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AbstrAct
Background: Methylphenidate is highly abused by 
methadone maintenance treatment (MMT) patients. 
However it is not routinely tested by the national authority. 
Predictors for methylphenidate abuse are needed. 

Methods: Patients filled out a questionnaire concerning 
methylphenidate effects, indications, and risks both before 
and after an explanation session. Self-reported misuse 
was determined with two cross-sectional evaluations 
and sporadic random screenings between 2013 and 2017. 

Results: Of the 237 participants, 87(36.7%) self-reported 
methylphenidate lifetime usage (“Ever”), while 150 reported 
never using it (“Never”). Forty-five (19.0%) participants 
tested positive for methylphenidate (36[41.4%] “Ever” vs. 
9[6%] “Never”, p<0.0005). Knowledge score (ranged 0-19) 
was higher among the “Ever” participants when compared 
to the “Never” participants, and improved following the 
explanatory session. Logistic regression found that 
participants in the “Ever” group were more likely to be 
alone OR=2.2(95% CI 1.2-4.3) and abusing benzodiazepines 
after one year in MMT OR=4.6(95% CI 2.5-8.3). Furthermore 
they also had a higher pre-session knowledge score OR=1.1 
(95% CI 1-1.2). A high score also characterized 9 “Never” 
patients whose urine was positive for methylphenidate. 

Conclusion: A high knowledge score may reflect 
methylphenidate abuse, independent of self-reported 
information. Self-reporters of methylphenidate usage 
were also found to abuse benzodiazepines. 

Address for Correspondence:  Einat Peles, PhD, Adelson Clinic, 1 Henrietta Szold St., Tel Aviv 64924, Israel   einatp@tlvmc.gov.il

introduction

Methylphenidate (Ritalin®), an amphetamine-like stimu-
lant drug with dopamine and noradrenaline reuptake 
inhibition properties, is mainly indicated for attention 
deficit hyperactivity disorder (ADHD) (1). ADHD stimu-
lants are classified as Schedule II controlled substances 
in the United States based on their potential for abuse, 
dependence, and harm to individuals and public health, 
which is consistent with the Convention on Psychotropic 
Substances 1971 (2). Methylphenidate included in the 
Israeli Drug Control Ordinance 1973, and the Israeli 
Pharmacists Ordinance (New Version), 5741-1981.

In Israel, a survey among high school students (aged 
17-18 years) reported a 0.9% rate of non-prescribed meth-
ylphenidate use within the last 30 days (3). A national epi-
demiological survey in 2016 found the same rate (0.9%) 
among the adult sample (4). As seen in substances with 
dependence and addiction potential, methylphenidate 
usage among at-risk groups is significantly higher (5, 6). 
A report from France that was based on the 2008–2010 
OPPIDUM survey found that at-risk groups were mostly 
male (85.4%), had a relatively low socioeconomic status 
(70%), obtained methylphenidate illegally (68%) and 
used it intravenously (52%) (5).

Methadone maintenance treatment (MMT) is a chronic 
treatment modality that is effective for a majority of 
individuals with opiate addiction (7). In MMT, routine 
monitoring for drug abuse is an important part of treat-
ment. Privileges (i.e., take home doses and treatment 
payment discounts) may be achieved in patients with 
negative drug screenings over a period of time. According 

Methylphenidate Abuse and Knowledge about Its 
Risk among Patients in Methadone Maintenance 
Treatment 
Liad Maslaton, MD student,1 Miriam Adelson, MD,2 Anat Sason, MA,2 Shaul Schreiber, MD,1-4 and Einat Peles, PhD1,2,4 

1 Sackler Faculty of Medicine Tel Aviv University, Tel Aviv, Israel
2 Dr. Miriam & Sheldon G. Adelson Clinic for Drug Abuse, Treatment & Research, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel 
3 Department of Psychiatry, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel 
4 Sagol School of Neuroscience, Tel Aviv University, Tel Aviv, Israel

Isr J Psychiatry - Vol. 56 - No 1 (2019)



16

Methylphenidate abuse aMong Methadone Maintenance patients

to the regulations and procedures in the USA (SAMHSA) 
and in Israel (Israeli Ministry of Health, 2004), usage of 
opiates, cocaine, benzodiazepines (BDZ), amphetamines 
and cannabinoids (THC) are routinely monitored. We 
suspected methylphenidate abuse among our MMT 
patients and a point prevalent one-month urine test 
evaluation study subsequently revealed a high rate of 
abuse (14.7%). In our previous study, methylphenidate 
abuse was also found to characterize BDZ abusers with 
fewer years of education. These patients were found to 
have a poor cognitive state (MMSE score) and a high 
ADHD score. More interestingly are the similarities 
between methylphenidate abusers and non-abusers in 
the MMT cohort. They did not differ in drug injecting 
practices, hepatitis C, HIV antibody, or in the abuse of 
other substances, such as cocaine. This raises the possibil-
ity and suspicion that methylphenidate may be abused 
for the purposes of self-medication by some patients (6).

Methylphenidate abuse is not routinely monitored 
in MMT clinics in Israel. In our study, patients were 
found to have a high rate of methylphenidate abuse. 
Therefore, our aims in the current study are: 1. to educate 
and enhance patients’ knowledge of methylphenidate 
indications and the nature of the risks associated with its 
abuse; 2. to find predictors for identifying abusers, and 
to evaluate their motives, circumstances and patterns, as 
well as their knowledge on methylphenidate indications, 
effects and risks. We hypothesized that abusers would be 
characterized as reported earlier and would show high 
ignorance to the drug methylphenidate, which would 
improve after an educational session. 

Methods
setting
The study was approved by the Tel Aviv Medical Center 
Helsinki committee (IRB #07-111). The MMT clinic treats 
approximately 350 patients who meet criteria similar to 
those of the U.S. Federal Regulations for entering methadone 
treatment (i.e., DSM-IV criteria of dependence with multiple 
self-administrations of heroin per day for at least one year). 

MeAsureMent tool
Patients were interviewed by their therapists and answered 
structured knowledge questionnaires in 2016 (scored 0-19) 
about their knowledge and usage of methylphenidate 
before and after an educational session. Questionnaires 
included structured questions about methylphenidate 
use, the reason for usage, and method of administration.

Usage was measured in four categories: never, past, 
occasional, and chronic. We further divided the patients 
into two groups: those who responded never (“Never”) 
and those who responded past, occasional or chronic 
(“Ever”). 

PArticiPAnts
Each participant had at least one methylphenidate urine 
test (between 2013 and 2017). A total of 237 MMT patients 
fulfilled the inclusion criteria and were included in the 
study. Their sociodemographic and history of substance 
use characteristics are listed in Tables 1 and 2.

urine toxicology
Patients in our MMT clinic undergo repeated observed 
random urine tests (around two per month) throughout 
the entire length of their treatment for opiates, cocaine 
metabolite (benzoylecgonine), BDZ, cannabinoids 
(THC), and methadone metabolite by means of enzyme 
immunoassay systems (DRI® and CEDIA®) (8). A positive 
result was defined as at least one positive urine sample 
for any of the substances listed above. 

Urine results in the first and 13th month of treatment, 
as well as the methadone dose after one year in treatment, 
were taken for analyses.

Qtc MeAsureMents
The QT interval represents electrical depolarization and 
repolarization of the cardiac ventricles. A lengthened 
QT interval is a marker for potential ventricular tachyar-
rhythmias, torsades de pointes, and sudden death. The QT 
interval needs to be corrected (QTc) using the patient’s heart 
rate in beats per minute. The automated QT measures of 
the electrocardiogram were corrected for QTc based on 
the Bazett’s formula (Nihon Kohden, ECG-9620). 

QTc measurements at the time of urine testing were 
available for 103 patients. 

MethylPhenidAte AnAlyses
Methylphenidate misuse was tested as a point prevalent 
study at two time points (October, 2013, and March, 2015) 
for all patients in treatment: the first in one of the ran-
dom urine samples that are routinely taken during each 
month (6), and/or tested on admission to treatment or 
when the blood methadone level was assessed (i.e., when 
stabilized, before their first take-home dose privilege), 
and/or according to therapist request when suspected 
since 2016. A cutoff urine concentration of 100 ng/ml 
of methylphenidate was considered a positive result. 
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 stAtisticAl AnAlysis
Statistical analyses were performed using the SPSS-22 pack-
age. Comparison between groups (i.e., 2 groups Table 1, 4 
groups Table 2) were done using the Chi-square or Fisher’s 
exact test in categorical variables and the one-way analysis of 
variance (ANOVA) in continuous variables. Repeated mea-
surements were used to compare changes in score before and 
after the education session. A multivariate analysis logistic 
regression model for self-reported methylphenidate abuse 
was applied including all the variables that were found to be 
significant (p < 0.05) in the univariate analyses. Adequacy of 
the model was determined with the Contingency Hosmer 
and Lemeshow test (chi-square=6.1, p = 0.6) (9). 

results
PAtients’ chArActeristics 
Of the 237 participants, 150 reported never having used 
methylphenidate (“Never”), while 87 (36.7%) reported 
having used it (“Ever”). Most of the patients in the “Ever” 
group (62/87, 71.3%) reported past use, while 20 (23.0%) 
reported occasional use, and 5 (5.7%) reported chronic 
use. The route of ingestion was mainly oral (51.7%), fol-
lowed by snorting (40, 46.0%), and injection (2, 2.4%). 
Of the 17 patients who reporting using methylphenidate 
for treating ADHD, or to deal with concentration impair-
ment, the route of methylphenidate administration was 
primarily oral (76.5%). Of the 21 patients who reported 
using methylphenidate recreationally, 52.4% took it orally 
and 9.5% injected. Of the 17 patients who reported using 
methylphenidate for depression, the primary route of 
administration was snorting (58.8%). Fourteen patients 
reported using methylphenidate just for curiosity, 57.1% of 
which report snorting as the main mode of administration. 
The rest of the patients report using methylphenidate for 
miscellaneous reasons (one for gaining self-confidence, 2 
for boredom, 2 instead of other substances, 1 because of 
peer pressure, and 1 for weight loss [10 patients did not 
provide the reason]). Our results indicate a possible cor-
relation between the reason for using methylphenidate and 
the mode of administration (i.e., the majority of patients 
that report using it for depression primarily used snorting 
as the main administration route). 

coMPArison between the “ever” And “never” 
grouPs (tAble 1)
The “Ever” group had a higher proportion of patients who 
tested positive for methylphenidate in urine compared to the 
“Never” group (41.4% vs. 5.3%, respectively, p < 0.0005), as 

well as more BDZ abusers on admission (63.2% vs. 40.3%, 
p = 0.001) and after one year (60.9% vs. 23.6%, p < 0.0005). 
Furthermore, “Ever” patients were treated with higher doses 
of methadone (143.8±41.1 mg/day vs. 127.8±44.1 mg/day, 
p = 0.007). The marital status differed between groups, with 
a higher proportion of single persons in the “Ever” group 
(77.1 vs. 59.5%, respectively, p = 0.007). The two groups were 
comparable in age, gender, duration in MMT, proportion 
of cannabis, opiate, and cocaine abuse on admission and 
after one year, as well as the proportion of patients with 
history of IV drug use and positive antibody for hepatitis C. 

Knowledge score
The mean knowledge score was significantly higher 
for the “Ever” group compared to the “Never” group. It 
improved following the education session among all the 
participants, but more so for the “Never” group (8.7±4.4 
to 13.6±4.4 compared to 10.7±4.0 to 14.2±4.1 for the 
“Ever” group)(Repeated measure (p(Time)<0.0005), 
p(Time*Group)=0.03, p(Group)=0.005)).

Table 1. Comparison between patients who reported lifetime 
using methylphenidate and patients who reported never using 
methylphenidate in methadone maintenance treatment (MMT) 

Ever 
used
n = 87 

Never 
Used
n = 150 

p  
value 

Female n (%) 20 (23.0) 37 (24.7) 0.9

Age at opioid onset* (y) 22.0±6.3 21.7±5.7 0.7

Duration of opioid usage* (y) 17.7±9.9 19.1±10.7 0.3

Duration in MMT* (y) 9.7±6.3 10.5±6.9 0.3

Being alone# n (%) 67 (77.9) 88 (58.7) 0.003

Any Axis I diagnosis n (%) 47 (54.7) 61 (40.7) 0.04

Education* (years) 10.3±2.1 9.8±3.0 0.2

Methylphenidate, tested 
positive n (%)

36 (41.4) 8 (5.3) <0.0005

Hepatitis C antibody n (%) 50 (57.5) 77 (51.3) 0.4

Ever injected# n (%) 57 (67.1) 86 (57.7) 0.2

Urine on admission n (%)
Benzodiazepines 
Cocaine
Cannabis

55 (63.2)
24 (27.6)
13 (14.9)

60 (40.0)
42 (28.0)
16 (10.7)

0.001
1
0.4

After one year: n (%)
Opiate 

N=87
29 (33.3)

N=148
40 (27.0) 0.4

Benzodiazepines 53 (60.9) 35 (23.6) <0.0005

Cocaine 20 (23.0) 26 (17.6) 0.3

Cannabinoids 12 (13.8) 8 (5.4) 0.03

Methadone dose* (mg/day) 143.8±41.1 127.8±44.1 0.007 (F=7.4)
#1 of the “Ever used” was unknown for marital status, 2 of the “Ever 
used” and 1 of the “Never used” were unknown for injection.
Chi square. *ANOVA analyses 
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In the knowledge questionnaire, 75.9% of patients in 
the “Ever” group compared to only 53.1% of patients in 
the “Never” group correctly answered questions on the 
effects of methylphenidate. For example, 33.6% of patients 
in the “Never” group incorrectly labeled methylphenidate 
as an anxiolytic, compared to only 20.7% of the patients 
in the “Ever” group. 13.3% of patients in the “Never” 
group also incorrectly designated methylphenidate as 
either an analgesic or unknown, compared to only 3.4% 
of patients in the “Ever” group. Furthermore, the item 
regarding possible adverse effects (reduced appetite, sleep 
disturbance and headache) was correctly answered by 
49.4% of the “Ever” group compared to only 38.7% of 
the “Never” group (p = 0.1). Another item on the psy-
chotic adverse effects of high doses of methylphenidate 
was answered correctly by 60.9% of the “Ever” group 
compared to 38.7% of the “Never” group (p = 0.001).

MethylPhenidAte use- objective And subjective 
When evaluating the four subgroup populations (Table 2), 
the “Never-positive” group (9 patients who self-reported 

never using the substance but tested positive for it) pre-
sented with some trend differences in the knowledge assess-
ment when compared to others. Specifically, more of them 
were females (significance achieved only if comparing them 
5[55.6%] to the three other groups combined 52[22.8%], 
p=0.04). Although not significant, fewer had DSM-IV-TR 
Axis I psychiatric diagnoses, more abused cocaine on 
admission to MMT and after one year, and more were still 
abusing opioids after one year in MMT. However, these 
patients had significantly lower doses of methadone dose 
compared to that of the others. Their knowledge score was 
similar to that of the “Ever” group but was higher than the 
“Never-negative” group (patients who self-reported never 
using the substance and tested negative for it), and was the 
highest following the educational session. 

Patients in the “Never” group (n=141) improved from 
8.6±4.4 to 13.4±4.4, while 51 patients in the “Ever” group 
improved from 10.7±3.7 to 14.6±3.9. Of those who tested 
positive, 9 who self-reported never using methylphenidate 
improved from 10.9±3.8 to 17.0±2.6 and the 36 who 
self-reported ever using methylphenidate improved from 
10.8±4.5 to 13.7±4.3. Repeated measure (p[time]<0.0005), 

p(Time*Group)=0.1, p(Groups)=0.003 (Figure 1).

MultivAriAte AnAlyses
Logistic regression multivariate analyses found “Ever” 
users as being 2.2 times more likely to live alone (95% 
CI 1.2-4.3, p = 0.02), 4.6 times more likely to abuse 
BDZ after one year (95% CI 2.5-8.3, p < 0.0005), 
and more likely (OR=1.1) to have a higher score in 
the knowledge questionnaire before the educational 
session (95% CI 1-1.2, p = 0.009). Variables that were 
not significant in the multivariate analyses were BDZ 
on admission, THC after one year, Axis I psychiatric 
diagnosis, and methadone dose after one year. 

MethylPhenidAte And Qtc 
Of the 103 patients with available QTc findings, the 
mean QTc was significantly higher among the 9 patients 
with positive urine test results for methylphenidate 
compared to 94 patients with negative urine test results 
for methylphenidate (445.6±24.3 and 427.1±23.9, 
respectively, p = 0.03). The difference was still signifi-
cant after controlling for time in treatment (p = 0.04). 

discussion
We found that the predictors for methylphenidate 
abuse among our patients in MMT include a high 

Table 2. Comparison between the 4 subgroups; self-reported lifetime 
“Ever” and “Never” groups and negative and positive results for 
methylphenidate in urine among patients in methadone maintenance 
treatment

“Ever”
positive
36  
(100%)

“Ever”
negative
51  
(100%)

“Never”
positive
9  
(100%)

“Never”
negative
141  
(100%)

p  
value 

Female 9 (25.0) 11 (21.6) 5 (65.6) 32 (22.7) 0.2

Being alone 29 (82.9) 38 (74.5) 5 (55.6) 84 (58.9) 0.02

Any Axis I 
diagnosis)

21 (60.0) 26 (51.0) 2 (22.2) 59 (41.8) 0.09

Ever injected 22 (62.9) 35 (70.0) 7 (77.8) 79 (56.4) 0.2

Urine on 
admission:
Benzodiazepines 
Cocaine
Cannabinoids 

25 (69.4)
12 (33.3)
7 (19.4)

30 (58.8)
12 (23.5)
6 (11.8)

4 (44.4)
4 (44.4)
0 (0)

56 (40.0)
38 (27.1)
16 (11.4)

0.005
0.5
0.3

After one year:
Opiate 12 (33.3) 17 (33.3) 4 (44.4) 36 (25.9) 0.5

Benzodiazepines 27 (75.0) 26 (51.0) 3 (33.3) 32 (23.0) <0.0005

Cocaine 6 (16.7) 14 (27.5) 3 (33.3) 23 (16.5) 0.3

Cannabinoids 6 (16.7) 6 (11.8) 0 (0) 8 (5.8) 0.1

Methadone dose 
(mg/day)*

148.6±38.8 139.8±42.4 114.2±41.7 128.7±44.1 0.03 (F=3.1)

Score (pre)a* 10.8±4.5 10.7±3.7 10.9±3.8 8.6±4.4 0.002 (F=5.2)

Score (post)b* 13.7±4.3 14.6±3.9 17.0±2.6 13.4±4.4 0.05 (F=2.7)
aScore before the explanatory session
bScore after the explanatory session
Chi square. *ANOVA analyses 
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score on the methylphenidate knowledge assessment, BDZ 
abuse after one year since entry to MMT, and living alone. 
In support of our earlier study (6), these patients are more 
likely to have a dual diagnosis and therefore may be more 
inclined to self-medicate. This finding is consistent with 
patient self-reports on reasons for methylphenidate usage. 
Specifically, 19.5% reported using it for better concentra-
tion and for ADHD symptoms. Of these patients, most 
reported oral administration. Interestingly, an additional 
19.5% reported using the substance for depression. Of 
these patients, most reported snorting as the main route 
of administration. 

The most important group of patients identified in this 
study is comprised of those who hide methylphenidate 
use. Although the group was relatively small, the charac-
teristics of these patients were very different from patients 
who did not hide methylphenidate use. Specifically, more 
of them co-abused cocaine and opiates, and were being 
treated with low methadone doses. These findings may 
suggest that their methadone dose does not adequately 
block mu receptors, given that they still abused opiates. 
Furthermore, there is an association between cocaine abuse 
and a higher density of mu receptors (10, 11). Unlike the 
other methylphenidate abusers that may self-medicate, 
this group may abuse methylphenidate as they abuse other 
substances, such as cocaine. Another interesting finding 
is that most of the patients who hide methylphenidate use 

were females, and unlike the male patients with methyl-
phenidate use, women had no dual diagnosis. This group 
of methylphenidate users may characterize the women in 
prostitution. Interestingly, their pre-session knowledge 
scores were similar to that of the “Ever” group, and their 
post-session scores were the highest.

A recent study in an animal model (12) suggested that 
high-dose methylphenidate may have an analgesic effect 
among MMT patients. A significant additive antinocicep-
tive effect (measured by retention time in a hotplate assay) 
was noted when increasing doses of acute methylphenidate 
were given to pre-treated mice on chronic methadone. 
However, this finding was not observed in mice receiving 
low methylphenidate doses. We have little information 
regarding the methylphenidate dosages that our patients 
take; however, it is possible that methylphenidate use may 
interfere with methadone treatment. We previously reported 
that patients who suffer from chronic pain are treated with 
higher methadone doses compared with other patients (13). 
We speculated that patients with high dosages of methadone 
may also use methadone for its analgesic properties (e.g., 
split doses). In the current study, patients in the “Ever” 
group were seen to be treated with higher methadone doses. 
Although not studied, they may also be characterized as 
suffering more from chronic pain. Furthermore, higher 
BDZ abuse was found in these patients, which is another 
factor that characterizes patients with chronic pain (14). 
However, since none of the methylphenidate users reported 
taking it for pain relief, we cannot draw conclusions. More 
research needs to be conducted in order to expand on this 
hypothesis. 

It is important to bear in mind that methylphenidate is 
also an old antidepressant medication (15, 16) that is no 
longer used for depression due to its potential addictive 
properties and side effects. In any event, the assumption 
that some MMT patients self-medicate their depression 
with methylphenidate needs further assessment. 

There are no strong data to suggest that methylphenidate 
increases the QTc in the general population (17). However, 
MMT patients do not comprise the “general population,” 
and the safety of a combined treatment of methadone and 
methylphenidate has never been studied. Indeed, within 
the limitation of a small sample with available QTc mea-
sures, we found a mean longer QTc for MMT patients who 
tested positive for methylphenidate. There are no objective 
screenings for methylphenidate in Israeli MMT clinics, and 
any variables that serve as predictors may only give some 
insight for identifying at risk groups. The low knowledge 
score that characterized the MMT patients in the “Never” 

Figure 1. Score of knowledge before and after educational 
session by lifetime “Never” and “Ever” self-reported use 
of methylphenidate and objectively tested Negative and 
Positive for methylphenidate in urine 
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group who used methylphenidate may serve as a screening 
tool when methylphenidate abuse is suspected. Finally, 
there are limitations in our findings since the objective 
measures for identifying methylphenidate usage were not 
optimal and may represent an underestimation. 

Until methylphenidate is routinely monitored in MMT 
clinics, predictors (a high knowledge score, benzodiaz-
epines usage, being alone) may contribute to identifying 
patients who are at risk.
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