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Abstract 
Objectives: This paper deals with the methylphenidate (MPH) misuse by 
adults in Germany. Results of a survey among primary care physi-
cians/internists have been supplemented by a comparison with the literature. 
Methods: In the period from October 5-20, 2015, a survey was sent to 414 
primary care physicians/internists in four German cities (n = 10 were undeli-
verable). The response rate was 58% (n = 235). 34 original works on MPH 
abuse worldwide were found in the literature and are used in the analysis of 
the present data situation. The literature published before November 9, 2015 
is considered in this paper. Results: 14% of the doctors who took part in the 
survey said that they had been asked for MPH prescriptions without any 
medical indication. The most frequent reason given for the request (42%) was 
adult attention deficit/hyperactivity disorder (ADHD) not verified by docu-
ments. According to the comparison with the literature, university students 
had a lifetime prevalence of MPH misuse ranging from 0.8% to 16.6% and 
school children had a misuse rate of 4.0%. In the civilian US population, the 
misuse rate was 4.2%. Among patients in possession of a current MPH pre-
scription due to a diagnosis, the lifetime prevalence was 29% and among ado-
lescents with suspected alcohol and/or drug problems 20%. Conclusions: 
MPH misuse is a major problem which has not been studied sufficiently. 
MPH misuse not only plays a role in the field of psychiatry, but also in other 
disciplines. Misuse particularly following a therapeutic prescription should be 
taken into account. 
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1. Introduction 

In Germany, methylphenidate (MPH) came on the market in 1954 [1]. After it 
was available without prescription for years, it became subject to the law go-
verning the use and traffic of drugs in 1971 [2]. The substance acts–similarly to 
amphetamine and methamphetamine–as an inhibitor on presynaptic neuro-
transmitter transporters, especially on transporters of dopamine and noradrena-
line [3] [4]. 

The principal application is the treatment of attention deficit/hyperactivity 
disorder (ADHD) among children and since 2011 a drug containing methylphe-
nidate has been available for the treatment of adults [5] [6]. As a conceivable re-
sult, the number of insured employed people with at least one MPH prescription 
increased in Germany by 80% in 2013 compared to 2011 [7]. The largest increase 
in terms of percentage (148%) was found among patients in their early 30’s [7]. 

A look at the side effects reveals that the substance should not be underesti-
mated. According to a triple-blind, placebo-controlled study, a low-dose MPH 
intake (0.3 mg/kg) may already cause unspecific side effects such as lack of appe-
tite, insomnia, stomach pains and headaches [8]. Moreover, intake can produce 
tachycardia as well as a diastolic and systolic hypertension [9]. An overdose is 
noticeable by numerous-predominantly cardiovascular and neurologi-
cal-sympathomimetic effects [10]. Typical cardiovascular indicators of an over-
dose are tachyarrhythmias [10]. Neurological complaints are sometimes harm-
less irritability or euphoria; however, they can also result in psychosis and epi-
leptic seizure [10]. According to a recent review study from our group of au-
thors, a MPH therapy may even entail–potentially persistent–changes in beha-
vior [11]. 

In recent years, there have been multiple indications of adult drug abuse of 
methylphenidate, and it is usually mentioned in the context of desired perfor-
mance enhancement [12] [13] [14]. In this regard, methylphenidate is–with re-
gard to prescription drugs in general–the most known stimulant within the 
group of German students [13]. Considering that 90% of German students feel 
stressed occasionally or frequently, the desire for performance enhancement 
does not appear far-fetched [15]. The authors of the present study used the fol-
lowing definition for methylphenidate misuse/abuse: recreational use and/or use 
without a prescription [16]. Because the current literature does not allow any 
clear separation between “misuse” and “abuse”, these two terms are considered 
as synonymous in this paper. However, in the following, both terms are used to 
ensure that recent studies are cited properly. 

The aim of this paper was to investigate the role of methylphenidate misuse 
among adults in Germany. It intended to detect whether this circumstance plays 
a role in general and–if so–in which order of approximate magnitude. As far as 
the authors know, this is the first survey of German doctors/internists on the 
subject of methylphenidate abuse among adults and should serve as a pilot study 
for potential following representative data collection. Previous reviews focused 
mainly on the US population and on stimulants in general; in contrast, the 
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present paper focuses on misuse world-wide and on methylphenidate, in partic-
ular [17]. 

2. Methods 
2.1. Participants and Procedure 

From the October 5-24, 2015, questionnaires on problem were sent to primary 
care physicians/internists who treat non-privately insured patients1and practice 
in four German cities. Even though we did not aim to obtain representative data, 
we have selected four cities with different population structures, geographic lo-
cations in the country and sizes–instead of one–in order to obtain certain extent 
reliable, transferable data. Selected were Munich (International city, population 
~1.5 million), Frankfurt am Main (Financial metropolis, population ~732,000, 
formerly Western Germany), Augsburg (Rural area, population ~287,000) and 
Halle an der Saale (Formerly Eastern Germany, ~237,000 citizens). If differences 
within the cities were noteworthy, they naturally were given attention. The con-
tact addresses are public data from the Association of Statutory Health Insur-
ance Physicians (www.kvb.de, www.kvhessen.de, www.kvsa.de), and the authors 
received an alphabetical address list for each city with the entire group of doctors 
who treat non-privately insured patients in the respective city (Munich, Frank-
furt am Main and Augsburg on August 31, 2015, Halle an der Saale on Septem-
ber 1, 2015). Every doctor on the list for Frankfurt am Main (n = 132), Augsburg 
(n = 55) and Halle an der Saale (n = 101) was contacted. To receive rough simi-
lar and proportionate list sizes per city, instead of a random sample, exactly only 
every fourth doctor from the strictly alphabetical list for Munich (no. 1, 5, 8, 
13,…: thus n = 216) was contacted. In total, 414 primary care physicians/internists 
were asked to participate in the survey. Apart from the requirement for inclusion 
on those lists, there were no inclusion or exclusion criteria defined. 

2.2. Questionnaire 

In addition to the questionnaire, all envelopes contained a personal cover letter 
and a handwritten self-addressed stamped envelope. The cover letter did not in-
clude a specific consent form. Instead respondents were given the option of 
stating their names or remaining anonymous, thus a non-participation was eva-
luated as non-consent in general, the decision for an anonymous participation as 
consent for an anonymous participation and the decision for a participation by 
stating their name as consent for a participation by name. It took at least five 
minutes to answer the following nine questions (Question 1 to 3: corresponding 
wording, cf. Supplemental data for precise wording): 
1. Are you a primary care physician, an internist or something different? 
2. Are you practicing in Munich/Frankfurt/Augsburg/Halle an der Saale? 
3. Are you working in the practice since 1 to 5 years (since 2011), 5 to 10 years (before 

2010), 10 to 15 years (before 2005), 16 to 20 years (before 2000), 21 years and longer 
(before 1995)? 

4. Do you have patients in your care with prescribed methylpenidate for medical 

 

 

1Participant in the treatment of non-privately insured patients = panel doctor = contract doctor 
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reasons? 
5. Have you ever had a case in which you were asked to prescribe methylpeni-

date without medical indication? 
6. If so: Who asked and who was it for? 
7. What was the reason given–from your point of view–for requesting a pre-

scription without indication? 
8. What did you do when asked? 
9. Do you want to add something related to the topic? 

As mentioned earlier, the survey is intended to provide an overview and not 
representative data, thus we accepted the use of an invalidated questionnaire. No 
approval of the local ethics committee was needed, thus an anonymous data col-
lection without patient data was used. 

97% (n = 404) of the envelopes were delivered by mail and 235 persons took part. 
This represents a response rate of 58% (cf. Table 1). Nine questionnaires could not be 
considered in the analysis due to a blank sheet (n = 6) or inconsistent information (n = 
3), meaning that 226 respondents were evaluated. Among these respondents, the ma-
jority (59%) stated their names and provided the authors with additional contact data. 
99% of the surveyed doctors said they were internists. Questioned in regard to the 
number of years the doctors have been practicing at the time of the study, there was an 
almost homogeneous distribution with one year to 21 or more years. Additional ques-
tions related to personal characteristics were rejected, fearing that this information in-
crease at the expense of participants and honest answers. Participants may fear crimi-
nal investigations. 

Assuming that a primary care doctor sees about 991 patients per quarter (eg. 
based on data for the fourth quarter of 2015: Bavaria: 883; Hesse: 909; Saxo-
ny-Anhalt: 1,090) and the analysis below included 226 survey participants, the 
survey considered 217,186 treated cases in just one quarter [18] [19] [20]. 

2.3. Literature Search 

For the comparison with the latest studies on methylphenidate misuse the key 
words for the literature search were as follows: “methylphenidate misuse”, “me-
thylphenidate abuse”, “methylphenidate neuroenhancement”, “methylphenidate 
students”, “ritalin misuse”, “ritalin abuse”, “ritalin neuroenhancement”, “ritalin 
students”. The following databases were used: PubMed (www.ncbi.nlm.gov/pub 
med), Google (www.google.de) and Google Scholar (www.scholar.google.de). 
 
Table 1. Responses to the questionnaire. 96.2% (n = 226) of the respondents stated the 
city. 

Town Dispatched Delivered Response rate 

Munich 30.4% (n = 126) 96.8% (n = 122) 60.7% (n = 74) 

Frankfurt 31.9% (n = 132) 97.0% (n = 128) 50.0% (n = 64) 

Augsburg 13.3% (n = 55) 98.2% (n = 54) 61.1% (n = 33) 

Halle 24.4% (n = 101) 99.0% (n = 100) 53.0% (n = 53) 

Total 100% (n = 414) 97.6% (n = 404) 58.2% (n = 235) 
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Only original works on the subject of methylphenidate misuse were considered 
for this study. Studies dealing with stimulants in general were only considered 
on condition that cases of methylphenidate misuse were also mentioned. In to-
tal, 34 original works were considered for this study. The search cutoff date was 
November 9, 2015. Later publications are not included in this paper. 

3. Results 
3.1. Part 1: Survey in Germany 
3.1.1. Patients with Medical Indication for Use of Methylphenidate 
With the exception of one individual, all respondents provided information on 
their care of patients having a medical indication for methylphenidate. Almost 
25% of the respondents gave a positive answer. 75% of them said that their pa-
tients were adults and 53% had children under their care. When comparing the 
four cities the greatest difference was between Munich and Halle (cf. Table 2). 

3.1.2. Inquiries with Regard to Non-Indicated Methylphenidate  
Prescriptions 

14% of the respondents had already been confronted with a situation in which 
they were asked to prescribe methylphenidate without a medical indication. The 
highest prevalence was in Munich (31%) and the lowest in Halle (4%). One doc-
tor from Munich (no. 1) added a handwritten note (“or I wasn’t aware of it”) in 
reference to additional unperceived cases, and one doctor from Frankfurt (no. 
181) was certain concerning this regard (“definitely one female addict”) (cf. Ta-
ble 3). When evaluating the questionnaires, it was assumed the doctors who 
checked “No, I have never had that, but I have heard of such cases from col-
leagues” also marked “No, I have never encountered it” as well. 44% (n = 14) of 
 
Table 2. Question: “Have you prescribed methylphenidate for medical reasons?”. 99.6% 
(n = 225) responded. Partly multiple answers. 

City No 
Yes 

Children Adults Both 

Munich 
(n = 74) 

60.8% (n = 45) 
39.2% (n = 29) 

48.3% (n = 14) 65.5% (n = 19) 13.8% (n = 4) 

Frankfurt 
(n = 64) 

85.9% (n = 55) 
14.1% (n = 9) 

55.6% (n = 5) 88.9% (n = 8) 44.4% (n = 4) 

Augsburg 
(n = 33) 

81.8% (n = 27) 
18.2% (n = 6) 

66.7% (n = 4) 100% (n = 6) 66.7% (n = 4) 

Halle 
(n = 52) 

88.5% (n = 46) 
11.5% (n = 6) 

66.7% (n = 4) 66.7% (n = 4) 33.3% (n = 2) 

Not stated 
(n = 2) 

50% (n = 1) 
50% (n = 1) 

0% (n = 0) 100% (n = 1) 0% (n = 0) 

Total 
(n = 225) 

77.3% (n = 174) 
22.7% (n = 51) 

52.9% (n = 27) 74.5% (n = 38) 27.5% (n = 14) 
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the doctors who had already encountered a request to prescribe methylphenidate 
without medical indication answered the previous question by stating that they 
also treat patients with indicated methylphenidate. 

3.1.3. Frequency of Inquiries 
63% of the doctors who stated they had been asked to prescribe methylphenidate 
without medical indication had encountered the situation three times at maxi-
mum. A doctor from Frankfurt was asked regularly about once a month (cf. Ta-
ble 4). 

3.1.4. Who Asked and Who Was It for? 
The majority of the inquiries (84%) was adults requesting a prescription for 
themselves. 29% of the inquiries were made by adults for their child. Four doc-
tors–three from Munich–were confronted with both situations. In Munich, the 
number of inquiries “for themselves” (n = 20) was higher than the average (cf. 
Table 5). 

About 50% of the adults asking for a prescription for themselves were known 
patients and about 50% were unknown new patients. No major differences were 
found between the various cities (cf. Table 6). Three additional notes were made 
by hand: 
 
Table 3. Question: “Have you ever had a case in which you were asked to prescribe me-
thylphenidate without medical indication?” 100% (n = 226) responded. 

City No, I never have 
No, I never have, but I  

have colleagues who have 
Yes, that has happened 

Munich (n = 74) 68.9% (n = 51) 5.4% (n = 4) 31.1% (n = 23) 

Frankfurt (n = 64) 92.2% (n = 59) 0% (n = 0) 7.8% (n = 5) 

Augsburg (n = 33) 93.9% (n = 31) 3.0% (n = 1) 6.1% (n = 2) 

Halle (n = 53) 96.2% (n = 51) 0% (n = 0) 3.8% (n = 2) 

Not stated (n = 2) 100% (n = 2) 0% (n = 0) 0% (n = 0) 

Total (n = 226) 85.8% (n = 194) 2.2% (n = 5) 14.2% (n = 32) 

 
Table 4. Frequency, when “Have you ever had a case in which you were asked to pre-
scribe methylphenidate without medical indication?” was answered with “Yes, that has 
happened”. 100% (n = 32) responded. 

City 
Frequency 

First time...  
years ago Only once 

In total, three 
times at maximum 

About once a 
month 

Munich 
(n = 23) 

30.4% (n = 7) 69.6% (n = 16) 0% (n = 0) 
13% (n = 3)  

[3/7/10] 
Frankfurt 

(n = 5) 
40.0% (n = 2) 40.0% (n = 2) 20.0% (n = 1) 0% (n = 0) 

Augsburg 
(n = 2) 

100% (n = 2) 0% (n = 0) 0% (n = 0) 0% (n = 0) 

Halle 
(n = 2) 

0% (n = 0) 100% (n = 2) 0% (n = 0) 0% (n = 0) 

Total 
(n = 32) 

34.4% (n = 11) 62.5% (n = 20) 3.1% (n = 1) 
9.4% (n = 3) 

[3/7/10] 
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Table 5. Follow-up question: “Who asked and who was it for?”, if “ Have you ever had a 
case in which you were asked to prescribe methylphenidate without medical indication 
“ was answered with “Yes, that has happened”. 96.9% (n = 31) responded. Partly multiple 
answers. 

City An adult asked own use An adult asked in favor of a child Both 

Munich (n = 23) 87.0% (n = 20) 26.1% (n = 6) 13.0% (n = 3) 

Frankfurt (n = 4) 100% (n = 4) 25.0% (n = 1) 25.0% (n = 1) 

Augsburg (n = 2) 0% (n = 0) 100% (n = 2) 0% (n = 0) 

Halle (n = 2) 100% (n = 2) 0% (n = 0) 0% (n = 0) 

Total (n = 31) 83.9% (n = 26) 29.0% (n = 9) 12.9% (n = 4) 

 
Table 6. Information relating to the patient status, if an adult asked a prescription for 
own use. 92.3% (n = 24) responded. Partly multiple answers. The note “Filling in for a 
colleague” was added in the category “An unknown patient” and the notes “acquain-
tance!” and “female colleague” in the category “A known patient”. 

City A known patient An unknown patient Both 

Munich (n = 19) 47.4% (n = 9) 57.9% (n = 11) 5.3% (n = 1) 

Frankfurt (n = 3) 66.7% (n = 2) 33.3% (n = 1) 0% (n = 0) 

Augsburg (n = 0)  

Halle (n = 2) 100% (n = 2) 0% (n = 0) 0% (n = 0) 

Total (n = 24) 54.2% (n = 13) 50.0% (n = 12) 4.2% (n = 1) 

 
“Filling in for a colleague” (no. 35) 
“Acquaintance!” (no. 73) 
“Female colleague” (no. 113) 

83% of the adults who requested a methylphenidate prescription for them-
selves were between 20 and 40 years of age. 

Two third of the adults who wanted a prescription for their child were known 
patients and one third unknown patients. Additionally, one note was added by 
hand: “a colleague” (no. 52). 

3.1.5. Reasons for Wanting a Prescription 
The most frequent reasons given for a prescription request without indication 
were “ADHD in adults–but not proved by documents” (42%) and “The drug is 
needed for learning and tests” (38%). In Munich, eleven out of 22 patients re-
quested a prescription due to adult ADHD, not proved by documents (cf. Table 
7). Additionally, two notes were added by hand: 
“X) So that he doesn’t always fall asleep during the opera” (no. 96) 
“Tiredness during the day” (no. 223) 

3.1.6. How Did Doctors React to This Situation 
Most doctors (65%) said that, in this situation, they did not prescribe methyl-
phenidate because they would not give prescriptions without indication. About 
10% examined the person. Altogether 29% issued a prescription to patients (cf. 
Table 8). Two notes were added by hand regarding “other reasons”: 
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Table 7. Question: “What was the reason given–from your point of view–for requesting a 
prescription without indication?”. 90.6% (n = 29) responded. Partly multiple answers. 
The note “x) so that he doesn’t always fall asleep during the opera” is not listed and the 
note “tiredness during the day” in the category “The medicine is needed to improve the 
ability to work”. 

City 

ADHD in 
adults–but not 

proved by 
documents 

The primary 
care physician 

cannot be 
reached 

The medicine 
is needed for 
learning and 

tests 

The medicine is 
needed to improve 
the ability to work 

No reason 

Munich 
(n = 22) 

50.0% 
(n = 11) 

31.8% 
(n = 7) 

27.3% 
(n = 6) 

18.2% 
(n = 4) 

9.1% 
(n = 2) 

Frankfurt 
(n = 3) 

0% 
(n = 0) 

33.3% 
(n = 1) 

66.7% 
(n = 2) 

33.3% 
(n = 1) 

33.3% 
(n = 1) 

Augsburg 
(n = 2) 

0% 
(n = 0) 

0% 
(n = 0) 

100% 
(n = 2) 

0% 
(n = 0) 

0% 
(n = 0) 

Halle 
(n = 2) 

50.0% 
(n = 1) 

0% 
(n = 0) 

50.0% 
(n = 1) 

0% 
(n = 0) 

0% 
(n = 0) 

Total 
(n = 29) 

41.4% 
(n = 12) 

27.6% 
(n = 8) 

37.9% 
(n = 11) 

17.2% 
(n = 5) 

10.3% 
(n = 3) 

 
Table 8. Question: “What did you do when asked?”. 96.9% (n = 31) responded. Partly 
multiple answers. 

City 
Medical  

examination 
1.) 

Called  
primary  

physician  
2.) 

Referred 
patient to 

psychiatrist 
3.) 

Without  
indication, no  
prescription 

4.) 

No  
prescriptions 
for narcotic 

drugs 5.) 

Prescription 
6.) 

Other 

Munich 
(n = 23) 

13.0% 
(n = 3) 

26.1% 
(n = 6) 

21.7% 
(n = 5) 

60.9%  
(n = 14) 

0% 
(n = 0) 

30.4% 
(n = 7) 

4.3% 
(n = 1) 

Frankfurt 
(n = 4) 

0% 
(n = 0) 

0% 
(n = 0) 

25.0% 
(n = 1) 

75.0% 
(n = 3) 

0% 
(n = 0) 

25.0% 
(n = 1) 

0% 
(n = 0) 

Augsburg 
(n = 2) 

0% 
(n = 0) 

0% 
(n = 0) 

0% 
(n = 0) 

50.0% 
(n = 1) 

0% 
(n = 0) 

50.0% 
(n = 1) 

0% 
(n = 0) 

Halle 
(n = 2) 

0% 
(n = 0) 

0% 
(n = 0) 

50.0% 
(n = 1) 

100% 
(n = 2) 

0% 
(n = 0) 

0% 
(n = 0) 

0% 
(n = 0) 

Total 
(n = 31) 

9.7% 
(n = 3) 

19.4% 
(n = 6) 

22.6% 
(n = 7) 

64.5% 
(n = 20) 

0% 
(n = 0) 

29.0% 
(n = 9) 

3.2% 
(n = 1) 

1) A medical examination in order to verify whether the request is justified by a medical indication; 2) 
Called the alleged primary physician to ask whether the patient has a medical indication for methylpheni-
date; 3) Referred the patient for clarification to a psychiatrist; 4) Stated that I do not issue prescriptions 
without indication; 5) Stated that I cannot write prescriptions for narcotic drugs; 6) I wrote a prescription 
for the patient. 

 
“Rejected as blood donor” (no. 192) 
“Alternative suggestion Vigil (Modafinil)” (no. 223) 

3.1.7. Respondents’ Comments 
20% of all participants made use of the possibility to comment at the end of the 
questionnaire. Most comments were written by doctors from Augsburg (27%). 
All additional notes made by the doctors and which were not related to a specific 
question are also evaluated below. Almost 40% of the doctors thought they were 
the wrong person for the survey–eg. due to their specialization or due to the fact 
that they do not prescribe methylphenidate on principle. Further reasons given 
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were as follows: 
University: Illegal market by parents whose children take methylphenidate 

because of an ADHD diagnosis but with a break at the weekend (doctor from 
Munich) 

Very popular with students–passing exams without Ritalin® virtually impossi-
ble 

Nowadays social demands (school, job) are extremely high 
Young people do not want to stop taking Ritalin®-despite cardiac side ef-

fects–since they experienced an improvement in scholastic achievements 
Ritalin® is prescribed too often and too quickly–in the meantime also for 

adults 
Germany/USA in comparison with Scandinavian countries: epidemic extents 

of the ADHD diagnoses (lack of sport, ‘Regulative (lifestyle) therapy’2, em-
pathic and normal family situation) 

Doubts about effectiveness of Ritalin® therapy 
More a problem for child and youth psychiatry 
Too often unqualified persons comment on Ritalin®-misuse 

3.2. Part 2: Evaluation of World-Wide Literature 

Studies dealing with similar groups of people are regarded as one group in the fol-
lowing. The most important information can be found in a table that lists the lite-
rature chronologically by year of publication (cf. Tables 9-14). As mentioned be-
fore, not every of those original works was focused exclusively on methylphenidate 
but on stimulants in general. However, the corresponding table will offer the spe-
cific methylphenidate share in relation to the misuse rate of stimulants in general. 

3.2.1. Frequency of Methylphenidate Misuse 
The studies were published in the years 2000 to 2015, and the earliest data col-
lection was in 1992. When looking at students in general (cf. Table 9), lifetime 
prevalence of methylphenidate misuse varied from 0.8% [21] to 16.6% [22]. An 
average lifetime prevalence of 6.9% was calculated on the basis of seven studies 
[21]-[28]. The one-year prevalence ranged from 1.5% [29] to 7.3% [30]. An av-
erage one-year prevalence of 3.8% was calculated on the basis of three studies 
[23] [29] [31].  

Additional tables contain information about the prevalence of MPH misuse 
within the following groups: students in different healthcare professions, school 
children, civilian population and “Nature”3 readers, patients in an ADHD treat-
ment center and adults with a methylphenidate prescription, adolescents with 
suspected alcohol and/or drug problems and students/persons with neuroen-
hancement (cf. Tables 10-14). 

3.2.2. Methylphenidate Misuse and Associated Characteristics 
Three studies found a higher likelihood of MPH misuse among males [32] [33] 

 

 

2= a complex concept of naturopathic therapies 
3Readers of the natural-science journal “Nature“ (www.nature.com) 
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Table 9. Studies on “students in general” by country, population examined, author and 
misuse rate found out. Exclusively original papers. 

Country Population examined Author Misuse rate 

USA 
283 students; Massachusetts College of  

Liberal Arts; mean age: 21 

(data collection: unknown) 

Babcock 

and Byrne, 2000 
[22] 

Lifetime  
prevalence: 

16.6% 

USA 
150 students; small, competitive college; mean 

age: 20.1 

(data collection: unknown) 

Low and 

Gendaszek, 

2002 [30] 

Last-year prevalence:  
7.3% 

USA 
2250 students; University of Michigan; mean 

age: 20.1 

(data collection: 2001) 

Teter 

et al., 2003 [31] 
Last-year prevalence:  

2.5% 

USA 
4580 students; large mid-western university; 

mean age: 20 

(data collection: 2005) 

Teter 

et al., 2006 [29] 
Last-year prevalence:  

1.5% 

USA 
1025 students; University of New Hampshire 

(data collection: 2002) 

White 

et al., 2006 [23] 
Lifetime prevalence:  

16.2% 

USA 
1253 students; large public university in 
mid-Atlantic region; between17-19 years 

(data collection: 2004) 

Arria 

et al., 2008 [34] 

Lifetime prevalence:  
18%  

general stimulants,  
of it 39.6% MPH 

USA 

2087 students; currently enrolled in a 2− or 
4-year college + between 18-24 years + US resi-

dent 

(data collection: 2004) 

DuPont 

et al., 2008 [24] 
Lifetime prevalence: 

5.3% 

GER 
1035 pupils + 512 students; mean age: pupils: 

19.3, students: 24 

(data collection: 2009/2010) 

Franke 

et al., 2011 [21] 

Lifetime prevalence: 
0.8% 

general stimulants,  
of it 100% MPH 

GER 
1053 students in Berlin; mean age: 24.6 

(data collection: 2010/2011) 

Mache 

et al., 2012 [25] 
Lifetime prevalence:  

2% 

SUI 

6275 students; University of Zurich/ University 
of Basel/ Swiss Federal Institute of Technology 

Zurich; mean age: 23.2 

(data collection: 2012/2013) 

Maier 

et al., 2013 [26] 

Lifetime prevalence: 

5.8% 

SUI 
1765 students; University of Zurich; median 

birth year: 1986 

(data collection: 2011) 

Ott and  
Biller-Andorno, 

2014 [27] 

Lifetime prevalence:  
5.6% 

IRI 

1260 students; Rafsanjan University of  
Medical Sciences/ Valieasr University/ 

Rafsanjan Branch of Islamic Azad University; 
mean age: 21.4 

(data collection: 2008) 

Rezahosseini et 
al., 2014 [35] 

Half-year prevalence: 

3.4% 

NL 
1572 students; nationwide; mean age: 21.8 

(data collection: unknown) 

Schelle 

et al., 2015 [28] 

Lifetime prevalence: 

2.5% 

 
[35]. 84% to 74% of the people with MPH misuse are white [24] [31]. With re-
gard to size of cities and MPH misuse, no correlation was found [21]. A higher 
lifetime prevalence of MPH misuse was found specifically among people who are  
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Table 10. Studies of “Students in different healthcare professions” by country, population 
examined, author and misuse rate determined. Exclusively original papers. 

Country Population examined Author Misuse rate 

Medical students 

IRI 
310 medical students; Tabriz University 

of Medical Sciences; mean age: 21.4 
(data collection: 2007) 

Habibzadeh et al., 
2011 [33] 

Lifetime prevalence: 
8.7% 

USA 

1,115 medical students; 4 private and 
public medical schools in the greater  

Chicago area; mean age: 25.1 
(data collection: 2011) 

Emanuel 
et al., 2013 [36] 

Lifetime prevalence: 
18% general stimulants, of 

this amount 41% MPH 

USA 
144 third-year medical students;  

southern US medical school; mean age: 25 
(data collection: unknown) 

Webb 
et al., 2013 [37] 

(in this case, rate taken, 
not misuse rate!) 

Lifetime prevalence: 
20% general stimulants  

(of it 83% specifically for 
neuroenhancement), of 
this amount 52% MPH 

IR 
229 medical students; Ben Gurion 

University of the Negev; mean age: 26.4 
(data collection: 2013) 

Cohen 
et al., 2015 [38] 

Lifetime prevalence: 
8.3% 

Doctor of Pharmacy students 

USA 

950 Doctor of Pharmacy students; large 
urban college of pharmacy in the nor-

theastern region; mean age: 20 
(data collection: 2006) 

Lord 
et al., 2009 [39] 

Lifetime prevalence: 
6.7% general stimulants 

Last-year prevalence: 5.0% 
general stimulants, of this 

amount 28% MPH 

USA 

407 Doctor of Pharmacy students; 1 
public and 1 private school of pharmacy in 
North Carolina; 88% between 20-30 years 

(data collection: 2011/2012) 

Volger 
et al., 2014 [40] 

Lifetime prevalence: 
1.23% 

Dental and dental hygiene students 

USA 

243 Dental and dental hygiene students; 
dental education institutions in the 

south-central region 
(data collection: 2008) 

McNiel 
et al., 2011 [41] 

With ADHD-diagnosis: 
10% more than recom-
mended dose, of it 20% 

with Ritalin-prescription 
Without ADHD-diagnosis: 
12.4% general stimulants, 

of this amount 17% MPH 

Students in healthcare programs 

USA 
308 students in healthcare programs 

(data collection: unknown) 
Herman 

et al., 2011 [42] 

Lifetime prevalence: 10.4% 
general stimulants, of this 

amount 20% MPH 

 
younger than the age of 24 [23]. Negative results at school/university increased 
the probability of MPH misuse [21]. 33% of the patients with ADHD diagnosis 
had taken more than the recommended dose of methylphenidate at least once 
[26]. MPH misuse correlated with a higher abuse potential of other substances, 
such as nicotine, alcohol, marihuana, ecstasy and cocaine [16] [31] [43]. 

3.2.3. Factors that Influence Methylphenidate Misuse 
Next to relatives, the peer group is the main influencing factor [25] [33]. 
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Table 11. Studies made about “school children” by country, population examined, author 
and misuse rate determined. Exclusively original papers. 

Country Population examined Author Misuse rate 

USA 
12,237 8th, 10th, and 12th graders 

(data collection: 2001) 
McCabe 

et al., 2004 [43] 
Last year prevalence: 

4.0% 

GER 
1035 pupils +512 students; mean age: 

school children: 19.3, university students: 24 

(data collection: 2009/2010) 

Franke 

et al., 2011 [21] 

Lifetime prevalence: 1.55% 
general stimulants, of this 

number 94% MPH 

SUI 
1139 10th to 12th graders; Canton of  

Zurich;mean age: 17.1 
(data collection: 2014) 

Liakoni 
et al., 2015 [44] 

Lifetime prevalence: 4.0% 
Last-year prevalence: 2.8% 

 
Table 12. Studies of “civilian population” and ““Nature”3readers” by country, population 
examined, author and misuse rate determined. Exclusively original papers. 

Country Population examined Author Misuse rate 

Civilian population 

USA 
Non-institutionalized population; aged 

12 or older 

(data collection: 2000-2002) 

Kroutil 

et al., 2006 [45] 

7.3 million citizens at least 
once ADHD-medication, of 

it 4,529 thousand MPH 

USA 
4,297 civilian, non-institutionalized 

adults; between 18-49 

(data collection: 2005) 

Novak 

et al., 2007 [46] 

Lifetime prevalence: 4.20% 

Last-year prevalence: 

0.57% 

USA 
24,409 non-institutionalized youths and 

adults; between 16-35 

(data collection: 2003) 

Wu 

et al., 2007 [32] 

Lifetime prevalence: 

10.5% men/9.6% women 

general stimulants, of it 
78.2% men/58.4% women 

MPH 

“Nature” readers 

World-wide 
1.400 “Nature” readers from  

60 countries 

(data collection: unknown) 

Maher, 2008 
[47] 

Lifetime prevalence: 20% 
general medicaments, of it 

62% MPH 

3.2.4. Desired Effects of Methylphenidate 
Depending on the study, the main reason for illicit use was the wish to in-
crease alertness with percentages between 68.9% to 100% and is followed by 
the desire to be able to study better, improve concentration, improve grades 
and stamina in party situations [23] [35]. Gender had no influence on the 
reasons mentioned above and 79% of the consumers used MPH with no 
qualms [23]. It was regarded as a legitimate action when doctors, pilots and 
soldiers take drugs in special situations and when bearing great responsibili-
ty [48]. 

3.2.5. Source of Supply of Methylphenidate 
The most important source of supply (55.7% to 100%) were friends and ac-
quaintances [16] [21] [24] [27] [28]. In total, 90% of the people received me-
thylphenidate free of charge [27]. 58% of the students who misuse stimulants  
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Table 13. Studies of “patients in an ADHD treatment center” and “adults with a methyl-
phenidate prescription” by country, population examined, author and misuse rate deter-
mined. Exclusively original papers. 

Country Population examined Author Misuse rate 

Patients in an ADHD treatment center 

USA 

545 patients; with/without ADHD-  
diagnosis, with short- or long-acting 
stimulant medication and/or abuse of 

these agents and/or use of illegal or illicit 
stimulants; aged 13 or older; private 

ADHD treatment center in a suburb of 
Richmond, Virginia 

(data collection: unknown) 

Bright, 2008 [49] 
Lifetime prevalence: 14.3% 
general stimulants, of this 

number 25.9% MPH 

Adults with prescription for methylphenidate 

CAN 
66 adults with prescription for MPH; 

aged 18 or older 
(data collection: 2004/2005) 

Darredeau 
et al., 2007 [50] 

Lifetime prevalence:  
29% 

USA 

42 psychology students with a  
prescription for Ritalin or Adderall;  

large northeastern university; mean age: 
20.7 (data collection: unknown) 

Jardin 

et al., 2011 [51] 

Lifetime prevalence: 45% 
general stimulants, of this 

number 31% MPH 

 
Table 14. Studies of “adolescents with suspected alcohol and/or drug problems” and 
“students/persons with neuroenhancement” by country, population examined, author 
and misuse rate determined. Exclusively original papers. 

Country Population examined Author Misuse rate 

Adolescents with suspected alcohol and/or drug problems 

USA 

231 charts of adolescents with  
suspected alcohol and/or drug problem; 

mean age: 15.6 

(data collection: charts from 1992-1996) 

Marsh 

et al., 2000 [12] 

Lifetime prevalence: 12.8% 
general stimulants, of this 

number 80% MPH 

CAN 

450 charts of adolescents with  
a treatment in a Addiction Center; 

mean age: 15.4 

(data collection: charts from 1993-1999) 

Williams 

et al., 2004 [52] 

Lifetime prevalence: 20% 

current MPH-addiction: 
5.1% 

Students/persons with neuroenhancement 

GER 

18 students; 1.) use of caffeine and 
(psycho-) stimulant drugs for the  

purpose of NE 2.) without psychiatric 
disorder and without a current  

prescription of psychoactive  
medication; University of Mainz; mean 

age: 25.8 (data collection: unknown) 

Franke 

et al., 2012a [48] 
Lifetime prevalence: 38.9% 

GER 

20 students; 1.) AMPH or MPH use for 
the purpose of NE 2.) without 

psychiatric disorder and without a  
psychiatric pharmacotherapy  

+ 22 control subjects; University of Mainz 
(data collection: unknown) 

Franke 

et al., 2012b [53] 

Lifetime prevalence: 

55% 
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thought it was easy to obtain them [23]. 

3.2.6. Consequences of Methylphenidate Misuse 
91% of methylphenidate consumers experienced insomnia as a side effect, and 
many consumers mentioned palpitations, headache, lightheadedness/drowsiness, 
anxiety as well as flashing, nausea and vomiting [35]. The danger of addiction to 
Ritalin® was regarded as lower than when taking illegal drugs [48]. Due to their 
own experience with misuse, 16% of medical students would prescribe stimu-
lants more thoughtlessly in future [36]. 

4. Discussion 

With regard to part 1 and part 2, it is worth noting that there are considerably 
differences in relation to the population we looked at: In part 1, we surveyed 
particular German physicians about adult methylphenidate misuse and in part 2 
we looked at original works talking about methylphenidate misuse in different 
populations world-wide. Moreover, in part 2 we included studies even if they 
viewed at more substances than methylphenidate. The prerequisite was that 
there were specific data subdivided for the different substances. 

4.1. Part 1: Survey in Germany 
4.1.1. Response Rates 
The response rate of doctors from Augsburg and Munich was astonishingly high 
(both 61%) as was the response rate from Frankfurt (50%) and Halle (53%). This 
relatively high response rate would seem to indicate that this topic is of great in-
terest and relevant. All handwritten notes–eg. very interested in the results, offer 
to keep in contact also by phone–confirm this observation. 

4.1.2. Patients with Medical Indication for Methylphenidate 
Almost a quarter of the respondents had patients in their care with a medical in-
dication for methylphenidate. The highest prevalence was among doctors in 
Munich. Due to the relatively small number of participants, this study is not a 
representative study; however, other studies have already indicated regional dif-
ferences in the frequency of ADHD diagnoses and MPH prescriptions [54]. Ac-
cording to these studies, ADHD diagnoses in Bavaria in 2011 were 20% above 
the German average, and MPH prescriptions were even 24% above average [54]. 
By comparison, respondents from Frankfurt and Halle had much lower preva-
lence with 14% or rather 12%. These results are confirm data already collected 
[54]. In Hesse (specifically Frankfurt) and Saxony-Anhalt (specifically Halle an 
der Saale), ADHD diagnoses and MPH prescriptions were both below national 
average [54]. In this study, a difference was noted between Munich and Augs-
burg (both Bavaria). The observation at the federal state level does not explain 
these differences. In regard to Bavaria, the data at the district level indicate that 
district levels in particular near Würzburg (Lower Franconia) were the cause of 
high rates at the federal state level (Reliably ambulatory F90 diagnoses: 
10.92/1000 persons; MPH prescriptions: 5.08/1,000 persons) [54]. Between the 
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district levels Augsburg and Munich, there were only marginal differences in 
2011 [54]. The different size of cities, with a estimated higher substance misuse 
in big cities, may also be one possible explanation. However, the data of 14,000 
German children from 2003 to 2006 showed that–regarding to the size of resi-
dence–no significant difference in ADHD prevalence could be found [55].  

When doctors had patients in their care with medical indication for methyl-
phenidate, most of these patients were adults. This is quite remarkable as me-
thylphenidate has only been approved for the treatment in adults since 2011 [5]. 
One respondent (no. 209) complained that too often and too quickly even adults 
received a prescription. Even against the already mentioned background of the 
substantial and rapid increase in the number of prescribed methylphenidate for 
adults, further studies might confirm this hypothesis. 

4.1.3. Inquiries with Regard to Non-Indicated Methylphenidate  
Prescriptions 

Almost 15% of the doctors who participated in this survey stated that they had 
been asked to prescribe methylphenidate without indication. In the four cities 
mentioned above, the probability of such a non-indicated inquiry (Question 5) 
was correlated with an additional affirmative answer, whether the same physi-
cian had patients in care who had an indication for treatment with MPH (Ques-
tion 4). Regarding this Munich had the highest correlation. Therefore MPH mi-
suse and ADHD pharmacotherapy could be the two sides of the same coin [22].  

Methylphenidate for the purpose of abuse is almost exclusively obtained from 
friends and acquaintances [16] [21] [24] [27] [28]. Against this background and 
knowing from the comparison with the literature that only a small percentage of 
this drug is prescribed by a doctor, the prevalence discovered in this paper (15%) 
would seem to be quite high. It must be pointed out that a request and a 
non-indicated prescription does not automatically go together. As reported in 
the results, most doctors (65%) rejected those requests. However, the estimated 
number of prescriptions may be marginally increased, supposing that the case of 
one respondent (no. 1), who admitted that it was likely that he prescribed me-
thylphenidate without medical indication, but did not recognize it as 
non-indicated in the situation, is not an isolated case. The results support the 
assumption that Germans try to obtain the drug from a doctor, but it is fortu-
nately no promising tract.  

The questionnaire was also sent to doctors with a specialization in internal 
medicine. The assumption was that patients may go from one doctor to another 
in an attempt to obtain methylphenidate from a different source. Numerous 
notes on the inquiry sheets, however, suggest specialists do not run into this. 
About half of the doctors who already were asked for methylphenidate without 
indication also care for patients in which administration was indicated. With 
this knowledge, a separate survey among doctors with several “methylphenidate 
patients” in their patient base, would seem to be important. The frequency at 
which doctors were confronted with non-indicated requests appears to be rather 
low.  
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The doctors who participated in this survey were also asked whether adults 
wanted the drug for themselves or for a child. The result was that 80% of the pa-
tients wanted the medicine for themselves, more than 80% of these patients were 
between 20 and 40 years old. Given the fact that examinations and time pressure 
among students and young working people are seen as a stress factor, these re-
sults are not surprising [15]. The ages between 20 and 40 discovered in this sur-
vey also correlates with the age determined in the examined studies on misuse 
[23] [31]. Against this background, some of the respondents’ notes are very in-
teresting. One doctor (no. 136) thinks that nowadays social requirements of 
school and jobs are extremely high. Another doctor (no. 47) mentioned the pop-
ular intake by students because passing state examinations without Ritalin® is 
virtually impossible. A cardiologist (no. 68) emphasized that methylphenidate 
often has cardiac side effects. Nevertheless, young people are unwilling to stop 
the taking the drug because they want to improve school performance (“Fre-
quent cardiac side effects due to Ritalin-therapy (tachycardia), but they still 
don’t want to stop taking it because of alleged higher grades”). Due to the nu-
merous and partly serious side effects which were described in the introduction, 
it is necessary to monitor the patient before and during the phamacotherapy [8]. 

Only 10% of the adults with an indicated request had been examined by doc-
tors. It is not clear whether a doctor did not consider or whether the patient re-
fused an examination. It is easy to imagine that a patient suffering from drug 
misuse strictly refuses an examination. Further studies should deal with this as-
pect.  

The information that an illegal market for methylphenidate exists at the Uni-
versity of Munich is quite alarming. One respondent (no. 13) mentioned the fact 
that parents of children with ADHD diagnosis do not give their children me-
thylphenidate over the weekend but sell this “saved” drug at the university. To 
date studies about MPH misuse have indicated an illegal market at schools and 
universities; however, only university students and school children giving away 
or selling methylphenidate have been mentioned in these studies [16] [24] [36] 
[37] [46] [56]. The fact that parents knowingly deprive their children of the 
drug–which is funded by the health insurance schemes–was not mentioned in 
any publication. As a consequence, doctors should not only ensure good com-
pliance on the part of the child, but also take into account the danger of inter-
ruptions in treatment induced by the parent. The consequences of such inter-
ruptions for children–whether in the long or short term–are unknown. The 
welcome effects of Ritalin® only last for six hours [1]. Possibly numerous and 
short breaks in therapy are responsible for an increase in typical ADHD symp-
toms. These symptoms could be misinterpreted by doctors and result in higher 
doses.  

The note of a transfusion physician (no. 192) underlines the fact that methyl-
phenidate is a medicine that is not to be underestimated. According to this phy-
sician, patients who use methylphenidate are definitely not acceptable as blood 
donors. Following oral application of an immediate-release preparation, the 
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half-life period in plasma is two to three hours and this value doubles after ap-
plication of a retard preparation [1] [57] [58]. Thus, drug residues in the blood 
bag cannot be excluded. According to a transfusion physician of the “Bavarian 
Red Cross (BRK)”, there were no official guidelines about methylphenidate in 
particular which were based on studies [59]. Blood donor services have come to 
internal agreements and followed guidelines written by the Medical Association 
in cooperation with the German Paul Ehrlich Institute [59]. With regard to do-
nors with medication intake, the Medical Association demands in an upgraded 
version of 2010 that they will be postponed for an estimated time [60]. The pro-
vision of each medicine depends on the pharmacokinetic and indication [60]. 
The result is that all patients with psychostimulant therapy–which include me-
thylphenidate–are excluded from donating blood [59]. The reason for exclusion 
is a matter of concern with regard to possible paradox reactions on the reci-
pient’s side [59]. Obviously, this quality requirement regarding stored blood can 
only be realized in actual practice if there is a relationship of trust between doc-
tors and donors. In the preliminary talk, the donor fails to disclose the use of 
methylphenidate. But if a blood donor misuses methylphenidate, inhibition level 
will probably be quite high, and the individual will conceal that he/she takes 
methylphenidate more frequently.  

According to a physician in the Department of Addiction Medicine (no. 76), 
methylphenidate abuse among his patients had decreased in recent years. He 
doubted that the importance of methylphenidate had declined, however. His as-
sumption was that more and more “crystal meth”, a methamphetamine, is being 
consumed. He stated that it was cheaper and much easier to obtain. “Crystal 
meth” is a substance similar to methylphenidate and causes similar effects [4]. 
Data released by the police about the development of drug abuse confirm an in-
creasing spread of amphetamines and methamphetamines [61].  

In Germany, the trend to obtain the entrance examination requirement for 
higher education has become very popular in recent years [62]. 57% of the 
school leavers completed their secondary education with the requirements for 
higher education [62]. Obviously, more and more people think that an academic 
qualification is a “must” to obtain a safe job. Justifications for the improper 
MPH use illustrate that school children take methylphenidate in order to reach 
this aim. The reasons mentioned most frequently are as follows: increasing level 
of attention and concentration, enhancing learning behavior and grades [23] 
[35]. It would seem likely that there is a connection between a change of school 
and the highest frequency of ADHD diagnoses around the age of 10 [54]. 
Therefore, MPH abuse can partly be seen as a consequence of today’s achieve-
ment-orientated society.  

The number of ADHD diagnoses and MPH prescriptions has been increasing 
considerably [7] [54] [63]. If the misuse of stimulants is not considered as a sep-
arate problem, but as part of the misuse problem of stimulants used to treat 
ADHD then today’s ADHD therapies should be looked at very critically [23]. 
Particularly with regard to the updated license for methylphenidate in 2011 with 
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an approval for treatment of adults, a skeptical discussion seems to be of special 
significance [5]. The possibility of misuse should be taken into account when 
prescribing methylphenidate [22]. 

4.2. Part 2: Evaluation of Literature World-Wide 
4.2.1. Frequency of Methylphenidate Misuse 
When comparing the different studies already published, it is quite remarkable 
that only four of the 34 studies deal with German data, and the majority of stu-
dies (n = 20) were conducted in the USA. Moreover, it was primarily university 
students who were linked to methylphenidate misuse, and, apart from the 
DAK-health report, virtually no data exists about the working people [7]. It is 
obvious that–despite the numerous reports in the media–additional data is 
needed not only about Germany but also about different occupational groups. 

Essential differences among students became clear: lifetime prevalence varied 
from 0.8% [21] to 16.6% [22]. The reason for this could be the different methods 
of conducting studies. In other words, Franke et al. recognized deviating preva-
lence in a survey among surgeons on the issue of the neuroenhancement with 
prescription drugs and illicit drugs depending on the method of questioning 
[64]. When using an anonymous questionnaire, the life-time prevalence was 9% 
and when using the random-response-technique (RRT) among the same cohort 
the prevalence was 20% [64]. Compared to common questioning methods, the 
RRT provide more reliable data, especially in cases of indiscreet and incriminat-
ing questions [65]. None of the studies examined in the present paper used this 
technique. Hence, it is assumed that there is a high number of unrecorded me-
thylphenidate misuse cases. This fact is underlined by information on differenc-
es between data of own misuse and alleged misuse by fellow students [40]. 

4.2.2. Methylphenidate Misuse and Associated Characteristics 
The methylphenidate misuse seems to be highly associated with the male gender 
and a Caucasian origin [24] [30] [31] [32] [33] [35]. Furthermore, young adults 
around the age of 20 as well as college students present themselves as particular-
ly at risk [23] [31]. With this knowledge it is possible to narrow down a group of 
persons that should be given attention and targeted by preventive measures. It is 
not surprising that 89% of the Israeli medical students who misuse MPH began 
misuse at university, because neuroenhancement is more frequently reported by 
students with higher levels of performance pressure and if the pressure is consi-
dered as more burdensome by those students [28] [38] [44] [53]. One can im-
agine that performance pressure is very common among medical students. This 
point gain even more significance when knowing that stimulant taking–whether 
coffee or Ritalin®–is regarded partly only as a way of achieving aims such as good 
marks [48]. However, they feel better if the results were achieved without en-
hancers [48]. 

Misuse is most likely not more widespread in large cities, as there was, unex-
pectedly, no difference detectable in regard to the size of cities [21].  

There was a strong association between MPH misuse and ADHD diagnoses. It 
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appears that persons with a MPH prescription are given to misuse methylphe-
nidate more often [26] [50] [51]. Perhaps this increased likelihood persists after 
the end of therapy. Half of the university students with a stimulant prescription 
in the past, were still taking the drug for the purpose of neuroenhancing at the 
time of the survey [42]. Based on this awareness, a potential misuse after a 
pharmacological therapy in patients with ADHD should be considered.  

It is assumed that a pharmacological therapy with the psychostimulant me-
thylphenidate–above all because of certain similarity to amphetamine and co-
caine–could function as a gateway drug [32]. Looking at the high correlation 
between MPH misuse and misuse of other substances such as marijuana, ecstasy 
and cocaine, the hypothesis does not appear to be unfounded [16] [31] [43]. It 
should be noted that an influence in the opposite direction is also conceivable, so 
that persons with experience of abuse are more likely to use methylphenidate 
[66]. 

4.2.3. Factors that Influence Methylphenidate Misuse 
The peer group turned out to be the most important influencing factor [33]. 
Typically, a peer group has a leader with a strong and accepted influence, result-
ing in the high conformity of the group [67]. A study with a view to students 
with pharmacological neuroenhancement showed the influence of the peer 
group and also a division concerning the transfer of information. On the one 
hand, there is a well-informed group which supports or at least tolerates neu-
roenhancement and partly practices it themselves; on the other hand, there are 
students who are skeptical about the topic [68]. The result is two information 
systems that are completely independent of each other wherein students who 
take NE avoid critical discussions [68]. Kwan et al. were able to show in their 
study on the subject of the influence of a substance abusing peer leader on group 
members, who are vulnerable to misuse, that the risk in this situation declines 
for women and increases for men [69]. Moreover, this is a revealing point since 
the majority of the abusing students are male [32] [33] [35]. These findings are 
of central importance to initiate education programs as far as possible within the 
peer group and even gender-specific programs can possibly be beneficial. 

4.2.4. Desired Effects of Methylphenidate 
The fact that the taking of a stimulant by physicians, pilots or soldiers is viewed 
in certain situations and at a high level of responsibility as legitimate, may have 
alarming consequences on the professional environment [48]. The issue of dop-
ing in sports is strictly regulated by the World Anti-Doping Agency (WADA), 
and methylphenidate is on the list of prohibited substances [70]. At a major 
computer fair (Gamescom) with contest prizes of a million Euros and more, 
drug testing was carried out for first time in 2015 for prescription drugs (Rita-
lin®, Adderall®) [71]. Nevertheless, there is no equivalent regulation in the work-
ing world. When considering soldiers, surgeons or brokers, the question arises of 
whether “doping” should be accepted–unlike in the case of sports–and what ac-
ceptance says about a society. These are not speculations about the future. US 
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army flight surgeons are already obligated indirectly to take dexedrine during 
missions [72].  

One third of the students who misuse general stimulants are afraid of “brain 
dopers” [25]. Mental performance will become even more important to future 
generations. Out of the concern that classmates might be being given methyl-
phenidate by their parents, it is possible that some parents will feel compelled to 
give methylphenidate to their own children in order to give them the best op-
portunities [47]. 

4.2.5. Source of Supply of Methylphenidate 
Methylphenidate is primarily obtained from friends and acquaintances [16] [21] 
[24] [27] [28]. They usually have a valid prescription, therefore greater efforts 
are important to raise patient compliance [16] [46]. In the case of stimulant 
therapies, treating physicians bear a great responsibility with regard to weighing 
use and risks and should be aware of possible overdose and/or diversion [29] 
[34]. Special care and strict controls must be taken for patients with illicit sub-
stance use in the past [50]. Furthermore, physicians should bear in mind that 
patients may simulate ADHD symptoms in order to receive a stimulant pre-
scription [24]. Physicians need additional training to be able to identify those 
patients [46]. Novak et al. also argue for additional monitoring programs on 
prescription drugs or strict penalties for lax prescribing practices [46]. More 
generally, wide-ranging prevention measures–which involve parents and fellow 
students–are required [34]. Early programs focusing on middle-school children 
and thus before the usual starting age, would be beneficial [32]. De Santis et al. 
note that it gets exponentially heavier to get in touch with students due to in-
creasing widespread stimulant misuse (20-30% at most of the US universities) 
[73]. Mainly in regard to the aspect of financial constraints, it would be more 
promising to look for the small share of “distributors” (2-4% at most of the US 
universities) [73]. 

4.2.6. Consequences of Methylphenidate Misuse 
Emanuel et al. detected common psychostimulant misuse among medical stu-
dents and argued for further studies on side effects, clinical implications and the 
intake during the years as an assistant doctor [36]. Nearly one fifth of medical 
students would prescribe stimulants more thoughtlessly to their own patients in 
future; consequently, further scientific consideration is needed [36]. Data on 
widespread misuse among surgeons, collected by Franke et al., need closer ex-
amination [64]. Although certain students assume that an intake in special situa-
tions, eg. as by a surgeon, is legitimate, critical analyses with regard to the risks 
posed by intake are lacking [48]. It is to be considered that a surgeon operating 
under the effect of drugs overestimates his or her capabilities, this can quickly 
pose an increased risk to patients [64]. 

5. Study Limitations 

The aim of the present paper was to conduct a pilot study. Hence, weaknesses in 
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the study design were tolerated. In particular, the small case number, the not va-
lidated questionnaire, and the fact that the results are not based on statistical 
analysis but exclusively on descriptive statistics must be mentioned. Moreover, 
responses of the questionnaire may contain subjective assessments of the partic-
ipants. The decision on participation was made by the participants themselves, 
which may bias the validity of the results as well. Due to these methodology de-
ficiencies, the limited informative value must be considered. Furthermore it 
must be remembered that the studies of the comparison with the literature are 
structured differently and are coming from different populations, which is im-
peding the comparison with our results coming from the physicians about adult 
misuse. 

6. Conclusion 

The survey of primary care physicians/internists as well as the analysis of 
world-wide studies indicates that the issue of methylphenidate misuse is a major 
problem and cannot be limited to the discipline of psychiatry. On the contrary, it 
affects other medical fields. MPH-prescriptions for children should also consider 
the option that adults and former patients with an intake of methylphenidate 
may misuse the substance. This has not yet been adequately investigated. 
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