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CHAPTER 1  

 
Abstract 
 
Background. Methylphenidate is mainly used for the treatment of attention-deficit-

hyperactive-disorder (ADHD). Its effect of increased attentiveness leads to the potential of 

off-label use by students for academic enhancement - previously demonstrated in 

undergraduate students. No publication exists on postgraduate student use of 

methylphenidate.  

 

Objectives. To provide a summary of the self-reported prevalence and correlates of 

methylphenidate use in Masters of Medicine (MMed) students registered at the Faculty of 

Medical and Health Sciences of a South African university. 

 

Methods. A cross-sectional study was conducted. Data was collected via a self-administered 

anonymous online questionnaire distributed by email to 505 registered MMed students.  

 

Results. Of the 253 responses (response rate 50.1%) received 71 (28.1%) have used 

methylphenidate. Only 2.4% have been diagnosed with ADHD. The majority (73.2%) obtained 

it without a formal medical consultation. Self-prescription (26.8%) and prescription by a 

colleague without consultation (23.9%) contributed significantly. Academic performance 

enhancement was the primary motivation for use in 71.8% and 42.3% of users started using 

methylphenidate while registered as an MMed student. There was no statistically significant 

difference in terms of gender (p=0.151), age (p=0.288) or year of study (p=0.149).  

 

Conclusions. Off-label use of methylphenidate is prevalent in MMed students registered at 

this South African university. The prevalence is significantly higher than in undergraduate 

medical students. The non-conventional means of access is of great concern. Efforts should 

be made to discourage self-prescription, educate students on the dangers of 

methylphenidate use, promote better access regulation and enhance psychological support. 
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Abstrak 
 

Agtergrond. Metielfenidaat word hoofsaaklik voorgeskryf vir die behandeling van aandag-

gebrek-hiperaktiwiteit-sindroom (AGHS). Die effek van verhoogde aandagspan lei tot 

potensiële misbruik deur studente vir akademiese doeleindes. Dit is voorheen in voorgraadse 

studente beskryf. Geen publikasie bestaan rakende die gebruik van metielfenidaat deur 

nagraadse studente nie.  

 

Doelstellings. Om ‘n opsomming van die selfgerapporteerde voorkoms van metielfenidaat 

gebruik in Magister van Medisyne (MMed) studente geregistreer aan die Fakulteit van 

Gesondheidswetenskappe van ‘n Suid-Afrikaanse universiteit te beskryf.  

 

Metodes. ‘n Beskrywende deursnitstudie is uitgevoer. Data is by wyse van ‘n anonieme 

webgebaseerde vraelys bekom. Dit is per e-pos aan 505 geregistreerde MMed studente 

versprei.  

 

Resultate. Van die 253 reaksies ontvang (reaksie syfer 50.1%) het 71 (28.1%) metielfenidaat 

gebruik. Slegs 2.4% is met AGHS gediagnoseer. Die meerderheid (73.2%) het dit sonder ‘n 

mediese konsultasie bekom. Voorskrifte aan self (26.8%) en voorskrif deur ‘n kollega sonder 

konsultasie (23.9%) het grotendeels bygedra. Akademiese bevordering was die primêre 

doelwit vir gebruik in 71.8% van gebruikers en 42.3% het gedurende MMed studies dit die 

eerste maal gebruik. Daar was geen statistiese verskil in terme van gebruik in geslag 

(p=0.151), ouderdom (p=0.288) of jaar van studie (p=0.149) nie.  

 

Afleidings. Nie-mediese gebruik van metielfenidaat gebruik is prevalent in MMed studente 

aan hierdie Suid-Afrikaanse universiteit. Die voorkoms is aansienlik hoër as in voorgraadse 

mediese studente. Die onkonvensionele metodes van toegang is kommerwekkend. Pogings 

moet aangewend word om voorskrifte aan self te beperk. Studente moet opgevoed word oor 

die gevaar van metielfenidaat misbruik, beter toegangbeheer moet toegepas word en 

sielkundige ondersteuning moet gebied word.  
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CHAPTER 2 

 
Introduction/background 
 

Methylphenidate is mainly used for the treatment of attention-deficit-hyperactive-disorder 

(ADHD).[1] The effect of its increased attentiveness leads to the abuse potential by students 

for academic enhancement.  

 

It has been shown throughout the international[2],[3],[4],[5] and South African[6],[7],[8],[9] literature 

that the self-reported prevalence of methylphenidate use by undergraduate university 

students is significantly higher than the prevalence of ADHD.    

 

However, research is inconclusive whether it subjectively improves academic 

performance.[10],[11],[12] Furthermore, methylphenidate can have serious life-threatening side-

effects.[13] 

 

The prevalence of methylphenidate use by postgraduate students was not researched to 

date.  

 

Rationale 
 

The use of Methylphenidate is not without risks and may have various life-threatening side-

effects. The investigators found it necessary to establish the prevalence of methylphenidate 

use by Master of Medicine (MMed) students. In order to determine the prevalence of 

methylphenidate use by MMed students at the Faculty of Medical and Health Sciences of 

the University of Stellenbosch the investigators performed a cross sectional descriptive 

study.  

 
Aim 
 
To describe the self-reported prevalence of methylphenidate use and correlates by MMed 

students registered at the Faculty of Medical and Health Sciences of a single South African 

university.  
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Primary Objective  
 
To provide a descriptive summary of the self-reported prevalence and correlates of 

methylphenidate use in MMed students registered at the Faculty of Medical and Health 

Sciences (FMHS) of a single South African university.   

 

Secondary Objectives  

• To provide a limited demographical description of the group with prevalent 

methylphenidate use. This included gender, year of study, and age group of the 

participants.  

• To describe the prevalence of formally diagnosed ADHD and perceived ADHD without 

a formal diagnosis in the participants.  

• To describe the pattern of use and acquisition of methylphenidate in the group of 

participants that has used it before. This included frequency of use, when it was used 

for the first time, motivation for use and side-effects experienced.  

• To describe the prevalence of participants that are aware of a colleague using 

methylphenidate for academic purposes.  

 
Hypothesis 
 
No hypothesis as this was a descriptive study.  
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CHAPTER 3 

 
Literature review 
 

Methylphenidate is classified as a central nervous system stimulant and is chemically similar 

to the amphetamines.[1] It is mainly used for attention-deficit/hyperactivity disorder (ADHD) 

and is also approved for the treatment of narcolepsy.[2] It is occasionally used for major 

depression refractory to conventional treatment.[1]  

 

Methylphenidate is an indirect agonist and acts by inhibition of uptake of the 

neurotransmitters noradrenalin and dopamine.[2] Furthermore methylphenidate facilitates 

the secretion of dopamine and noradrenalin in the synaptic cleft as well as the inhibition of 

breakdown by monoamine oxidase.[3] There is some evidence that the manipulation of the 

dopamine transport system by methylphenidate may lead to indirect augmentation of 

serotonin action.[1] The exact mechanism on serotonin action is still unclear at this stage.  

 

The clinical effect is decreased hyperactivity and distractibility, increased attentiveness and 

reduced impulsivity.[1],[4] Mild euphoria, a decreased sense of fatigue and increased 

completion of tasks are furthermore achieved.[1] These clinical effects has been shown to 

improve cognition if there is pathology rendering it suboptimal.[5] 

 

The effect of increased attentiveness and ability to concentrate leads to the abuse potential 

of methylphenidate amongst students. The majority (68.3%) of methylphenidate users in a 

sample of undergraduate students at a South African University started using it during 

undergraduate studies.[6] Students use it mainly for academic purposes, especially during 

periods of high academic stress like exams.[7] “Academic purposes” includes an attempt to 

increase concentration, attention, alertness, academic performance and to combat fatigue to 

study.  

 

A minority of the methylphenidate users use it for weight loss (1%) and social or recreational 

purposes (5%) in a sample of South African undergraduate medical students at a single 
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university.[8] Suppression of appetite is a well-known side effect[1] and may lead to abuse for 

the purpose of weight loss.  

Current literature is inconclusive on whether psychostimulants such as methylphenidate 

improve cognition in healthy individuals. Mommaerts et al[9] suggested that methylphenidate 

does not enhance cognitive performance in people not formally diagnosed with ADHD. In 

2016 research[5] done in Sau Paulo found that there is no objective difference in cognition 

between healthy subjects using methylphenidate in various different dosages (10-40mg) 

compared to placebo. The suggestion was that the subjective impression that 

methylphenidate improves cognition could rather be attributed to the feeling of wellbeing 

induced.  

In contrary Linssen et al[10] did a meta-analysis of available literature in 2014 and found that 

methylphenidate improves working memory and processing speed in healthy individuals. 

Verbal learning and memory was also slightly improved, but visual learning and memory was 

unchanged.  

Some highly functioning subjects and subjects homozygous for the met allele of the COMT 

gene even had impaired cognitive function using stimulants related to amphetamines 

compared to placebo.[11] 

The prevalence of ADHD in the general adult population is 2.5%.[12] Yet methylphenidate use 

by university students for non-medical purposes is widely reported in 

international[13],[14],[15],[16] and South African[17],[6],[8],[18] literature with self-reported lifetime 

prevalence of psychostimulant use ranging from 5%[19] to 35%[20]. Faraone et al did a 

systematic review on 109 studies in 2019 and found that the self-reported non-medical 

stimulant use varies widely based on the different definitions used, methodology and study 

population surveyed.[13]  

 

Two studies specifically evaluated the methylphenidate[17] and psychostimulant (including 

methylphenidate, dextroamphetamine, pemoline and modafinil)[8] self-reported use by 

undergraduate medical students at South African universities. Methylphenidate was used by 
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11% of participants at the time of the one study[17] whereas 18% of students reported a 

lifetime use of psychostimulants in the other[8].  

 

Lifetime use in itself is not a true indicator of the magnitude of nonmedical use by university 

students and therefor the frequency of usage needs to be taken into account as well.[4] The 

frequency of methylphenidate use amongst undergraduate medical students varies widely. 

Jain et al[17] reported that 24.5% of non-medical methylphenidate users used it on a daily basis 

whereas Retief et al[8] found that only 5% of users used it in the week of their data collection. 

85% of lifetime users have however used it in the year prior to the survey.[8] This confirms the 

findings of Steyn[6] and Teter et al[19] that students use methylphenidate sporadically and 

mainly during periods of high academic stress.   

However, the use of psychostimulants for purposes other than the registered indications and 

without prescription, regular evaluation and follow-up may have serious adverse health 

consequences, especially if comorbid conditions (known or unknown) are present in 

individuals. 

Methylphenidate causes a modest increase in average blood pressure and heart rate, 

although there is a wide inter-individual variation in response.[1] Even slight changes in 

baseline heart rate and blood pressure may cause significant morbidity or even mortality in 

individuals with ventricular arrhythmias, ischaemic heart disease or hypertension.[1] Long-

term side effects in the adult population have not been fully evaluated, but individual case 

reports have shown an association with myocardial ischaemia[21] and increased risk for 

sudden cardiac death[22]. It is advised that baseline blood pressure and heart rate be 

measured prior to initiation of methylphenidate therapy, with dose increases and periodically 

during therapy.[1]  

Psychiatric side effects include irritability, anxiety, tics and psychosis.[1] The risk for new onset 

psychosis attributed to methylphenidate is 0.1%.[23],[24] Severe depression may also ensue 

upon sudden discontinuation.[1] This is especially relevant in the student population as the 

majority use it only during high stress periods, such as exams.[17]  
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Other less serious side effects include gastrointestinal discomfort, dry mouth, insomnia and 

anorexia.[1]  

 

Furthermore methylphenidate has a high potential for dependence. Physical dependence is 

not common at usual therapeutic doses, but psychological dependence may develop with 

long term use.[1],[4] This could be understood by the effect on the neurotransmitters – 

especially dopamine. The reward centres of the brain are innervated by dopaminergic 

neurons and account for the mild euphoria caused by methylphenidate.[4] Other 

psychostimulants such as amphetamines and cocaine may however exert physical 

dependence.[1] Intranasal methylphenidate has similar receptor effects to cocaine[25] and the 

risk for addiction is markedly increased if it is used via this route.  

 

The question how methylphenidate is acquired then arises. In a study[8] on a sample of 

undergraduate medical students at a single South African university published in 2016 44% of 

participants received psychostimulants (such as methylphenidate) free from a friend or 

classmate. It was bought from a friend or classmate by 9% of participants and in 37% it was 

bought from another source (either online, a pharmacy or over the internet) with or without 

prescription. It was obtained from a family member with ADHD in 9% of cases and the rest 

did not answer  where they sourced it from.[8] 

 

In contrary Jain et al reported in 2017 that 70.6% of undergraduate medical students at the 

University of the Free State using methylphenidate obtained it with a valid prescription from 

a medical doctor. However, less than a third of these users have been diagnosed with 

ADHD.[17]  

 

Overall this literature review has illustrated that the use of methylphenidate for non-medical 

purposes, including cognitive enhancement, is rife in undergraduate university students. 

Furthermore there are numerous physical and psychological risks attached to the use of 

methylphenidate without clear evidence of cognitive enhancement.  

 

To our knowledge there are no studies which have previously examined the extent of use of 

methylphenidate in postgraduate medical students. Therefore the focus of this research 
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project was to determine the prevalence of  the use of methylphenidate by Master of 

Medicine (MMed) students registered at the University of Stellenbosch.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Stellenbosch University https://scholar.sun.ac.za



 18 

References 
 

1.  Brown MJ, Pankaj S, Fraz M, Bennet P. Clinical Pharmacology. 12th ed. Elsevier; 2019. 

324–364 p.  

2.  Challman TD, Lipsky JJ. Methylphenidate: Its Pharmacology and Uses. Mayo Clin Proc. 

2000;75(7):711–721. https://doi.org/10.4065/75.7.711 

3.  Solanto M V. Neuropsychopharmacological mechanisms of stimulant drug action in 

attention-deficit hyperactivity disorder: A review and integration. Behav Brain Res. 

1998;94(1):127–152. https://doi.org/10.1016/S0166-4328(97)00175-7 

4.  Smith ME, Farah MJ. Are prescription stimulants “smart pills”? Psychon Bull Rev. 

2011;137(5):717–741. https://doi.org/10.1037/a0023825.Are 

5.  Batistela S, Bueno OFA, Vaz LJ, Galduróz JCF. Methylphenidate as a cognitive 

enhancer in healthy young people. Dement Neuropsychol. 2016;10(2):134–142. 

https://doi.org/10.1590/S1980-5764-2016DN1002009 

6.  Steyn F. Methylphenidate use and poly-substance use among undergraduate 

students attending a South African university. South African J Psychiatry. 2016;22:1–

4. https://doi.org/10.4102/sajpsychiatry.v22i1.760 

7.  Advokat CD, Guidry D, Martino L. Licit and illicit use of medications for attention-

deficit hyperactivity disorder in undergraduate college students. J Am Coll Heal. 

2008;56(6):601–606. https://doi.org/10.3200/JACH.56.6.601-606 

8.  Retief M, Verster C. Prevalence and correlates of non-medical stimulants and related 

drug use in a sample of South African undergraduate medical students. South African 

J Psychiatry. 2016;22(1):1–6. https://doi.org/10.4102/sajpsychiatry.v22i1.795 

9.  Mommaerts J-L, Beerens G, van den Block L, Soetens E, Schol S, van de Vijver E. 

Influence of methylphenidate treatment assumptions on cognitive function in healthy 

young adults in a double blind, placebo controlled trial. Psychol Res Behav Manag. 

2013;6:65–73. https://doi.org/10.2147/PRBM.S47526 

10.  Linssen AMW, Sambeth A, Vuurman EFPM, Riedel WJ. Cognitive effects of 

methylphenidate in healthy volunteers: A review of single dose studies. Int J 

Neuropsychopharmacol. 2014;17(6):961–977. 

https://doi.org/10.1017/S1461145713001594 

11.  Mattay VS, Goldberg TE, Fera F, et al. Catechol O-methyltransferase val158-met 

Stellenbosch University https://scholar.sun.ac.za



 19 

genotype and individual variation in the brain response to amphetamine. Proc Natl 

Acad Sci U S A. 2003;100(10):6186–6191. https://doi.org/10.1073/pnas.0931309100 

12.  Simon V, Czobor P, Bálint S, Mészáros Á, Bitter I. Prevalence and correlates of adult 

attention-deficit hyperactivity disorder: Meta-analysis. Br J Psychiatry. 

2009;194(3):204–211. https://doi.org/10.1192/bjp.bp.107.048827 

13.  Faraone S V., Rostain AL, Montano CB, Mason O, Antshel KM, Newcorn JH. Systematic 

Review: Nonmedical Use of Prescription Stimulants: Risk Factors, Outcomes, and Risk 

Reduction Strategies. J Am Acad Child Adolesc Psychiatry. 2020;59(1):100–112. 

https://doi.org/10.1016/j.jaac.2019.06.012 

14.  Lawrence H, Oren S, Aksnes B, Anzalone M, Cormerais A, Liodic C. The Use of 

Prescription Stimulants to Enhance Academic Performance Among College Students 

in Health Care Programs. J Physician Assist Educ. 2011;22(4):15–22. 

https://doi.org/10.1038/mi.2013.67. 

15.  DuPont RL, Coleman JJ, Bucher RH, Wilford BB. Characteristics and motives of college 

students who engage in nonmedical use of methylphenidate. Am J Addict. 

2008;17(3):167–171. https://doi.org/10.1080/10550490802019642 

16.  Majori S, Gazzani D, Pilati S, et al. Brain doping: Stimulants use and misuse among a 

sample of Italian college students. J Prev Med Hyg. 2017;58(2):E130–E140.  

17.  Jain R, Chang CC, Koto M, Geldenhuys A, Nichol R, Joubert G. Non-medical use of 

methylphenidate among medical students of the University of the Free State. South 

African J Psychiatry. 2017;23:1–5. https://doi.org/10.4102/sajpsychiatry.v23i0.1006 

18.  Van Zyl PM Van, Joubert G, Fechter L, et al. Methylphenidate use among students 

living in junior on-campus residences of the University of the Free State. South 

African Fam Pract. 2017;59(4):123–127. 

https://doi.org/10.1080/20786190.2017.1292695 

19.  Teter CJ, Esteban S, Cranford JA, Boyd CJ, Guthrie SK. Prevalence and motives for illicit 

use of prescription stimulants in an undergraduate student sample. J Am Coll Heal. 

2005;53(6):253–262. https://doi.org/10.3200/JACH.53.6.253-262 

20.  Wilens TE, Adler LA, Adams J, et al. Misuse and diversion of stimulants prescribed for 

ADHD: A systematic review of the literature. J Am Acad Child Adolesc Psychiatry. 

2008;47(1):21–31. https://doi.org/10.1097/chi.0b013e31815a56f1 

21.  Hole LD, Schjøtt J. Myocardial injury in a 41-year-old male treated with 

Stellenbosch University https://scholar.sun.ac.za



 20 

methylphenidate: A case report. BMC Res Notes. 2014;7(1):2–5. 

https://doi.org/10.1186/1756-0500-7-480 

22.  Schelleman H, Bilker WB, Kimmel SE, et al. Methylphenidate and Risk of Serious 

Cardiovascular Events in Adults. Am J Psychiatry. 2012;169(2):178–185. 

https://doi.org/10.1176/appi.ajp.2011.11010125 

23.  Walichniewicz P, Lew-Starowicz M. Methylphenidate-induced psychosis in a young 

antipsychotic-naïve female patient. Wiedza Med. 2021;3(1):28–31. 

https://doi.org/10.36553/wm.74 

24.  Moran L V., Ongur D, Hsu J, Castro VM, Perlis RH, Schneeweiss S. Psychosis with 

methylphenidate or amphetamine in patients with ADHD. N Engl J Med. 

2019;380(12):1128–1138. https://doi.org/10.1056/NEJMoa1813751 

25.  Morton WA, Stockton GG. Methylphenidate abuse and psychiatric side effects. Prim 

Care Companion J Clin Psychiatry. 2000;2(5):159–164. 

https://doi.org/10.4088/PCC.v02n0502 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stellenbosch University https://scholar.sun.ac.za



 21 

CHAPTER 4 

 

Methodology 

 

Study design  

This was a descriptive cross sectional study. 

 

Study setting/site  

This was an anonymous online survey sent to the study population via email.  

 

Study population  

The target population were all students registered for the MMed programme at the Faculty 

of Health Sciences of the University of Stellenbosch at the time of conduction of the survey. 

There was no differentiation between students who have written the part one or 

intermediate College of Medicine examinations prior to registering as an MMed student. 

There was also no differentiation between any students who have failed any of the College 

of Medicine or MMed university examinations.  

 

The number of MMed students registered is dynamic as the registration as a student is for 

the duration of employment as a registrar by the Provincial Administration of the Western 

Cape (PAWC) or National Health Laboratory Services (NHLS). Appointment by PAWC or NHLS 

can start at any time of the year and does not necessarily start or end at the normal 

university academic calendar year. There were 505 MMed students registered at the time of 

conducting this survey.  

 

Sample  

No sample selection was required as all registered MMed students were invited to 

participate in the survey.  
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Inclusion criteria  

All students registered for the MMed programme at the Faculty of Medical and Health 

Sciences of the University of Stellenbosch were invited to take part in the survey.  

 

Exclusion criteria  

There were no exclusion criteria  

 

Recruitment strategy  

All registered MMed students received an email with a link to the electronic survey.  

The link was active from 1-27 September 2020. Students received a reminder to participate 

on a weekly basis if they have not responded. 

 

Data collection and data management  

Data were collected via anonymous participation in an online survey. A link to the survey 

was emailed to all students registered as MMed students at the Faculty of Medical and 

Health Sciences of the University of Stellenbosch.  

 

The questionnaire utilised was newly designed and has not been validated. No validated 

questionnaire exists as the prevalence of methylphenidate use by post-graduate students 

has never been investigated. The questions were set by the primary investigator with 

assistance from the supervisor and flows from the literature review that was done.  

 

The questionnaire has been compiled using the REDcap Consortium (Research Data 

Electronic Capturing Consortium) system. REDCap is a free, secure, web-based application 

designed by researchers to support data capture for research studies. The system was 

developed by a multi-institutional consortium initiated at Vanderbilt University. REDCap 

servers are housed at the University of Missouri– Kansas City and all information is 

encrypted. Stellenbosch University is a registered consortium partner (www.project-

redcap.org).  
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The survey was conducted electronically and anonymously and the captured database was 

structured in such a manner that the identity of the respondents could not be determined 

from the data captured. The only demographic data acquired were gender, age range and 

year of specialization. No reference to field of specialization was made as there are some 

departments that have very few MMed students registered.  

See appendix E for questionnaire.  

 

Data analysis plan  

Data was exported from REDCap. Statistical analysis was conducted using Stata version 16.  

 

Categorical variables were summarized by count (percentage). Continuous variables were 

summarized with mean (standard deviation) or median (interquartile range) depending on 

the distribution. We report prevalence by point estimate with the corresponding 95% 

confidence interval.  

 

Test association on use and demographics were reported on using logistical regression 

models with a p-value of <0.05 considered as statistically significant.  

 

Ethical considerations 
 

Approval by regulatory authorities  

Research was conducted in accordance with the Declaration of Helsinki and the Department 

of Health Guidelines for Good Clinical Practice.  

Ethical approval was obtained from the University of Stellenbosch Health Research Ethics 

Committee (S20/03/068). 

Institutional permission from Stellenbosch University’s Division for Information Governance 

(DIG) was also be obtained prior to data collection. (IRPSD-1844) 
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Informed consent  

In the emailed invitation, potential participants were informed of the purpose of the study, 

that it is completely anonymous, and that it has been approved by both the HREC of 

Stellenbosch University and Stellenbosch University’s Division for Information Governance.  

By responding to the questionnaire, the participant granted consent that his/her responses 

be used for the purposes of the study. A copy of the email invitation can be seen in 

Appendix C.  

 

Risks and benefits to participants  

There was no physical risk to participants. Electronic data were completely anonymous and 

encrypted and there was no possible way of identification.  

 

At the end of the survey participants were supplied with an electronic information sheet on 

the use of methylphenidate for non-medical purposes. (Appendix E). This addressed 

possible misconceptions with regards to the physical risk, danger and the abuse potential of 

methylphenidate.  
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CHAPTER 5 

 

Author guidelines for journal submission 
 

Specific guidelines to BMJ Postgraduate Medical Journal: 

 

Articles should be presented in a way that is accessible to readers of a general medical 

journal. All research papers involving human subjects MUST contain a statement about 

ethics committee approval. Reports of randomised controlled trials should follow the 

revised CONSORT statement (Consolidated Standards of Reporting Trials.) published in 

JAMA (2001;285:1987-91), as closely as possible. See RCTs for more guidelines. 

Papers should also summarise in list form “What is already known on the subject” and the 

study’s main messages. 

Word count: up to 3000 words 

 

Abstract: Abstracts of up to 250 words are required for all original articles. Headings for 

experimental or observational studies should include: purpose of the study, study design, 

results and conclusions.  

Tables/Illustrations: up to 6 

References: up to 30 

 

General guidelines applicable to all BMJ publications 

Title page 

The title page must contain the following information: 

• Title of the article 

• Full name, postal address and e-mail of the corresponding author 

• Full name, department, institution, city and country of all co-authors 

• Word count, excluding title page, abstract, references, figures and tables 
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Keywords 

Authors can usually opt to (or are required to) choose keywords relevant to the content of 

the manuscript during the submission process. This assists in the identification of the most 

suitable reviewers for the manuscript. The selected keywords should also be included in the 

abstract itself. 

 
Authors and Institutions 

On submission of your article through our submission system you will be asked to provide a 

name, email address and institutional affiliation for all contributing authors. In the final 

published article author names, institutions and addresses will be taken from these 

completed fields and not from the submitted Word document.  

 
Manuscript format 

The manuscript must be submitted as a Word document. PDF is not accepted. 

The manuscript should be presented in the following order: 

• Title page 

• Abstract (Note: references should not be included in abstracts or summaries) 

• Main text separated under appropriate headings and subheadings using the following 

hierarchy: BOLD CAPS, bold lower case, Plain text, Italics 

• Tables should be in Word format and placed in the main text where the table is first cited. 

Tables should also be cited in numerical order 

• Acknowledgments, Competing Interests, Funding and all other required statements 

• References. All references should be cited in the main text in numerical order 

We have added a “submission prefill” tool to all of our journals, which  typically reduces 

time taken to submit a paper by 25 percent. Just upload your manuscript and the system 

will automatically extract and populate the following submission fields: Title, Abstract, 

Authors, Institutions, Funders.  

 

Online Supplementary materials should be uploaded using the File Designation 

“Supplementary File” on the submission site and cited in the main text. 

Please remove any hidden text headers or footers from your file before submission. 
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Style 

Acronyms and abbreviations should be used sparingly and fully explained when first used. 

Abbreviations and symbols must be standard. SI units should be used throughout, except for 

blood pressure values which should be reported in mm Hg. 

Whenever possible, drugs should be given their approved generic name. Where a 

proprietary (brand) name is used, it should begin with a capital letter. 

To ensure a consistent approach, submitted articles should not include Trademark or 

Registered trademark symbols in the main text, tables or figures. 

 

Figures and illustrations 

Images must be uploaded as separate files. All images must be cited within the main text in 

numerical order and legends must be provided (ideally at the end of the manuscript). 

 

Colour images 

For certain journals, authors of unsolicited manuscripts that wish to publish colour figures in 

print will be charged a fee to cover the cost of printing. Refer to the specific journal’s 

instructions for authors for more information. 

Alternatively, authors are encouraged to supply colour illustrations for online publication 

and black and white versions for print publication. Colour publication online is offered at no 

charge, but the figure legend must not refer to the use of colours.   

 

File types 

Figures should be submitted in TIFF, EPS, JPEG or PDF formats. In EPS files, text (if present) 

should be outlined. For non-vector files (eg TIFF, JPEG) a minimum resolution of 300 dpi is 

required, except for line art which should be 1200 dpi. Histograms should be presented in a 

simple, two-dimensional format, with no background grid. 

For figures consisting of multiple images/parts, please ensure these are submitted as a 

single composite file for processing. We are unable to accept figures that are submitted as 

multiple files. 

During submission, ensure that the figure files are labelled with the correct File Designation 

of “Mono Image” for black and white figures and “Colour Image” for colour figures. 
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Figures are checked using automated quality control and if they are below the minimum 

standard you will be alerted and asked to resupply them. 

Please ensure that any specific patient/hospital details are removed or blacked out (e.g. X-

rays, MRI scans, etc). Figures that use a black bar to obscure a patient’s identity are not 

accepted. 

 

Tables 

Tables should be in Word format and placed in the main text where the table is first cited. 

Tables must be cited in the main text in numerical order. Please note that tables embedded 

as Excel files within the manuscript are NOT accepted. Tables in Excel should be copied and 

pasted into the manuscript Word file. 

Tables should be self-explanatory and the data they contain must not be duplicated in the 

text or figures. Any tables submitted that are longer/larger than 2 pages will be published as 

online only supplementary material.   

 

Multimedia files 

You may submit multimedia files to enhance your article. Video files are preferred in .WMF 

or .AVI formats, but can also be supplied as .FLV, .Mov, and .MP4. When submitting, please 

ensure you upload them using the File Designation “Supplementary File – Video”. 

 

References 

Authors are responsible for the accuracy of cited references and these should be checked 

before the manuscript is submitted. 

 

Citing in the text 

References must be numbered sequentially as they appear in the text. References cited in 

figures or tables (or in their legends and footnotes) should appear at the end of the 

reference list to avoid re-numbering if tables and figures are moved around at peer 

review/proof stage. Reference numbers in the text should be inserted immediately after 

punctuation (with no word spacing)—for example,[6] not [6]. 

Where more than one reference is cited, these should be separated by a comma, for 

example,[1, 4, 39]. For sequences of consecutive numbers, give the first and last number of 
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the sequence separated by a hyphen, for example,[22-25]. References provided in this 

format are translated during the production process to superscript type, and act as 

hyperlinks from the text to the quoted references in electronic forms of the article. 

Please note that if references are not cited in order the manuscript may be returned for 

amendment before it is passed on to the Editor for review. 

 

Preparing the reference list 

References must be numbered consecutively in the order in which they are mentioned in 

the text. Only papers published or in press should be included in the reference list. Personal 

communications or unpublished data must be cited in parentheses in the text with the 

name(s) of the source(s) and the year. Authors should request permission from the source 

to cite unpublished data. Journals from BMJ use a slightly modified version of Vancouver 

referencing style (see example below) available in Endnote.  

 

BMJ reference style 

List the names and initials of all authors if there are 3 or fewer; otherwise list the first 3 and 

add ‘et al.’ (The exception is the Journal of Medical Genetics, which lists all authors). Use 

one space only between words up to the year and then no spaces. The journal title should 

be in italic and abbreviated according to the style of Medline. If the journal is not listed in 

Medline then it should be written out in full. 

 

Example references 

• Journal article: 13 Koziol-Mclain J, Brand D, Morgan D, et al. Measuring injury risk factors: 

question reliability in a statewide sample. Inj Prev 2000;6:148–50. 

• Abstract/supplement: 16 Roxburgh J, Cooke RA, Deverall P, et al. Haemodynamic function 

of the carbomedics bileaflet prosthesis [abstract]. Br Heart J 1995;73(Suppl 2):P37. 

• Preprints: Rostami A, Sepidarkish M, Leeflang M, et al. First snap-shot meta-analysis to 

estimate the prevalence of serum antibodies to SARS-CoV-2 in humans. MedRxiv 20185017 

[Preprint]. September 02, 2020 [cited 2020 Sep 20] 

https://doi.org/10.1101/2020.08.31.20185017.   
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• Data citations: [dataset] [52] Wang G, Zhu Z, Cui S, Wang J. Data from: Glucocorticoid 

induces incoordination between glutamatergic and GABAergic neurons in the amygdala. 

Dryad Digital Repository, August 11, 2017. https://doi.org/10.5061/dryad.k9q7h.   

• Electronic citations: Websites are referenced with their URL and access date, and as much 

other information as is available. Access date is important as websites can be updated and 

URLs change. The “date accessed” can be later than the acceptance date of the paper, and it 

can be just the month accessed. 

• Electronic journal articles: Morse SS. Factors in the emergency of infectious diseases. Emerg 

Infect Dis 1995 Jan-Mar;1(1). www.cdc.gov/nciod/EID/vol1no1/morse.htm (accessed 5 Jun 

1998). 

• Electronic letters: Bloggs J. Title of letter. Journal name Online [eLetter] Date of publication. 

url eg: Krishnamoorthy KM, Dash PK. Novel approach to transseptal puncture. Heart Online 

[eLetter] 18 September 2001. http://heart.bmj.com/cgi/eletters/86/5/e11#EL1 

• Book: 15 Howland J. Preventing Automobile Injury: New Findings From Evaluative Research. 

Dover, MA: Auburn House Publishing Company 1988:163–96. 

• Chapter in a book: 14 Nagin D. General deterrence: a review of the empirical evidence. In: 

Blumstein A, Cohen J, Nagin D, eds. Deterrence and Incapacitation: Estimating the Effects of 

Criminal Sanctions on Crime Rates. Washington, DC: National Academy of Sciences 1978:95–

139. 

• Legal material: Toxic substances Contro Act: Hearing on S776 Before the Subcommittee of 

the Environment of the Senate Comm. on Commerce, 94th Congress 1st September (1975). 

• Law references: The two main series of law reports, Weekly Law Reports (WLR) and All 

England Law Reports (All ER) have three volumes a year e.g. Robertson v Post Office [1974] 

1 WLR 1176 

There are good historical precedents for the use of square and round brackets. Since 1891, 

round ones have referred to the date of the report, square ones to the date of publication 

of the report. Apart from not italicising the name of the case, we use the lawyers’ style; be 

careful with punctuation, e.g. Caparo Industries plc v Dickman and others [1990] 1 All ER 

568-608. 

 

Digital Object Identifier (DOI) 

A DOI is a unique string created to identify a piece of intellectual property in an online 
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environment and is particularly useful for articles that are published online before 

appearing in print (and therefore have not yet been assigned the traditional volume, issue 

and page number references). The DOI is a permanent identifier of all versions of an article, 

whether raw manuscript or edited proof, online or in print. Thus the DOI should ideally be 

included in the citation even if you want to cite a print version of an article. Find a DOI. 

• Cite an article with a DOI before published in print: Alwick K, Vronken M, de Mos T, et al. 

Cardiac risk factors: prospective cohort study. Ann Rheum DisPublished Online First: 5 

February 2004. doi:10.1136/ard.2003.001234 

• Cite an article with a DOI once published in print: Vole P, Smith H, Brown N, et al. 

Treatments for malaria: randomised controlled trial. Ann Rheum Dis2003;327:765–8 

doi:10.1136/ard.2003.001234 [published Online First: 5 February 2002]. 

 

Supplemental material 

Additional information such as figures, tables, raw data and methodology statements, may 

be submitted and published alongside your manuscript as ‘supplemental 

material’.  Supplemental material shall only be accepted subject to the following criteria: 

• Content: Supplemental material should be used to support and enhance the content of your 

manuscript. Content should be directly relevant to the content of your manuscript. 

• Publication: Supplemental material will be published online only.  This content may or may 

not be peer-reviewed, depending on the requirements of the relevant publication’s editorial 

office. 

• Citation: The use of any supplemental material should be cited within the main text of the 

manuscript. 

• Formatting: Supplemental material will only be published on an ‘as supplied’ basis, without 

checking for accuracy, copyediting, typesetting or proofing.  You are responsible for 

proofing the content and for ensuring that the style and formatting of your content is 

consistent with the corresponding manuscript.   

• File submission: Supplemental material may be submitted in PDF file format.  Files should 

not exceed 350MB and should be uploaded using the file designation “Supplemental 

Material [Description]”. 
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• Translated Abstract: Where a translated version of the abstract in the author’s local 

language is submitted, this file should be uploaded using the file designation “Abstract in 

local language”. 

• Restrictions: Supplemental material hosted on a third party website or platform will not be 

accepted. 

• Liability Disclaimer: The relevant publication’s Author Licence will apply in respect of any 

supplemental materials submitted.  You are responsible for ensuring the accuracy of that 

content. A disclaimer of BMJ’s liability will appear on the published supplemental material. 
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CHAPTER 6 

Article published in BMJ Postgraduate Journal 
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ABSTRACT
Background Methylphenidate is mainly used for 
the treatment of attention- deficit/hyperactive- disorder 
(ADHD). Its effect of increased attentiveness leads 
to the potential of off- label use by students for 
academic enhancement—previously demonstrated 
in undergraduate students. No publication exists on 
postgraduate student use of methylphenidate.
Objectives To provide a summary of the self- reported 
prevalence and correlates of methylphenidate use in 
Masters of Medicine (MMed) students registered at the 
Faculty of Medical and Health Sciences of a South African 
university.
Methods A cross- sectional study was conducted. Data 
were collected via a self- administered anonymous online 
questionnaire distributed by email to 505 registered 
MMed students.
Results Of the 253 responses (response rate 50.1%) 
received 71 (28.1%) have used methylphenidate. 
Only 2.4% have been diagnosed with ADHD. The 
majority (73.2%) obtained it without a formal medical 
consultation. Self- prescription (26.8%) and prescription 
by a colleague without consultation (23.9%) contributed 
significantly. Academic performance enhancement was 
the primary motivation for use in 71.8% and 42.3% of 
users started using methylphenidate while registered as 
an MMed student. There was no statistically significant 
difference in terms of gender (p=0.151), age (p=0.288) 
or year of study (p=0.149).
Conclusions Off- label use of methylphenidate is 
prevalent in MMed students registered at this South 
African university. The prevalence is significantly 
higher than in undergraduate medical students. The 
non- conventional means of access is of great concern. 
Efforts should be made to discourage self- prescription, 
educate students on the dangers of methylphenidate 
use, promote better access regulation and enhance 
psychological support.

INTRODUCTION
Methylphenidate is classified as a central nervous 
system stimulant and is chiefly used in the 
management of attention- deficit/hyperactivity 
disorder (ADHD).1 Clinically, the desired effects 
are decreased hyperactivity and distractibility, 
increased attentiveness and reduced impulsivity.2 3 
Mild euphoria, a decreased sense of fatigue as well 
as an increased completion of tasks are associated 
benefits.2 These clinical effects have been shown to 
improve cognition if there is pathology rendering it 
suboptimal.4 The effect of increased attentiveness 
and ability to concentrate leads to the potential of 
methylphenidate being used for off- label purposes. 

Students use it mainly for academic purposes, 
especially during periods of high academic stress.5 
‘Academic purposes’ as noted here, alludes to the 
attempt at an increase in concentration, atten-
tion and alertness, with a hopeful improvement 
in academic performance while combating mental 
fatigue.

Current literature is inconclusive on whether 
psychostimulants, such as methylphenidate 
improves cognition in healthy individuals and 
suggests that the subjective impression that cogni-
tion is improved should rather be attributed to a 
feeling of well- being or euphoria being induced.4 6

The prevalence of ADHD in the general adult 
population is 2.5%, yet methylphenidate use by 
university students for off- label purposes is widely 
reported in international and South African liter-
ature with self- reported lifetime prevalence of 
psychostimulant use ranging from 5% to 35%.7–17 
No investigation on the prevalence of methylphe-
nidate use among postgraduate students has been 
previously published.

Jain et al and Retief and Verster recently eval-
uated the self- reported use of psychostimulants by 
undergraduate medical students at South African 
universities. Jain et al found that the prevalence 
of methylphenidate use was 11% while Retief and 
Verster concluded that 18% had a lifetime preva-
lence of psychostimulant (including methylpheni-
date, dextroamphetamine, pemoline and modafinil) 
use.12 14

Generally considered a safe drug, methylphe-
nidate causes a modest increase in average blood 
pressure and heart rate, although there is a wide 
inter- individual variation in response.2 Even slight 
changes in baseline heart rate and blood pressure 
may cause significant morbidity or even mortality 
in individuals with ventricular arrhythmias, isch-
aemic heart disease or hypertension.2 Long- term 
side effects in the adult population have not been 
fully evaluated, but individual case reports have 
shown an association with myocardial ischaemia 
and increased risk for sudden cardiac death.18 19 It is 
advised that baseline blood pressure and heart rate 
be measured prior to initiation of methylphenidate 
therapy, with dose increases and periodically during 
therapy.2

Psychiatric side effects include irritability, 
anxiety, tics and psychosis.2 Severe depression 
may also ensue on sudden discontinuation.2 This 
is especially relevant in the student population as 
the majority use it only during high- stress periods, 
such as examinations.12 Furthermore methylpheni-
date has a high potential for dependence. Physical 
dependence is not common at usual therapeutic 
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doses, but psychological dependence may develop with long- 
term use.2 3

The present research aims to investigate the prevalence of 
methylphenidate use, but also attempts to gain insight into the 
means of access and motivation for its use.

OBJECTIVES
The objective of this study was to provide a summary of the self- 
reported prevalence and correlates of methylphenidate use by 
Masters of Medicine (MMed) students registered at the Faculty 
of Medical and Health Sciences at a South African university.

METHODS
Study design and setting
A cross- sectional study was performed using an anonymous 
online survey tool.

Study population
The target population included all students, across all specialties, 
registered for the MMed programme at the Faculty of Health 
Sciences at a South African university. All MMed students are 
qualified medical practitioners studying towards qualifying as a 
specialist in various medical fields. Trainees are required to be 
registered as MMed students for four or 5 years depending on 
the field of specialisation. Various sittings of formal theoretical, 
oral and clinical examinations must be completed successfully 
before registration as specialist may ensue. There were no exclu-
sion criteria. At the time of conducting the research there were 
505 registered MMed students.

Questionnaire
The authors designed a literature directed questionnaire as no 
validated instrument to measure methylphenidate use exists. 
The questionnaire was designed on the REDCap Consortium 
(Research Data Electronic Capturing Consortium) system. 
Limited demographic data (gender, year of study and age cate-
gory) were collected to ensure anonymity. The questionnaire 
included questions pertaining to use of methylphenidate, index 
period of use, frequency of use, primary and secondary purpose 
for use, ADHD diagnosis, method of obtaining methylphenidate 
and side- effects experienced. Many questions required a single 

most applicable answer, while other allowed for ranking of pref-
erences. Participants could elaborate if ‘other’ was selected as 
an option.

Data collection
A link to the anonymous, self- administered questionnaire was 
emailed to all registered MMed students. Data collection took 
place from 1 to 27 September 2020. After the initial invita-
tion weekly reminders were sent to all registered students for 
3 weeks. The anonymous responses were securely stored on the 
REDCap system.

Statistical analysis
Data were exported from REDCap to Microsoft Excel. Statis-
tical analysis was done using Stata V.16. Categorical variables 
were summarised by count (percentage). Continuous variables 
were summarised with mean (SD). We report prevalence by 
point estimate with the corresponding 95% CI. Test associa-
tions on demographics were reported on using logistical regres-
sion models with a p value of <0.05 considered as statistically 
significant.

RESULTS
Demographic data
The electronic questionnaire was distributed to the 505 regis-
tered MMed students at a single South African university. The 
response rate was 50.1% with 253 completed questionnaires. 
Of these 118 (46.6%) were male and 135 (53.4%) were female. 
The highest percentage of respondents was from students in 
their fourth year of study (24.9%) and in the age group 30–35 
years old (68.4%). Table 1 highlights the demographics of the 
respondents.

Prevalence and ADHD diagnosis
Overall, 28.1% (n=71; 95% CI 22.52 to 33.60) of respondents 
reported having used methylphenidate while only 2.4% (n=6) 
have been formally diagnosed with ADHD. A further 11.7% 
think that they may potentially have ADHD, but have not been 
diagnosed. More than half of the respondents (n=135; 53.4%, 
95% CI 47.2 to 59.5) know of an MMed registered student 
using methylphenidate for academic purposes. The study 

Table 1 Demographic data of respondents
Total respondents Response rate* MPH used MPH not used

P valuen % % n % n %

Gender 0.151

Male 118 46.6 45.7 28 23.7 90 76.3

Female 135 53.4 54.7 43 31.9 92 68.1

Year of study 0.149

Year 1 57 22.5 51.8 10 17.5 47 82.5

Year 2 44 17.4 52.4 17 38.6 27 61.4

Year 3 56 22.1 69.1 15 26.8 41 73.2

Year 4 63 24.9 63.0 17 27.0 46 73.0

Year 5 33 13.0 25.4 12 36.4 21 63.6

Age category 0.288

<30 20 7.9 50.0 4 20.0 16 80.0

30–35 173 68.4 59.0 55 31.8 118 68.2

36–40 50 19.8 36.8 10 20.0 40 80.0

>40 10 4.0 25.6 2 20.0 8 80.0

*Response rate refers to the percentage of the demographic category that responded to the survey.
MPH, methylphenidate.
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cohort correlated well to the population investigated. There 
was no statistically significant difference (p=0.151) between 
male (n=28; 39.4%) and female (n=43; 60.6%) respondents 
using methylphenidate. We were unable to demonstrate any 
statistically significant difference (p=0.288) in usage among 
different age categories (<30 n=4; 5.6%, 30–35 n=55; 77.5% 
36–40 n=10; 14.1%,>40 n=2; 2.8%). We were also unable to 
demonstrate any statistically significant difference (p=0.149) in 
usage among students in different years of study (year 1 n=10; 
14.1% year 2 n=17; 23.9% year 3 n=15; 21.1% year 4 n=17; 
23.9% year 5 n=12; 16.9%).

Use for postgraduate academic purposes
More than a fifth (21.3%; n=54) of respondents to the question-
naire have used methylphenidate while being registered as an 
MMed student. Improvement of academic performance (71.8%) 
was the most common primary reason for using methylpheni-
date, followed by curiosity (16.9%)—indicated in figure 1. More 
than three quarters (76.1%, 95% CI 66.13 to 85.98; n=54) of 
lifetime methylphenidate users used it while being registered as 
an MMed student with nearly half (45.1%; n=32) using it in the 
year leading up to data collection. Figure 2 indicates the index 
period of use for 42.3% (n=30) was while being registered as 
an MMed student whereas 29.58% (n=21) started while being 
undergraduate students and only 3 (4.2%) while at school.

Frequency of use
Methylphenidate was used sporadically by 32.4% (n=23) of 
users while 23.9% (n=17) used it daily. Less than a third (29.6%) 
of life- time users used it once- off only. The rest of the users used 
it once per week (8.5%), once per month (4.2%) or once per 
year (1.4%).

How methylphenidate was obtained
Figure 3 indicates that methylphenidate was prescribed by a 
general medical practitioner or specialist to 26.8% (n=19) 
after a consultation. Equal numbers of participants report self- 
prescription. A prescription for methylphenidate was obtained 
from a colleague without a formal consultation by 23.9% (n=17) 
while 19.7% (n=14) received the medication from a friend or 
colleague to whom it was legally prescribed.

Side-effects and risk
More than two- thirds (70.4%, n=50) of users reported side- 
effects with insomnia (35.2%), anxiety (33.8%) and palpitations 

(32.4%) most frequently occurring. Withdrawal symptoms 
developed in six (8.5%) respondents on discontinuing meth-
ylphenidate. The majority (71.2%, n=180) of all respondents 
believed that methylphenidate use has both physical and psychi-
atric risk. Much smaller groups believed that there is no risk at 
all (9.9%, n=25), risk isolated to mental health (11.9%, n=30) 
and risk limited to physical health (7.1%, n=18).

DISCUSSION
In this cohort methylphenidate had a lifetime prevalence of 
28.1% with more than a fifth of respondents using it while being 
registered as an MMed student. The prevalence of use in our 
population is much higher than reported in undergraduate South 
African medical students or in international students.9–12 14 In 
our study population only 9.5% of users started using meth-
ylphenidate during or prior to their undergraduate medical 
studies. However, 42.3% started using methylphenidate for the 
first time while being registered as an MMed student.

We conclude that off- label use is rife in our study population as 
the prevalence is 11.7- fold higher than the diagnosis of ADHD.

Numerous factors could contribute to the increased preva-
lence of use in MMed students. Ease of access is one of these. 
Self- prescription and prescription by a friend or colleague 
without consultation contributed significantly to the manner in 
which methylphenidate was obtained. Undergraduate medical 
students would not be able to obtain methylphenidate in this 
manner. Jain et al reported in 2017 that 70.6% of undergraduate 
medical students at the University of the Free State obtained it 
with a valid prescription after consulting a medical doctor.12 In 
contrary only 26.8% of users in our population obtained it after 
formally consulting a general medical practitioner or specialist.

Methylphenidate, a schedule 6 drug, is generally considered 
a safe drug, but its use for purposes other than the registered 
indications, regular evaluation and follow- up may have serious 
adverse health consequences, especially if comorbid condi-
tions (known or unknown) are present in individuals. The risk 
of sudden cardiac death or ventricular arrhythmia is close to 

Figure 1 Primary motive for methylphenidate use.

Figure 2 Index period of methylphenidate use. MO, Medical Officer
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double after methylphenidate initiation in adults.19 Develop-
ment of psychosis has also been reported.2 The vast majority of 
respondents admitted to knowing that methylphenidate use may 
have both physical and psychiatric risks. It is thus worrisome 
that almost three- quarters of users obtained it without a medical 
consultation. Being a schedule 6 drug methylphenidate should 
be a highly controlled substance. The authors found the ease of 
access concerning and believe it warrants the necessary attention 
of the relevant authoritative bodies and regulatory agents.

The authors postulate that the high prevalence of methylphe-
nidate use in this cohort is linked to the perception that MMed 
students have tremendous stress and pressure compounded by 
occupational and academic demand. This is supported by the 
sporadic use of methylphenidate during times of academic 
pressure by a third of users, the primary purpose of use being 
academic performance enhancement and that 42.3% of users 
in our population started using methylphenidate specifically for 
MMed academic purposes. This is indicative of the perceived 
benefit of methylphenidate to aid with cognitive function. 
However, current literature is inconclusive as to whether meth-
ylphenidate objectively improves cognition in healthy individ-
uals and suggests that the subjective impression that cognition is 
improved should rather be attributed to the feeling of euphoria 
or well- being being induced.4 6 Students using methylphenidate 
may therefore expose themselves to serious potential adverse 
effects without any true benefit.

The perception of high pressure and demand on MMed 
students is supported by the reported prevalence of burnout 
among MMed students. Two South African studies have shown 
that the level of burnout in MMed students is higher than doctors 
who have not started specialising or have completed specialising 
and are working in similar environments.20 21 One South African 
university reported a burnout prevalence of 84% in their MMed 
population.22 Burnout leads to the reduction in ability to concen-
trate and students may attempt to pharmaceutically correct 
this. Although this cannot be directly extrapolated to our study 
population, it may be an indicator of a possible motive for using 
methylphenidate. Methylphenidate may however contribute to 
burnout by means of side- effects experienced. Insomnia occurs 

in more than a third of our cohort of methylphenidate users—
exaggerating the subjective feeling of exhaustion and depleted 
energy levels and in effect contributing to the development of 
burnout in the predisposed individual.

Potential harm in the light of minimal evidence for cogni-
tive benefit in healthy subjects places the user at risk while the 
prescriber is at medicolegal risk. This is even more true in the 
event of off- label prescription after consultation and prescription 
without a formal consultation—both frequent occurrences in 
our cohort. Professionalism of the prescriber may be in question. 
In traditional medicine off- label prescription for the treatment 
of disease would not be considered unethical although off- label 
prescription for the purpose of enhancement in the absence of 
disease may well be. Performance enhancement in sport as an 
example is globally prohibited—not only is it unethical, but 
also illegal. Morally it would be difficult to justify an attempt 
to enhance cognition in the student population where cognitive 
benefit is questionable and safety is not established. Future large 
randomised control trials should shed light on current lacking 
evidence, but until then the authors believe that the prescription 
of methylphenidate for performance enhancement, although not 
illegal, is not ethically justifiable.

Study limitations
Study limitations include the use of a non- validated self- 
administered questionnaire. Selective non- disclosure or dishon-
esty due to the sensitive nature of the topic could have affected 
the quality of the data. The data were collected at a single 
university and should not be extrapolated to other universities 
or fields of study.

CONCLUSION
This research demonstrates that the prevalence of methylphe-
nidate use in our population is much higher than reported in 
undergraduate medical students and nearly 12 times higher 
than the prevalence of diagnosed ADHD. Academic perfor-
mance enhancement is the most common primary reason for its 

Main messages

 ► Methylphenidate use in MMed students is highly prevalent.
 ► Academic performance enhancement is the most common 
primary purpose for use.

 ► Acquisition is predominantly by non- conventional means.

Current research questions

 ► Is the prevalence in our cohort different to other 
postgraduate populations or is this a global phenomenon?

 ► Is there any objectively measurable cognitive benefit in 
students using methylphenidate compared with non- users?

 ► What is the incidence of serious adverse events attributable 
to methylphenidate in the student population?

What is already known on the subject

 ► Undergraduate student use of methylphenidate has been 
extensively researched with varying prevalence reported.

 ► Postgraduate student use is not reported on previously.

Figure 3 How methylphenidate was obtained. GP, general 
practitioner.
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use and acquisition is predominantly without a formal medical 
consultation. This is of great concern as methylphenidate is a 
schedule 6 pharmacological agent and should be highly regu-
lated, not to mention the potential health consequences to the 
unmonitored user. We postulate that a combination of ease of 
access, added academic and work pressure and a high degree of 
burnout may contribute to the identified phenomenon. Efforts 
should be made to promote awareness of potential harm of 
methylphenidate with minimal evidence for cognitive benefit 
in healthy students, discourage self- prescription, increase access 
and knowledge of available psychological support to students 
in need and to develop interventions to limit non- conventional 
means of access.
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Appendix A: Ethical approval  
 

 

Approval Notice

New Application

 

08/07/2020                                                           

Project ID :14705 

HREC Reference No: S20/03/068    

Project Title: The self-reported prevalence of methylphenidate use by Master of Medicine (MMed) students registered at the Faculty of Medicine and Health
Sciences at the University of Stellenbosch   

Dear Dr Willem Louw 

The New Application received on 18/06/2020 14:49 was reviewed by members of Health Research Ethics Committee via expedited review procedures
on 24/06/2020 and was approved.

Please note the following information about your approved research protocol:

Protocol Approval Date: 24 June 2020

Protocol Expiry Date: 23 June 2021

Please remember to use your Project ID 14705 and Ethics Reference Number S20/03/068 on any documents or correspondence with the HREC
concerning your research protocol.

Please note that the HREC has the prerogative and authority to ask further questions, seek additional information, require further modifications, or monitor
the conduct of your research and the consent process.

After Ethical Review 

Translation of the informed consent document(s) to the language(s) applicable to your study participants should now be submitted to the HREC.

Please note you can submit your progress report through the online ethics application process, available at: Links Application Form Direct Link  and the
application should be submitted to the HREC before the year has expired. Please see Forms and Instructions on our HREC website
(www.sun.ac.za/healthresearchethics) for guidance on how to submit a progress report.

The HREC will then consider the continuation of the project for a  further year (if necessary). Annually a number of projects may be selected randomly for an
external audit.

Provincial and City of Cape Town Approval

Please note that for research at a primary or secondary healthcare facility, permission must still be obtained from the relevant authorities (Western Cape
Department of Health and/or City Health) to conduct the research as stated in the protocol. Please consult the Western Cape Government website for
access to the online Health Research Approval Process, see: https://www.westerncape.gov.za/general-publication/health-research-approval-process.
Research that will be conducted at any tertiary academic institution requires approval from the relevant hospital manager. Ethics approval is required
BEFORE approval can be obtained from these health authorities.

We wish you the best as you conduct your research.

For standard HREC forms and instructions, please visit: Forms and Instructions on our HREC
website https://applyethics.sun.ac.za/ProjectView/Index/14705  

If you have any questions or need further assistance, please contact the HREC office at 021 938 9677.

  

Yours sincerely,

Mrs. Ashleen Fortuin 
Health Research Ethics Committee 1 (HREC1)

National Health Research Ethics Council (NHREC) Registration Number:

REC-130408-012 (HREC1)·REC-230208-010 (HREC2)

Federal Wide Assurance Number: 00001372

Page 1 of 2
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Appendix B: Institutional permission from University of Stellenbosch 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

UNIVERSITEIT y STELLENBOSCH y UNIVERSITY 
jou kennisvennoot  y  your knowledge partner 

 

1 
Institutional Permission Standard Agreement: 13 March 2017 V1 

INSTITUTIONAL PERMISSION:  

AGREEMENT ON USE OF PERSONAL INFORMATION IN RESEARCH  

Name of Researcher:             Dr Willem Louw                             

Name of Research Project:      The self-reported prevalence of methylphenidate use by Master of Medicine (MMed) 
students registered at the Faculty of Medicine and Health Sciences at the University of 
Stellenbosch 

Service Desk ID:                         IRPSD-1844         

Date of Issue:                          19 August 2020         
   

The researcher  has received institutional permission to proceed with this project as stipulated in the institutional 
permission application and within the conditions set out in this agreement.  

1 WHAT THIS AGREEMENT IS ABOUT 

What is POPI?   POPI is the Protection of Personal Information Act 4 of 2013. 

 POPI regulates the entire information life cycle from collection, through use and 

storage and even the destruction of personal information.  

Why is this 
important to us?  

 Even though POPI is important, it is not the primary motivation for this agreement. 

The privacy of our students and employees are important to us. We want to ensure 

that no research project poses any risks to their privacy. 

 However, you are required to familiarise yourself with, and comply with POPI in its 

entirety.   

What is considered 
to be personal 
information?  

 ‘Personal information’ means information relating to an identifiable, living, 

individual or company, including, but not limited to: 

1.5.1 information relating to the race, gender, sex, pregnancy, marital status, 

national, ethnic or social origin, colour, sexual orientation, age, physical or 

mental health, well-being, disability, religion, conscience, belief, culture, 

language and birth of the person; 

1.5.2 information relating to the education or the medical, financial, criminal or 
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Appendix C: Participant invitational email 
 
Dear MMed student 

 

Your participation in the attached survey will be greatly appreciated!  

• It forms part of the research component in acquiring the degree MMed (Anes) of 
Willem Louw. 

• The survey will take you less than 10 minutes to complete.  
• Your participation is completely voluntary and can be terminated at any point 

 

Rationale 
The survey aims to establish the prevalence of Methylphenidate (e.g. Ritalin, Concerta) use 
by MMed students registered at the University of Stellenbosch.  
 
Methylphenidate is mainly used for the treatment of Attention Deficit Hyperactive Syndrome 
(ADHD). It has been shown throughout the South African and international literature that the 
self-reported prevalence of methylphenidate use by undergraduate university students is 
significantly higher than the prevalence of ADHD.   The prevalence of methylphenidate use 
by postgraduate students is not researched to date. The use of Methylphenidate is not without 
risks and may have various life-threatening side-effects. The investigators find it necessary to 
establish the prevalence of methylphenidate use by MMed students and to educate the study 
population of its risks.  
 
The survey 
The survey will be completely anonymous. Data will be hosted and encrypted using the 
REDCap Consortium web-based system. No link between participant and response to the 
survey will be possible, not even by the researcher.  
 
All MMed students at the FMHS at the University of Stellenbosch will receive invitations to 
participate. 
 
By completing the survey, you grant permission that your response may be used as part of the 
research.  
 
If you wish to partake in the lucky draw you will be requested to provide an email address. 
This identification will be completely detached from your response assuring anonymity of 
response.   
 
Ethics 
The research has received approval from the Health Research Ethical Committee (HREC) of 
the University of Stellenbosch (S20/03/068) and from the Division of Information Governance 
(DIG) of the University of Stellenbosch.  
 
The study will be conducted according to the ethical guidelines and principles of the 
international Declaration of Helsinki, and the Department of Health Ethics in Health Research: 
Principles, Processes and Studies (2015). 
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You can phone the Health Research Ethics Committee at 021 938 9677/9819 if there still is 
something that concerns you about how this study is being conducted, or if you have a 
complaint.   

 

Dissemination 
Should the results of this research be of significance in comparison to already published 
research it will be summarized in a research article submitted to a scientific journal. 
 
Should the research article not be accepted by journals the article will nevertheless be made 
available to the heads of departments of the Faculty of Medical and Health Sciences for 
distribution to members of its department.  
 
Contact details 
Primary Investigator:  Willem Louw wanlouw@gmail.com 084 626 2974 
Supervisor:   Ryan Davids darvyan@gmail.com 
HREC:   021 938 9677/9819     
 
Thank you very much for your assistance! 
 
Willem Louw 
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Appendix D: Questionnaire 
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INFORMATION SHEET: 
 

Do you or have you used METHYLPHENIDATE? 
 
Indications for methylphenidate(Ritalin, Concerta etc) use include ADHD, 
narcolepsy, refractory major depression. 
 
5 – 35% of University students globally have admitted to using the product to 
enhance cognition for academic purposes. 
 

Will it help me study?  
 

Literature is inconclusive on whether it improves cognition in users without 
ADHD.  
Reports show no change in visual memory and equivocal reports on 
enhanced learning. 
 

Surely I can’t get addicted to Methylphenidate…right? 
 
Wrong!  Psychological dependence can occur with long term use and even 
has potential for other side effects such as : 
new onset psychosis  (seen in 1:1000) 
Increase in baseline blood pressure and heart rate which may lead to severe 
morbidity and mortality (in underlying hypertension, ischaemic heart disease 
or ventricular arrythmias)  
 

I think I have a problem: 
 
Signs of Methylphenidacte dependence include: 

• Anxiety / Depression / Panic attacks 
• Asking other people for their tablets 
• Tachycardia 
• Decreased appetite 
• Stealing, lying, doctor shopping 
• Crushing and snorting Methylphenidate 

 
ADHD helpline: 0800 55 44 33 
Substance abuse line: 0800 11 12 13 
 
For more information on Methylphenidate dependence visit: 
https://americanaddictioncenters.org/ritalin/use-and-abuse 
 
 
 

Appendix E: Information sheet to participants after survey submission 
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