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ABSTRACT
Objectives: Given the differences between general
high school (GHS) and vocational high school (VHS)
students, this study aimed to investigate the lifetime
prevalence of non-medical use of prescription pain
relievers (NMUPPR) among high school students as
well as the associations between NMUPPR and
individual-level factors and school category.
Methods: A cross-sectional study was conducted in
GHS and VHS students in 2012 in Chongqing, and
11 906 students’ questionnaires were completed and
qualified for the survey. Self-reported NMUPPR and
information regarding individual-level determinants and
school category were collected. A multilevel
multivariate logistic regression model was fitted to
explore independent predictors of NMUPPR.
Results: The total lifetime prevalence of NMUPPR was
11.3%, and NMUPPR was more prevalent among VHS
students (15.8%) compared with GHS students
(9.8%). Overall, the results indicated that VHS students
were more likely to be involved in NMUPPR (adjusted
OR (AOR)=1.64, 95% CI 1.42 to 1.89). Regarding the
individual-level predictors of NMUPPR, below-average
family economic status was negatively correlated with
NMUPPR (AOR=0.77, 95% CI 0.60 to 0.98), and
students with more pocket money were more likely to
be engaged in NMUPPR. Students who had difficult
family relationships, had poor relationships with
teachers, had parents or friends who engaged in non-
medical prescription drug use, and considered or
attempted suicide were more likely to be engaged in
NMUPPR.
Conclusions: NMUPPR among high school students
is a multidetermined phenomenon. The current
findings indicate that VHS students are an important
subgroup of adolescents and highlight the need for
additional research as well as targeted prevention and
intervention programmes for NMUPPR.

INTRODUCTION
Non-medical use of prescription drugs
(including sedatives, tranquillisers, stimu-
lants, and pain relievers) is defined as taking
medications without a doctor’s prescription,
for periods longer than prescribed, or for

reasons other than the medication’s
intended purpose (eg, ‘to experiment’ or ‘to
get high’).1 2 During the past two decades,
the increase in non-medical use of prescrip-
tion drugs has been a topic of great
concern.3 Prescription drugs were the
second most popular drug among adoles-
cents in the USA according to the 2013
National Survey on Drug Use and Health
(NSDUH),4 and pain relievers are currently
the most abused types of prescription drugs
among teens, followed by stimulants, tran-
quillisers and sedatives.5 Notably, according
to the report of Monitoring the Future
(MTF), 14% of non-medical prescription
pain reliever users are dependent.6 High
school students, often described as indivi-
duals between 10 and 24 years of age, which
is roughly the period of adolescence for
much of the world, engage in priority
health-risk behaviours, including substance
use.7 Previous studies have reported that
high school students have the highest risk of
non-medical prescription drug use relative to

Strengths and limitations of this study

▪ This rare study has been conducted to describe
the prevalence and characteristics of non-medical
use of prescription pain relievers (NMUPPR)
among general high school and vocational high
school students separately.

▪ Individual-level and school-level factors were
involved in a two-level multivariate logistic
regression model to select independent predic-
tors of NMUPPR simultaneously.

▪ Vocational high school students had a higher
risk for NMUPPR compared to general high
school students.

▪ The study demonstrated that a student’s
family-related, school-related and psychosocial-
related factors also influence NMUPPR.

▪ Although the results cannot be generalised to all
adolescents, there are sufficient and representa-
tive samples in this study.
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other age groups,4 8 and this finding may reflect youth’s
perception that prescription drugs are safer, easier to
access, and less stigmatising than illicit drugs.9 However,
it is clear that non-medical prescription drug use among
juveniles is a large public health problem with negative
consequences, such as depressive disorder, bipolar disor-
ders and anxiety disorder.10 Non-medical use of pre-
scription pain relievers (NMUPPR) among adolescents
in the USA represents a growing public health
problem,11 and very few studies have described the
characteristics associated with NMUPPR among US high
school students.12 To the best of our knowledge, no
study has described NMUPPR among Chinese high
school students, and the recent increased interest in
exploring the predictors associated with NMUPPR in
Chinese adolescents is warranted.
Prior studies have illustrated many individual-level

factors that are associated with NMUPPR among high
school students. McCabe’s study in the USA suggested
that male students were more likely to report NMUPPR
than female students in their lifetime (17.4% vs
15.7%),1 while Boyd’s study in a Detroit-area public
school district revealed that girls had a higher preva-
lence of NMUPPR than boys (22% vs 10%), and stu-
dents at higher grade levels were more likely to report
NMUPPR.13 A study in six European countries indicated
that students whose parents and peers engaged in sub-
stance use were at a higher risk of NMOPPR,14 and a
study among Mississippi youth suggested that suicidal
behaviours were significantly associated with NMUPPR.15

High school is generally categorised into general high
school (GHS) and vocational high school (VHS), and
VHS students are typically characterised into heteroge-
neous educational levels, including a significant propor-
tion with little or no educational attainment.16 17 In the
highly academically stratified society, students who
graduate from VHS experience discrimination, includ-
ing fewer employment opportunities or significantly
lower salaries compared to those who graduate from
GHS.18 Prior studies in South Korea and the USA have
found that students in VHS have a greater risk for
smoking or drinking behaviour than those in GHS, even
after controlling for individual-level factors.19 20

However, this rare study has been conducted to describe
the prevalence and characteristics of NMUPPR among
GHS and VHS students separately or to examine the
influence of individual-level factors and high school cat-
egory on NMUPPR simultaneously. Therefore, we con-
ducted a cross-sectional study within a large sample of
randomly selected GHS and VHS students in southwest
China to assess the lifetime prevalence and character-
istics of NMUPPR and to explore the independent pre-
dictors of NMUPPR in terms of individual-level factors
and school category.
The following three hypotheses were formulated. First,

consistent with the results of previous studies,21 22 we
hypothesised that NMUPPR is a major international
public health problem among adolescents, and Chinese

high school students are no exception. Second, we
expected that differences in the demographics and
prevalence of NMUPPR between GHS and VHS students
are significant and the current status of NMUPPR in
VHS students is more serious than that in GHS students.
Third, in line with previous findings,21 23 24 we hypothe-
sised that most family-related, school-related and
psychosocial-related factors are related to NMUPPR.

METHODS
Study design and participants
A cross-sectional study among GHS and VHS students
was conducted in 2012 in Chongqing, located in south-
west China. The sample size was calculated for a preva-
lence of non-medical prescription drug use among
Chinese adolescents of 6%,21 an α of 0.05, a sampling
error of 0.005, an estimate of 3.8114 million high school
students in Chongqing. We used a multistage stratified
cluster sampling procedure to obtain a representative
sample. With adjustment for the clustering design effect
and the non-response rate, the resulting calculated
sample size was 9014. In stage 1, based on the surveil-
lance data on the population of ‘non-medical prescrip-
tion drug users of cough syrup with codeine’ during
2010–2011 from the Center for ADR Monitoring of
Chongqing, we divided the districts in Chongqing into
three categories: (1) high (districts accounting for more
than 5% of this population); (2) middle (districts
accounting for 1–5% of this population) and (3) low
(districts accounting for less than 1% of this popula-
tion). Then we selected two representative districts (or
primary sampling units) from each category by simple
randomisation using SAS software. In stage 2, high
schools (or secondary sampling units) in each selected
district were divided into three categories based on
teaching quality: key high school, regular high school
and VHS. All high schools in the selected districts were
surveyed (including four key high schools, five regular
high schools, and four VHS in each of the high and low
districts as well as five key high schools, six regular high
schools, and three VHS in the middle districts). In total,
29 GHS and 11 VHS within these primary units were
selected. In stage 3, two classes (or minimum sampling
units) were randomly selected from each grade within
the selected schools (figure 1). All available students in
the selected classes were invited to participate in our
study. Of the 12 406 high school students who were
invited to participate, 11 906 students’ questionnaires
were completed and qualified for the survey, resulting in
a response rate of 96.0%.

Data collection
To protect the privacy of the students, a rigorously
anonymous method for collection of the self-report
questionnaires was guaranteed, and the questionnaires
were administered by research assistants in the class-
rooms without the presence of the teachers (to avoid
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any potential information bias) during 30 min of the stu-
dents’ regular class time.

Ethics statement
All the participants were fully informed of the purpose
of the survey and were invited to participate voluntarily.
Written consent letters were obtained from each partici-
pating student who was at least 18 years of age. If the
student was under 18 years of age, a written consent
letter was obtained from one of the student’s parents.

Measures
Dependent variable
The dependent variable was the lifetime NMUPPR,
which was assessed by the following question: ‘Have you
ever, even once, used the following medications when
you were not sick or just for the intended purpose to
experiment or to get high without a doctor’s prescrip-
tion?’ The question was followed by a list of the follow-
ing prescription pain relievers. The response categories
were ‘yes’ and ‘no’. In this study, we only included four
pain relievers: cough syrup with codeine, Percocet, tra-
madol, and scattered analgesics (commonly used trad-
itional Chinese medicine, such as Ephedra Herb and
Aconitum carmichaeli Debx, not only having the func-
tion of relieving pain, but also having complex composi-
tions which can make people addicted when reaching a
high dose).25 The list of medications was developed
based on medicines reported to be widely used by ado-
lescent drug abusers in rehabilitation centres and a list
provided by the Center for ADR Monitoring of
Chongqing.

Independent variables
The individual-level independent variables included
the students’ sociodemographic characteristics, family-
related and school-related factors, alcohol and cigarette
use, and psychosocial-related factors. The sociodemo-
graphic variables were age, gender, grade and pocket
money (the students were asked how much pocket
money, on average, they received per month from their
parents. The responses were coded as ‘less than 100
RMB’, ‘100–299 RMB’ or ‘more than 300 RMB’). Each

student’s living arrangement was assessed by asking who
lived in the student’s primary home. Family economic
status was measured by asking about the student’s per-
ception of his or her family’s current economic status.
Family relationships were assessed by asking the students
how they judged the relationships between their family
members. Academic stress was captured by a single item
that asked for a personal appraisal of the student’s aca-
demic stress relative to that of his/her classmates
(responses were coded as ‘below average’, ‘average’ or
‘above average’). Relationships with classmates or tea-
chers were also assessed based on the students’ self-
ratings (responses were coded as ‘poor’, ‘average’ or
‘good’). Whether the students’ parents or friends
engaged in non-medical prescription drug use was
assessed by asking the participants the following ques-
tion: ‘Have your parents or friends used prescription
drugs when they were not sick without a doctor’s pre-
scription during their lifetime?’ Alcohol drinking was
measured by a single item (‘Have you used at least one
drink previously and one or more drinks within the past
30 days?’). Cigarette smoking was assessed by asking the
respondents the following question: ‘Have you smoked
at least one cigarette previously and used between 1 and
29 cigarettes within the past 30 days?’ Psychosocial-
related factors were assessed by two variables, feeling
lonely and suicidal behaviour. Feeling lonely was
assessed by asking the students the following question:
‘During the past 12 months, how often did you feel
lonely each week?’ The response options for this ques-
tion ranged from 1—never to 4—over 4 days. Suicidal
behaviour was assessed by asking the students the follow-
ing question: ‘During the past 12 months, did you ever
seriously consider attempting suicide?’ The response
options for this question were 1—never, 2—considered
or 3—attempted. In regard to the school-level independ-
ent variable, the high school was categorised as a GHS
or VHS according to official data that were provided by
the city board of education.

Sources of prescription pain relievers
The sources of obtaining prescription pain relievers for
non-medical use were assessed by asking students the

Figure 1 Flow chart of the

sampling procedure (GHS,

general high school; VHS,

vocational high school).
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following multiple-choice question: ‘Where did you get
prescription pain relievers for non-medical use?’ The
response options for this question were 1—from peers, 2
—from family members or 3—from others.

Motivations for NMUPPR
The motivations for NMUPPR were assessed by asking
students the following multiple-choice question: ‘Why
did you non-medically use prescription pain relievers?’
The response options for this question were 1—to
experiment, 2—to get high, 3—to relax or relieve
tension, or 4—other.

Statistical analysis
Two investigators independently entered all of the data
using EpiData software (V.3.1), and all statistical analyses
were conducted using SAS (V.9.2). Descriptive analyses
were conducted separately in GHS and VHS students to
describe the different relationships among the demo-
graphic characteristics and the lifetime prevalence of
NMUPPR. Subsequently, a two-level multivariate logistic
regression model (individuals at level 1 nested within 29
GHS and 11 VHS at level 2) was fitted to estimate vari-
ables that were independently predictive of NMUPPR
according to the adjusted ORs (AORs) and 95% CIs. We
entered all individual-level and school-level variables as
covariates into this regression model (the generalised
linear mixed effects model adopting the GLMMIX pro-
cedure in SAS) to select the complete and independent
predictors of NMUPPR. Statistical significance was evalu-
ated at the <0.05 level using two-sided tests. The ques-
tionnaires were reasonably complete. The percentage of
missing data was less than 2% for all relevant variables,
and missing data were eliminated in the χ2 tests, t test
and two-level multivariate logistic regression analysis.

RESULTS
Demographic characteristics of GHS and VHS students
The demographic information distributions are illu-
strated in table 1. The final sample consisted of 11 906
high school students, including 8095 (74.7%) GHS and
3001 (25.3%) VHS students. The students ranged in age
from 11 to 23 years, and the mean age was 16.7 (±1.2)
years. The proportion of males was 45.9%. Regarding
the individual-level factors, 37.8% of students considered
their family economic status to be below average. A total
of 2.9% of the students reported poor classmate relation-
ships, and 6.2% had poor relationships with teachers.
A total of 13.8% of the students reported smoking,
71.2% of the students reported drinking during the past
30 days, and 1.2% of the students attempted suicide.

Prevalence and characteristics of NMUPPR among GHS
and VHS students
As shown in table 2, we estimated the total prevalence
and characteristics of NMUPPR and the subgroup preva-
lence rates of NMUPPR among GHS and VHS students.

The total lifetime prevalence of NMUPPR was 11.3%,
and VHS students had higher rates of lifetime exposure
to NMUPPR than GHS students (15.8% in VHS students
and 9.8% in GHS students). The prevalence of
NMUPPR was 12.2% among male students and 10.5%
among female students, and male students had a higher
prevalence of NMUPPR than female students in GHS
and VHS. NMUPPR was more prevalent among those
who lived with others, reported above average family
economic status, had difficult family relationships, had
poor classmate relationships, and had poor relationships
with teachers. Additionally, students who had parents or
friends who engaged in non-medical prescription drug
use had a higher prevalence of NMUPPR. Students who
attempted suicide had a much higher prevalence of
NMUPPR than those who did not.

Classes, sources and motivations for NMUPPR among
GHS and VHS students
Table 3 shows that the most common non-medically
used prescription pain reliever among high school stu-
dents was scattered analgesics, at approximately 5.8%,
followed by cough syrup with codeine, Percocet and tra-
madol. In this study, we also found that prescription
pain relievers for non-medical use among high school
students were most commonly obtained from peers, fol-
lowed by others and family members. In addition, the
most prevalent motivation for NMUPPR among high
school students was ‘to relax or relieve tension’, followed
by ‘to experiment’ and ‘to get high’.

Predictors of NMUPPR based on a two-level multivariate
logistic regression model
A two-level multivariate logistic regression model was
used to initially examine the individual-level and school-
level independent predictors of NMUPPR among high
school students (table 4). Compared with GHS students,
VHS students were more likely to be users of non-
medical prescription pain relievers (AOR=1.64, 95% CI
1.42 to 1.89) after controlling for individual-level vari-
ables. Regarding the individual-level predictors of
NMUPPR, below-average family economic status was
negatively correlated with NMUPPR (AOR=0.77, 95% CI
0.60 to 0.98), and students with more pocket money
were more likely to be engaged in NMUPPR. Students
who had difficult family relationships (AOR=1.26, 95%
CI 1.02 to 1.54), average relationships with teachers
(AOR=1.50, 95% CI 1.20 to 1.89) and poor relationships
with teachers (AOR=1.57, 95% CI 1.23 to 2.01) were at a
higher risk for NMUPPR compared to the correspond-
ing reference group. Additionally, students having
parents who engaged in non-medical prescription drug
use (AOR=2.31, 95% CI 1.79 to 2.98) or having friends
who engaged in non-medical prescription drug use
(AOR=1.75, 95% CI 1.38 to 2.22) were more likely to be
involved in NMUPPR. Additionally, cigarette smoking
(AOR=1.53, 95% CI 1.29 to 1.82), considering suicide
(AOR=3.47, 95% CI 2.34 to 5.15) and attempting suicide
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Table 1 Demographic characteristics of GHS and VHS students

Variables Total, n (%) GHS, n (%) VHS, n (%) p Value*
Total 11 906 (100) 8905 (100) 3001 (100) –

Gender

Male 5465 (45.9) 4070 (45.7) 1395 (46.5) 0.458

Female 6441 (54.1) 4835 (54.3) 1606 (53.5)

Age (years)† 16.7 (1.2) 16.8 (1.1) 16.5 (1.3) <0.001

Grade

10 3942 (33.1) 2912 (32.7) 1030 (34.3) 0.064

11 3948 (33.2) 2934 (32.9) 1014 (33.8)

12 4016 (33.7) 2895 (32.5) 1121 (37.3)

Living arrangement

With both parents 6451 (54.4) 4994 (56.3) 1457 (48.9) <0.001

With only father or mother 1899 (16.0) 1387 (15.6) 512 (17.2)

With others 3501 (29.5) 2492 (28.1) 1009 (33.9)

Missing data 55 (0.5) – –

Pocket money (RMB)

<100 5439 (45.7) 1361 (45.8) 4078 (46.1) 0.491

100–299 4388 (36.9) 1090 (36.7) 3298 (37.3)

>300 1985 (16.7) 520 (17.5) 1465 (16.6)

Missing data 94 (0.8) – –

Family economic status

Above average 851 (7.2) 664 (7.5) 187 (6.3) <0.001

Average 6524 (55.1) 4987 (56.2) 1537 (51.6)

Below average 4473 (37.8) 3218 (36.3) 1255 (42.1)

Missing data 58 (0.5) – –

Family relationships

Good 8686 (73.1) 6589 (74.1) 2097 (70.1) <0.001

Normal 2205 (18.6) 1576 (17.7) 629 (21.0)

Difficult 991 (8.3) 725 (8.2) 266 (8.9)

Missing data 24 (0.2)

Academic stress

Above average 1546 (13.0) 900 (10.1) 646 (21.6) <0.001

Average 4979 (41.9) 3395 (38.2) 1584 (52.9)

Below average 5355 (45.1) 4592 (51.7) 763 (25.5)

Missing data 26 (0.2) – –

Classmate relationships

Good 6759 (56.9) 5201 (58.5) 1558 (52.1) <0.001

Average 4771 (40.2) 3434 (38.6) 1337 (44.7)

Poor 344 (2.9) 250 (2.8) 94 (3.1)

Missing data 32 (0.3)

Relationships with teachers

Good 4608 (38.8) 3401 (38.3) 1207 (40.3) 0.076

Average 6528 (55.0) 4913 (55.3) 1615 (54.0)

Poor 741 (6.2) 571 (6.4) 170 (5.7)

Missing data 29 (0.2)

Parents engaged in NMUPD

No 11 501 (96.6) 8607 (96.7) 2894 (96.4) 0.567

Yes 405 (3.4) 298 (3.3) 107 (3.6)

Friends engaged in NMUPD

No 11 363 (95.4) 8507 (95.5) 2856 (95.2) 0.411

Yes 543 (4.6) 398 (4.5) 145 (4.8)

Cigarette smoking

No 10 297 (86.5) 7902 (88.7) 2395 (79.8) <0.001

Yes 1609 (13.8) 1003 (11.5) 606 (20.8)

Alcohol drinking

No 3430 (28.8) 2494 (28.0) 936 (31.2) 0.001

Yes 8476 (71.2) 6411 (72.0) 2065 (68.8)

Feel lonely

<1 day/week 5807 (49.5) 4376 (49.8) 1431 (48.6) 0.473

Continued
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(AOR=2.08, 95% CI 1.29 to 3.35) were independent risk
predictors of NMUPPR.

DISCUSSION
To the best of our knowledge, this is the first study to
describe NMUPPR among Chinese high school students
and to explore potential predictors of NMUPPR in
China. The present study significantly contributes to the
understanding of NMUPPR among various high school
students. The current results provide evidence of signifi-
cant demographic differences between GHS and VHS
students, and these findings led us to conduct a stratifi-
cation analysis of the prevalence and characteristics of
NMUPPR across school type. We found that approxi-
mately 11.3% of the students reported NMUPPR in their
lifetime. The total prevalence rate of NMUPPR was
higher than that described in a previous report from the
2013 National Survey on Drug Use and Health
(NSDUH) in the USA which showed that 4.5 million
(1.7%) respondents aged 12 or older were non-medical
users of prescription pain relievers,4 and lower than that
described in a study of a Detroit-area public school dis-
trict, suggesting that approximately 16% of students had
engaged in NMUPPR during their lifetime.13 A possible
explanation for the variance in the prevalence could be
differences in the nature of the samples or the classes of
pain relievers. In our research, according to a list pro-
vided by the Center for ADR Monitoring of Chongqing
suggesting that pain relievers are widely used by adoles-
cent drug abusers in rehabilitation centres, we only
included four specific classes of pain relievers. Our
results suggested that the most common NMUPPR
among total high school students was scattered analge-
sics, at approximately 5.8%, followed by cough syrup
with codeine (5.5%). These results are consistent with
the study of Wang et al21 in Guangdong.
Furthermore, consistent with our expectations, the

current results demonstrated that VHS students (15.8%)
had a much higher prevalence of NMUPPR than GHS
students (9.8%), and that VHS students consistently had
a higher prevalence of NMUPPR compared to GHS

students regardless of their demographic characteristics.
Additionally, the final logistic regression model revealed
that students who attended the VHS had a higher risk of
NMUPPR compared to those who attended the GHS
(AOR=1.64, 95% CI 1.42 to 1.89). This result is consist-
ent with previous findings in China and the USA
showing that students who are unable to perform aca-
demically on the high school admittance test or are
enduring household economic challenges typically enrol
in the VHS and that these students are more likely to be
involved in substance use.26 This study was the first to
examine the influence of different high school categor-
ies (GHS or VHS) on NMUPPR, although Franke
reported that German pupils from vocational schools
were at a higher prevalence of non-medical use of pre-
scription stimulants.27 According to these findings, pre-
ventive and intervention programmes should consider
the school category, when developing measures to
control the problem of NMUPPR in schools, especially
in VHS. A prior study in four German federal states
demonstrated that school-based prevention programmes
are considered to be one of the most appropriate and
suitable strategies for preventing adolescent substance
use.28

Regarding the individual-level factors, our study first
showed that male students had a higher prevalence of
NMUPPR than female students (12.2% vs 10.5%);
however, after adjusting for other variables, there was no
significant association between gender and NMUPPR.
The findings on gender and NMUPPR have not been
consistent in the previous literature, with some studies
showing an association between NMUPPR and female
gender,24 29 others showing an association between
NMUPPR and male gender,30 and yet others showing no
significant association between gender and NMUPPR.31

Additionally, consistent with a prior study in Sweden,24

we did not find any association between NMUPPR and
age. Prior studies in the USA have shown that there is a
significant association between grade and NMUPPR,32 33

while the results of our study showed no significant asso-
ciations between school grade and NMUPPR. It is pos-
sible that this result might be related to the fact that the

Table 1 Continued

Variables Total, n (%) GHS, n (%) VHS, n (%) p Value*
1–4 days/week 4495 (38.3) 3340 (38.0) 1155 (39.2)

> 4 days/week 1422 (12.1) 1064 (12.1) 358 (12.2)

Missing data 182 (1.5) – –

Suicide behaviour

Never 11 276 (94.7) 8465 (96.2) 2811 (95.0) 0.008

Considered 344 (2.9) 233 (2.6) 111 (3.8)

Attempted 142 (1.2) 104 (1.2) 38 (1.3)

Missing data 144 (1.2) – –

*The χ2 tests were used to examine the differences between GHS and VHS students based on the aforementioned categorical variables, and
a t test was used to examine the age difference between GHS and VHS students.
†Age data are presented as the means (SD).
GHS, general high school; NMUPD, non-medical use of prescription drugs; VHS, vocational high school.
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Table 2 Prevalence and characteristics of NMUPPR among GHS and VHS students

Variables
Total GHS VHS
NMUPPR, n (%) NMUPPR, n (%) NMUPPR, n (%)

NMUPPR 1342 (11.3) 869 (9.8) 473 (15.8)

Gender

Male 667 (12.2) 433 (10.6) 234 (16.8)

Female 675 (10.5) 436 (9.0) 239 (14.9)

Age (years)* 16.7 (1.3) 16.8 (1.1) 16.4 (1.5)

Grade

10 454 (11.5) 266 (9.1) 188 (18.3)

11 452 (11.4) 325 (11.1) 127 (12.5)

12 436 (10.9) 278 (9.6) 158 (14.1)

Living arrangement

With both parents 690 (10.7) 476 (9.5) 214 (14.7)

With only father or mother 219 (11.5) 128 (9.2) 91 (17.8)

With others 428 (12.2) 263 (10.6) 165 (16.4)

Pocket money (RMB)

<100 600 (11.0) 378 (9.3) 222 (16.3)

100–299 454 (10.3) 313 (9.5) 141 (12.9)

>300 274 (13.8) 168 (11.5) 106 (20.4)

Family economic status

Above average 118 (13.9) 76 (11.4) 42 (22.5)

Average 683 (10.5) 463 (9.3) 220 (14.3)

Below average 536 (12.0) 327 (10.2) 209 (16.7)

Family relationships

Good 895 (10.3) 585 (8.9) 310 (14.8)

Normal 282 (12.8) 176 (11.2) 106 (16.9)

Difficult 160 (16.1) 105 (14.5) 55 (20.7)

Academic stress

Above average 193 (12.5) 92 (10.2) 101 (15.6)

Average 522 (10.5) 286 (8.4) 236 (14.9)

Below average 625 (11.7) 489 (10.6) 136 (17.8)

Classmate relationships

Good 720 (10.7) 487 (9.4) 233 (15.0)

Average 553 (11.6) 335 (9.8) 218 (16.3)

Poor 63 (18.3) 44 (17.6) 19 (20.2)

Relationships with teachers

Good 483 (10.5) 304 (8.9) 179 (14.8)

Average 718 (11.0) 474 (9.6) 244 (15.1)

Poor 140 (18.9) 90 (15.8) 50 (29.4)

Parents engaged in NMUPD

No 1241 (10.8) 800 (9.3) 441 (15.2)

Yes 101 (24.9) 69 (23.2) 32 (29.9)

Friends engaged in NMUPD

No 1227 (10.8) 795 (9.3) 432 (15.1)

Yes 115 (21.2) 74 (18.6) 41 (28.3)

Cigarette smoking

No 1059 (10.3) 710 (9.0) 349 (14.6)

Yes 283 (17.6) 159 (15.9) 124 (20.5)

Alcohol drinking

No 975 (11.5) 635 (9.9) 340 (16.5)

Yes 367 (10.7) 234 (9.4) 133 (14.2)

Feel lonely

<1 day/week 550 (9.5) 354 (8.1) 196 (13.7)

1–4 days/week 570 (12.7) 365 (10.9) 205 (17.7)

>4 days/week 193 (13.6) 128 (12.0) 65 (18.2)

Suicide behaviour

Never 1194 (10.6) 767 (9.1) 427 (15.2)

Considered 69 (20.1) 46 (19.7) 23 (20.7)

Attempted 50 (35.2) 36 (34.6) 14 (36.8)

*Age data are presented as the means (SD).
GHS, general high school; NMUPD, non-medical use of prescription drugs; NMUPPR, non-medical use of prescription pain relievers; VHS,
vocational high school.
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relationship between NMUPPR and grade is likely to
vary depending on the substance.
The final logistic regression model also revealed that

the risk of NMUPPR increased among students who
reported receiving more than 100 RMB as pocket
money per month, and similar results were found in the
study of Wang et al21 in Guangdong. It is possible that
students with more pocket money have more access
to prescription drugs. Additionally, we found that
below-average family economic status was slightly nega-
tively correlated with NMUPPR (AOR=0.77, 95% CI 0.60
to 0.98). Similarly, Hanson’s research in the USA
demonstrated that high socioeconomic status teens were
more likely to use substances than low socioeconomic
status teens.34 It is possible that compared with students
who reported above-average family economic status, stu-
dents from lower-income families had less pocket
money; thus, they had less access to prescription drugs.
Parental factors have been associated with non-medical
prescription drug use in several studies. In the USA,
Herman-Stahl’s research reported that adolescents who
had a high level of family conflict were more likely than
their counterparts to engage in non-medical use of pre-
scription stimulants.35 This study also found that difficult
family relationships were associated with NMUPPR, with
an increased odds of 26% (AOR=1.26, 95% CI 1.02 to
1.54). Notably, this study found that students having
parents who engaged in non-medical prescription drug
use were at a higher risk for NMUPPR, and previous
studies also indicated that adolescents having parents
who used substances were at an increased risk for sub-
stance use.23 36 The present results emphasised the
negative consequence that parental factors can have in
terms of students’ NMUPPR and the importance of
improving parental monitoring practices of both their
own and their children’s non-medical drug use.
Twombly’s research in the USA suggested that it is

necessary to improve parents’ and adolescents’ aware-
ness of the risks of non-medical use of any prescription
drug.37

In addition, frequent substance use is negatively asso-
ciated with school-related factors.38 In this study, we
found that students who had poor relationships with tea-
chers were more likely to engage in NMUPPR. The
finding is consistent with previous studies that have sug-
gested that engagement and positive teacher–pupil rela-
tionships are strongly negatively associated with all
substance use categories.39 Previous studies have indi-
cated that students with friends who engaged in non-
medical prescription drug use were at a higher risk of
NMUPPR.40 41 Peers may serve as role models, influence
personal attitudes towards substance use and/or provide
access, encouragement and social settings for substance
use.14 In this study, we found that students having
friends who non-medically used prescription drugs were
more likely to be involved in NMUPPR, and the
NMUPPR among high school students were most com-
monly obtained from peers. Similarly, McCabe’s study in
the USA suggested that the majority of students
obtained prescription pain relievers for non-medical use
from peers.1 Therefore, prevention and effective inter-
ventions are needed to target school-related factors,
especially the bidirectional influence between peers.
Students need to be educated about the potential
dangers associated with providing abusable prescription
pain medications to their peers.13

Consistent with previous studies in China and the USA
showing that cigarette smoking increased the prevalence
rate of NMUPPR,21 42 this study revealed that cigarette
smokers were 1.53 (95% CI 1.29 to 1.82) times more
likely to engage in NMUPPR than non-smokers.
Although a prior study in Sweden has reported a rela-
tionship between alcohol drinking and non-medical use
of analgesics,24 we did not find this association in this

Table 3 Classes, sources and motivations for NMUPPR among GHS and VHS students

Variables Total, n (%) GHS, n (%) VHS, n (%) p Value*

Total 11 906 (100) 8905 (100) 3001 (100)

Class of pain relievers

Scattered analgesics 685 (5.8) 434 (4.9) 251 (8.4) <0.001

Codeine 661 (5.5) 443 (5.0) 218 (7.3) <0.001

Percocet 647 (5.4) 416 (4.7) 231 (7.7) <0.001

Tramadol 73 (0.6) 54 (0.6) 19 (0.6) 0.871

Source of pain relievers

From peers 746 (6.3) 522 (5.9) 224 (7.5) <0.001

From family members 241 (2.0) 130 (1.5) 111 (3.7) <0.001

Others 551 (4.6) 348 (3.9) 203 (6.8) <0.001

Motivation for NMUPPR

To relax or relieve tension 580 (4.9) 391 (4.4) 189 (6.3) <0.001

To experiment 310 (2.6) 206 (2.3) 104 (3.5) 0.001

To get high 294 (2.5) 192 (2.2) 102 (3.4) <0.001

Other 482 (4.0) 315 (3.5) 167 (5.6) <0.001

*The χ2 tests were used to examine the differences between GHS and VHS students.
GHS, general high school; NMUPPR, non-medical use of prescription pain relievers; VHS, vocational high school.
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study. This discrepancy may be related to the definition
or extent of alcohol drinking. Nonetheless, interventions
that target students who have already initiated substance
use may be effective in reducing use.43

Regarding the psychosocial-related factors, many
studies in European countries and the USA have indi-
cated that mental health is closely related to substance
use.14 44 In this study, we found that the most prevalent
motivation for NMUPPR among students was ‘to relax
or relieve tension’, and similar results have been
reported in McCabe’s study in the USA.45 Additionally,
NMUPPR was reported to be associated with suicidal
behaviour among Mississippi youth.15 Consistent with
these findings, this study found that considering or
attempting suicide was positively correlated with
NMUPPR and that attempting suicide increased the
odds of NMUPPR by 186% (AOR=2.86, 95% CI 1.96 to
4.17). Therefore, students who report poor psychosocial-
related factors should be a primary focus, and proper
interventions should be provided for these individuals.
This study has noteworthy strengths, including the

analysis of survey data that were collected from a
large-scale sample of GHS and VHS students.
Furthermore, individual-level and school-level factors
were incorporated in a two-level multivariate logistic
regression model to select independent predictors of
NMUPPR simultaneously. Importantly, we observed the
differences in NMUPPR between GHS and VHS stu-
dents. Despite these strengths, the results of our analyses
are tempered by some methodological limitations that
should be considered. First, the results cannot be gener-
alised to all adolescents because this sample only
included high school students and did not include indi-
viduals who had dropped out of school or were not
present in school on the day of survey administration.
Second, the data are subject to potential bias introduced
by the administration of sensitive behaviours via self-
report surveys in a school setting. Finally, the cross-
sectional nature of the study presents several limitations;
thus, longitudinal studies that enrol adolescents in more
diverse age groups and employ more diverse measures
of current use are needed to examine the patterns of
NMUPPR.
In conclusion, NMUPPR among Chinese high school

students is a significant public health problem that war-
rants the attention of policymakers, researchers and

Table 4 Predictors of NMUPPR based on a two-level

multivariate logistic regression model

Variables AOR (95% CI)

School level

School category

General high school 1.00 (reference)

Vocational high school 1.64 (1.42 to 1.89)*

Individual level

Gender

Female 1.00

Male 0.98 (0.86 to 1.12)

Age (years) 0.99 (0.93 to 1.05)

Grade

10 1.00

11 1.27 (1.09 to 1.46)

12 1.53 (0.99 to 2.37)

Living arrangement

With both parents 1.00

With only father or mother 0.89 (0.78 to 1.03)

With others 0.97 (0.82 to 1.15)

Pocket money (RMB)

<100 1.00

100–299 1.21 (1.02 to 1.43)*

>300 1.24 (1.04 to 1.47)*

Family economic status

Above average 1.00

Average 1.03 (0.90 to 1.17)

Below average 0.77 (0.60 to 0.98)*

Family relationships

Good 1.00

Normal 1.12 (0.89 to 1.41)

Difficult 1.26 (1.02 to 1.54)*

Academic stress

Above average 1.00

Average 1.13 (0.97 to 1.33)

Below average 1.20 (0.98 to 1.46)

Classmate relationships

Good 1.00

Average 1.25 (0.91 to 1.72)

Poor 1.24 (0.90 to 1.72)

Relationships with teachers

Good 1.00

Average 1.50 (1.20 to 1.89)*

Poor 1.57 (1.23 to 2.01)*

Parents engaged in NMUPD

No 1.00

Yes 2.31 (1.79 to 2.98)*

Friends engaged in NMUPD

No 1.00

Yes 1.75 (1.38 to 2.22)*

Cigarette smoking

No 1.00

Yes 1.53 (1.29 to 1.82)*

Alcohol drinking

No 1.00

Yes 1.02 (0.89 to 1.17)

Feel lonely

<1 day/week 1.00

1–4 days/week 0.86 (0.71 to 1.04)

>4 days/week 1.06 (0.87 to 1.29)

Continued

Table 4 Continued

Variables AOR (95% CI)

Suicide behaviour

Never 1.00

Considered 3.47 (2.34 to 5.15)*

Attempted 2.08 (1.29 to 3.35)*

*According to the two-level multivariate logistic regression model
with adjustment for other variables, p<0.05.
AOR, adjusted OR; NMUPD, non-medical use of prescription
drugs; NMUPPR, non-medical use of prescription pain relievers.
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practitioners. Effective interventions to prevent and
control NMUPPR among high school students are
highly recommended and should consider the influence
of both individual-level and school-level factors.
First, parents and schools should focus on NMUPPR
among adolescents, particularly those who struggle in
psychosocial-related or school-related relationships.
Furthermore, educational campaigns that are directed at
families and schools are needed to improve awareness of
the serious consequences of NMUPPR. Moreover, pol-
icies that aim to control the sale of prescription pain
relievers to adolescents without a doctor’s prescription
are highly recommended. Finally, a well-established sur-
veillance programme to supervise and control non-
medical prescription drug use and to predict trends in
long-term negative outcomes of NMUPPR among ado-
lescents (similar to MTF in the USA) is expected to be
developed in China.
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