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Abstract
Background  Many countries, including Taiwan, have tightened regulations on prescribing sedatives-hypnotics over 
the concern of their associated adverse health effects. However, it remains seldom investigated whether different 
age-sex strata have differential trends in national surveys over time for either the use or nonmedical use (NMU) 
of sedatives-hypnotics. Comparing Taiwan’s two national surveys in 2014 and 2018, we aimed to examine (1) the 
population’s trends for the prevalence of past-year use and NMU of sedatives-hypnotics overall and in age-sex strata; 
(2) trends for sociodemographic subgroups for those age-sex strata with significant changes in past-year use and 
NMU of sedatives-hypnotics over time; and (3) trends for sources of and motives for NMU of sedatives-hypnotics.

Methods  The national survey enrolled 17,837 participants in 2014 (response rate = 62.2%) and 18,626 participants 
in 2018 (response rate = 64.6%) of citizens aged 12–64 years. Each participant anonymously completed a computer-
assisted self-interview. The questionnaire consisted of sociodemographic variables and the use of various 
psychoactive substances and sedative-hypnotics, among others. NMU of sedative-hypnotics was defined as using 
the drug without a prescription, or more frequently, or in larger doses than prescribed. To compare the prevalence 
between the two waves, we conducted multivariable logistic regression analysis and the difference-in-differences in 
prevalence was examined with an interaction term between survey year and sex.

Results  We found decreasing trends in young adult (18–39 years old) males for both past-year use (3.07–2.29%) and 
NMU (0.84–0.18%), but increasing trends in adolescents (0.42–0.80%) and young adult females (2.91–3.81%) for past-
year use and in adolescents (0.16–0.39%) and middle-aged adult (40–64 years old) females (0.73–1.14%) for past-year 
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Introduction
Sedatives-hypnotics are a class of prescription 
medications that enhance the inhibitory effects of 
γ-aminobutyric acid (GABA) to reduce tension or induce 
sleep [1]. Among them, benzodiazepines (BZDs), which 
bind to GABA receptors at the alpha 1, 2, 3, and 5 sub-
types [2], have been approved for the treatment of anxi-
ety and insomnia since the 1960s, and Z-drugs, which are 
structurally different from BZDs and selectively bind to 
the alpha 1 subunit [2], were introduced into the market 
later in the 1990s as safe alternatives for BZDs for the 
treatment of insomnia [3]. Since their introduction, the 
use of Z-drugs has been on the rise due to their quick 
onset, short half-life, and perception as being safer than 
BZDs [4, 5]. However, recent research has indicated that 
some Z-drugs are associated with an elevated risk of driv-
ing impairment or misuse [2, 6]. With an increasing trend 
of sedative-hypnotic prescriptions in populations such as 
adults in the U.S. from 1996 to 2013 [7], adults in Can-
ada from 2001 to 2016 [8], and children, adolescents, and 
young adults in Sweden from 2006 to 2013 [9], concerns 
are increasing regarding their associated adverse health 
effects, including dependence and abuse problems, 
fatal overdose, traffic accidents due to decreased motor 
coordination [10, 11], falls and hip fractures among the 
elderly [12], and nonmedical use (NMU) [13]. Neverthe-
less, a recent study among adults in five Nordic countries 
from 2000 to 2020 revealed a decreased trend in the ther-
apeutic intensity of BZDs and related drugs when use of 
sedative-hypnotics was substituted to other drugs with 
“sedative properties” such as quetiapine in non-psychotic 
doses [14].

Studies worldwide have reported that the prevalence 
of sedative-hypnotic use was higher among females 
than males and increased with age [15, 16]. One rea-
son for the higher use prevalence among females is due 
to their higher prevalence of insomnia [17] and anxiety 
disorders [18] compared to males. Moreover, for people 
with anxiety disorders, females were more likely to show 
treatment-seeking behaviors than males [19]. In addition, 
the higher prevalence of sedative-hypnotic use among 
older adults than among younger adults might be due to 
the higher rates of insomnia and several comorbidities 
in older adults [20, 21], or a continuation of long-stand-
ing prescriptions in older adults. What remains seldom 

investigated is whether different age-sex strata have dif-
ferential trends over time for either the use or NMU of 
sedatives-hypnotics.

Most research on trends for the use prevalence of sed-
atives-hypnotics has been based on claims data, where 
the prescription numbers or person-prescription preva-
lence of sedatives-hypnotics were estimated [7, 8, 20, 22, 
23]. However, prescription patterns might not reflect the 
actual use of medications. In particular, claims data can-
not provide estimates of NMU of sedatives-hypnotics, 
which has become a prominent form of psychoactive 
drug abuse in many countries, including the U.S [24, 25]. 
, the European Union [26], and Latin America [13]. One 
meta-analysis of 54 studies from 1996 to 2017 [27] found 
that common sources of NMU for sedatives-hypnotics 
were friends or family members [28]. Another systematic 
review of the motives for NMU of sedatives-hypnotics 
found that the most common motive was self-medica-
tion [29]. To date, however, the sources of and motives 
for NMU of sedatives-hypnotics in Asian populations 
remain seldom investigated.

After Taiwan implemented the National Health Insur-
ance in 1995, people could relatively easily access pre-
scription drugs with a low percentage of copayment at 
either a clinic or hospital. Despite the stringent regula-
tions of sedatives-hypnotics as Schedule IV-controlled 
drugs since 1999 [30], three studies using claims data 
reported that the person-prescription prevalence of 
sedatives-hypnotics among persons aged 18 years old or 
older increased from 3.0% in 1997 to 7.3% in 2004 [31], 
the 1-year prevalence of sedatives-hypnotics use among 
persons aged 65 years old or older increased from 1.7% in 
1997 to 5.5% in 2005 [32], and the number of person-days 
for prescription in the general population also increased 
from 4.0% in 2002 to 6.6% in 2009 [33]. Consistent with 
this trend, the yearly consumption of sedatives-hypnot-
ics at the wholesale level reported to the Taiwan Food 
and Drug Administration increased from 2002 to 2010 
[34]. Hence, new regulations on prescribing sedatives-
hypnotics have been implemented since 2012, and any 
person who receives an abnormally excessive amount of 
sedatives-hypnotics in any clinical setting, including both 
hospitals and clinics, would be put on the watch-over list 
[35]. In addition, warnings over the risk of sleepwalking 
and sleep driving have been added to the package insert 

NMU of sedatives-hypnotics. Among the young and middle-aged adult females, the increasing trends for past-year 
use and NMU, respectively, were found to occur mainly in certain sociodemographic subgroups, with alcohol users 
being the overlapping subgroup.

Conclusions  The differential trends over time of past-year use or NMU of sedatives-hypnotics in different age-sex 
strata in the population have policy implications to curtail the increasing trend over time.

Keywords  Sedatives-hypnotics, Past-year use, Nonmedical use, Survey, Trends, Sex differences



Page 3 of 13Tsay et al. BMC Public Health         (2024) 24:3262 

when prescribing zolpidem since 2013 [36]. Meanwhile, 
self-reported use and NMU of sedatives-hypnotics were 
explored for the first time in the 2014 National Survey of 
Substance Use in Taiwan. The past-year use prevalence 
of sedatives-hypnotics in 2014 was 5.46%, and the cor-
responding figure for NMU was 0.71% [37, 38], which 
was the first report of its kind in Asian populations. The 
impact of these new regulations on the prevalence of 
past-year use and NMU of sedatives-hypnotics over time 
in specific age-sex strata remains to be investigated. Fur-
thermore, whether the sources of and motives for NMU 
of sedatives-hypnotics changed over time in Taiwan 
remains unknown.

To fill in these gaps in the literature, we turned to the 
2014 and 2018 National Survey of Substance Use in Tai-
wan, which provide an opportunity to examine the trends 
for past-year use and NMU of sedatives-hypnotics over 
time at the individual level. This study aimed to examine 
(1) the population’s trends for the prevalence of past-year 
use and NMU of sedatives-hypnotics overall and in age-
sex strata; (2) trends for sociodemographic subgroups 
for those age-sex strata with significant changes in past-
year use and NMU of sedatives-hypnotics over time; 
and (3) trends for sources of and motives for NMU of 
sedatives-hypnotics.

Methods
Participants
The National Survey of Substance Use (NSSU) is a 
nationwide survey commissioned by the Taiwan Food 
and Drug Administration (TFDA), the Ministry of Health 
and Welfare in Taiwan. More details of the survey were 
available elsewhere for the 2014 survey [37] and 2018 
survey [39]. Briefly, the target population of each sur-
vey was noninstitutionalized residents, 12–64 years old, 
from 20 counties and cities in Taiwan. To ensure rep-
resentativeness, participants were selected through a 
stratified, multistage, probability proportional to size 
(PPS) random sampling method. During the household 
interviews, field workers provided participants with an 
overview of the study, obtained written informed con-
sent, and guided them in using a tablet computer for 
the computer-assisted self-interview (CASI) process. 
The survey enrolled 17,837 participants in 2014 (with a 
response rate of 62.2%) and 18,626 participants in 2018 
(with a response rate of 64.6%). More detailed informa-
tion, including the background, sampling method, and 
study design, has been reported elsewhere for the 2014 
[37] and 2018 [39] surveys. The distributions of sociode-
mographic characteristics of the participants in the 2014 
and 2018 national surveys were similar to the counter-
parts of the whole population of the nation, as shown in 
Table S1 in the supplementary material. The two surveys 
were approved by the Research Ethics Committee of the 

National Taiwan University Hospital (approval numbers: 
201309034RINB in 2014 and 201802031RINB in 2018). 
Informed written consent was obtained from all partici-
pants and their legal guardian if a participants was ado-
lescent. All methods were performed in accordance with 
the relevant guidelines and regulations.

Measurements
Participants anonymously completed a computer-
assisted self-interview on tablet computers. The ques-
tionnaire used in the survey consisted mainly of 
questions on the use of psychoactive substances, includ-
ing tobacco, cigarettes, e-cigarettes, alcohol, areca nuts, 
prescription drugs (sedatives-hypnotics, analgesics, 
and stimulants), and illicit drugs. Information regarding 
sociodemographic characteristics and depression symp-
toms, among others, was also collected.

Definitions of use and NMU of sedatives-hypnotics
Participants were asked about the lifetime use of several 
categories of sedatives-hypnotics, including 10 types of 
BZDs (triazolam, alprazolam, fludiazepam, diazepam, 
flunitrazepam, estazolam, brotizolam, midazolam, clon-
azepam, and lorazepam) and 3 types of Z-drugs (zol-
pidem, zopiclone, and zaleplon). For those reporting to 
ever use sedatives-hypnotics, further questions about 
the last time use, use of dosage and frequency, and the 
sources of medication and motives of use would be asked. 
If the last use of sedatives-hypnotics was within the past 
year, a respondent’s past year use was coded as pres-
ence. For those with past-year use of sedatives-hypnotics, 
NMU was defined as using sedatives-hypnotics without a 
doctor’s prescription as well as using sedatives-hypnotics 
more frequently or at a higher dose than prescribed.

Sociodemographic characteristics
Several sociodemographic characteristics were evaluated 
in the questionnaire, including sex, age, marital status, 
education level, and residence for all participants. For 
this study, age was stratified into three strata, includ-
ing adolescents (12–17 years old), young adults (18–39 
years old), and middle-aged adults (40 to 64 years old). 
Marital status was classified into married, divorced/wid-
owed, and single. Educational level was divided into col-
lege or above, senior high school, and junior high school 
or below. The urbanicity of residence was classified into 
urban, suburban, and rural. The occupation was divided 
into four groups: group I (other occupations), group II 
(service and sales workers), group III (plant and machine 
operators and assemblers, elementary laborers), and 
group IV (unemployed or retired, including adolescents).
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Problematic substance use
In addition, the degree of nicotine dependence was 
assessed using the 6-item Fagerstrom Test for Nicotine 
Dependence (FTND) [40], with a cutoff score of 4 vali-
dated in male Taiwanese smokers [41]. Alcohol use prob-
lems were examined using the Alcohol Use Disorders 
Identification Test (AUDIT) [42], in which three strata 
(i.e., 0–7, 8–13, and 14 or more) were derived from a 
stratum-specific likelihood ratio test among inpatients 
of a general hospital in Taipei [43]. Problematic drug use 
was measured using the 20-item Drug Abuse Screening 
Test (DAST) [44], and its validity has been demonstrated 
in psychiatric outpatients [45, 46].

Depression
Depression was assessed using the Chinese version 
20-item of the Center for Epidemiologic Studies Depres-
sion Scale (CES-D) [47]. CES-D scores of 0–28 were con-
sidered low depression scores, and scores of 29–60 were 
considered medium/high depression scores [48].

Statistical analyses
To account for the complex sampling design, the preva-
lence data were estimated using the PROC SURVEY-
FREQ of SAS 9.4 (SAS Institute Inc., Cary, NC, USA). 
To compare the prevalence between the two waves, we 
pooled the two waves of the survey into a dataset and 
used PROC SURVEYLOGISTIC to conduct multivari-
able logistic regression analysis, and the difference-in-
differences (DID) in prevalence was examined with an 
interaction term between survey year and sex. Statistical 
significance was set at P value < 0.05.

Results
Changes in past-year use and NMU of sedatives-hypnotics
For the whole sample, the weighted prevalence rates of 
past-year use of sedatives-hypnotics were 5.46% in 2014 
and 5.23% in 2018, and those of NMU were 0.71% in 
2014 and 0.67% in 2018, with neither showing significant 
changes over time (Table 1). However, when the samples 
were divided into adolescents and adults, only adoles-
cents had significant increases in both use, from 0.42% 
(SE: 0.16%) to 0.80% (SE: 0.20%), and NMU, from 0.16% 
(SE: 0.14%) to 0.39% (SE: 0.15%), of sedatives-hypnotics. 
Owing to the small number of adolescents reporting such 
use, we could not examine changes in sex-specific strata 
or other sociodemographic subgroups over time.

We then stratified the adults into young and middle-
aged individuals and further stratified them into males 
and females. For past-year use of sedatives-hypnotics, 
young adult males and young adult females had a signifi-
cant difference-in-differences from 2014 to 2018, with a 
decrease for males (from 3.07 to 2.29%) and an increase 
for females (from 2.91 to 3.81%). Meanwhile, for the Ta
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past-year NMU of sedatives-hypnotic, neither young 
adults nor middle-aged adults had a significant DID 
between males and females from 2014 to 2018. Neverthe-
less, two age groups showed significant changes in one 
sex in the prevalence of NMU, with a decrease for males 
aged 18–39 years and an increase for females aged 40–64 
years.

Sociodemographic subgroup analysis of past-year use in 
young adults
Before we conducted subgroup analyses, we examined 
the correlates in sociodemographic characteristics with 
past-year use of sedatives-hypnotics in each survey, first 
for any sedatives-hypnotics (Table S2.a) and then strati-
fied into BZDs (Table S2.b) and Z-drugs (Table S2.c in 
the supplementary material), and the correlates in other 
substances use and depression with past-year use of sed-
atives-hypnotics in each survey, first for any sedatives-
hypnotics (Table S3.a) and then stratified into BZDs 
(Table S3.b) and Z-drugs (Table S3.c in the supplemen-
tary material). In general, those sociodemographic corre-
lates were similar in the 2014 and 2018 surveys.

We then explored which sociodemographic sub-
groups within young adult males and females had sig-
nificant changes from 2014 to 2018 in the past-year use 
of sedatives-hypnotics (Table 2). For young adult males, 
a decrease in the prevalence of past-year use occurred 
in those living in urban areas (-2.41%), tobacco users 
(-1.89%), and areca nut users (-2.87%). For young adult 
females, the increase in the prevalence of past-year use 
occurred in those who were single (1.09%), had an edu-
cational level of junior high school or below (6.59%), 
were unemployed (2.79%), lived in urban areas (2.88%), 
tobacco users (7.10%), and alcohol users (1.84%).

Sociodemographic subgroup analysis of past-year NMU
For the two age-sex strata with significant changes in the 
prevalence of NMU of sedatives-hypnotics over time, 
we also examined the corresponding changes within 
sociodemographic subgroups (Table 3). For young adult 
males, their decreases in the NMU of sedatives-hypnotics 
occurred pervasively in many sociodemographic sub-
groups as well as users of tobacco, alcohol, and areca 
nut. For middle-aged females, their increase in the NMU 
of sedatives-hypnotics occurred mainly for those being 
married, having an occupation as professional, and users 
of alcohol.

Trends in the use and NMU by different types of sedatives-
hypnotics
We then examined past-year use of individual types of 
sedatives-hypnotics from 2014 to 2018 for those who 
remembered the name of sedatives-hypnotics they had 
used (Table  4). From 2014 to 2018, BZDs as a whole 

exhibited an increase of 24.79% in past-year use preva-
lence and 29.17% in NMU prevalence. Among the 
individual BZDs, alprazolam had the most prominent 
increase, followed by triazolam.

In contrast, Z-drugs as a whole exhibited a decrease of 
35.90% in past-year use prevalence and 31.45% in NMU 
prevalence. Among the individual Z-drugs, zolpidem had 
the most prominent decrease, followed by zaleplon.

Sources of and motives for NMU of sedatives-hypnotics
Table  5 shows the sources of and motives for past-year 
NMU of sedatives-hypnotics in the two waves of the 
national survey. From 2014 to 2018, the source from 
pharmacy showed a significant decline of 35.10%, and 
the source from doctor prescriptions also exhibited a sig-
nificant decrease of 13.31%. In contrast, the source from 
relatives or friends exhibited a significant rise of 59.52%. 
For the motives, no significant change was observed from 
2014 to 2018. The most common motive for NMU of sed-
atives-hypnotics was self-medication in both waves of the 
national survey, with rates of 98.11% in 2014 and 96.41% 
in 2018.

Discussion
By comparing the results from the 2014 with the 2018 
national surveys among Taiwanese individuals aged 12 to 
64 years, we examined the trends for past-year use and 
NMU of sedatives-hypnotics over time at the individ-
ual level, representing the first study in Asia to conduct 
such a comparison. Among the age-sex strata examined, 
young adult males had decreasing trends for both past-
year use and NMU of sedatives-hypnotics. In contrast, 
adolescents and young adult females had an increasing 
trend for past-year use, whereas adolescents and middle-
aged adult females showed an increasing trend for past-
year NMU of sedatives-hypnotics. Among the strata of 
young and middle-aged adult females, the increasing 
trends for past-year use and NMU, respectively, were 
found to occur mainly in certain sociodemographic sub-
groups, with alcohol users being the overlapping sub-
group. When individual types of sedative-hypnotics were 
examined, BZDs as a whole had an increasing trend, 
whereas Z-drugs as a whole showed decreasing trends 
for the proportions of both past-year use and NMU. In 
addition, an increased proportion of NMU sourcing from 
relatives or friends was evident. Meanwhile, self-medi-
cation remained the most common motive for NMU of 
sedatives-hypnotics. Our findings have implications for 
the regulation of sedative-hypnotic use and the preven-
tion of NMU.

Our finding of a decreasing trend of the past-year use 
of sedatives-hypnotics in young adult males was similar 
to those found in young adult males in European coun-
tries, e.g., people aged 18–25 years old in Finland from 
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2006 to 2014 [49], those aged 20–25 years old in Sweden, 
Norway, and Denmark from 2012 to 2018 [50], and those 
aged 20 to 29 years old in Norway from 2004 to 2019 
[51]. This decreasing trend for past-year use of sedatives-
hypnotics over time in Taiwanese young adult males may 
have led to their decreasing trend for past-year NMU, 
indicating a fair response to the stricter regulations 
adopted by the government since 2012 and 2013 [35, 36].

Against this backdrop, the reasons why adolescents, 
young adult females, and middle-aged adult females failed 
to respond to these tightened regulations warrant thor-
ough discussion. First, our finding of an increasing trend 
in the past-year use of sedatives-hypnotics among adoles-
cents is particularly of concern, as alerted in a recent US 
study that many prescriptions of BZDs lacked evidence 
of pediatric efficacy [52]. Although the Taiwanese Food 
and Drug Administration approved benzodiazepines for 
the treatment of selected psychiatric conditions in adults, 
benzodiazepines remain unapproved for pediatric use 
outside of epilepsy and seizures [53–55]. The prevalence 
of past-year use of sedatives-hypnotics in Taiwanese 
adolescents in 2014 (0.42%) was close to the lower end 
of annual prescription prevalence, whereas that in 2018 
(0.80%) was close to or higher than the upper end of such 
estimates in North America (0.3-0.5%) [56], Europe (0.2-
0.9%) [57], and Sweden (0.43-0.46%) [9]. An increasing 
trend for past-year use of sedatives-hypnotics over time 
in Taiwanese adolescents is also found in the annual pre-
scription prevalence among adolescents in Sweden (from 
2006 to 2013) [9] and Canada (from 1996 to 2012) [56]. 
Nevertheless, cross-European comparisons among ado-
lescents from 2001 to 2009 revealed a mixed picture, with 
Spain and the UK showing increases, whereas the Neth-
erlands, Germany, and Denmark showed decreases [58], 
and a recent study based on dispensed prescriptions from 
2004 to 2019 in Norway found that benzodiazepines use 
remained relatively stable across the period (< 0.8%) [51].

Second, Taiwanese adolescents’ NMU of sedatives-
hypnotics showed an increasing trend over time. Of note, 
the proportion of NMU out of past-year use of sedatives-
hypnotics in adolescents (0.16/0.42 = 38.1% in 2014 and 
0.39/0.80 = 48.8% in 2018) was much higher than that in 
adults (12.8% in 2014 and 12.4% in 2018). This vulnerabil-
ity to NMU in adolescents reflects an important observa-
tion in the past two decades that adolescents worldwide 
have become an age group at high risk for NMU of seda-
tives-hypnotics [59–61]. The prevalence estimates of the 
past-year NMU of sedatives-hypnotics among Taiwanese 
adolescents (0.16% in 2014 and 0.39% in 2018) were still 
lower than those in other industrial countries, e.g., the 
past-year NMU being 1.7-3.0% for sedatives and 0.4-2.0% 
for tranquilizers in the U.S. between 2001 and 2011 [62] 
as well as 1.2% for sedatives in five European countries 
in 2014 [63]. However, industrial countries’ trends over 

time in adolescents’ NMU of sedatives-hypnotics dif-
fered, e.g., those for US adolescents since 2016 were sta-
ble [64, 65], and those for Spanish adolescents from 2004 
to 2014 showed an increasing trend [66].

Third, young adult females and middle-aged adult 
females in Taiwan had increasing trends over time for the 
past-year use and NMU, respectively, of sedatives-hyp-
notics. Some clues for such increases might be obtained 
from our subgroup analyses. That is, the subgroups with 
an increasing trend in the past-year use of sedatives-
hypnotics seem to implicate those young adult females 
with fewer resources, such as being single, having a low 
educational level, being unemployed, and having sub-
stance use (tobacco and alcohol). For comparison, the 
increase in the past-year NMU of sedatives-hypnotics in 
the middle-aged adult females was mainly among those 
who were being married, having an occupation as pro-
fessionals, and users of alcohol, implicating the middle-
aged adult females of these subgroups having more social 
establishment than those of the subgroups of young 
adult females. One plausible explanation is due to mul-
tiple roles imposed on those middle-aged adult females, 
i.e., being simultaneously a wife, having an occupation as 
professionals, and having work-related alcohol use such 
that they developed a pattern of NMU of sedatives-hyp-
notics to counter the sleep problem probably being wors-
ened as a result of the combination of these conflicting 
roles. The identification of these sociodemographic sub-
groups with an increasing trend of past-year use or NMU 
can help focus the target for age-sex strata-based preven-
tion strategies.

Regarding the use of different types of sedatives-hyp-
notics reported by respondents from 2014 to 2018, our 
finding of an increasing trend of BZDs but a decreasing 
trend of Z-drugs is likely to result from the Taiwanese 
government’s new regulations about their prescriptions 
[35] and request for explicit warnings [36] in response 
to the rising concerns over the serious adverse effects of 
Z-drugs, e.g., sleep driving and sleep conversations [67]. 
Such findings have demonstrated the effectiveness of the 
restrictions of Z-drug prescriptions, warranting future 
investigations to determine whether these policies con-
tinue to help decrease the prescription of Z-drugs.

Another finding about the shift of the source of NMU 
of sedatives-hypnotics in Taiwan from pharmacies and 
physicians’ prescriptions to that from relatives or friends 
is compatible with the findings from recent systematic 
reviews [27, 29], which dubbed such a source “social 
supply.” In contrast, self-medication remained the most 
common motive for NMU of sedatives-hypnotics in both 
surveys (98.11% in 2014 and 96.41% in 2018) in Taiwan, 
similar to the finding of a previous review [29]. Since 
Asian adults with mental health problems (e.g., depres-
sion and anxiety) have been found to prefer seeking help 



Page 8 of 13Tsay et al. BMC Public Health         (2024) 24:3262 

Ta
bl

e 
3 

Ch
an

ge
s i

n 
th

e 
pr

ev
al

en
ce

 o
f p

as
t-y

ea
r n

on
m

ed
ic

al
 u

se
 (N

M
U

) o
f s

ed
at

iv
es

-h
yp

no
tic

s f
ro

m
 2

01
4 

to
 2

01
8 

in
 su

bg
ro

up
s s

tr
at

ifi
ed

 b
y 

so
ci

od
em

og
ra

ph
ic

 d
at

a 
an

d 
su

bs
ta

nc
e 

us
e 

am
on

g 
m

al
es

 a
ge

d 
18

–3
9 

ye
ar

s a
nd

 fe
m

al
es

 a
ge

d 
40

–6
4 

ye
ar

s
Pa

st
-y

ea
r N

M
U

 o
f s

ed
at

iv
es

-h
yp

no
tic

s 
in

 y
ou

ng
 a

du
lt 

m
al

es
Pa

st
-y

ea
r N

M
U

 o
f s

ed
at

iv
es

-h
yp

no
tic

s 
in

 m
id

dl
e-

ag
ed

 fe
m

al
es

20
14

20
18

20
14

20
18

Va
ri

ab
le

s
N

n
%

w
t

N
n

%
w

t
Ch

an
ge

N
n

%
w

t
N

n
%

w
t

Ch
an

ge
M

ar
ita

l s
ta

tu
s

 
M

ar
rie

d
71

8
2

0.
18

79
7

0
0.

00
-0

.1
8

30
42

20
0.

64
33

79
37

1.
18

0.
54

*
 

D
iv

or
ce

d 
or

 w
id

ow
ed

80
5

8.
49

77
1

0.
58

-7
.9

1*
60

0
9

0.
93

62
2

8
1.

34
0.

41
 

Si
ng

le
21

23
11

0.
83

24
92

6
0.

24
-0

.5
9*

31
9

3
1.

19
40

2
3

0.
50

-0
.6

9
Ed

uc
at

io
n

 
>

 C
ol

le
ge

17
60

6
0.

38
20

97
5

0.
15

-0
.2

3
99

6
6

0.
40

13
27

13
1.

06
0.

66
 

Se
ni

or
 h

ig
h

95
8

8
1.

44
10

83
2

0.
28

-1
.1

6*
13

71
11

0.
78

16
37

16
1.

03
0.

25
 

<
 Ju

ni
or

 h
ig

h
20

3
4

2.
20

18
6

0
0.

00
-2

.2
0*

15
94

15
0.

95
14

39
19

1.
35

0.
40

O
cc

up
at

io
na

 
G

ro
up

 I
14

12
5

0.
52

16
02

4
0.

18
-0

.3
4

11
01

7
0.

39
13

40
20

1.
47

1.
08

*
 

G
ro

up
 II

53
7

4
0.

62
52

4
3

0.
58

-0
.0

4
88

7
9

1.
09

92
0

10
1.

34
0.

25
 

G
ro

up
 II

I
27

9
3

2.
97

41
1

0
0.

00
-2

.9
7*

29
4

4
1.

23
27

7
0

0.
00

-1
.2

3
 

G
ro

up
 IV

69
3

6
0.

66
82

9
0

0.
00

-0
.6

6*
16

79
12

0.
69

18
66

18
0.

97
0.

28
U

rb
an

ic
ity

 
U

rb
an

36
4

4
1.

46
53

5
1

0.
24

-1
.2

2*
60

2
7

0.
75

67
8

7
1.

46
0.

71
 

Su
bu

rb
an

20
94

12
0.

63
22

66
6

0.
21

-0
.4

2*
27

92
19

0.
71

29
99

32
1.

13
0.

42
 

Ru
ra

l
46

3
2

0.
05

56
5

0
0.

00
-0

.0
5

56
7

6
0.

83
72

6
9

0.
84

0.
01

To
ba

cc
o 

us
e

10
03

10
1.

38
94

3
5

0.
49

-0
.8

9*
16

9
8

5.
56

19
8

4
1.

70
-3

.8
6*

Al
co

ho
l u

se
18

46
12

1.
11

19
32

5
0.

25
-0

.8
6*

10
90

11
0.

86
11

78
23

2.
37

1.
51

*
Ar

ec
a 

nu
t u

se
40

9
7

1.
83

42
7

0
0.

00
-1

.8
3*

72
0

0.
00

10
6

2
1.

76
1.

76
Pr

es
cr

ip
tio

n 
an

al
ge

sic
 u

se
17

5
4

2.
45

10
9

0
0.

00
-2

.4
5

26
9

5
1.

14
21

0
4

2.
10

0.
96

a G
ro

up
 I =

 o
th

er
 o

cc
up

at
io

ns
; I

I =
 se

rv
ic

e 
an

d 
sa

le
s 

w
or

ke
rs

; I
II 

= 
pl

an
t a

nd
 m

ac
hi

ne
 o

pe
ra

to
rs

 a
nd

 a
ss

em
bl

er
s,

 e
le

m
en

ta
ry

 la
bo

re
rs

; a
nd

 IV
 =

 u
ne

m
pl

oy
ed

 o
r r

et
ire

d

*P
 <

 0
.0

5 
fo

r a
 z

-t
es

t c
om

pa
rin

g 
tw

o 
pr

op
or

tio
ns

 fo
r c

ha
ng

es
 (%

), 
an

d 
¶ 

at
 0

.0
5 

< 
P <

 0
.0

6



Page 9 of 13Tsay et al. BMC Public Health         (2024) 24:3262 

from family or friends rather than from mental health 
professionals [68], a culture-tailored approach may be 
needed to decrease the NMU of sedatives-hypnotics in 
Asian countries.

Our findings have implications for improving the regu-
lations of sedative-hypnotic use in Taiwan. To mitigate 
the increasing trend over time for past-year use or NMU 
of sedatives-hypnotics, new preventive measures should 
target specific age-sex strata rather than relying on a 
generic approach. For adolescents, an important reason 
for their vulnerability to use or NMU of sedatives-hyp-
notics is their lack of relevant knowledge, or so-called 
medication literacy. A 2016 survey in Taiwan found that 
nearly half of school-attending adolescents reported self-
medication for a variety of illnesses in the past year, with 
10–30% of these adolescents having inappropriate self-
medication behaviors, such as not receiving advice from 
a health provider, using excessive dosages, and not read-
ing drug labels or instructions [69]. Thus, developing an 
education program on medication literacy directed at 
both adolescents and their families is critical to curtail 
the increasing trends of sedative-hypnotic use/NMU in 
this part of the population [70]. In addition, when treat-
ing adolescents, clinicians might opt for alternatives 
with lower misuse potential, such as selective serotonin 
reuptake inhibitors for anxiety and melatonin for insom-
nia [51]. For the young adult female population, where 
the results of subgroup analyses pointed to those with 
fewer resources, those with insomnia might not be able 
to afford to undergo nonpharmacological intervention, 
such as cognitive‒behavioral therapy, although this form 
of therapy has been recommended in many guidelines as 
the first choice for chronic insomnia [1]. Hence, decreas-
ing sedative-hypnotic use in young adult females will 
require improving the availability of cognitive‒behavioral 
therapy. Furthermore, a common sociodemographic sub-
group in which both young adult females (for past-year 
use) and middle-aged adult females (for NMU) had an 
increasing trend for sedative-hypnotic use over time is 
the subgroup of females with alcohol use, which echoes a 
recent finding that from 2014 to 2018, Taiwanese females 
had an increasing trend of harmful alcohol use, particu-
larly those aged 18 to 29 years old [71]. One explanation 
is the concurrent use of sedatives-hypnotics and alcohol 
[72] because both sedatives-hypnotics and alcohol have 
sedative effects and can help induce a rapid onset of sleep 
[73]. Hence, a common preventive approach for decreas-
ing the use of alcohol and sedatives-hypnotics is impor-
tant, such as a policy of comprehensive restriction on 
alcohol advertising, promotion and sponsorship [71].

This study had limitations. First, this study did not 
include individuals aged 65 years or older, the age group 
with the highest prevalence of sedative-hypnotic use. 
Hence, our whole-sample estimates did not represent 

those of the general population. Second, only two waves 
of the survey, conducted 4 years apart, were compared, 
which might be too short to capture changes in certain 
age-sex strata. Nevertheless, our findings in this study 
provide essential insights up to 2018, and once the data of 
2023 National Survey of Substance Use become publicly 
available, these insights will be invaluable for assessing 
the effectiveness of recent domestic regulations. Third, 
this study lacks detailed information about mental con-
ditions such as insomnia or anxiety in the participants. 
Hence, we did not know the real motive for their use of 
sedatives-hypnotics. Last, most of our participants had 
difficulty identifying the type of sedatives-hypnotics that 
they had previously used; thus, the trends for different 
drug types were restricted to those who could identify 
drug names.

Conclusions
From the 2014 to 2018 national surveys in Taiwan, the 
prevalence of past-year use or NMU of sedatives-hyp-
notics exhibited differential trends over time in differ-
ent age-sex strata of the population under the context of 
tightened government regulations on prescribing seda-
tives-hypnotics since 2012. Young adult males showed 
decreasing trends for both past-year use and NMU of 
sedatives-hypnotics, whereas adolescents and young 
adult females showed an increasing trend in past-year 
use, and adolescents and middle-aged adult females had 
increasing trends for past-year NMU of sedatives-hyp-
notics. Increasing medication literacy among adolescents 
and improving regulations targeting specific age-sex 
strata are indicated to curtail these increasing trends over 
time for the use or NUM of sedatives-hypnotics.
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