance use, mental health, and physical
health correlates, but recreational misuse was associated with the highest odds. Age-based
interactions suggested stronger relationships between tranquilizer/sedative misuse and mental
health in adults 50 and older.

Conclusions: Any tranquilizer/sedative misuse signals a need for substance use and mental
health screening, with intervention needs most acute in those with any recreational motives. Older
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adult tranquilizer/sedative misuse may be more driven by undertreated insomnia and anxiety/
psychopathology than in younger groups.
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INTRODUCTION

Prescription tranquilizer and/or sedative misuse is medication use without a prescription or
use of one’s own prescription in ways not intended by the prescriber! of sedative-hypnotic
and anxiolytic medications (e.g., benzodiazepine, Z-drug, and barbiturate medications).
Prescription tranquilizer/sedative misuse is relatively common in United States (U.S.)
residents, with nearly 6.5 million engaged in past-year misuse in 2018.2 Past-year
tranquilizer/sedative misuse prevalence trails only alcohol, nicotine, marijuana, and
prescription opioid misuse,3 with the highest rates in young adults (18-25 years) at 4.9%.2

Prescription tranquilizer/sedative misuse is also associated with significant consequences.
Rates of benzodiazepine-involved overdose increased by 65% from 2010 to 2018 in U.S.
residents, and roughly 20% of opioid-involved overdoses in 2018 involved benzodiazepines.
In older adults, Beers Criteria guidelines recommend against the use of benzodiazepines,
barbiturates, and Z-drugs because of increased rates of falls and other accidents, cognitive
and memory impairments, and overdose at relatively low doses.* Beyond overdose,
tranquilizer/sedative misuse is associated with concerning correlates, including other
substance use, substance use disorders (SUD), psychiatric comorbidities, and lower
educational attainment.35-9 In all, the prevalence, consequences, and correlates of
tranquilizer/sedative misuse across the population are relatively well understood.

Much less research, however, has examined motives for tranquilizer/sedative misuse.
Motives are a potentially modifiable factor that could direct screening and intervention to
limit prescription tranquilizer/sedative misuse. To illustrate, interventions for alcohol use
that target motives are associated with significant use reductions, 1911 and cannabis use
motives change in tandem with use patterns.}? As noted by Votaw and colleagues, the most
common motives for tranquilizer/sedative misuse encompass self-treatment, primarily a
desire to promote sleep and/or reduce anxiety. Recreational motives, such as to get high or
experiment, also are common, and most studies associate recreational motives with a greater
likelihood of other substance use, SUD, and psychiatric comorbidities.3 Limitations of
studies of tranquilizer/sedative misuse motives include concentration on one age group,
typically adolescents314 or young adults, 1516 use of local samples across adults,17+18 or
focus on individuals with opioid use disorder.19:20

To the best of our knowledge, no published research has examined prescription tranquilizer/
sedative misuse motives and correlates across the age continuum using nationally
representative data. Data on tranquilizer/sedative misuse motives in specific age groups
could highlight treatment approaches for individual age groups to address unique underlying
motives. As an example, higher prevalence of sleep-related motives in a specific age group
could direct interventions towards non-pharmacological insomnia treatment. As with motive
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prevalence, data on the correlates of motives could highlight likely substance use, mental
health, and physical health issues that also warrant attention, and could identify if such
correlates (and consequent treatment needs) vary by age.

We used data from the 2015-18 nationally representative U.S. National Survey on Drug Use
and Health (NSDUH) to address two major aims. First, we examined the prevalence of
individual prescription tranquilizer/sedative misuse motives and motive categories (i.e., self-
treatment only or any recreational) by age cohort; and second, we established substance use,
SUD, mental health, and physical health correlates of motive categories by age cohort and
whether age cohort interacted with motive category for each correlate.

METHODS

Participants

Measures

The NSDUH is an annual survey of substance use and related behaviors in U.S. residents,
using an independent, multistage area probability sampling design. Person-level weights
create unbiased and nationally representative estimates. Sensitive topics were assessed by
audio computer-assisted self-interviewing (ACASI) to maximize honesty, with skip-outs and
consistency checks to maximize data completeness and accuracy. For 2015-18, the weighted
screening response rate ranged from 79.7% to 73.3%, and the weighted interview rate
ranged from 69.7% to 66.6%, similar to other nationally representative studies.?! The
NSDUH was approved by the Research Triangle International IRB,22 and the Texas State
University IRB exempted this work from further human subjects oversight. More
information on the NSDUH is available elsewhere.22

Of the 223,632 individuals in the 2015-18 NSDUH public use files, 6,892 (2.5% weighted)
engaged in past-year prescription tranquilizer/sedative misuse. Of these, 312 were missing
motive data (4.4% of the weighted past-year tranquilizer/sedative misuse sample), and these
individuals were excluded from further analyses, resulting in an analytic sample of 6,580.
Sociodemographic data are captured in Table 1.

Independent Variables: Prescription Tranquilizer/Sedative Misuse Motives—
All participants were first asked about lifetime and past-year use of tranquilizer and sedative
medications (i.e., benzodiazepines, barbiturates, Z-drugs). Among those with any use,
misuse was assessed, defined as medication use “in any way a doctor did not direct...
including: using it without a prescription of your own; using it in greater amounts, more
often, or longer than you were told to take it; using it in any other way a doctor did not
direct.” Those endorsing past year tranquilizer/sedative misuse were then asked about
misuse motives.

Survey respondents selected from eight prescription tranquilizer/sedative misuse motives,
choosing as many as applied: to relax, to experiment, to get high, to sleep, to help with
emotions, to alter other drug effects, because | am “hooked,” and for some other reason. Per
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past research on prescription misuse motives,16:23 we grouped motives into self-treatment
only (i.e., to sleep and/or relax only) or any recreational motives (i.e., all other motives).
Self-treatment motives are consistent with FDA indications for benzodiazepine, barbiturate,
and Z-drug medications.

Dependent Variables: Correlates—Substance use correlates included: past-month
binge alcohol use, past-year marijuana use, past-year other illicit drug use, past-year
prescription opioid misuse, past-year tranquilizer/sedative substance use disorder (SUD),
and past-year any SUD. Past-year other illicit drug use captures heroin, cocaine,
hallucinogen, methamphetamine, and/or inhalant use. Past-year any SUD is DSM-IV
substance abuse/dependence from alcohol, marijuana, cocaine, heroin, hallucinogens,
inhalants, methamphetamine, prescription opioid, tranquilizer, sedative, and stimulant use/
misuse. Past-month binge alcohol is four or five alcoholic drinks (for females and males,
respectively) during one occasion, per NIAAA guidelines.?4

Mental health correlates were (all past-year) major depressive episode, suicidal ideation,
serious psychological distress (SPD), and mental health treatment. SPD was derived the K6
assessment of non-specific psychological distress;2° past-year suicidal ideation was defined
as “seriously thinking] about trying to kill[ing] yourself” in the past 12 months. SPD and
suicidal ideation were not assessed in adolescents. Past-year physical health correlates were
past-year emergency department use and past-year inpatient hospitalization.

Sociodemographic variables were sex, race/ethnicity, age group, household income, and
population density (Table 1 contains specific categories). Age group was split into 12-17,
18-25, 26-34, 35-49, 50-64, and 65 and older.

Data Analyses

Analyses utilized STATA 16.1 (College Station, TX), incorporating the complex survey
design and using the svy commands. Adjusted person-level weights (weight/four) were used,
per guidelines.28 The Taylor series approximation, with adjusted degrees of freedom, created
robust variance estimates.

First, analyses used weighted cross-tabulations to estimate prevalence of individual
tranquilizer/sedative motives and motive categories by age group. For individual motives,
logistic models examined significant pairwise differences in motive prevalence by age
group. For tranquilizer/sedative motive category, a logistic model compared self-treatment
only to any recreational motives. These models controlled for sociodemographics, with an a
priori Bonferroni-corrected p-value of 0.0033 for pairwise comparisons (i.e., 0.05/15
comparisons).

Second, we examined differences in the substance use, mental and physical health correlates
of tranquilizer/sedative misuse motive categories, versus the reference of no past-year
misuse. Self-treatment only was the reference for tranquilizer/sedative SUD. Because of
lower prevalence of tranquilizer/sedative misuse within adults 65 years and older, the 50-64
and 65 and older cohorts were aggregated for these analyses. Models were performed within
each age cohort separately. A separate analysis occurred across age groups with an
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interaction term for age group by motive category for each correlate, examining if the
magnitude of the correlate-motive category association varied by age. All regression models
controlled for sociodemographics.

RESULTS

Table 1 captures participant sociodemographics. Females and Caucasians composed a larger
proportion of each cohort with increasing age, while residence in a high population density
area fell with aging from peaks in middle adulthood.

Prescription Tranquilizer/Sedative Misuse Motives Across Age Groups

As captured in Table 2, most prescription tranquilizer/sedative misuse motives differed
greatly by age cohort. Notably, tranquilizer/sedative misuse to experiment or to get high
peaked in adolescents (12-17 years) at 26.9% and 39.2%, respectively. Both decreased with
aging, with particularly sharp decreases in experimentation. In contrast, tranquilizer/sedative
misuse to promote sleep increased linearly with aging, from 23.9% in adolescents to 63.9%
of adults 65 and older. The two other most common motives, to relax and to help with other
emotions, evidenced non-linear associations with age: both peaked in the 26-34 cohort at
62.3% (to relax) and 26.3% (to help with other emations). To relax displayed a more
curvilinear relationship with age, starting at 44.0% in adolescents before peaking and
declining to 32.5% in adults 65 and older. Prevalence of tranquilizer/sedative misuse to alter
other drug effects, “because I’m hooked”, and for some other reason were much lower (<
7%).

For motive categories (see Figure 1), self-treatment only motives increased greatly with age,
while any recreational motives decreased sharply. Self-treatment only was present in 32.5%
of adolescents engaged in tranquilizer/sedative misuse, increasing to 82.7% in adults 65 and
older. The largest overall increase was 16.9%, from young adults (18-25 years) to adults
26-34 years. Conversely, recreational motives decreased in a significant stepwise fashion
from adolescents (67.5%) to young adults (62.0%), and then to adults 26-34 years (45.1%);
adults 35 and older had lower rates of recreational only motives (17.3-31.9%) than all
younger cohorts.

Lifespan Differences in Substance Use by Prescription Tranquilizer/Sedative Motive
Category

Across substance use correlates, any prescription tranquilizer/sedative misuse was associated
with significantly elevated odds versus the non-misuse reference group (see Table 3). The
highest odds ratios (ORs) were with any recreational motives, except for past-month binge
alcohol use in those 50 and older. Also, odds of past-year tranquilizer/sedative SUD were
significantly higher in those with any recreational motives, versus the self-treatment only
group. Finally, the correlate ORs were generally highest in adolescents, regardless of motive
category.

Notably, adolescents with any recreational motives had 39.9 times greater odds of past-year
opioid misuse (51.3% prevalence rate) and 45.1 times greater odds of any past-year SUD
(61.4% prevalence rate) than those without misuse (prevalence rates of 2.5% and 3.3%,
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respectively) and adults 50 and older had 36 times greater odds of opioid misuse (44.1%
prevalence rate, versus 2.0% for no misuse) and 30.4 times greater odds of any SUD (52.4%
prevalence rate, versus 3.7% for no misuse). Significant age-based interactions were
observed for any SUD (= 0.007), marijuana use, opioid misuse, and tranquilizer/sedative
SUD (all ps< 0.0001). The past-year marijuana use interaction seemed based on OR
reductions from adolescents to young adults and from young adults to all other adults; in
contrast, the opioid misuse and any SUD interactions seemed to result from U-shaped age-
based relationships, with the highest ORs in adolescents, declines with aging, before
increases in middle and older adults (35 and older). For tranquilizer/sedative SUD, the age-
OR relationship was an inverted U-shape, peaking in the 35-49 year cohort. Post hoc
sensitivity analyses that split the any recreational motives group into recreational only and
combined motives (i.e., both self-treatment and recreational motives) categories found
limited differences between recreational only and combined motives; both had consistently
higher ORs than the self-treatment only group.

Lifespan Differences in Mental and Physical Health by Tranquilizer/Sedative Motive

Category

Per Table 4, any tranquilizer/sedative misuse (versus non-misuse) was associated with
significantly higher odds of mental health correlates. Physical health correlates evidenced
the same pattern, except in adults 50 and older, where only recreational motives were
associated with inpatient hospitalization. Notably, mental health correlates displayed a
stepwise association with tranquilizer/sedative misuse motive category in nearly every case,
with significantly higher odds in those with any recreational motives than those with self-
treatment motives only.

Across all age groups, those engaged in tranquilizer/sedative misuse for self-treatment only
had over double the odds of past-year major depression, suicidal ideation, serious
psychological distress, and mental health treatment than those without misuse. For
recreational motives, the minimum increase in odds was 200% (or triple) for these outcomes,
versus non-misuse. Compared to their non-misuse peers, adults aged 50 and older who
engaged in tranquilizer/sedative misuse with recreational motives had 10.1 times greater
odds of past-year major depression (37.7% prevalence rate versus 4.5% for no misuse) and
9.9 times greater odds of suicidal ideation (22.4% prevalence rate versus 2.3% for no
misuse).

No physical health correlates displayed a significant age-based interaction with tranquilizer/
sedative motive categories, while all mental health correlates did (ps< 0.0001). In mental
health correlates, there was a linear increase in ORs in both self-treatment only and any
recreational motive categories from young adults to adults 50 and older; adolescents often
had higher odds of mental health correlates than young adults but lower ORs than in all age
groups 26 and older. As with substance use, post hoc sensitivity analyses that included a
combined motive group found limited differences between the recreational only and
combined groups, with higher ORs in these groups than in the self-treatment only category.

Finally, post hoc logistic regression analyses examined the relationship of the K6 question
on level of past 30-day nervousness to endorsement of prescription tranquilizer/sedative
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misuse to promote relaxation. As captured in Figure 2, any past 30-day nervousness (versus
the reference group of “none”) was associated with increased odds of endorsement of “to
relax”. Odds decreased with decreasing frequency of nervousness: 2.64 for “all of the time”
(95% confidence interval [95% CI]= 1.84-3.80), 2.46 for “most of the time” (95% Cl=
1.81-3.34), 1.83 for “some of the time” (95% Cl= 1.49-2.26), and 1.59 for “a little of the
time” (95% Cl=1.27-1.99).

DISCUSSION

For the first aim, examining age-based differences in prescription tranquilizer/sedative
misuse motives, we found misuse to promote sleep or self-treatment overall increased
clearly with increasing age. Also, misuse to experiment, get high, or for any recreational
motive decreased with increasing age. In contrast, tranquilizer/sedative misuse motivated by
anxiolysis (i.e., to relax) or to help with emotions displayed an inverted U-shape across age
cohorts, peaking in the 26-34 cohort. Elevated recreational motives in younger age groups
and elevated self-treatment motives in older adults are consistent with previous research on
prescription opioid misuse motives across age groups2’ and research in adolescents and
young adults on tranquilizer/sedative misuse motives.1416

In the second aim, examining correlates of tranquilizer/sedative misuse and age-motive
category interactions across ages, any prescription tranquilizer/sedative misuse (i.e., with
self-treatment only or any recreational motives) was associated with increased odds of all
examined substance use correlates in each age cohort. While odds were highest in those with
any recreational motives, they were significantly different from the self-treatment only odds
roughly half the time. Finally, analyses revealed four interactions between age cohort and
motive category (i.e., past-year marijuana use, opioid misuse, tranquilizer/sedative SUD, and
any SUD), though the pattern of the age-based interaction was not consistent.

With each examined mental health correlate, odds were highest in those with any
recreational motives. Odds significantly increased from self-treatment only (always
significantly higher than for non-misuse) to any recreational motives in all but two cases,
and all mental health variables evidenced a significant motive category by age interaction.
For the interaction, odds of the mental health correlate increased with age. Physical health
was weakly associated with tranquilizer/sedative misuse motive categories, though both self-
treatment only and recreational motives for misuse were generally associated with elevated
odds of emergency department use and hospitalization. While self-treatment motives for
prescription tranquilizer/sedative misuse may be seen as less problematic, membership in the
self-treatment only group was associated with elevated odds of every substance use/SUD
and mental health correlate. Any tranquilizer/sedative misuse signals greater odds of poor
outcomes.

Nonetheless, recreational tranquilizer/sedative misuse motives were associated with
significantly higher odds of past-year any SUD, major depression, SPD, suicidal ideation,
and mental health treatment versus self-treatment only motives, with slight exceptions for
suicidality and mental health treatment. Recreational motives were often also associated
with other illicit substance use, meaning that past-year polysubstance use (i.e., tranquilizer/
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sedative misuse plus another substance) is also more common in those with recreational
motives. Tranquilizer/sedative misuse with recreational motives thus marks highest risk for
substance use and psychopathology. For elevated rates of psychopathology, links between
PDM and psychopathology are well established,3:6:2 but links with recreational motives are
less well established and future research is needed to understand this link.

For elevated substance use, misuse motivated by experimentation or euphoria seeking is
possible with a variety of drugs, including alcohol, marijuana, other controlled prescriptions,
and other illicit drugs. Thus, tranquilizer/sedative misuse in those with recreational motives
may be motivated less by the desire for a specific drug or medication than desire for a drug
that alters mood, consistent with affect regulation models of substance use.28 Similarly,
higher levels of recreational motives among adolescents and young adults suggests
motivations that could apply to many different drugs. This is consistent with the higher
levels of overall substance use in these age groups.?

In contrast, elevations in prescription tranquilizer/sedative misuse motives to relax that occur
in middle adulthood may reflect increased responsibilities and stressors that co-occur with
employment, marriage/partnership, and parenting.2%:3% A key caveat is that “to relax” could
be interpreted differently by age cohort: as anxiolysis and calming in middle and older
adults, but as “to chill” by younger respondents, with may also connote mild euphoria. This
warrants further investigation, likely with qualitative methods to discern interpretation of
response options for motives. The sharp increases in tranquilizer/sedative misuse to promote
sleep in older adults are mirrored by low levels of any recreational tranquilizer/sedative
misuse motives, suggesting such misuse is for specific medical purposes indicated with
tranquilizer/sedative use. Thus, the medication may be an instrument to achieve sleep and/or
anxiolysis, consistent with drug instrumentalization theory, which states that a substance is a
tool (or instrument) used to achieve a specific outcome.3! Consistent increases by age group
in the odds of mental health outcomes associated with any tranquilizer/sedative misuse may
support this by signaling greater likelihood of mental health issues in older adults with
misuse, with misuse attempting to ameliorate symptoms, regardless of motive. Given the
cross-sectional nature of the data, this is speculation that needs further evaluation.

Clinical Implications

Our findings suggest that screening and prevention programs may need to consider different
approaches by age group among those at-risk for tranquilizer/sedative misuse. Research by
Spoth and colleagues found that a seven-session parent-child prevention program for 11- and
12-year-old children targeting emotional regulation, prosocial behavior, parent-child
interactions, and negative peer influences is associated with significantly lower rates of
prescription drug misuse at 17/18, 21, and 27 years of age.32-34 Thus, universal prevention
may limit substance use more generally and prescription tranquilizer/sedative misuse
specifically. Screening for prescription tranquilizer/sedative access and misuse is warranted
in adolescents and young adults with elevated levels of other substance use. For middle
adults, screening for significant life stressors and anxiety may be indicated, in addition to
screening for elevated other substance use.
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Screening in older adults may need to focus primarily on insomnia, though anxiety and other
substance use are key issues as well. Treatment in middle and older adults may necessitate
non-tranquilizer/sedative and/or non-pharmacological options for insomnia, anxiety, and life
stress, but the greatly elevated odds for other substance use emphasize that substance use
treatment in this population should not be ignored. Given the small sample size of adults 65
years and older engaged in tranquilizer/sedative misuse, we were unable to examine
correlates of this older adult group separately; future research is needed on tranquilizer/
sedative misuse in this age group, given their particular emphasis on tranquilizer/sedative
misuse for self-treatment.

These results are limited by the cross-sectional NSDUH data, which prevents inference of
any causal processes, including the influence of age on tranquilizer/sedative motives. Also,
the data are limited by self-report bias and self-selection bias. Nonetheless, evidence
indicates that self-report substance use data are reliable and valid,3>:36 and the NSDUH
design minimizes bias through weighting to correct for non-response, and use of ACASI
methods, medication pictures and trade and generic medication names.3” Such methods,
however, cannot correct for the 4.4% of those engaged in past-year tranquilizer/sedative
misuse who did not provide adequate motives data. Given that the sample is from the non-
institutionalized, civilian US population, results cannot be generalized to different (e.g.,
imprisoned, homeless) populations. Finally, the NSDUH under-samples older adults living
in nursing facilities and other controlled access dwellings, despite specific efforts to increase
their participation.38

CONCLUSIONS

This research indicates tranquilizer/sedative motives vary significantly by age group, with
greater prevalence of any recreational motives in younger groups and self-treatment only
motives in middle and older adults. While only having self-treatment motives for
tranquilizer/sedative misuse was associated with increased odds of concurrent substance use,
SUD, mental health, and physical health correlates, recreational motives were associated
with the highest odds. Interactions between age cohort and motive category were most
consistent for mental health and suggested greater levels of mental health problems in older
adults engaged in tranquilizer/sedative misuse, versus younger groups. Future research that
examines longitudinal processes is needed to fully tease out the relationships between
prescription tranquilizer/sedative misuse motives, self-treatment, substance use, and mental
health across the age continuum.
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Figure 1:
Tranquilizer/Sedative Misuse Motive Category Prevalence by Age Group
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Figure 2:
Odds of Misuse "To Relax" by Level of 30-Day Nervousness

Bars represent 95% confidence intervals of the odds ratio estimate
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