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AbstrAct
Background: Non-medical use of prescription stimulants 
(NPS) by college students has been increasing in recent 
years. Studies of NPS users addressed multidrug use. 
Limited research attention has been paid to the medical 
use of prescription stimulants (MPS) and their association 
with the use of other substances. The present study 
examines the use of medical and non-medical prescription 
stimulants (MNPS) by students, and its association with 
cannabis, alcohol and tobacco use.

Methods: Self-report questionnaires were collected from 
814 social science undergraduates from three universities 
and one college in Israel (27.1% male and 72.4% female), 
average age 28.1 (SD= 0.79).

Results: 19.3% (N=155) of students were MNPS users: 
66.8% MPS (12.2% of the entire sample) and 33.1% 
NPS (7.1% of the entre sample). No differences were 
found between NPS and MPS with regard to the use 
of cannabis, alcohol and tobacco, but significant 
differences were found between MNPS users compared 
to abstainers (those who used neither medical nor non-
medical prescription stimulants), with MNPS using more 
substances than abstainers (46.5% of MNPS smoked 
cigarettes, compared with 27.7% of abstainers (χ2=28.55, 
df=4 , p<0.001); 80% of MNPS drank alcohol, compared 
with 70% of abstainers (χ2=10.10, df=4, p<0.05); and 
25.8% of MNPS used cannabis (χ2=8.44, df=4 , p<0.001), 
compared with 15.9% of abstainers.  
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INtrODUctION 
The non-medical use by college students of prescription 
stimulants (including Ritalin and Concerta), aimed at 
treating attention deficit hyperactivity disorder (ADHD), 
has been increasing in recent years worldwide (1-4).
College students use prescription stimulants for academic 
and recreational purposes (5).

The positive association between ADHD symptoms 
and substance use has been well documented (6). Studies 
have found that college students with ADHD are more 
likely to use or misuse prescription stimulant medications 
(7, 8) than are their peers without ADHD. 

Studies have shown that users of non-medical ADHD 
stimulants are more likely to use other substances (7, 9-11). 
The non-medical use of prescription stimulants appears 
to be adopted by individuals who already engage in drug 
abuse and misuse (12). Most studies focused on non-
medical users and on the association with the use of other 
substances by adolescents and college students (12-15). 
Limited research attention has been paid to the medical 
use of prescription stimulants (MPS) and its association 
with other substance use. One of these studies shows that 
MPS users were not at the same risk for drug abuse as 
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those who reported non-medical use (10). 
Studies concerning Israeli university and college stu-

dents found that the non-medical use of prescription 
stimulants has been increasing in recent year, similarly to 
the increased use of these substances among American 
college students (1-4). Use of these stimulants, primarily 
Ritalin, the most popular prescription stimulant in Israel 
(16), but also methylphenidate, which are listed in the 
Israeli Drug Control Ordinance and its amendment, is con-
sidered illicit and a health risk behavior (17-19). National 
data from two studies, conducted in 2013 and 2014 by the 
Israel Anti-Drug and Alcohol Authority (IADA), based 
on samples of 12 and 18 institutions of higher education 
(N=1156 and N=1562, respectively), estimated that in the 
preceding year, 13% of college and university students have 
sporadically used prescription stimulants for non-medical 
purposes. Extensive use of cannabis, alcohol and tobacco is 
considered to be a problem of all undergraduate students 
in Israel. Cannabis is the most common illegal drug used 
by undergraduate students. Studies have found that 40% 
of students reported cannabis use (31% in 2013) (17, 18). 

The aim of the present study was to learn about the 
use of MPS and NPS by undergraduate students, and the 
connection of such use with the cannabis, alcohol and 
tobacco use in Israel.

stUDy hypOtheses
Based on the literature review, we expected to find a correlation 
between the legality of the use of NPS and the use of other 
psychoactive substances, so that students who use NPS show 
a higher rate of use of such substances than do users with 
a prescription. Similarly, we expected to find a correlation 
between the use of NPS and of other psychoactive substances 
(cannabis, alcohol and tobacco) by students in Israel, so that 
students who use NPS show greater use of other substances.

MethODs

pArtIcIpANts
The study was conducted among a convenience sampling of 
students from social science faculties of three universities 
and one college in Israel. From a purposive sample of 814 
social science undergraduate students 27.1% were male, 
72.4% female, and the average age was 28.1 (SD= 0.79). 

tOOls
The data collection instrument included questions about 
background characteristics (such as age and gender), 

whether the participant has had a diagnosis of attention 
deficit, and whether the participant had a prescription 
for using stimulants. Students were also asked whether 
they were aware of the fact that prescription stimulants 
were listed in the Israeli Drug Control Ordinance, and 
that use of prescription stimulants without a medical 
prescription was a violation of the law. The second part of 
the questionnaire assessed the participants’ medical and 
non-medical use of prescription stimulants, as well as of 
cannabis, alcohol and tobacco. The main questions were:

Do you use prescription stimulants (such as Ritalin 
and Concerta) obtained with a prescription? Yes/ No

Do you use prescription stimulants without a prescrip-
tion? Yes/ No

If you use prescription stimulants (with / without a 
prescription), how often do you use it? A. Every school 
day. B. When I study for exams and during exams. C. Only 
during exams.

Do you use cannabis (all kinds of grass, hashish, mari-
juana) without a prescription? Yes/ No

If you do, how often? A. Every day. B. Once a week. C. 
Once a month. D. Seldom

Do you smoke cigarettes or other tobacco products?
A. No. B. 1-5 cigarettes per day. C. 6-10 per day. D. 11-20 

per day. E. A pack a day and more.
Do you drink alcoholic beverages (including beer)? A. 

No. B. A glass here and there. C. A glass or more per week. 
D. One glass a day. E. Several glasses a day.

Chi-square and odd ratio analysis were used to examine 
the data.

prOceDUre
The research was approved by the ethics committee of 
the university. All students received the questionnaires 
in the classroom during a 3-month period in 2016. 
The surveyors entered approximately 20 classrooms. 
Student volunteers were asked to complete anonymously 
a questionnaire in Hebrew. The principal investigator 
explained the study and its goals to the class lecturer in 
a phone conversation. Students were told that they were 
not required to complete the questionnaire if for any 
reason they were not interested in doing so.

resUlts
Eighty percent of the sample (n = 659, 80.7%) never used 
MPS or NPS, and were classified as abstainers; 19.3% 
(N=155) of the students have used both MPS and NPS, 
and were classified as MNPS. Among these, 66.8% were 
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users of MPS (12.2% of the student sample) and 33.16% 
were users of NPS (7.1% of the student sample). 

In accordance with study hypotheses, we first exam-
ined the differences between students using prescription 
stimulants legally and those using them illegally. Contrary 
to our hypothesis and to the literature review, chi-square 
tests showed that there was no significant correlation 
between illegal use of prescription stimulants and the 
use of other substances: the rate of cannabis, alcohol and 
tobacco use among illegal users of prescription stimulants 
was similar to the rate among the legal users (χ2= = 5.016, 
1.475, 0.516, df = 4. P> 0.05, respectively). 

Among legal users of prescription stimulants, 49% 
were smokers, 80% alcohol users and 24.8% cannabis 
users. These rates are similar to those among the non-
medical users of prescription stimulants (40%, 80% and 
28%, respectively).

To verify our second hypothesis, we examined the 
correlation between the medical and non-medical use 
of prescription stimulants on one hand, and the use of 
psychoactive substances on the other. 

Table 1 shows demographic variables describing the 
research population divided into users and non-users of 
prescription stimulants, and the rate of use of tobacco, 
alcohol and cannabis.

Table 1 shows that the mean age of the research sample 
was 28.16 years. The majority of the sample were women 
(consistent with the ratio of women in the social science 
departments). We found significant differences between 

MNPS and abstainers in the use of cannabis (χ2=8.44, 
df=4, p<0.001), alcohol (χ2=10.10, df=4, p<0.05) and 
tobacco (χ2=28.55, df=4, p<0.001).

Analysis of One-Way Variance (ANOVA) indicated 
that no significant differences were found between the 
students in the various institutions in the use of medical 
and non-medical prescription stimulants (MNPS) (f = 
2.521, df = 3, p> .05). 

Table 2 shows that the odds of MNPS users to using 
cannabis were 1.85 times higher than those of abstainers, 
the odds of using alcohol were 1.60 times higher than 
those of abstainers, and the odds of experiment with 
tobacco were more than 2.26 times higher than those 
of abstainers. 

DIscUssION
The present study examined the medical and non-medical 
use of prescription stimulants by undergraduate students, 
and its connection with other substance use. The findings 
show that NMPS use tends to be associated with higher 
levels of use of substances such as cannabis, alcohol 
and tobacco. This finding is consistent with those of 
previous studies, which found a connection between 
the use of prescription stimulants and that of additional 
psychoactive substances among abusers of prescription 
stimulants for non-medical purposes (12-15). Studies 
show that users of non-medical stimulant are more likely 
to use other substances (9, 10) because MPS appear to 
be adopted by individuals who have already engaged in 
drug abuse and misuse (12). 

Contrary to these studies, however, the results of the 
present study show no differences between NPS and 
MPS users in the association of prescription stimulants 
use with the use of other substances such as cannabis, 
alcohol and tobacco. In other words, we found that the 
correlation between the use of prescription stimulants and 
of other psychoactive substances is present also among 
users of legal prescription stimulants, not only among 
those who use them without a prescription.

Table 1. Demographic characteristics and substances use 
among MNPS Abstainers and Overall (N=814)

MNPS
(N=155)

Abstainers 
(N = 659)

Overall 
(N = 814)

T=1.585, df=519.112 M=28.12 
(SD=7.09)

M=27.98 
(SD=8.00)

M=28.16 
(SD=7.9)

Age

Gender

χ2=1.244, df=1 
36 (23.7%)180 (27.8%)221 (27.6%) Male

116 (76.3%)459 (71.8%)581 (72.4%)Female

Year of study

χ2=3.870, df=3

67 (43.2%)325 (50.2%)396 (50.1%)First

42 (27.1%)169 (26.1%)214 (27.1%)Second 

39 (25.8%)127 (20.2%)170 (21.5%)Third

3 (2.0%)7 (1.1%)10 (1.3%)Fourth

Substance use

χ2=8.44**, df=4 
χ2=10.10*, df=4 
χ2=28.55***, df=4

40 (25.8%)102 (15.9%) 142 (17.8%)Cannabis

124 (80%)451(70%)589 (71.9%)Alcohol

72 (46.5%)178 (27.7%)266 (31.5%)Tobacco

*p<.05, **p<.01, ***p<.001

Table 2. OR (95% CI) of cannabis, alcohol and tobacco use 
among MNPS, abstainers and overall 

Substance
Overall 
(n = 814)

Abstainers 
(n = 659)

MNPS
(n=155) OR (95% CI)

Cannabis 17.8% 15.9% 25.8% 1.85*** (1.21, 2.8)

Alcohol 71.9% 70% 80% 1.60* (1.08, 2.36) 

Tobacco 31.5% 27.7% 46.5% 2.26***(1.58, 3.24)

*p<.05, **p<.01, ***p<.001
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The present study is the first to suggest an association 
between the use of prescription stimulants and that of 
other psychoactive substances, irrespective of whether 
the prescription stimulants have been used legally. This 
association needs to be investigated further. Many studies 
conducted to date have linked the use of prescription 
stimulants with academic achievement and the attempt 
to improve it (20). But research findings raise the ques-
tion whether there may be additional factors leading to 
widespread use of prescription stimulants by students 
having to do with the leading variables related to the use 
of psychoactive substances in general.

This study included a self-report questionnaire, a com-
mon methodological tool in the Social Sciences, that could 
lead to response bias, as well as deviations due to selective 
memory and social desirability and more. Despite this 
limitation, the anonymity and confidentiality guarantee 
in this study may have reduced the social desirability bias, 
and we believe that our findings accurately represent the 
reality of MNPS use by undergraduate students in Israel, 
and its association with cannabis, alcohol and tobacco use. 

cONclUsIONs
Users of both medical and non-medical prescription 
stimulants are at risk of using other substance such as 
cannabis, alcohol and tobacco. Interventions and pre-
vention programs must focus on all students who use 
MNPS, and not only on NPS users. 
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