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A B S T R A C T

Nonmedical prescription drug use (NMPDU) has become a major public health issue but little is known in Asian
populations. This study aimed to investigate the prevalence and correlates of NMPDU in Taiwan. Participants
from the 2014 national survey of 17,837 individuals, aged 12 to 64 year, completed anonymously a computer-
assisted self-interview. Past-year prescription drug use was divided into medical use only (MUO) and nonmedical
use (NMU), defined as using the drug without a prescription, or more frequently, or in larger doses than pre-
scribed. Problematic alcohol use was measured using the Alcohol Use Disorders Identification Test (AUDIT),
problematic drug use using the 20-item Drug Abuse Screening Test (DAST), and depressive symptoms using the
Center for Epidemiological Study-Depression (CES-D). The prevalence of past-year NMU was 3.02% for an-
algesics, 0.71% for sedatives/hypnotics, and 3.66% for either drug, with a very small overlap of NMU between
analgesics and sedatives/hypnotics (0.07%). When individuals with NMU were compared to those without NMU
(Non-NMU) and those with MUO, respectively, some correlates consistently identified, including young adult-
hood, tobacco smoking, alcohol drinking, and greater AUDIT's scores for analgesics, as well as hard drug use and
greater DAST's scores for sedatives/hypnotics. NMU was associated with greater CES-D's scores for both an-
algesics and sedatives/hypnotics when compared to Non-NMU but not to MUO. Robust correlates of NMPDU
could offer implications for development of prevention strategies of NMPDU.
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1. Introduction

Nonmedical prescription drug use (NMPDU) typically refers to the
use of prescription drugs for reasons other than prescribed, for a dosage
higher than prescribed, or simply without a doctor's prescription
(United Nations Office on Drugs and Crime, 2011). NMPDU has become
the second most prevalent illicit drug use in the United States (US),
following only marijuana (Center for Behavioral Health Statistics and
Quality, 2016). An increasing trend of NMPDU over the past few dec-
ades has been reported in the US (Hughes et al., 2016; Johnston et al.,
2016; Martins et al., 2015), the European Union (EU) (Casati et al.,
2012), and Latin America (United Nations Office on Drugs and Crime,
2011). However, the scale of NMPDU from the other regions of the
world remains rarely available, including Asia.

Compared to people without NMPDU, those with NMPDU have been
consistently associated with young adulthood (Center for Behavioral
Health Statistics and Quality, 2016; McCabe et al., 2017c; Novak et al.,
2016) and various ill-health status and risk behavior, including self-
rated poor health (Becker et al., 2008; Havens et al., 2011), anxiety or
depression (Becker et al., 2008; Chen et al., 2015; Cole and Logan,
2010; Havens et al., 2011; Kripke, 2007), poor sleep (Tang et al., 2016),
suicidal behavior (Guo et al., 2016), problematic use of alcohol and
tobacco (Abrahamsson and Hakansson, 2015; Becker et al., 2008;
Garnier et al., 2009; McCabe, 2005; McCabe et al., 2006), and illicit
drug use (Abrahamsson and Hakansson, 2015; Cole and Logan, 2010;
Havens et al., 2011; Simoni-Wastila et al., 2004).

Besides, there has been increasing research on people who received
prescription medications but reported medical use only (MUO). On one
hand, people with MUO would imply that their anxiety or pain might be
ameliorated such that their risk of developing substance use disorder
decreased or not different from that of people not receiving such pre-
scription medication (i.e., nonusers). For example, adolescents with
MUO were not associated with substance use when compared with
nonusers in the US (McCabe et al., 2007; McCabe and West, 2014) or
European countries (Kokkevi et al., 2008), and MUO of sedatives/an-
xiolytics during adolescence did not increase risk of substance use
disorders in adulthood (McCabe et al., 2017a). On the other hand,
people receiving prescription medication might have diversion or turn
into NMU because of the ease to access these medications. Adolescents
who had recent MUO of anxiolytic or sleep medications were found to
have increased risk of NMU of such medications during the follow-up
(Boyd et al., 2015). Hence, it warrants to examine whether people with
NMU were different from those with MUO, given that people using
prescription medications might have some indications that were not
present among people not receiving such medications. Factors con-
sistently associated with NMU when compared to people without NMU
as well as compared to people with MUO would imply a robust corre-
lation that may have policy implications.

It has been found that MUO and NMU of prescription opioids/sti-
mulants showed similar trends over time in the US (McCabe et al.,
2014). Physician's prescriptions were found to be the major source of
NMPDU (Saloner et al., 2017). It is conceivable that the risk of NMPDU
increases when the prescriptions for psychotropics increased dramati-
cally over years, as the case in the US (Kolodny et al., 2015) and the EU
(Casati et al., 2012). In Taiwan, the implementation of National Health
Insurance in 1995 (Cheng, 2015) may have further ramifications for the
prescription of psychotropics. Under the system, patients have rela-
tively easy access to receive prescription drugs with a low percentage of
copayment and can get the prescribed medications at the clinic or
hospital. Hence, there has been a 56% increase in opioid consumption
from 362 daily defined dose in 2002 to 560 daily defined dose in 2007
(Pan et al., 2013), a 143% increase in the prescription prevalence of
sedatives/hypnotics from 3.0% in 1997 to 7.3% in 2004 (Chien et al.,
2007), and a 65% increase in the number of person-days for prescribed
sedatives/hypnotics from 4.0% in 2002 to 6.6% in 2009 (Wang et al.,
2014). Since NMPDU could not be estimated from these claims data, the

scale of NMPDU in Taiwan remains unknown.
To fill in the gap in the literature over NMPDU in Asian populations,

we turned to a nationally representative sample in Taiwan to in-
vestigate the prevalence of the NMPDU with prescription analgesics and
sedatives/hypnotics as the study focus. To delineate the whole picture
of prescription drug use, we divided past-year prescription drug use
into NMU, MUO, and non-use. We compared individuals with any NMU
to those without NMU (Non-NMU, including non-use and MUO) and
those with MUO, respectively, for analgesics and sedatives/hypnotics
across sociodemographic characteristics, licit substance and illicit drug
use, and depression to further understand the user profiles for future
prevention.

2. Methods

2.1. Participants

The 2014 National Survey of Substance Use was designed to assess
psychoactive substance use in a nationally representative sample of
individuals aged 12 to 64 years old, who were available for a face-to-
face interview and were non-institutionalized civilians in Taiwan. Using
a stratified, multistage, probability-proportional-to-size random sam-
pling from the Taiwanese population household registry, 28,664 in-
dividuals were selected as potential participants. During the household
interview, field workers (n=161) would explain and obtain written
informed consent and teach participants to operate a tablet computer.
Participants received an honorarium of NT$ 100 (approximate US$3)
for completing the interview.

A total of 17,837 participants, 4445 aged between 12 and 17 years
and 13,392 aged between 18 and 64 years, completed the interview,
with a response rate of 62.2%. The distributions of demographic
characteristics of the 17,837 participants, whether in the adolescent or
adult samples, were equivalent to those of their counterparts in the
entire population. Detailed information about the sampling and meth-
odology of the survey was available elsewhere (Chen et al., 2017; Chen
et al., 2019). This study was approved by the Research Ethics Com-
mittee of the National Taiwan University Hospital (approval number:
201309034RINB).

2.2. Measures

Participants were asked to complete anonymously a computer-as-
sisted self-interview on tablet computers, containing question items on
sociodemographic variables, use and problematic use of psychoactive
substance, and depressive symptoms, among others.

Questions used to assess the use of any prescription analgesics,
which explicitly excluded over-the-counter analgesics, and sedatives/
hypnotics, started with a question of ever use on a list of all the cate-
gories of analgesics (including ultracet, extract of Glycyrrhiza glabra,
codeine phosphate, tramadol, guaiacol glyceryl ether, ipratropium
bromide, opium tincture, morphine, tiotropium, and opium power) and
sedatives/hypnotics (including stilnox, eurodin, xanax, ativan, len-
dormin, pfoshen, zaleplon, insopin, clonazepam, halcion, dormicum,
and erispan) shown on the tablet. If respondents reported ever use of
any prescription drugs, they would be further asked about their last
time use, use of dosage and frequency. The questions about dosage and
frequency were asked with three options, including lower than pre-
scribed, the same as prescribed, and higher than prescribed. Past-year
NMU was defined as the situation when participants used the analgesics
and sedatives/hypnotics within past year without a prescription, or
more frequently, or in larger doses than prescribed. If participants were
prescribed the analgesics or sedatives/hypnotics within past year, but
did not meet the criteria of NMU, they were classified as MUO.

The questionnaire also had sections on use of licit substances and
illicit drugs or inhalants. The questions used to assess each substance or
drug had a similar structure, starting with lifetime use and then
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followed by questions regarding age of first use, average frequency of
consumption, and recency of use. Licit substances assessed in the survey
included tobacco, alcohol, and areca nut. It is noteworthy that selling
these substances to individuals under 18 years is prohibited by law in
Taiwan, though the enforcement of this regulation varies among shops.
In terms of illicit drugs or inhalants, 21 types (including glue, penta-
zocine, ecstasy, N2O, phencyclidine, methamphetamine, LSD, heroin,
GHB, marijuana, cocaine, ketamine, PMMA, 2CeB, FM2, Ma Gu, 5-
MeO-DIPT, K2, mephedrone, bath salts, and methadone) were covered.

In addition, well-validated scales were used to assess problematic
use of substance. Degree of nicotine dependence was assessed using the
6-item Fagerstrom Test for Nicotine Dependence (FTND) (Heatherton
et al., 1991), with its validity demonstrated in Taiwanese smokers
(Huang et al., 2008). Problems with alcohol use were measured using
the Alcohol Use Disorders Identification Test (AUDIT) (Babor et al.,
1992), with its validity demonstrated in inpatients of a general hospital
in Taipei (Chen et al., 2005). Problematic drug use was measured using
the 20-item Drug Abuse Screening Test (DAST) (Skinner, 1982; Skinner,
2001), with its validity demonstrated in psychiatric outpatients (Cocco
and Carey, 1998; Yudko et al., 2007).

Depressive symptoms was ascertained using the 20-item version of
the Center for Epidemiological Study-Depression (CES-D) for depression
symptoms (Radloff, 1977), with excellent reliabilities and validity de-
monstrated in Taiwanese adolescents (Yang et al., 2004).

2.3. Statistical analysis

Analyses were conducted in two parts. First, we presented the
weighted prevalence of past-year MUO and NMU, respectively, of
prescription analgesics, sedatives/hypnotics, and either drug. Second,
we compared the group of NMU to that of Non-NMU and MUO, re-
spectively, using multivariable logistic regression analyses with ad-
justment for socio-demographics. Scores on FTND, AUDIT, DAST and
CES-D were analyzed as continuous variables. Adjusted odds ratios
(aORs) were provided with their 95% confidence intervals (CIs). All
analyses were performed using the Survey Procedures in SAS 9.4 (SAS
Institute Inc., Cary, NC, USA) to account for complex survey design.

3. Results

3.1. Weighted prevalence of past-year NMPDU

Out of 17,837 participants, 498 (a weighted prevalence of 3.02%)
were grouped as NMU for prescription analgesics and 100 (0.71%) as
NMU for sedatives/hypnotics. Based on the cross-tabulation
(Supplemental Table S1), 587 (3.66%) participants were grouped as
NMU for either analgesics or sedatives/hypnotics, with only 11 (0.07%)
particiants reporting NMU of both drugs.

The majority of the individuals with NMU were due to their ac-
quirement of the drugs without a doctor's prescription, i.e., 96.6% for
prescription analgesics and 78% for sedatives/hypnotics. However,
respondents had difficulty identifying the name of the prescription
drugs that they ever used (91.6% for analgesics and 57.7% for seda-
tives/hypnotics). For individuals who could identify the name of their
medications, opioid analgesics (e.g., codeine, tramadol, and morphine)
was the most commonly reported for analgesics, whereas zolpidem
(64.7%), estazolam (17.8%), alprazolam (14.1%), lorazepam (7.1%)
and brotizolam (5.4%) were among the top five reported for sedatives/
hypnotics. These were similar to the commonly prescribed analgesics
(Supplemental Table S2) and sedatives/hypnotics (Supplemental Table
S3) that were based on national health insurance claims data in Taiwan
(Pan et al., 2013; Wang et al., 2014).

3.2. Socio-demographic profiles of MUO and NMU

Table 1 displays the sociodemographic characteristics of the groups

of non-use, MUO, and NMU. For analgesics, NMU was associated with
age (adolescents and old adults aged 45–64 had decreased likelihood
versus young adults aged 18–34) and educational level (those not ob-
taining college level had decreased likelihood versus those with college
level) when compared to Non-NMU, whereas NMU was associated only
with age (old adults aged 45–64 had a decreased likelihood) when
compared to MUO. In terms of sedatives/hypnotics, NMU was asso-
ciated with marital status (being divorced or widowed had an increased
likelihood versus being married) when compared to Non-NMU, whereas
NMU was associated with age (old adults aged 45–64 had a decreased
likelihood) when compared to MUO.

3.3. Use of other substances

NMU of prescription analgesics and that of sedatives/hypnotics also
had differential associations with use of other psychoactive substance
(Table 2). For analgesics, NMU was associated with use of licit sub-
stance (aOR being 2.35 for tobacco, 1.75 for alcohol, and 1.60 for areca
nut) but not with use of illicit drugs when compared to Non-NMU. A
similar pattern was found when NMU was compared to MUO; however,
the magnitude of aOR tended to be smaller and the association with
areca nut was no longer statistically significant.

Regarding sedatives/hypnotics, NMU was associated with use of
licit substance (aOR being 2.57 for tobacco and 1.77for alcohol) and use
of illicit drugs (the estimate of aOR, though significant, was unstable
due to small number) when compared to Non-NMU. When compared to
MUO, NMU of sedatives/hypnotics was associated only with use of hard
drugs (unstable estimate due to small number).

3.4. Problematic substance use and depression

Also displayed in Table 2, for analgesics, NMU was associated with
problematic substance use (aOR=1.45 for tobacco smoking, 1.27 for
alcohol drinking, and 1.27 for drug abuse) and depression
(aOR=1.28) when compared to Non-NMU. When compared to MUO,
NMU of analgesics was associated only with problematic alcohol use
(aOR=1.16).

Regarding sedatives/hypnotics, NMU was associated with two pro-
blematic substance use (aOR=1.25 for AUDIT and 2.5 for DAST) and
depression (aOR=1.59 for CES-D) when compared to Non-NMU.
When compared to MUO, NMU of sedatives/hypnotics was associated
only with use of illicit hard drugs and problematic drug use
(aOR=1.08 for DAST).

A relationship with NMU was considered robust if it was con-
sistently found in comparing NMU to Non-NMU as well as to MUO. All
of those robust correlates of NMU, except illicit drug use due to its small
number, are plotted in Supplementary Fig. S1 (A) for analgesics (young
adulthood, tobacco use, alcohol use, and greater AUDIT scores) and Fig.
S1 (B) for sedatives/hypnotics (greater DAST scores). In addition, CES-
D is also plotted in Supplementary Fig. S1 (A) and (B) to highlight its
lack of association when compared to the group of MUO.

Finally, NMU of either analgesics or sedatives/hypnotics had a
correlate profile as a combination of the correlates from NMU of an-
algesics and NMU of sedatives/hypnotics (Supplemental Table S4).

4. Discussion

In this population-based study of NMPDU in Taiwan, the first of its
kind in Asia, the prevalence of past-year NMU was 3.02% for analge-
sics, 0.71% for sedatives/hypnotics, and 3.66% for either analgesics or
sedatives/hypnotics, with a very small overlap of NMU between an-
algesics and sedatives/hypnotics (0.07%). In comparing NMU to both
Non-NMU and MUO, some correlates of NMU were consistently iden-
tified, including young adulthood (18–34 years), tobacco smoking, al-
cohol drinking, and greater AUDIT's scores for analgesics, as well as
hard drug use and greater DAST's scores for sedatives/hypnotics. NMU
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was associated with greater CES-D's scores for both analgesics and se-
datives/hypnotics when compared to Non-NMU but not to MUO. These
findings help shed light on the scale and correlates of NMPDU in
Taiwan, and provide useful clues for prevention strategies.

4.1. Prescription regulations and socio-cultural differences

The prevalence of past-year NMPDU in this study (3.66%) was
higher than that in a 2013 national survey in Japan (2.5%) (Kiyoshi
et al., 2013). Nevertheless, these estimates were still lower than that
reported in Western countries, particularly for sedatives/hypnotics. For
example, the prevalence of NMU of analgesics and hypnotics was 4.7%
and 5.8%, respectively, in the US (Hughes et al., 2016), and 5.0% and
5.8% in the EU (Novak et al., 2016). Several possible explanations
could account for this, including differences in health insurance sys-
tems, physicians' prescription patterns, and socio-cultural attitudes to-
ward prescription drugs. For instance, the amount of prescription
opioids sold to pharmacies, hospitals, and doctors' offices quadrupled
from 1999 to 2010 in the US (Drug Enforcement Administration, 2011;
Paulozzi and Centers for Disease Control Prevention, 2011), indicating
a tendency of over-prescription in the US (Chang et al., 2014). Another
US study showed that NMU of prescription opioids was highly corre-
lated with MUO over the past four decades (McCabe et al., 2017c),
supporting the postulation that over-prescription might be the cause of
the NMU of opioids epidemic in the US.

In contrast, all the prescription drugs are closely monitored under
the National Health Insurance in Taiwan to promote rational medical
practice implemented in every contracted medical facility (Wu et al.,
2015). Thus, overlapping prescriptions or polypharmacy without rea-
sonable medical indications would not be reimbursed (Wang et al.,
2014). In addition, Asian Americans, compared to other racial/ethnic
groups (Hispanics, African Americans, and Native Americans), had the
lowest prevalence of substance use disorders in the US (Wu et al.,
2011). Taken together, Asian socio-cultural attitudes might partially
deter Asians from NMU of these medications (Wu and Blazer, 2015).

Although most respondents in this study had difficulty identifying
the name of the medications, the commonly reported prescription an-
algesics (codeine) and sedatives/hypnotics (zolpidem, estazolam, al-
prazolam, lorazepam, and brotizolam) by respondents who could do so
were similar to those in two previous studies that were based on na-
tional health insurance claims data in Taiwan (Pan et al., 2013; Wang
et al., 2014). However, it should be noted that the majority of in-
dividuals with NMPDU in this study had the experience of acquiring the
medications without a doctor's prescription, e.g., purchasing the med-
ications at their own expense or obtaining from others.

4.2. NMU profiles of analgesics vs. sedatives/hypnotics

Among the sociodemographics examined in this study, there were
two robust findings, i.e., young adulthood (18–34 years old) was asso-
ciated with NMU of prescription analgesics, whereas lack of sex dif-
ference was found for NMU of both prescription analgesics and seda-
tives/hypnotics. The association of NMU of analgesics with young
adulthood is consistent with findings from other countries (Center for
Behavioral Health Statistics and Quality, 2016; McCabe et al., 2017c;
Novak et al., 2016). And the finding of no apparent sex difference in
NMPDU is also supported by many previous studies, including a survey
in Japan (Tominaga et al., 2009), a meta-analysis in the US (Young
et al., 2012), and a national survey among US adolescents (McCabe
et al., 2017b). However, some previous studies on sedatives/hypnotics
reported a higher prevalence either in men, e.g., several surveys in the
EU (Novak et al., 2016), or in women, e.g., studies in the US (Simoni-
Wastila et al., 2004) and Sweden (Abrahamsson and Hakansson, 2015).
One possibility is that the categories of sedatives/hypnotics varied
substantially across studies and future investigation on more specific
sedatives/hypnotics is warranted to clarify the issue.

Intriguingly, the NMU of both types of drugs were found to have
different substance use profiles. While NMU of analgesics was robustly
associated with alcohol use and greater AUDIT scores, NMU of seda-
tives/hypnotics was robustly associated with illicit drug use and greater
DAST scores. In previous studies, NMU of prescription analgesics and
sedatives/hypnotics were both associated with illicit drug use, though
the magnitude of the association was greater for NMU of sedatives/
hypnotics than analgesics (Abrahamsson and Hakansson, 2015; Cole
and Logan, 2010; Simoni-Wastila et al., 2004). Our finding was sup-
ported by a US study showing NMU of analgesics to be associated with a
greater DAST score and a higher prevalence of substance use disorder in
the follow-up (Boyd et al., 2009). A possible explanation for the lack of
association of NMU of analgesics with illicit drug use in this study might
be due to the prescription patterns of opioid analgesics in Taiwan. The
prescription rates of opioids in Taiwan (Pan et al., 2013) has been much
lower than that in the US (Han et al., 2015). In addition, as most pre-
vious studies reporting the relationship between NMU of prescription
opioids and illicit drug use were focused on oxycodone (Kuehn, 2007),
it was not covered in this study as oxycodone did not enter Taiwanese
market until 2016. The variety of analegesics included in this study
might also help explain their lack of association with illicit drug use.

On the other hand, the association of NMU of prescription analge-
sics with use and problematic use of alcohol is similar to the findings of
US studies (Garnier et al., 2009; McCabe et al., 2006). Individuals with
alcohol use disorders might have unsatisfactory pain control, which
might increase their risk of NMU of analgesics. In addition, there might
be common etiology underlying both NMU of analgesics and alcohol
use problems, such as high impulsivity or certain psychiatric co-
morbidity (e.g., depression). Previous studies showed that depression
was linked to both alcohol use (Kuria et al., 2012) and NMPDU (Zullig
and Divin, 2012).

NMU of prescription analgesics and that of sedatives/hypnotics
were both associated with depression when compared to Non-NMU in
this study, consistent with a large body of literature showing that in-
dividuals with NMU of sedatives/hypnotics were more likely to have
depression or anxiety problems than non-users (Cole and Logan, 2010;
Kripke, 2007). However, our results further revealed that the associa-
tion became non-significant when compared to the group of MUO. It is
possible that those with NMUPD might use these medications to self-
medicate their psychological discomfort (Khantzian, 1997). Thus, the
screening of depression or anxiety symptoms among individuals with
NMPDU might be crucial in clinical settings.

4.3. Implications

Our findings have implications for preventive strategies of NMPDU.
First, persons with NMU of analgesics need to be screened for proble-
matic alcohol use, and persons with NMU of sedatives/hypnotics
screened for illicit drug use. Second, the closely monitoring system of
prescription medications through National Health Insurance can help
keep the prevalence of NMPDU at a low level. Third, as a large pro-
portion of individuals with NMPDU still reported getting medications
without a doctor's prescriptions, future policy should aim at closing the
potential loophole that these prescription drugs are sold illegally to
clients. We suggest to adopt a system similar to Prescription Drug
Monitoring Programs to further monitor how pharmacies give medi-
cations to these patients. Pharmacological education is suggested to
individuals with NMUPD for adherence to medical instructions, helping
them to understand the risks of NMUPD and to address motivations for
prescription drug misuse. Lastly, as drug diversion was not measured in
this national survey, future direction could be focused on (1) evaluating
the scale of drug diversion (i.e., giving one's own prescription medi-
cations to others), and (2) public campaigns that advocate the im-
portance of appropriate use of these prescription medications.
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4.4. Limitations

Several limitations of this study should be noted. First, given the
cross-sectional nature of this survey, no causal-relationship could be
established. Second, we defined NMU as self-reported use more than the
prescription allowed or without a doctor's prescription, which is less
stringent than an interview-based diagnosis of use disorders. Third, the
prescription central nervous system medications inquired in this study
did not include stimulants for attention-deficit hyperactivity disorder,
rendering the past-year prevalence of NMPDU in the population un-
derestimated.

5. Conclusions

In conclusion, this national survey provided empirical estimates of
past-year prevalence of NMPDU for analgesics and sedatives/hypnotics
in the general population in Taiwan, which could fill in the knowledge
gap of Asian epidemiologic data of NMPDU. Robust correlates of
NMPDU as revealed in comparing NMU to Non-NMU and MUO, re-
spectively, included young adulthood, tobacco smoking, alcohol
drinking, and problematic alcohol use for analgesics, and hard drug use
and problematic drug use for sedatives/hypnotics. These findings pro-
vide useful information for the development of a more tailored pre-
vention strategies of NMPDU.
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