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Abstract 

Background  Methylphenidate (MPH) and other stimulants may be misused, mainly as cognitive enhancers and rec‑
reational drugs. Data regarding misuse among medical residents are scarce. This study aimed to evaluate the preva‑
lence of and main reasons for methylphenidate (MPH) use and misuse among Israeli medical residents.

Methods  In this cross-sectional study, we sent an online questionnaire to medical residents who had completed 
their first residency exam and specialists with up to 2 years of experience. We asked about the use of MPH before and 
during residency and attitudes toward the use of MPH as a cognitive enhancer. We also added the Adult ADHD Self-
Report Scale (ASRS) questionnaire, a validated tool used to screen for the presence of attention deficit hyperactivity 
disorder (ADHD). Users and misusers were classified based on self-report of use and formal ADHD diagnosis. Logistic 
regression analysis was used to evaluate factors associated with MPH misuse.

Results  From March 2021 to August 2021, 370 physicians responded to our questionnaire (response rate 26.4%). 
Twenty-eight met the exclusion criteria and were not included. The respondents’ average age was 36.5 years. Women 
comprised 63.5% of the respondents. Of the participants, 16.4% were classified as users and 35.1% as misusers. The 
prevalence of misusers was 45.6% among surgery and OB/GYN physicians, 39.4% among pediatricians and intern‑
ists, and 24% among family physicians (P < 0.001). Misusers had a more liberal approach than others to MPH use as a 
cognitive enhancer. Factors associated with misuse of MPH included not being a native-born Israeli (OR-1.99, 95% CI 
1.08, 3.67) and type of residency (OR-2.33, 95% CI 1.22, 4.44 and OR-4.08, 95% CI 2.06, 8.07 for pediatrics and internal 
medicine and surgery, respectively).

Conclusion  Very high levels of MPH misuse during residency may be related to stress, long working hours, night 
shifts, and the academic burden of the residency period. We believe that our findings should be considered by health‑
care policymakers as they make decisions regarding the conditions of medical residencies. The use of MPH as a cogni‑
tive enhancer should be further studied and discussed.
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Background
Methylphenidate (MPH) is a CNS stimulant that acts 
on the brainstem arousal system and cortex. Short- and 
long-acting formulations of MPH and other stimulants 
have been approved by the United States (US) Food and 
Drug Administration (FDA) for use in the treatment of 
attention deficit hyperactivity disorder (ADHD) and 
narcolepsy [1]. The total usage rate of MPH in all indus-
trialized countries has increased significantly in the last 
several years. In the US, the rate of stimulant dispensing 
increased significantly between 2014 and 2019 and stood 
at 6.1 prescriptions per 100 persons in 2019 [2].

Misuse of MPH
In recent years, MPH and other stimulants have begun 
to be misused, mainly as cognitive enhancers and recrea-
tional drugs [3]. Misuse or nonmedical use occurs when 
a licit medication is used for a purpose for which it was 
not prescribed to elicit a nontherapeutic or nonmedical 
effect, e.g., performance enhancement. The rate of stimu-
lant misuse in adults in the US between 2015 and 2016 
was estimated at approximately 2% [4] and has increased 
substantially each year since then [5]. Among students, 
MPH is one of the most popular cognitive enhancers [6]. 
The rate of MPH misuse in college students is estimated 
at 17% [7]. Several studies have demonstrated that the 
main motivation for misusing prescription stimulants is 
cognitive and academic enhancement [7–9].

A great deal of research has been conducted on the 
cognitive effects of stimulants and their potential as 
neurocognitive enhancers [10–15]. In a recent review, 
the effects of MPH were revealed to be improvement in 
working memory and processing speed, well-being (as a 
possible cognitive performance booster), recall, and sus-
tained attention, as well as positive impacts on fatigue 
and declarative memory [16].

MPH is considered to have a relatively good safety 
profile at formal dosages, but its adverse effects include 
insomnia, anorexia, dry mouth, abdominal pain, palpita-
tions, and headache [16, 18]. Some of its more troubling 
side effects include mood lability [17], and, in extreme 
cases, even psychosis [18]. The rapid expansion of meth-
ylphenidate analogs into the drug market in recent years 
has led to several occurrences of intoxication, some of 
which resulted in fatalities [19]. Misuse of MPH is con-
sidered a significant public health problem, especially 
among students [20].

Misuse of MPH in the medical profession
Medical students and residents are an interesting sub-
population in terms of the misuse of MPH and other 
stimulants. On the one hand, their academic loads are 
significant and include large numbers of exams and tasks 

that must be completed under time pressure. On the 
other, their access to knowledge regarding the side effects 
and unwanted results of stimulant drug use should ena-
ble them to make informed choices on the matter.

Several studies have examined patterns of MPH use 
and misuse in medical students. The range of MPH use 
was 8% to 17%, with most studies pointing to its use in 
the absence of a formal diagnosis of ADHD to enhance 
academic performance [21–26]. Cohen YG showed that 
17% of Israeli medical students, in their cohort, had used 
MPH at least once, among them 48.7% without prescrip-
tion. In this study, the use of MPH increased consistently 
from 6% in the first year to 18% in the sixth year [26]. 
Finger and colleagues demonstrated that usage initiation 
was seen mainly during the academic year for academic 
score improvement [27]. In the same study, it was also 
found that competition and stress were associated with 
the misuse of MPH among medical students. De Bruyn 
et  al. demonstrated an association between competi-
tion, stress, and misuse of prescription stimulants among 
medical students [28].

While much research has been conducted on medical 
students, data regarding medical residents are scarce. 
Residents are often under cognitive and emotional stress 
due to long hours at the hospital, including night shifts, 
in addition to academic tasks and exams. Moreover, most 
residents are at the stage of life when they are estab-
lishing families and raising children. This study aimed 
to evaluate stimulant drug use and misuse rates among 
Israeli medical residents and shed light on the main rea-
sons for the use and misuse of MPH in this population.

Methods
Setting and study design
We conducted a descriptive cross-sectional survey 
among residents who ranged from those who had taken 
their first residency exams to specialists who had com-
pleted their residencies up to 2 years previously. We used 
a convenient sample of residents from different special-
ties. We sent an online questionnaire via e-mail, text mes-
sage, and social media (groups of residents on Facebook). 
We also used the snowball method for recruitment and 
asked residents to send the questionnaire to groups of 
their fellow residents (through email and WhatsApp 
groups). In this way, we reached residents from different 
hospitals and departments throughout the country. The 
questionnaire was administered in Hebrew. An English 
translation is available as Additional file 1.

We asked the respondents about their use of MPH 
before and during their residencies and their atti-
tudes toward the use of MPH as a cognitive enhancer. 
We formulated the statements regarding attitudes 
toward MPH misuse because we could not locate a 
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previous questionnaire on which to rely. We also asked 
the respondents to fill out the Adult ADHD Self-Report 
Scale (ASRS) questionnaire. The ASRS is a questionnaire 
developed by the World Health Organization (WHO) to 
facilitate screening for ADHD [29, 30]. It originally con-
sisted of 18 questions, but later six were chosen to opti-
mize the clinical classification. The Hebrew questionnaire 
was validated in 2010 [31]. We collected data on sociode-
mographic parameters, including age, gender, country of 
birth, native language, number of children, and type of 
residency. Several reminders were sent to the physicians.

Participation in the study was voluntary and anony-
mous. We stated in the questionnaire that each resident 
could answer the questionnaire only once, but we did not 
have any technical way to ensure that this would be the 
case. Consent to participate was granted by submission 
of a completed questionnaire. The study was approved 
by the institutional review board of Maccabi Healthcare 
Services (0126-20-MHS).

Variables
Respondents were classified as users, misusers, or non-
users based on their answers. Physicians who used MPH 
and were formally diagnosed with ADHD were classified 
as users, those who used MPH without a formal diagno-
sis (regardless of their ASRS score) were classified as mis-
users, and all the rest were classified as non-users.

The ASRS was defined as positive or negative, reflect-
ing the presence or absence of ADHD, respectively. All 
items that represented attitudes towards MPH usage 
were ranked using a 5-point Likert scale (1 = strongly dis-
agree, 5 = strongly agree), with higher scores represent-
ing a relatively conservative approach and lower scores 
representing a relatively liberal one.

Sample size
We calculated the sample size according to the main 
aim of this study, which was to evaluate the prevalence 
of MPH misuse among residents in Israel. Our initial 
hypothesis was that the rate of misuse would be 20%, 
with a 5% acceptable difference and a 95% confidence 
interval. Based on this assumption, we calculated a sam-
ple size of 309 participants using WinPepi. To compare 
the prevalence of MPH misuse among different groups of 
residents, we assumed a proportion of 20% in one group 
and 40% in the second group. For this, we required a 
sample of at least 91 residents in each group, with a 5% 
significance level and 80% power.

Statistical analysis
The sociodemographic characteristics of the participants 
and the patterns of their MPH usage were presented in 
absolute numbers and percentages. Differences between 

groups of users (misusers, users, and non-users) were 
analyzed by means of Chi-square tests for categorical 
variables and ANOVA for continuous variables.

We used the ANOVA test to evaluate differences in 
attitudes between users, misusers, and non-users of 
MPH. The Bonferroni correction was used to detect the 
source of differences between the groups. We performed 
a multivariate analysis to evaluate the factors associated 
with being a misuser using logistic regression with a for-
ward approach. In the multivariate regression, we also 
assessed whether interactions existed. Users were not 
included in this analysis. All analyses were performed 
using IBM SPSS v.27®.

Results
Study population
From March 2021 to August 2021, we sent the question-
naire to 1 400 physicians from different specialties. Three 
hundred seventy physicians responded (26.4% response 
rate). Among the respondents were family physicians, 
pediatricians, internists, and surgeons (general, orthope-
dic, ENT, plastic, cardiothoracic, and OB/GYN). Twenty-
eight did not take part because they met the exclusion 
criteria, not having taken their first residency examina-
tion. The average age of respondents was 36.5 years. Two 
hundred seventeen (63.5%) were women and 279 (81.6%) 
were native-born Israelis (Table 1). Of all the respondents 
who met the inclusion criteria, 57 (16.7%) reported hav-
ing been formally diagnosed with ADHD, and 93 (27.2%) 
screened positive based on the ASRS.

Main results
Misuse of methylphenidate in Israel
Of the 342 respondents, 176 (51.5%) reported using 
MPH. One hundred twenty (120/342; 35.1% of the study 
population) had no official medical diagnosis of ADHD 
and were thus defined as misusers. Based on the ASRS 
self-questionnaire, 249 (72.8%) screened negative for 
ADHD, yet 113 of them (45.4%) reported using MPH. 
One hundred fifty-four (87.5%) of all MPH users reported 
using MPH for final residency exam preparation, and 33 
(18.7%) used it during night shifts. Frequency of usage 
varied between occasional (on an “as needed” basis) to 
daily use (Table 2). Most MPH users’ first use took place 
in the preclinical and clinical years, when they were 
medical students (42.9%), while most misusers’ first use 
took place during residency (58.3%) (P < 0.001). A native 
language other than Hebrew was associated with misuse 
of MPH, while more native Hebrew speakers were clas-
sified as users (P-0.026). We found no significant dif-
ferences in the age, gender, or country of birth of users, 
misusers, and non-users. Fifty-five percent of misusers, 
85.7% of users, and 45.2% of non-users reported that they 
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were familiar or very familiar with the safety profile and 
adverse effects of MPH (P < 0.001).

Misuse of methylphenidate in different specialties
Forty-one (45.6%) surgery and OB/GYN physicians, 39 
(39.4%) pediatricians and internists, and 23 (24%) family 
physicians reported using MPH without an official diag-
nosis of ADHD (P < 0.001) (Table 2).

Attitudes
The Cronbach alpha was calculated for the atti-
tude items and showed good internal validity (Cron-
bach alpha = 0.79). Average scores were 2.23 ± 0.74, 
2.72 ± 0.86, and 3.40 ± 0.8 for misusers, users, and non-
users, respectively. Non-users (compared to users and, to 
a greater extent, compared to misusers) objected more to 
the use of MPH as a cognitive enhancer and agreed more 

with the following statements: the use of MPH without 
a formal diagnosis promotes unfairness, MPH should be 
given only when there is a fundamental impact on func-
tioning, and first prescription and changes in MPH pre-
scriptions should be made only by a physician certified in 
the field of ADHD.

Factors associated with misuse of MPH
In a multivariate analysis, misuse was associated with 
not being a native-born Israeli (OR-1.99, 95% CI 1.06, 
3.73) and with residency type (OR-5.61, 95% CI 2.17, 14.5 
and OR-4.4, 95% CI 1.82, 10.63 for pediatrics and inter-
nal medicine and surgery, respectively) (Table  3). When 
assessing the influence of interactions between variables, 
we discovered that gender and residency interact; female 
residents in pediatrics and internal medicine had lower 
odds of being misusers (OR-0.28, 95% CI 0.11, 0.74). All 
other variables (age, gender, native language, number 
of children, ASRS, and the interaction between age and 
country of birth were not found to be significant and were 
not included in the model (using the forward approach).

Discussion
Main results
In this cross-sectional study, we suggest that the preva-
lence of MPH use and misuse among Israeli medical 
residents was 51.5% and 35.1%, respectively. Half of all 
users in our study began to use MPH during their resi-
dencies, and 83.3% used MPH without an official ADHD 
diagnosis. The main reason for MPH use was preparing 
for residency examinations (87.5%). Hospital residents 
and those in the surgical professions (45.6%) were more 
likely to misuse MPH than family medicine residents 
(24%). Female pediatricians and internists were less likely 
to misuse MPH. Those born outside of Israel were more 
likely than native-born Israelis to misuse MPH.

Misusers and users were more liberal than non-users 
in their approach toward using and prescribing MPH. In 
addition, misusers did not perceive the act of misusing as 
affecting the equality or fairness of exams or as a crossing 
of boundaries.

Interpretation
In this study, we suggest that misuse of MPH among 
Israeli medical residents (35.1%) is extremely high com-
pared to the known misuse rates among the general 
adult population (2%) [4], college students (17%), and 
medical students (8–17%) [7].

Twenty-four percent (24%) of respondents reported 
they began using MPH before residency. This rate is 
somewhat higher than the rates found in previous stud-
ies on medical students. Cohen et al. found a 17% usage 
rate among Israeli medical students [26].

Table 1  Characteristics of physicians who participated in the 
study

Mean (SD)

Age 36.5 (3.35)
Range: 28–51

n (%)

Gender

 Female 217 (63.5)

Country of birth

 Israel 279 (81.6)

Native language

 Hebrew 263 (76.9)

Number of children

 0 62 (18.1)

 1–3 280 (81.9)

Residency

 Surgery 90 (26.3)

 Pediatrics/internal medicine 99 (28.9)

 Family medicine 96 (28.1)

 Other 57 (16.7)

Past diagnosis with ADHD

 Yes 57 (16.7)

ASRS

 Positive 93 (27.2)

Use of MPH (ever)

 Yes 176 (51.5)

Use of MPH (during residency)

 Yes 172 (50.3)

First use of MPH

 School 11 (6.3)

 Pre-clinical years of medical school 40 (22.7)

 Clinical years of medical school 41 (23.3)

 Residency 84 (47.7)
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Interestingly, almost half of all users (84/176, 47.7%) 
began using MPH during their residencies. The major-
ity of these did not have a formal ADHD diagnosis 
(70/84, 83.3%) and could be labeled as misusers. The 
high rate of misuse during residency was associated 
in our study with preparing for exams (88% of misus-
ers reported using MPH during exam preparation) and 
working night shifts (22% of misusers reported using 
MPH during night shifts). These findings are in line 
with those regarding medical students, among whom 
the main reasons for misuse of MPH were the desire to 
enhance academic performance and increase wakeful-
ness [32].

Psychological factors associated with the misuse 
of MPH include procrastination, difficulty with time 
management [33], anxiety, and stress [8, 34, 35], all 
of which characterize the residency period [36–40], a 
stressful, overwhelming time during which residents 
work long hours and the lives of others depend on 
them [41].

The residency period is considered particularly 
demanding in terms of both tasks and working hours. A 
recent survey conducted by the Israeli residents’ organ-
ization, Mirsham, revealed that most residents work 
over 280 h a month and many of them are on in-house 
duty for 26-h shifts six or more times a month [42].

Table 2  Univariate comparison of respondents stratified by use of MPH

a Using Bonferroni correction, the difference was < 0.001 for all comparisons

Misusers
N = 120

Users
N = 56

Non-users
N = 166

P value

Age

 Mean (SD) 36.2 (3.48) 37.3 (2.99) 36.4 (3.35) 0.134

n (%) n (%) n (%)

Gender

 Female 71 (32.7) 34 (15.7) 112 (51.6) 0.317

 Male 49 (39.2) 22 (17.6) 54 (43.2)

Country of birth

 Israel 90 (32.3) 49 (17.6) 140 (50.2) 0.064

 Other 30 (47.6) 7 (11.1) 26 (41.3)

Native language

 Hebrew 85 (32.3) 50 (19) 128 (48.7) 0.026

 Other 35 (44.3) 6 (7.6) 38 (48.1)

Residency

 Surgery 41 (45.6) 20 (22.2) 29 (32.2)

 Pediatrics/internal medicine 39 (39.4) 13 (13.1) 47 (47.5) < 0.001

 Family medicine 23 (24) 10 (10.4) 63 (65.6)

 Other 17 (29.8) 13 (22.8) 27 (47.4)

ASRS—positive 29 (24.2) 34 (60.7) 30 (18.1) < 0.001

First use of MPH

 Pre-clinical years of medical school 17 (14.2) 34 (60.7)

 Clinical years of medical school 33 (27.5) 8 (14.3) < 0.001

 Residency 70 (58.3) 14 (25)

Frequency of MPH use

 As needed 46 (38.3) 9 (16.1)

 Daily (< 1 month) 32(26.7) 7 (12.5)

 Daily (≥ 1 month) 32 (26.7) 35 (62.5) < 0.001

 No response 10 (8.3) 5 (8.9)

Use for exams

 Yes 106 (88.3) 48 (85.7) 0.807

Average attitude scorea

 Mean (SD) 2.23 (0.74) 2.72 (0.86) 3.40 (0.80) < 0.001
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The difference between specialties is the main find-
ing of our study. An especially high rate of MPH misuse 
was found in residents working in the hospital, specifi-
cally in surgical fields. This finding can be explained by 
the significant variations in the number of hours and 
night shifts residents from different specialties are 
required to work. In addition, surgical residents experi-
ence more burnout than residents in non-surgical resi-
dencies [43].

Another explanation for high rates of misuse, which 
in many studies reached over 50% [44, 45], could be 
residents’ tendency to self-prescribe and self-treat. In 
general, it was found that physicians are vulnerable to 
substance abuse/addiction due to their access to the 
substances of abuse. The majority of substance-abusing 
doctors prescribe drugs to themselves [46]. Self-pre-
scription is an ethical issue that should be addressed by 
health policymakers, but there are currently no guide-
lines regarding it or laws against it in Israel, and it is very 
common [47].

We found that not being a native-born Israeli was 
associated with MPH misuse. This finding is in line with 
those of previous studies that revealed immigration as a 
risk factor for substance abuse [48–50]. It is not surpris-
ing to discover that the misusers’ group had the most 
liberal approach toward prescribing and using stimulant 
drugs as cognitive enhancers. Two of the factors associ-
ated with increased MPH use among students are the 
perceived safety of the medication and the perception 
that MPH use is normative on campus (and perhaps dur-
ing residency) [33, 35].

Strengths and limitations
One of the main strengths of this study is its nationwide 
coverage of residents from different medical specialties. 
To the best of our knowledge, until now, little has been 
known about the prevalence of MPH misuse among 
residents.

The main limitations of the study include the low 
response rate (26.4%), although this rate is not very low 
compared to other online questionnaire studies, and a 
possible selection bias. Due to the sampling methods (a 
convenience and snowball sampling), residents who were 
more interested than others in the survey subject because 
they used or misused stimulants may have been more 
likely to respond, resulting in an overestimation of the 
apparent involvement of users and misusers in the study. 
This results in a possible selection bias. The demographic 
characteristics of the residents who participated in the 
study are somewhat different from those of the general 
resident population, and the study included relatively 
high percentages of women (63.5%) and native-born 
Israelis (81.6%).

Conclusion
In this study, we found a very high percentage of MPH 
misusers (35.1%) among Israeli medical residents, espe-
cially hospital and surgical residents. We attribute this 
high percentage to stress, the burdens of the medical 
profession, long working hours, night shifts, and aca-
demic demands, all of which characterize the residency 
period in general and in Israel in particular. We also 
found not being a native-born Israeli to be a risk factor, 
as it is for misuse of other substances.

We believe that healthcare policymakers should con-
sider our findings when discussing residency condi-
tions. Residents’ employers should be aware of the high 
rate of MPH misuse and attempt to address this issue, 
especially in more at-risk groups, including residents 
in surgical specialties and non-native-born residents. 
The fact that our study and many others have found 
that the use of MPH as a cognitive enhancer is wide-
spread among students and residents indicates that the 
time has come for the medical community to develop 
intense research on this phenomenon, which deserves 
to be further explored and discussed. Future studies 
should explore the prevalence of MPH misuse in a rep-
resentative sample of residents to eliminate possible 
selection bias.
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