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Abstract: Background: The incremental off-label use of methylphenidate by students to enhance cognitive performance has been widely
described in international studies. Recent local media reports have suggested a similar trend in spite of its strict prescription requirements.
Although a few South African researchers have started reporting on this peculiarity, data regarding the bona fide extent of stimulant misuse
among South African students remains unexplored.

Objectives: To determine the incidence of methylphenidate use, methods of acquisition and perceived academic benefit among health sciences
students at a South African university.

Methods: A quantitative cross sectional pilot study was conducted by administering a closed ended questionnaire to 160 students registered for
various degrees in a Faculty of Health Sciences during August and September 2014. Student demographics, lifetime methylphenidate use, means
and reasons of procurement, subjective assistance and experienced side effects were documented and analysed for trends and frequencies.
Results: Response rates varied considerably (1% - 40%) among students enrolled for different fields of study in the faculty of health sciences.
Overall lifetime methylphenidate use was reported at 16.9%, with a noticeable 10% increase during examination periods. Enhancement in
cognitive performance (81.5%) was the principle reason for use, although only 66.7% indicated a subjective academic benefit. The majority of
respondents had a valid prescription (59.3%), of which 3.1% were justified by an attention deficit hyperactivity disorder diagnosis. Medical
students accounted for 70% of methylphenidate users. Diversion of personal prescribed medication was expressed by 7.4% and the most
frequently encountered side effects were anxiety (20%) and loss of appetite (17.8%).

Conclusion: The unjustified medical use of methylphenidate in South African students correlates well with documented literature from
international reports, confirming a global trend. Medical practitioners appear to prescribe this substance more frequently for off-label use, rather
than for its registered indications. Methylphenidate use increases during times of high academic stress. Appropriate multidisciplinary student
support and education relating to the misuse and long term adverse effects need to be implemented by the medical community and relevant
university structures.

Keywords: Methylphenidate; cognitive enhancement; students; South Africa; attention deficit disorder.

INTRODUCTION 40% of the total use found in adults over the age of 18 years
[6]. Information regarding the prescription of MPH to South
Attention deficit hyperactivity disorder (ADHD) is a neuro African adults suffering from ADHD is limited, however
developmental disorder affecting 5% to 7% of children and pharmacoepidemiological surveys from medical aid
adolescents between the ages of 6 and 16 years administrators suggest an incidence of approximately 20%-
worldwide[1].Diagnosis is based on certain criteria that 25% [7]. Increasing public awareness of the use of MPH for
principally include the inability to maintain concentration the purpose of pharmacological neuroenhancement has
for sufficient periods of time, difficulty focussing in resulted in this agent being used by students without medical
academic environments, inability to complete tasks and justification [8]. Some reported academically motivated
adversity in preparing for tests and exams [2]. Symptoms reasons include improvement in alertness, enhancement in
decline with age, but may persist into adulthood with a concentration, augmented memorisation of facts, and the
global prevalence of approximately 4% [3], necessitating ability to study and work for prolonged periods of time [9].
extended pharmacological management with psychoactive Peer pressure, highly stressful academic circumstances and
agents [4]. Traditional psychoactive substances consist of competitive environments have been cited as important
central nervous system (CNS) stimulants (amphetamine contributors to this phenomenon [10]. The off-label uses of
derivatives and methylphenidate) and non-stimulant agents MPH are however not limited to enhancing cognitive
(atomoxetine). Psychoactive stimulants act as indirect performance. It is frequently abused for recreational
catecholamine agonists by blocking the pre-synaptic re- purposes and taken in combination with other agents acting
uptake of noradrenaline and dopamine, while non-stimulant on the CNS to induce a sensation of euphoria and
agents selectively inhibit the re-uptake of noradrenaline and hallucinations [11].
serotonin. These neurotransmitters are all responsible for
cognitive performance and spatial working memory [5]. Although most stimulant drugs, including MPH, are highly
regulated and classified as a Schedule 6 substance under the
Despite the decrease in ADHD incidence, international South African Medicines and related substance act 101 of
studies have shown an increase in prescription trends for 1965 [12], students often perceive these drugs as being safe
stimulants, mainly methylphenidate (MPH), with at least and easy to obtain. A multitude of studies evaluated by
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DeSantis and co-workers, reported on unjustifiable
physician prescription practices, medicine diversion and
illegal selling practices by pharmacists [13]. Commonly
occurring side effects include headache, abdominal
discomfort, loss of appetite, sleep disturbances, anxiety and
cardiac rhythm disturbances [14]. Long-term side effects
have not been fully evaluated, but individual case reports
suggest an increased risk for schizophrenia, mood
instability, personality disturbances, addiction disorders and
parkinsonism [15]. Despite these known potentially fatal
and irreversible adverse effects, various local studies have
shown that students continue to use and obtainMPH,
disregarding the detrimental effect on their future health [16,
17].

Obijectives:

The aim of the study was to determine the incidence and
validity of statements contained in media reports regarding
the off-label use of MPH by students to enhance cognitive
performance [18]. Furthermore, the means and methods
students employ in obtaining MPH were investigated.

METHODS

This was a quantitative cross-sectional pilot study using a
closed-ended questionnaire to assimilate the use of MPH as
a cognitive enhancer by students in a Faculty of Health
Sciences at a South African tertiary academic institution. No
inclusion criteria were specified and all registered students
over the age of 18 years were allowed to participate. The
study population consisted of 160 participants from all years
enrolled for various degrees in health care. Students were
informed and invited by the researchers to voluntarily
participate in the study, and were assured of their
anonymity. Bulk electronic communication and verbal
requests to student groups were used as a recruitment
strategy. Prospective participants had the choice of
completing either an electronic version, or a paper-based
questionnaire. Returned paper-based questionnaires were
folded and placed in a container. Students preferring online
participation clicked on a provided link directing them to the
Google Docs® platform where the survey was hosted.
Signed informed consent, which could be withdrawn at any
time, was required prior to participation. No identifiable
information was recorded and the study was conducted in
accordance with the Declaration of Helsinki [19]. Data was
collected in a two month period between 1 August 2014 to
30 September 2014. Participants were not remunerated for
their efforts.

Data collection tool:

An adapted survey based on a validated questionnaire
developed by the Swiss Research Institute for Public Health
and Addiction was employed [20]. Questionnaires were in
English, consistent with the university’s language policy.
Sample questionnaires were given to non-participating
students and staff members from the Department of
Pharmacology. No adjustments were required. The
questionnaire consisted of 18 closed-ended questions which
was divided into two sections. The first section related to
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demographic characteristics (sex, age, field and year of
study, ADHD diagnosis) and MPH use (past, current, type
of product). The second section aimed at elucidating
subjective comprehension and experiences regarding MPH
use in participants. These included reasons, frequency and
initial commencement of use, means of acquisition,
occurrence and type of side effects experienced, and
perceived benefit regarding academic performance.

Ethical consideration and permission:

Permission to conduct the study, including the approved
clearance number (219/2014), was obtained from an
accredited research and ethics committee registered by the
South African National Health Research Ethics Council
(NHREC) in terms of section 72 of the National Health act
of 2006. Permission was granted on condition of
institutional non-disclosure as insisted by the Registrar of
the undisclosed university and Faculty Dean in order to
ensure anonymity in the reporting of results. Participants
were provided with an information leaflet (stating the
purpose and objectives of the study), researchers contact
numbers and the ethical clearance certificate. All documents
and questionnaires were available in printed and electronic
format.

Statistics and data analysis:

Data analysis was of a descriptive nature and responses to
questions were summarised by frequency counts and
percentage calculations. The percentage calculations were
based on non-missing values and rounded to 0.1%. Data
from the paper-based questionnaires were captured
manually in a spread sheet. Completed online questionnaires
returned by Google Docs® were exported and similarly
integrated in the existing Microsoft Excel® document.
Statistical analyses were performed on SAS (Statistical
Analysis System, SAS institute Inc, Carey, North Carolina,
USA) release 9.4. Subgroups of students of particular
interest were analysed using exploratory data analysis
(EDA).

RESULTS

A total of 2659 undergraduate students were registered in
the Faculty of Health Sciences during the 2014 academic
year as illustrated in Table 1. The survey was administered
amid the mid-semester period in which no academic
assessments or exams were conducted. The overall response
rate was approximately 6%, and was equally distributed
between male and female students, although the latter
accounted for 71.3% of the study population. The mean age
of the participants was 21.5 years (SD = 2.3 years), with the
majority being between 18 and 21 years (54.4%). First year
student responses accounted for 23.8% and 6th year students
for 1.3%, while the predominant group were in their third
year of study (34.4%). Only 3.4% of the respondents were
older than 26 years. Response rates between the different
fields of study varied considerably, with 40.4% of oral
hygiene students responding, compared to only 1% of
dentistry students.
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Table I. Demographics, response rate and frequency of methylphenidate use per field of study

Registered students Completed questionnaire | Response rate | MPH" users
n=2659 n=160 (%) n=27
n (%) n (%) n (%) completed
guestionnaire
Gender
Male 755 (28.4) 46 (28.8) 6.1 10 (21.7)
Female 1904 (71.6) 114 (71.3) 6.0 17 (14.9)
Field of study
B. Physio Therapy 217 (8.2) 21(13.1) 9.7 3(14.3)
B. Dietietics 150 (5.6) 15 (9.3) 10 1(6.7)
B. Cur (Nursing) 234 (8.8) 16 (10) 6.9 2 (12.5)
B. Oral Hygiene 52 (1.9) 21 (13.1) 40.4 2(9.5)
BSC (Hons) Pharmacology 20 (0.8) 4(2.5) 20 0(0)
MBChB (Medicine) 1566 (58.9) 78 (48.8) 5.0 19 (24.4)
BChD (Dentistry) 298 (11.2) 3(1.9) 1.0 0(0)
Audiology 122 (4.6) 2(1.3) 1.6 0(0)
At the time of conducting the survey, 6.9% of the Table Il. Adverse effects experienced by methylphenidate users
respondents were taking MPH on a daily basis, of which Incidence
3.1% had a confirmed ADHD diagnosis, justifying its use. n (%)
The total extent of use was calculated as 16.9% across the Headache 4(8.9)
Faculty (CI 95% 11.9 — 23.4). The ratio of male vs female Anxiety 9(20)
MPH users did not differ significantly (p = 0.177) applying i
the one-sample location Z-test. Enhancement of cognitive Depression 4(89)
function and improvement in academic performance was Aggression 2(4.4)
cited by 81.5% (CI 95% 63.3 — 91.8) of the participants as .
the preeminent reason for use. Among these users, 66.7% Loss of appetite 8178
(C1 95% 47.8 — 81.4) subjectively indicated experiencing an Nausea / vomiting 2 (4.4)
advancement and benefit in their scholasti_c achievement. Abdominal pain 122
Other reasons for use, not related to academic performance,
included recreational euphoria, increased wakefulness and Palpitations 7(15.6)
appetite suppression in 18.5% of the MPH users. Although Anorexia 36.7)
only 5% of medical students engaged in the survey, this i
subgroup accounted for 70.3% of the total cohort using Chest pain 244
MPH. Memory loss 1(2.2)
Of all the MPH users, almost 30% preferred using the more Xerostomia L@
expensive long acting or sustained release formulations Drowsiness 122
(Concerta® or Ritalin LA®), while the remainder favoured
the less expensive conventional immediate release DISCUSSION

formulations  (Ritalin® or  Methylphenidate HCL
Douglas®). MPH was obtained using valid prescriptions
from Medical Practitioners by 59.3% of users. No evidence
was found that MPH was acquired through the internet or
dispensed from pharmacies without a valid prescription.
Other means of procurement outside a pharmacy setting
accounted for approximately 40.7%, and included friends
(33.3%), family members (3.7%) or unknown individuals
(3.7%). Likewise, 92.6% of MPH users indicated their
unwillingness to divert their medication to third parties,
although 59.3% stated they would not recommend it to
fellow students.

The reported side effects experienced by students using
MPH correlates with those described in the literature [14],
and are depicted in Table II.
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The low overall response rate close to 6% was expected,
although a rate of 20-30% for external surveys would be
more ideal [21]. This could be explained by the short time
frame in which data was collected, the controversial study
topic and perceived fear of the participants being identified,
since the faculty has a “no drug” policy which could result
in expulsion. Results from this study indicate that nearly 7%
of students use MPH on a daily basis, with overall use
extending to 17%. It can therefore be assumed that MPH use
increases by 10% during examination periods. The lifetime
incidence of MPH use correlates well with local and
international data [8, 17]. Contrary to recent reports of MPH
being obtained from internet sources and pharmacies
without a valid prescription [13, 22], our study could not
substantiate these claims. There was however a correlation
with the number of valid prescriptions (55%-60%) issued by
medical practitioners. The medically justified prescriptions
(3.1%) for ADHD were lower than the globally acceptable
pooled estimate of 7.2% [23]. This could indicate a potential
underdiagnoses of ADHD in the study population, or
undoubtedly illustrate a 56.2% off-label prescription pattern.
Although more than a third of respondents obtained MPH
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from friends and family, (which is affirmed by international
reports [24]), the majority of participants indicated that they
were unwilling to divert their medication. Conceivable
explanationsinclude the difficulty in obtaining prescriptions
for MPH, or the heightened awareness of health sciences
students to the strict prescribing regulations.

Our study showed that almost 80% of all respondents used
MPH to enhance their cognitive performance, with only a
third not reporting any benefit. In the absence of measurable
baseline changes in academic performance, these
observations remain subjective. The large extrapolated
proportion (24.4%) of medical students indicating on
lifetime use of MPH to improve alertness, concentration and
wakefulness (Cl 95% 16.2 — 34.9), is similar to observations
made in the United States (18%) [25], but lower than those
made in Europe (67%) [26].

CONCLUSION

Prescriptions for MPH are often obtained without an ADHD
diagnosis. There is a seemingly high prevalence in the off-
label use of MPH among health sciences students to enhance
cognitive performance, especially during times of
heightened academic stress. Contrary to literature reports,
MPH use for recreational purposes was low. Risks to
healthy individuals using MPH have not been fully
elucidated, since long term data is not readily available.
Although various similar studies of this nature has been
conducted elsewhere, such information regarding trends in
developing countries are often lacking. This study therefore
illustrates that a commonality exists between first and third
wold use of cognitive enhancement therapy.

RECOMMENDATIONS

University management and lecturers should be aware of the
potential misuse of academic performance enhancers.
Students need to be educated on the possible health risks
associated with the use of stimulant drugs, including the
postulated long term side effects. Medical practitioners need
to consider appropriate alternative therapy, life style
adjustments and allow for a multi-disciplinary approach
when confronted by students or parents demanding
stimulant drugs during periods of high academic stress.

LIMITATIONS AND FUTURE RESEARCH

Several limitations to this study were identified. Although
anonymity was assured, students were legitimately hesitant
to complete the questionnaire which resulted in a low
response rate. Possible fear of personal identification could
have deterred participants in divulging sensitive (and illegal)
information. The quality control and validity of the intended
method may be biased and subjective responses may
affected the participant’s degree of honesty or failure to
complete the questionnaire. Notwithstanding the fact that
this was a pilot study, a larger sample size is required to
substantiate results with greater accuracy. Future studies
need to include students from all faculties to exemplify
institutional trends. A higher participant response rate may
be achieved by using Internet Technology (IT) channels not
associated with official university communication.

34

ACKNOWLEDGEMENTS

Prof HS Schoeman from Clinstat (Pty) Ltd for statistical
oversight. Dr K Outhoff for technical and language revision.

COMPETING INTERESTS

The authors declare that there was no reporting bias or
prejudice in the representation of results. This project was
presented at the annual congress of the South African
Society for Basic and Clinical Pharmacology, held at the
University of the Witwatersrand in September 2015. A
conference abstract was published in a supplementary
edition of the South African Journal of Infectious Diseases
[27].

REFERENCES

[1]. Polanczyk GV, Salum GA, Sugaya LS, Caye A, Rohde LA.
Annual research review: A meta-analysis of the worldwide
prevalence of mental disorders in children and adolescents.
J Child Psychol Psychiatry. 2015;56(3):345-365.DOl:
10.1111/jcpp.12381

[2]. DSM-5 Diagnostic Classification. Diagnostic and Statistical
Manual of Mental Disorders.  American Psychiatric
Publishing; 2013.
http://dx.doi.org/10.1176/appi.books.9780890425596.x00di
agnosticclassification (accessed 26 October 2016)

[3]. Fayyad J, De Graaf R, Kessler R; et al. Cross-national
prevalence and correlates of adult attention-deficit
hyperactivity disorder. Br J Psychiatry. 2007;190:402-
409.DOI: 10.1192/bjp.bp.106.034389

[4]. del Campo N, Fryer TD, Hong YT, et al. A positron
emission tomography study of nigro-striatal dopaminergic
mechanisms underlying attention: implications for ADHD
and its treatment. Brain. 2013;136(Pt 11):3252-3270.DOI:
10.1093/brain/awt263

[5]. Mehta MA, Owen AM, Sahakian BJ; et al
Methylphenidate enhances working memory by modulating
discrete frontal and parietal lobe regions in the human
brain. J Neurosci. 2000;20(6):Rc65.PMID: 10704519

[6].  Safer DJ. Recent trends in stimulant usage. J AttenDisord.
2016;20(6):471-477.DOI: 10.1177/1087054715605915

[7].  Truter 1. Prescribing patterns of methylphenidate and
atomoxetine for patients with attention-deficit/hyperactivity
disorder. Trop J Pharm Res. 2014;13(7):1157-1162.DOI:
10.4314/tjpr.v13i7.21

[8]. Hildt E, Lieb K, Bagusat C, Franke AG. Reflections on
addiction in  students  using  stimulants  for
neuroenhancement: A Preliminary Interview Study.
Biomed Res Int. 2015:1-7.DOI: 10.1155/2015/621075

[9]. Forlini C, Racine E. Disagreements with implications:
diverging discourses on the ethics of non-medical use of
methylphenidate for performance enhancement. BMC Med
Ethics. 2009;10(1):13.DOI: 10.1186/1472-6939-10-9

Forlini C, Schildmann J, Roser P, Beranek R, Vollmann J.
Knowledge, Experiences and views of German university
students toward neuroenhancement: An empirical-ethical
analysis. Neuroethics. 2015;8(2):83-92.DOI:
10.1007/s12152-014-9218-z

[10].


http://innovativejournal.in/ijnd/index.php/ijnd�

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

Andre Marais et al, International Journal of Nursing Didactics, 7 (07) July, 2017,

LeClair A, Kelly BC, Pawson M, Wells BE, Parsons JT.
Motivations for prescription drug misuse among young
adults: Considering social and developmental contexts.
Drug-EducPrevPolic. 2015;22(3):208-216.DOl:
10.3109/09687637.2015.1030355

South Africa. Medicines and Related Substance Act No.
101 of 1965.

DeSantis AD, Webb EM, Noar SM. lllicit use of
prescription ADHD medications on a college campus: a
multimethodological approach. J Am Coll Health.
2008;57(3):315-324.DOI: 10.3200/jach.57.3.315-324

Scarnati R. An outline of hazardous side-effects of Ritalin
(methylphenidate). Int J Addict. 1986;21(7):837-841.DOI:
10.3109/10826088609027396

Lee BJ. Aripiprazole treatment in a patient with
schizophrenia and severe antipsychotic-induced
parkinsonismfollowing long-term use of methylphenidate:
A case report. KlinPsikofarmakol B. 2016;26(1):64-
67.DOI: 10.5455/bcp.20150908025240

Verster GC, van Niekerk AA. Moral perspectives on
stimulant use by healthy students. S Afr Med J.
2012;102(12):909-911.DOI: 10.7196/sam;j.6090

Steyn FFF. Methylphenidate use and poly-substance use
among undergraduate students attending a South African
university. S Afr J  Psyc. 2016;22(1).DOL:
10.4102/sajpsychiatry.v22i1.760

Partridge BJ, Bell SK, Lucke JC, Yeates S, Hall WD. Smart
drugs "as common as coffee": media hype about
neuroenhancement. PLoS One. 2011;6(11):e28416.DOI:
10.1371/journal.pone.0028416

Shephard DA. The 1975 Declaration of Helsinki and
consent. Can Med Assoc J. 1976;115(12):1191-
1192.PMID: 1000449

35

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27].

Maier LJ, Liechti ME, Herzig F, Schaub MP. To dope or
not to dope: neuroenhancement with prescription drugs and
drugs of abuse among Swiss university students. PLoS One.
2013;8(11):e77967.DOI: 10.1371/journal.pone.0077967

Nulty DD. The adequacy of response rates to online and
paper surveys: what can be done? Assess Eval High Educ.
2008;33(3):301-314.DOI: 10.1080/02602930701293231

Dreyer J, Burger J, Kotze I, van Dyk S, Cockeran M.
Students' perception of the perceived availability and
diversion of methylphenidate in a South African tertiary
academic institution. S Afr Pharm J. 2016;83(2):55-59.

Thomas R, Sanders S, Doust J, Beller E, Glasziou P.
Prevalence of attention-deficit/hyperactivity disorder: a
systematic  review and meta-analysis.  Pediatrics.
2015;135(4):€994-1001.DOI: 10.1542/peds.2014-3482

Darredeau C, Barrett SP, Jardin B, Pihl R. Patterns and
predictors of medication compliance, diversion, and misuse

in adult prescribed methylphenidate users. Hum
Psychopharm Clin.2007;22(8):529-536.DOl:
10.1002/hup.883

Emanuel RM, Frellsen SL, Kashima KJ; et al. Cognitive
enhancement drug useamong future physicians: Findings
from a multi-institutional census of medical students. J Gen
Intern Med. 2013;28(8):1028-1034.DOI: 10.1007/s11606-
012-2249-4

Micoulaud-Franchi JA, Macgregor A, Fond G. A
preliminary study on cognitive enhancer consumption
behaviors and motives of French Medicine and
Pharmacology students. Eur Rev Med Pharmacol Sci.
2014;18(13):1875-1878.PMID: 25010616

Kok E, Marais A. The unwarranted use of prescription
medicines by Health Sciences students, perceived to
enhance cognitive performance - a pilot study. S Afr J
Infect Dis. 2015;30(Suppl 1):S16.


http://innovativejournal.in/ijnd/index.php/ijnd�
https://www.researchgate.net/publication/318787306

