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physicians. Among female applicants towards the bottom of the GPA distribution, becoming a 
physician increases the likelihood of receiving treatment from a mental health facility.
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1.  INTRODUCTION 

Physicians generally enjoy good physical health.  They tend to live longer than non-

physicians (Frank et al. 2000; Aasland et al. 2011; Brayne et al. 2021) and the typical physician 

exercises more, is less likely to smoke, and is less likely to be obese than his or her non-physician 

counterpart (Nelson et al. 1994; Frank et al. 1998; Abramson et al. 2000; John and Hanke 2003; 

Smith and Leggat 2007; Frank and Segura 2009; Leuven et al. 2013).   

Although physically healthy, there is evidence that physicians disproportionately suffer from 

substance use disorder (SUD) and mental health problems.  Ten to 15 percent of physicians will 

misuse alcohol or prescription drugs during their career (Baldisseri 2007; Vayr et al. 2019); more 

than 20 percent of physicians are depressed or exhibit the symptoms of depression (Mata et al. 2015; 

Rotenstein et al. 2018, eTable 24); and at least one third of physicians describe themselves as 

suffering from “job burnout” (Drummond 2015), a syndrome closely linked to SUD and depression 

(Bianchi et al. 2015; Wurm et al. 2016; Stageberg et al. 2020).  Compounding these problems, 

physicians are often reluctant to avail themselves of psychiatric services, perhaps out of shame or 

confidentiality concerns (Rosvold and Bjertness 2002; Davidson and Schattner 2003; Ruitenburg et 

al. 2012; Tay et al. 2018). 

Several causal explanations have been proposed for why physicians might be especially 

prone to SUD and mental health problems.  Self-treatment is widespread among physicians (Töyry 

et al. 2000; Rosvold and Bjertness 2002; Hem et al. 2005; Montgomery et al. 2011; Gendel et al. 

2012; Hartnett et al. 2020), and there is concern that this practice—combined with easy access to 

prescription drugs—can lead to abuse and dependency (Hughes et al. 1999; Bennet and O’Donovan 

2001; Tyssen 2007; Moberly 2014; Khan et al. 2019; Geuijen et al. 2020).  During their residency, 

physicians work long, irregular hours, which can lead to sleep deprivation (Baldwin and Daugherty 

2004; Prins et al. 2007) and adversely affect their relationships with friends and family (Raj 2016).  
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Finally, physicians are increasingly burdened with administrative and bureaucratic tasks; the adoption 

of electronic health records and excessive workplace policies and procedures are both predictive of 

physician burnout (Bianchi et al. 2015; Ehrenfeld and Wanderer 2018; Scheepers et al. 2022).   

Using variation from lottery outcomes that determine admission into Dutch medical schools, 

we estimate the causal effect of becoming a physician on prescription drug use.  The number of 

students admitted to medical school is tightly regulated in the Netherlands: applicants outnumber 

available slots, and acceptance to one of eight medical schools is determined at random, based on 

the results of an annual admissions lottery.  Following previous researchers (Leuven et al. 2013; 

Ketel et al. 2016; Artmann et al. 2021, 2022), we use the outcomes from these annual admissions 

lotteries as an instrumental variable (IV), allowing us to estimate the effects of becoming a physician 

on the use of antidepressants, opioids (e.g., Vicodin, OxyContin, and Percocet), anxiolytics (e.g., 

anti-anxiety benzodiazepines such as Ativan, Xanax, and Valium), and sedatives (e.g., pentobarbital 

and benzodiazepines such as Versed).  In addition, we leverage the outcomes of admission lotteries 

to examine the effect of becoming a physician on the likelihood of receiving treatment from a 

mental health facility.1 

IV estimates indicate that students induced into becoming physicians by winning the 

admissions lottery are more likely to use prescription antidepressants than those who lose the lottery 

and go into a different profession.  This effect could reflect their (relatively poor) mental health, 

although IV estimates provide evidence of an across-the-board increase in the use of prescription 

drugs, which could reflect increased access.  We view the increased use of anxiolytics, opioids, and 

sedatives as particularly worrisome because these drugs can be highly addictive and there is 

descriptive evidence that they are often abused by physicians in the Netherlands and other countries 

 
1 Leuven et al. (2013), Ketel et al. (2016), Artmann et al. (2021), and Artmann et al. (2022) used the Dutch admissions 
lottery data to study the effects of becoming a physician on physical health, earnings, partner choice, and parental health, 
respectively.  In section 2.4, we provide a brief review of these papers. 
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(Merlo and Gold 2008; Oaklander 2015; Moberly 2014; Khan et al. 2019; Geuijen et al. 2023).2  

Although we cannot distinguish legitimate use from misuse in our data, it is clear that Dutch 

physicians are especially prone to using these drugs and that this phenomenon is entirely explained 

by their choice of profession.  

Female physicians are described in the medical literature as being especially at risk for SUD 

and depression, possibly because of on-the-job sex-based harassment, the added pressures of 

motherhood, or an unsupportive work-home culture (Wallace et al. 2009; Pas et al. 2011; Guille et al. 

2017; Paauw and Kneepkens 2018; Jenner et al. 2019; Stageberg et al. 2020).3  Restricting the sample 

to female applicants, the IV estimates are generally large, positive, and measured with precision 

across all prescription drug categories.  By contrast, when the sample is restricted to male applicants, 

the IV estimates for antidepressant and anxiolytic use are small and statistically insignificant at 

conventional levels.  When the sample is restricted to female applicants towards the bottom of the 

GPA distribution, we find that becoming a physician increases the likelihood of receiving treatment 

from a mental healthcare facility.  

 

2.  BACKGROUND 

The conventional explanations for why physicians are at risk of developing SUD and 

depression, described in the introduction, are causal in nature.  It is, however, important to 

recognize that becoming a physician requires intelligence, ambition, and perseverance.  While the 

 
2 The possibility of physicians becoming addicted is the “main concern when self-prescribing is discussed” (Rosvold and 
Tyssen 2005, p. 1372).  Although their increased use of anxiolytics, opioids, and sedatives could, in theory, reflect a 
greater capacity to recognize the early symptoms of anxiety and depression (presumably gained through formal medical 
training and on-the-job experience), it could also reflect an underappreciation of the risks involved with self-prescribing.  
See, for instance, Hughes et al. (2001) and Rosvold and Tyssen (2005) for more about the benefits and risks of self-
prescribing. 
 
3 In 1999, there were almost twice as many registered male physicians as female physicians in the Netherlands.  By 2018, 
this gender gap had closed.  Male physicians were, however, much more likely than their female counterparts to practice 
in a specialized field of medicine (Statistics Netherlands 2020).   
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process of becoming a physician varies from country to country, it generally involves overcoming 

substantial hurdles.   In most European countries and the United States, physicians must complete a 

rigorous 4- to 6-year medical degree before advancing to specialized postgraduate training.  The 

specialization (or residency) period lasts 3-6 years in Europe and 3-7 years in the United States.4   

Given that occupational choice is not random, could selection explain the relatively high 

rates of SUD and mental health issues among physicians?  There is evidence that intellectually gifted 

youth are especially susceptible to becoming depressed later in life (Wraw et al. 2016; Karpinski et al. 

2018).5  “Perfectionists,” individuals who set unrealistically high standards for themselves, are also at 

risk for mental health problems (Ashby et al. 2006; Lo and Abbott 2013; de Jonge-Heesen et al. 

2020).  Perhaps not surprisingly, perfectionism appears to be a common trait among medical 

students around the world (Enns et al. 2008; Aboalshamat et al. 2017; Seeliger and Harendza 2017; 

Bußenius and Harendza 2019; Leung et al. 2019; Thomas and Bigatti 2020).  For instance, Seeliger 

and Harendza (2017) found that “maladaptive perfectionism,” which is driven by a fear of failure, is 

a strong predictor of depression among German medical students; Enns et al. (2008) found that 

maladaptive perfectionism predicted the onset of depression and feelings of hopelessness among 

medical students in Canada.  

From a policy perspective, it is crucial to distinguish between selection and the conventional 

causal explanations for why physicians are at risk of developing SUD and depression.  If easy access 

to prescription drugs or burdensome administrative tasks are disposing physicians to SUD and 

 
4 In the United States, physicians must complete a 4-year graduate program before specializing.  In Europe, physicians 
typically complete a 6-year undergraduate program before specializing, but 4-year graduate programs are becoming more 
common (Martinho 2012, Landsberg 2021).  The specialization period for family medicine is among the shortest in both 
the United States and Europe, usually taking 3 years to complete.  By contrast, neurological surgery is among the longest, 
usually lasting 7 years in the United States and 6 years in Europe (Murphy 2020; “Medical Specialisation – Medical 
Residency in Europe” n.d.).   
 
5 White and Batty (2011) and White et al. (2012) document a positive association between childhood IQ and the 
likelihood of adult illicit drug use.   
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creating undue psychological stress, then there are concrete steps that can be taken to shield them.  

For instance, physicians in Sweden are strongly discouraged from self-prescribing and can even lose 

their license if they engage in the practice (Moberly 2014); hospital-level policies intended to curb 

work-related stress include work-hour caps for residents, offloading non-essential tasks to assistants, 

and increasing appointment times for primary care visits (Ruitenburg et al. 2012; Hirsch 2017; Patel 

et al. 2019; Scheepers et al. 2020); and supplemental training to improve the quality of physician-

patient interactions may reduce burnout and improve mental health (Hardavella et al. 2017).6    

 

2.1. Substance use among physicians 

Physicians whose substance use causes impairment pose a risk not only to themselves but 

also to their patients.  Qualitative interviews among physicians receiving treatment from an addiction 

center have identified effects on clinical care (e.g., botched procedures and prescription errors), 

direct consequences from psychoactive effects of the drug (e.g., physical effects, psychotic 

symptoms, and sedation), and impaired punctuality (Shadakshari et al. 2021).  Other common issues 

associated with physician substance misuse include conflicts with co-workers, social isolation, mood 

swings, and patient complaints (Dumitrascu et al. 2014).  More generally, physician wellness is an 

important predictor of adherence to treatment among patients (Wallace et al. 2009).  

Reliable, up-to-date data on SUD rates among physicians are scarce, but one survey found 

that “hazardous drug use” among European physicians is approximately 3 percent (Geuijen et al. 

2022).  In a recent survey of Dutch physicians, Geuijen et al. (2023) found that 16.5 percent were 

clinically diagnosed as being dependent on sedatives, hypnotics, or anxiolytics, which was nearly 10 

 
6 Schaufeli et al. (2011, p. 249) found that Dutch physicians who reported having stressful, “emotionally charged” 
interactions with their patients were more likely to suffer from burnout.  In the United States, physicians are frequently 
exposed to frivolous malpractice claims, heightening feelings of anxiety, dread, and panic (Charles 2001).  There is 
evidence that the adoption of malpractice reforms, known as communication-and-resolution programs (CRPs), have 
improved liability outcomes for physicians (LeCraw et al. 2018 
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percentage points higher than the rate of dependence among a highly educated reference group.  In 

a survey of members of the American Medical Association (AMA), Hughes et al. (1992) found that 

11 percent reported misusing prescription benzodiazepines in the past year, and 18 percent reported 

past-year opioid misuse.  By comparison, past-year misuse of benzodiazepines is two percent among 

the general U.S. adult population (Maust et al. 2019) and 5 percent of the general population report 

opioid abuse (Han et al. 2017).  Using data from a 2011 web-based survey of AMA members, 

Oreskovich et al. (2015) found that 15 percent of U.S. physicians exhibited the symptoms of alcohol 

abuse or dependence but only 1.3 percent of respondents reported ever having abused opioids.7   

 

2.2. Mental health and burnout among physicians  

Less than 5 percent of the general population suffers from major depression, characterized 

by feelings of hopelessness, loss of energy, and disturbed sleep or appetite (Baxter et al. 2014; Otte 

et al. 2016).  Among medical students and physicians, the prevalence of major depression appears to 

be much higher.8  According to recent meta-analyses, 27 to 29 percent of medical students and 

physicians exhibit depressive symptomology (Mata et al. 2015; Puthran et al. 2016; Rotenstein et al. 

2016; Rotenstein et al. 2018), and there is evidence that female medical students and physicians are 

at elevated risk for depression and psychiatric distress.   

 
7 Of the 27,276 physicians who received an invitation, 27 percent completed the web-based survey (Oreskovich et al. 
2015, p. 30).  See also Pförringer et al. (2018) who conducted a web-based survey of German physicians.  Nearly 25 
percent of German physicians had problematic alcohol intake, but very few German physicians admitted to regularly 
taking benzodiazepines, opioids, or amphetamines.  Underreporting could explain the low rates of drug abuse found by 
Oreskovich et al. (2015) and Pförringer et al. (2018).  Physicians suffering from SUD may be reluctant to admit to having 
a problem and fear losing their license (Vayr et al. 2019).  Finally, there is evidence that SUD is increasingly prevalent 
among residents in anesthesiology (Bryson 2018).   
 
8 Among medical students, predictors of poor mental and emotional health include adjusting to a demanding medical 
school environment, ethical conflicts, exposure to death and human suffering, and abuse from faculty (Dyrbye et al. 
2005).  See Siegrist (1996) for a related discussion on the adverse health effects of working in a high-effort/low-reward 
environment. 
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“Job burnout” is a common syndrome characterized by emotional exhaustion and feelings of 

diminished personal accomplishment (Cordes and Dougherty 1993).  Among physicians, burnout, 

depression, and SUD are closely linked (Wurm et al. 2016; Rotenstein et al. 2018; Stageberg et al. 

2020), although it is difficult to assess the overall prevalence of burnout among physicians due to 

fundamental cross-study differences in how it is measured (Rotenstein et al. 2018; Verougstraete and 

Idrissi 2019).9  As noted above, the adoption of electronic health records and onerous bureaucratic 

responsibilities are associated with an increased risk of burnout among physicians (Bianchi et al. 

2015; Ehrenfeld and Wanderer 2018; Scheepers et al. 2022).  Early-career and primary care 

physicians may be especially vulnerable to burnout (del Carmen et al. 2019).10  

 

2.3. Mental health and burnout among Dutch physicians  

 A handful of studies have examined depression and burnout among Dutch medical students 

and physicians.  For instance, Ruitenburg et al. (2012) surveyed residents and physicians working at 

an “academic medical center” in the Netherlands.  Twenty-nine percent of the 458 respondents 

exhibited the symptoms of depression, which is comparable to rates of depression among physicians 

working in other countries and settings (Mata et al. 2015; Puthran et al. 2016; Rotenstein et al. 

2018).11  Using data from the Dutch-U.S. Physician Burnout Study, Linzer et al. (2001, p. 173) found 

that “the basic predictors of burnout are concordant across these two industrialized nations.”  Prins 

 
9 In general, depression and burnout are so closely linked that, according to Bianchi et al. (2015, p. 28), it is “notably 
unclear how the state of burnout (i.e., the end stage of the burnout process) is conceived to differ from clinical 
depression.” 
 
10 There is no credible evidence that burnout is related to physician gender or other personal characteristics such as race 
and/or ethnicity (Rotenstein et al. 2018; del Carmen et al. 2019; Verougstraete and Idrissi 2019). 
 
11 Forty-two percent of respondents reported work-related fatigue, but only 6 percent suffered from burnout 
(Ruitenburg et al. 2012). 
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et al. (2010), who conducted a nation-wide survey of Dutch medical residents, found that 21 percent 

met the criteria for burnout, while 30 percent reported emotional exhaustion.12   

 Panel A of Figure 1 shows rates of burnout by profession in the Netherlands.  It is based on 

the 2019 National Survey on Labor Conditions (NSLC), which is conducted jointly on an annual 

basis by Statistics Netherlands, the Dutch Organisation for Applied Scientific Research, and the 

Ministry of Social Affairs.  Burnout is assessed using five items.  Specifically, survey respondents are 

asked whether they agree with the following statements: 

1.) I feel emotionally exhausted by my work. 

2.) I feel empty at the end of the working day. 

3.) I feel tired when I get up in the morning and am confronted with my work. 

4.) It is demanding for me to work with other people the whole day long. 

5.) I feel completely exhausted from my work. 

Agreement is expressed on a scale from 1 (“Never”) to 7 (“Every day”).  The NSLC reports the 

share of respondents by occupation who answer 4 (“A few times per month”) or higher on each 

item, which we average across the five items. 

 Twenty-three percent of Dutch physicians meet our criterion for burnout (i.e., their average 

response across the five items is 4 or greater).  By comparison, 16 percent of managers, 18 percent 

of science and engineering professionals, and 19 percent of public servants meet the burnout 

criterion.  Only teachers, social workers, and machine operators exhibit higher rates of burnout than 

physicians.  Dutch physicians also appear to be under more work and emotional pressure than 

members of other occupations (Panels B and C of Figure 1).13 

 
12 Residents who met the criteria for burnout reported making more on-the-job mistakes than those who did not (Prins 
et al. 2009).  Fifty-six percent of residents reported having made a mistake “with a negative consequence” (Prins et al. 
2009).  See also Linzer et al. (2001), Visser et al. (2003), Prins et al. (2007) and Geuijen et al. (2020).  According to 
Geuijen et al. (2020), one-third of Dutch physicians report interacting with a colleague whom they presumed was using 
substances at work.   
 
13 The NSLC assessed work pressure using three questionnaire items.  Respondents were asked whether they have to 
work quickly, whether they have to work a lot, and whether they have to work overtime at their main job.  The NSLC 
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 2.4. Becoming a physician in the Netherlands  

 In the Netherlands, the Minister of Education sets an annual cap on the number of high 

school graduates allowed to study medicine, dentistry, and veterinary medicine at university.  During 

the period 1973-1993, this annual cap was set at 1,458.  Although it was gradually increased to 2,010 

during the period 1994-1999, demand far exceeded supply: every year, more than 5,000 high school 

students competed for the available slots, which were allocated based on the results of a nation-wide 

lottery.  Applicants are divided into 6 weighted lottery categories (A, B, C, D, E, and F) based on 

their high school (“voortgezet wetenschappenlijk onderwijs”) GPA, which determines their 

probability of “winning” (i.e., being admitted to medical school), and are permitted to rank their 

three most preferred medical schools (Ketel et al. 2016).14  While their preferences do not influence 

the lottery outcome, they are taken into consideration when allocating lottery winners to the eight 

medical schools in the Netherlands.  According to Ketel et al. (2016), just over 80 percent of 

students are placed at their top choice.  

 
reports the share of respondents who answer 3 or higher on a scale of 1 (“Never”) to 4 (“Always”), which we average 
across the three items.  Panel B of Figure 1 shows the percentage of respondents who meet our work pressure criterion 
(i.e., their average response across the three items is 3 or greater) by occupation.  Panel C of Figure 1 is constructed in a 
similar manner.  Respondents were asked whether they face emotionally difficult situations at work, whether their work 
is emotionally demanding, and whether they get emotionally involved in their work.  
 
14 Students applying to medical school are also required to have passed high school courses in biology, chemistry, math, 
and physics.  High school GPA ranges from 1 to 10 and is based on school and national exams.  Strict guidelines ensure 
that grading differences across schools are minimized.  Applicants with the best GPAs are assigned a weight of 2.00 and 
placed in the A category.  Passing requires scoring at 5.5 or higher.  The lottery category weights are as follows:   
 

Category GPA Weight 
A GPA ≥ 8.5 2.00 
B 8.0 ≤ GPA < 8.5 1.50 
C 7.5 ≤ GPA < 8.0 1.25 
D 7.0 ≤ GPA < 7.5 1.00 
E 6.5 ≤ GPA < 7.0 0.80 
F GPA < 6.5 0.67 
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Dutch medical school students typically finish their medical degree in 6 years.15  Students 

first complete a three-year bachelor’s degree, followed by an equally long master’s program.  During 

the master’s program, students receive hands-on training through a series of internships at general 

practices and hospitals.  At the end of their 6th year, they take a final medical examination 

(“artsexamen”).  Those who pass receive their medical degree and are officially registered as a 

doctor.  Newly minted doctors generally go on to receive specialized postgraduate training and work 

under the supervision of senior physicians at a teaching hospital or university medical center.16   

 Four previous studies have leveraged Dutch medical school lottery outcomes to identify 

causal effects among applicants (Leuven et al. 2013; Ketel et al. 2016; Artmann et al. 2021, 2022).  

Leuven et al. (2013), estimated the effect of attending medical school on a range of physical health 

outcomes.  These authors found that attending medical school reduces the likelihood of being 

underweight and has a small, negative effect on the frequency of physical exercise.17  Ketel et al. 

(2016) found that Dutch physicians earned at least 20-50 percent more than applicants who lost the 

lottery and chose a different occupation.  The labor market returns to becoming a physician 

increased with experience and only a small portion of these returns could be attributed to 

differences in working hours or human capital investments.18  Artmann et al. (2021) found that 

becoming a physician increases the likelihood of marrying another physician, while Artmann et al. 

 
15 There are only small differences in the quality of instruction and content of courses across these eight schools (Ten 
Cate 2007; Ketel et al. 2016). 
 
16 Students can choose between 33 medical specialties.  The specialization track for a general practitioner is the shortest, 
taking three additional years.  The most advanced specializations (e.g., neurology or cardiology) require an additional 
four to six years of training.  Only 0.3 percent of students choose to not receive specialized training (Vergouw 2015).  
 
17 There was also evidence of reductions in self-reported alcohol consumption, but going to medical school had little 
effect on cigarette smoking (Leuven et al. 2013). 
 
18 Using administrative data from Norway and an IV strategy that exploits admission cutoffs into different fields of 
study, Kirkeboen et al. (2016) estimate the labor market payoffs to completing one type of postsecondary education 
relative to a next-best alternative.   
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(2022) estimated the effect of becoming a physician on parental health.  The results of Artmann et 

al. (2022) suggest that having informal access to the services of a physician does not lead to 

substantial differences in health or healthcare utilization.19   

   

3. DATA AND EMPIRICAL STRATEGY  

3.1. Medical school lottery data  

Register data on medical school lottery outcomes were obtained from the Dienst Uitvoering 

Onderwijs (DUO), which is a Dutch governmental organization under the Ministry of Education.20  

We observe the outcomes of all medical school lotteries conducted between 1987 and 1999.  After 

1999, the national lottery was replaced with a decentralized selection system that gave medical 

schools more control over the admissions process (Ketel et al. 2016). 

Appendix Table 1 reports the share of medical school applications and admission 

probabilities by lottery category during the period 1987-1999.21  Of the 42,445 applications, over 80 

percent were assigned to lottery categories F (GPA < 6.5), E (6.5 ≤ GPA < 7.0) and D (7.0 ≤ GPA 

< 7.5).  Ten percent were assigned to category C (7.5 ≤ GPA < 8.0), 6 percent to category B (8.0 ≤ 

GPA < 8.5), and only 2 percent to category A (GPA ≥ 8.5).22  On average, 72 percent of applicants 

 
19 Artmann et al. (2022) considered a range of health outcomes such as mortality, hospitalizations, any medication use, 
visits to specialists, and total healthcare costs.  Leveraging Swedish medical school lottery outcomes, Chen et al. (2021) 
found that having a doctor in the family decreases the likelihood of “lifestyle-related” diseases (e.g., cardiac events) and 
promotes preventative care.  Chen et al. (2021) speculated that their findings diverge from those reported by Artmann et 
al. (2022) because of differences between the Dutch and Swedish medical school admission systems. 
 
20 The admission lotteries from DUO were made available by Ketel et al. (2016) within the microdata environment of 
Statistics Netherlands. 
 
21 Note this table refers to “applications” and not “applicants,” because rejected students who reapply contribute 
multiple observations to the sample. 
 
22 For 7 of the 13 years in our data, all applicants assigned to category A were admitted to medical school.  The very few 
applicants from this category who lost their first lottery generally gained acceptance upon reapplying.  After 1999, all 
students with a GPA of 8.0 or higher (i.e., students in categories A and B) were automatically admitted to medical 
school. 
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were eventually admitted (either when they first applied or in a subsequent application round).  

Seventy-one percent of applicants who lost their first lottery reapplied at least once. 

During this period, 33,229 students participated in the medical school lottery for the first time.  

Our focus is on 27,464 of these first-time applicants.  Those who completed their high school exams 

in 1986 or earlier are excluded from the analysis to ensure that we have complete lottery histories (N 

= 1,468).  Likewise, students for whom we could not determine the year in which they took their 

high school exam are dropped from the sample (N = 1,014).  Applicants belonging to lottery 

category A (N = 692) are excluded because they were all but guaranteed eventual admittance, and 

applicants from the lottery category “other” (N = 2,377) are excluded because they were admitted 

without having to take the Dutch high school exam (e.g., foreign students).  Finally, we dropped 64 

students with missing social security numbers, 142 students from the former colony of the Dutch 

Antilles (who were assigned a slot in medical school through a separate process), and 8 students who 

died.  Conditional on lottery category and lottery year, the excluded students were evenly distributed 

between lottery winners and lottery losers (p=0.486).23  

 

3.2. Outcomes 

Information on prescription drug use for the period 2006-2018 comes from the Dutch 

prescription reimbursement database, provided by Statistics Netherlands.24  These data contain 

information on all persons who received a prescription drug the costs of which were reimbursed 

 
23 We closely followed Ketel et al. (2016) in the construction of our sample. 
 
24 Approximately 91 percent of lottery winners from 1999 (i.e., the last year before the lottery was replaced with a 
decentralized selection system) were registered as doctors by 2006.  The results presented below are similar if we exclude 
the most recent cohorts of graduating physicians from the analysis.  Likewise, we obtained qualitatively similar results to 
those reported below when we focused on the 5 most recent years of data, 2014-2018. 
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under the statutory basic medical insurance.25  Based on the information available in the prescription 

drug reimbursement database, we construct the following 5 outcomes:   

• Total Prescriptions, equal to the total number of drug prescriptions for individual i 
during the period 2006-2018.  

 
• AD Use, equal to 1 if individual i was prescribed antidepressants during the period 

2006-2018, and equal to 0 otherwise.26 
 

• Anxiolytic Use, equal to 1 if individual i was prescribed an anxiolytic (i.e., an anti-
anxiety drug) during the period 2006-2018, and equal to 0 otherwise.  

 
• Opioid Use, equal to 1 if individual i was prescribed an opioid during the period 2006-

2018, and equal to 0 otherwise.27 
 

• Sedative Use, equal to 1 if individual i was prescribed a sedative during the period 
2006-2018, and equal to 0 otherwise.28 

 
Table 1 presents outcome means separately for the physicians and non-physicians in our 

sample of medical school applicants.  While physicians are no more likely to have used 

antidepressants than their non-physician counterparts, they used anxiolytics, opioids, and sedatives 

at higher rates, all of which come with the risk of abuse and addiction (Oaklander 2015; Butler et al. 

 
25 The database includes anyone appearing in the municipal population register at any point during a specified year.  
Exceptions include individuals in nursing homes and persons who received a prescription drug while hospitalized.  
Using hospitalization information from the database of Medical Specialized Care for the period 2013-2017 and the 
empirical strategy outlined below, we found no evidence to suggest that physicians are, in general, more (or less) likely to 
be hospitalized than their non-physician counterparts.  These estimates have been omitted for the sake of brevity and are 
available from the authors upon request. 
 
26 Antidepressants are defined as drugs falling under the Anatomical Therapeutic Chemical (ATC) codes of N06A 
(antidepressant drugs) and N06B (psychostimulants).  Examples include selective serotonin reuptake inhibitors (e.g., 
sertraline, brand name Zoloft) and non-selective monoamine reuptake inhibitors (e.g., desipramine, brand name 
Norpramin).  The patterns of results presented below were similar if we excluded psychostimulants from our definition 
of antidepressants.  
 
27 Other studies in the economics literature that have examined the determinants of opioid and benzodiazepine 
prescribing include Baker et al. (2020) and Sacks et al. (2021).  Baker et al. (2020) found that being enrolled in Medicare 
Advantage (as compared to being enrolled in a stand-alone drug plan) reduced the likelihood of receiving an opioid 
prescription.  Sacks et al. (2021) found that must-access prescription drug monitoring programs (MA-PDMPs) reduced 
prescription opioids dispensed to new users. 
 
28 The “anxiolytic” category includes a number of benzodiazepines (aka “benzos”), buspirone, and hydroxyzine.  The 
“sedative” category, which also includes hypnotics, consists of pentobarbital (a barbiturate) and a range of 
benzodiazepines and benzodiazepine-related drugs used to treat insomnia.  
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2016; American Addiction Centers 2021).  The gap in sedative use is particularly striking.  Physicians 

were more than twice as likely to have used sedatives such as the highly addictive Versed.  

Data on receipt of treatment for a mental health issue, which are available for the period 

2012-2016, come from a national register database on mental health facilities, provided by Statistics 

Netherlands.  These data cover all treatments for severe or complex mental health problems the 

costs of which were reimbursed by the statutory basic medical insurance.  The majority of patients at 

these facilities are treated by specialized providers (e.g., psychiatrists and psychotherapists) for mood 

and anxiety disorders.  We define the variable Mental Health Treatment as equal to 1 if individual i 

received treatment for a mental health issue during the period 2012-2016 (and equal to 0 otherwise).  

Applicants who did not become physicians are 3.1 percentage points (34 percent) more likely than 

physicians to have received treatment from a mental health facility (Table 1).   

 

3.3. Empirical strategy 

Following previous studies described above (Leuven et al. 2013; Ketel et al. 2016; Artmann 

et al. 2021, 2022), our empirical strategy leverages the fact that medical school admissions in the 

Netherlands are determined by a lottery.  Let the outcome of individual i, yi, be a linear function of 

whether he or she becomes a physician, a vector of controls (Xi ), and an error term (εi): 

 

(1)      yi  = β0 + β1Physiciani + Xiβ2 + εi.   

 

Our variable of interest, Physiciani, is equal to 1 if i went to medical school in the Netherlands and 

became a registered doctor (and is equal to 0 otherwise).29  The vector Xi includes age at first lottery, 

 
29 Following Ketel et al. (2016), the indicator Physician is equal to 0 for licensed physicians in the Netherlands who were 
educated abroad.  However, our results change little if we instead set Physician equal to 1 for these individuals or exclude 
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age squared, gender, ethnicity, i’s lottery category, the year in which he or she first participated in the 

admissions lottery, and interactions between lottery category and year of first lottery.   

The effect of becoming a physician on yi is β1, but OLS estimates of this parameter are 

potentially biased.  The direction of the bias is difficult to predict and depends on unobserved 

applicant characteristics that are likely associated with reapplying to (and eventually graduating from) 

medical school such as ability, personality, motivation, temperament, and background.  To obtain an 

unbiased estimate of β1, we compare the outcomes of applicants who won the lottery to the 

outcomes of those who lost.   

If winning the lottery is random and only affects yi through becoming a physician, the 

treatment effect for applicants induced into the profession by winning the lottery can be estimated 

using two-stage least squares (2SLS).30  The first-stage equation takes the following form: 

 

(2)     Physiciani = α0 + α1Lottery Wini + Xiα2 + ui, 

 

where Lottery Wini is the outcome of i ’s first lottery.  It is equal to 1 if i won his or her first lottery, 

and is equal to 0 if i lost.  Note that winning the lottery does not perfectly predict becoming a 

physician for the following reasons:   

1.) If a student lost the lottery the first time he or she applied, they could reenter the 
following year.  During the period 1987-1998, there was no limit on how many times 
students could reenter the lottery.  After 1998, students could take the lottery up to 
two additional times if they failed to win the first time.  Forty-four percent of 
students who lost their first lottery eventually enrolled in medical school.  Because 
the choice to reapply to medical school is likely endogenous, we base Lottery Wini on 
the outcome of i ’s first lottery (Ketel et al. 2016). 

 
 

them from the analysis entirely.  Licensed physicians in the Netherlands who were educated abroad make up only 1.9 
percent of our sample. 
 
30 Specifically, we estimate the local average treatment effect (LATE) of becoming a physician for compliers (i.e., 
individuals who become a physician because they won the lottery).    
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2.) Not all lottery winners enrolled in medical school.  Every year, between 4 and 8 
percent of lottery winners opted to pursue a different major (on average, 6.4 percent 
across all years in our data). 

 
3.) Not all enrollees graduated from medical school and not all medical school 
graduates became licensed physicians in the Netherlands.  On average, 15 percent of 
Dutch medical enrollees in our data were not practicing medicine during the period 
2006-2018, when our outcomes are measured.31   

 
Appendix Table 2 shows balancing tests by lottery category for first-lottery winners and 

losers.  These results, which are similar to those reported in Ketel et al. (2016, Table 2), support the 

independence assumption necessary for valid instrumental variable estimates.32  Among lottery 

losers who pursued other careers, 26 percent worked in health care, 14 percent worked in business 

services (e.g., legal firms and pharmaceutical companies), 12 percent in education, 10 percent in 

public administration, 9 percent in wholesale and retail trade, and 7 percent in financial services.33  

 

4. RESULTS 

4.1. Drug prescriptions 

Estimates of the effect of becoming a physician on drug prescriptions for the full-sample 

(i.e., the sample composed of both male and female lottery participants) are reported in the first 

column of Table 2.34  The OLS estimate (Panel A), which does not account for selection, is 

 
31 While we do not observe the percentage of graduates who did not become licensed, we expect this phenomenon to be 
extremely rare. 
 
32 With only one exception (age at first lottery among applicants in category F), the observable characteristics of lottery 
winners versus losers are statistically indistinguishable at conventional levels.  In Appendix Table 3, we report physician 
characteristics for the full sample and provide variable definitions.  
 
33 These statistics are from the Dutch “Polisbus” data (2018), which registers occupational and income data for all 
employees in the Netherlands.   
 
34 Robust standard errors are reported in Table 2 and in subsequent tables.  Our basic inferences are unchanged when 
based on permutation tests and Monte Carlo simulation.   In Appendix Table 4, we report first-stage results for the full 
sample and by gender.  The estimates of α1 are consistently positive, large, and measured with precision.  With F-statistics 
well over 2,000, we clearly meet the Staiger and Stock (1997) criterion.   
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statistically significant and positive: on average, applicants who became physicians had 4.25 more 

drug prescriptions during the period 2006-2018 than those who did not, or 22 percent of the sample 

mean.35  The 2SLS estimate (Panel B) of the effect of becoming a physician on drug prescriptions is 

not qualitatively different from the naïve OLS estimate.36     

We examine the effect of becoming a physician on prescription drug use by gender in 

columns (2) and (3) of Table 2.  Restricting the sample to female applicants and accounting for 

selection through instrumenting, becoming a physician is associated with 4.67 additional drug 

prescriptions, which is 20 percent of the gender-specific mean.  Among male applicants, becoming a 

physician is associated with 2.66 additional drug prescriptions, which is 19 percent of the gender-

specific mean.   

2SLS estimates of the effects of becoming a physician on the use of antidepressants are 

reported in Table 3.  In the full sample, becoming a physician is associated with a 0.029 increase in 

the probability of having been prescribed an antidepressant at least once during the period 2006-

2018 (or a 23 percent increase relative to the mean).  Among female applicants, becoming a 

physician is associated with a 0.042 increase in the probability of having been prescribed an 

antidepressant.  Although also positive, the corresponding 2SLS estimate for male applicants is 

much smaller and is nowhere near statistically significant.  

 In Figure 2, we explore the evolution of antidepressant use among physicians over the 

course of their careers.  Specifically, we report 2SLS estimates of the effect of becoming a physician 

 
35 Specifically, the OLS estimate reported in Panel A of Table 2 does not account for selective reapplying to medical 
school, nor does it account for selective enrollment in (and completion of) medical school. 
 
36 We also experimented with using an indicator for having been prescribed more drugs than the average resident of the 
Netherlands in i’s age group.  We found that becoming a physician is associated with a 20 percent increase in the 
likelihood of having more drug prescriptions than average.  These results were similar if we used the 75th percentile as 
opposed to the average.   
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on the probability of having been prescribed an antidepressant by years since first lottery.37  The plot 

of these 2SLS estimates is essentially flat, suggesting antidepressant use among physicians (as 

compared to non-physicians) does not depend upon how many years they have been practicing.  

This same basic pattern of results is obtained when the sample of medical school applicants is split 

by gender (Appendix Figure 1). 

Previous studies have found that lower-performing medical students are at elevated risk for 

burnout, stress, depression, and anxiety (Stewart et al. 1997; Shadid et al. 2020).  In columns (4)-(7) 

of Table 3, we split our sample by gender and ability.  High-ability applicants are defined as those in 

lottery categories B, C, and D, while low-ability applicants are defined as those in categories E and F.  

For both female and male applicants, there is little evidence that the estimated effect of becoming a 

physician on antidepressant use differs across the ability threshold.38    

In Table 4, we report 2SLS estimates for prescription anxiolytics, opioids, and sedatives.  

Anxiolytics and sedatives include a range of benzodiazepines (e.g., Xanax, Valium, and Versed), 

which are popular drugs among physicians seeking self-treatment (Moberly 2014; Khan et al. 2019).  

Like opioids, benzodiazepines are highly addictive and often misused (O’Brien 2005; Votawa et al. 

2019; American Addiction Centers 2021); being prescribed a benzodiazepine or opioid is a strong 

 
37 The outcome, yi, is equal to 1 if i was prescribed an antidepressant in year t, where t indexes years since having 
participated in their first lottery (and is equal to 0 otherwise).  As noted above, we observe antidepressant use during the 
period 2006-2018.  In 2006, applicants belonging to the final cohort of our sample (i.e., the 1999 cohort) were 7 years 
removed from having participated in their first lottery.  In 2018, applicants belonging to the first cohort in our sample 
(i.e., the 1987 cohort) were 31 years removed from having participated in their first lottery. 
  
38 OLS estimates of the effect of becoming a physician on the use of antidepressants are available from the authors upon 
request.  Examining the effect of becoming a physician on the probability of using antidepressants in at least two (as 
opposed to one) of the 13 years under study produces similar results to those reported in Table 3.  See Appendix Table 5 
for these results.  
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predictor of subsequent dependency and misuse (Sullivan et al. 2012; Edlund et al. 2014; Butler et al. 

2016; Barnett et al. 2017; Votawa et al. 2019).39  

In the full sample, there is strong evidence that becoming a physician increases the use of 

anxiolytics, opioids, and sedatives.  Specifically, becoming a physician is associated with a 0.021 

increase in the probability of having been prescribed an anxiolytic.  This estimate is 20 percent of the 

sample mean and is, in fact, more than large enough to explain the unadjusted gap between 

physicians and non-physicians in our sample of applicants (Table 1).  Becoming a physician is also 

associated with a 0.044 increase in the probability of having been prescribed an opioid (which is 25 

percent of the sample mean), and a 0.070 increase in the probability of having been prescribed a 

sedative (which is 61 percent of the sample mean).  Again, these 2SLS estimates can explain the 

entire unadjusted gaps between physicians and non-physicians.40    

Among female applicants, becoming a physician is associated with a 0.031 increase in the 

probability of having been prescribed an anxiolytic (or 27 percent of the mean), a 0.043 increase in 

the probability of having been prescribed an opioid (or 24 percent of the mean), and a 0.093 increase 

 
39 Barnett et al. (2017) leveraged the quasi-random assignment of Medicare beneficiaries to physicians during emergency 
department visits.  They found that being assigned to a physician with a history of high-intensity opioid prescribing led 
to long-term opioid use.  
 
40 OLS estimates of the effect of becoming a physician on the use of anxiolytics, opioids, and sedatives are available 
from the authors upon request.  In Appendix Table 6, we explore the effects of becoming a physician on alternative 
measures of anxiolytic, opioid, and sedative use based on two-year thresholds (e.g., having been prescribed an anxiolytic 
in at least two years during the period 2006-2018).  The two-year thresholds roughly correspond to average use among 
applicants (conditional on having been prescribed the drug in question).  The 2SLS estimates are positive and statistically 
significant for opioids and sedatives.  Alternative thresholds (e.g., at least 4 years of use during the period 2006-2018) 
produced qualitatively similar results.  We view these estimates as noteworthy given that long-term use of opioids is an 
indicator of abuse and addiction (Baldini et al. 2012; Johnson and Streltzer 2013; Mayo Clinic Staff 2022).  In Appendix 
Table 7, we interact Physician with the indicator Specialist, equal to 1 if individual i was a medical or surgical specialist as 
defined by the European World Health Organization (2022a, 2022b).  The coefficient estimates for the interaction term 
are generally negative and often statistically significant, implying that specialists were less likely than their non-specialist 
counterparts to use prescription drugs.  These results are consistent with reports that primary care physicians are at a 
heightened risk for burnout (Finnegan 2019), but could also reflect selection into specialty.  In results omitted for the 
sake of brevity, we estimated the effects of becoming a physician by specialty and years since first lottery.  The patterns 
of results were similar to those shown above regardless of the outcome of interest.  That is, prescription drug use does 
not appear to have evolved differently with experience for certain types of doctors as opposed to others. 
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in the probability of being prescribed a sedative (or 72 percent of the mean).  Restricting the sample 

to male applicants produces positive, but much smaller, 2SLS estimates for anxiolytics and sedatives.   

In Figure 3, we explore the evolution of anxiolytic, opioid, and sedative use among 

physicians over the course of their careers.  The 2SLS estimates for anxiolytic and sedative use are 

largest during the specialization phase (i.e., 7-10 years removed from their first lottery), when Dutch 

physicians are working almost 20 percent more hours than their non-physician counterparts (Ketel 

et al. 2016) and are especially prone to burnout (Prins et al. 2010).  These results are consistent with 

the hypothesis that physicians are turning to anxiolytics and sedatives in response to working long, 

irregular hours during their residencies.  By contrast, the estimates for opioid use are no higher 

during the specialization phase than later in physicians’ careers (Panel B, Figure 3).41   

 

4.2. Receipt of treatment from a mental healthcare facility 

Using information from the treatment database of all mental healthcare facilities in the 

Netherlands, we explore the effects of becoming a physician on receiving treatment from a mental 

healthcare facility.  The estimates in columns (1)-(3) of Table 5 provide no evidence of a statistically 

significant relationship between becoming a physician and treatment for a mental health issue in the 

full sample.  Likewise, when we split the full sample by gender, there is little evidence of a 

relationship between becoming a physician and treatment for a mental health issue.   

However, estimates reported in columns (4)-(7) of Table 5 provide evidence of 

heterogeneous effects by ability.  Specifically, among low-ability female applicants, the 2SLS estimate 

is positive and statistically significant: becoming a physician is associated with a 0.037 increase (31 

 
41 In Appendix Figures 2, 3, and 4, we examine anxiolytic, opioid, and sedative use by gender and years since first lottery.  
The 2SLS estimates by years since first lottery are roughly similar for female as compared to male physicians.  In 
columns (4)-(7) of Table 4, we document that the estimated effects of becoming a physician on having used anxiolytics, 
opioids, and sedatives are qualitatively similar across the ability threshold. 
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percent of the mean) in the probability of having received treatment from a mental health facility.  

Among high-ability male applicants becoming a physician is associated with a 0.045 reduction (52 

percent of the mean) in the probability of having received treatment from a mental health facility.42 

 

5. CONCLUSION 

While the high risk of suicide, abuse of substances, and general “silent suffering” among 

physicians has been well documented (Feist 2021; Kaliszewski 2021), we do not know whether 

becoming a physician has a causal effect on substance use and mental health.  This study uses data 

on Dutch medical school applicants to explore the effects of becoming a physician on prescription 

drug use and receipt of treatment from a mental health facility.  One of the advantages of focusing 

on the Netherlands is that admission to medical school was determined by a lottery, allowing us to 

isolate exogenous variation in occupation uncorrelated with intelligence or personality.  Previous 

studies provide evidence that medical school students and physicians are “perfectionists,” who often 

set unrealistically high standards for themselves and are prone to becoming depressed (Ashby et al. 

2006; Lo and Abbott 2013; Leung et al. 2019), which may explain their relatively high rates of SUD 

and even suicide (Schernhammer and Colditz 2004; Liem et al. 2015; Duarte et al. 2020).    

We find that medical school applicants induced into becoming physicians by winning the 

admissions lottery were more likely to use prescription drugs than those who lost the lottery and 

 
42 At the start of this research project, one of our goals was to estimate the effect of becoming a physician on the 
likelihood of suicide.  However, because there were only 42 completed suicides among lottery participants during the 
period 1995-2022, we decided to focus on prescription drug use and receipt of treatment from a mental health facility.  
In a supplementary analysis, we examined the effect of becoming a physician on hospitalizations due to a possible 
suicide attempt using information from the database of Medical Specialized Care (MSZ), made available by Statistics 
Netherlands, for the period 2013-2017.  These data record all diagnoses and treatments made by medical specialists, 
which we used to create the outcome Possible Suicide Attempt.  According to Hoeymans and Schoemaker (2010), the 5 
most common suicide-related injuries in the Netherlands are: intoxication, head trauma, trauma to internal organs, 
damage by an alien object, and laceration of the wrist.  Based on this information, we defined Possible Suicide Attempt as 
equal to 1 if individual i was hospitalized during the period 2013-2017 due to one of the injuries listed above (and equal 
to 0 otherwise).  The results of this exercise are reported in Appendix Table 8 and provide evidence that, among female 
applicants, becoming a physician increases the likelihood of being hospitalized for a possible suicide attempt. 
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went into a different profession.  Specifically, IV estimates, which correct for selection, show that 

applicants who became physicians were more likely to use antidepressants, anxiolytics, opioids, and 

sedatives than those who did not.  Anxiolytics (i.e., anti-anxiety medications) and sedatives include a 

range of popular benzodiazepines such as Xanax, Valium, and Versed. 

It is important to note that, given our data and research design, we cannot precisely pin 

down why becoming a physician increased the use of prescription drugs.  Potential mechanisms 

include stressful working conditions, heavy workloads, and excessive administrative and bureaucratic 

responsibilities.  It is also possible that our IV estimates reflect increased access to prescription 

drugs or even income effects.43  Although we cannot distinguish between these potential 

mechanisms, our estimated effects on the use of anxiolytics, opioids, and sedatives are particularly 

worrisome for at least three reasons.  First, prescription benzodiazepines and opioids are highly 

addictive (National Institute on Drug Abuse 2021).  Second, perhaps because they are so addictive, 

being prescribed an opioid or benzodiazepine is a strong predictor of subsequent dependency and 

misuse (Sullivan et al. 2012; Edlund et al. 2014; Butler et al. 2016; Votawa et al. 2019).  Third, our 

estimated effects tend to be quite large.  For instance, becoming a physician is associated with a 20 

percent increase in the likelihood of having been prescribed an anxiolytic, a 25 percent increase in 

the likelihood of having been prescribed an opioid, and a 61 increase in the likelihood have having 

been prescribed a sedative.  

The medical literature describes female physicians as being at risk for substance use disorder 

and depression (Oreskovich et al. 2015; Guille et al. 2017).  Estimates from meta-analyses show that 

female physicians commit suicide at much higher rates than male physicians (Schernhammer and 

 
43 As noted above, Ketel et al. (2016) found that Dutch physicians earn 20-50 percent more than medical school 
applicants who lose the lottery and choose a different occupation.  Ketel et al. (2016) also found that becoming a 
physician increases the likelihood of being married and having children, both of which could be related to mental health 
and the use of prescription drugs. 
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Colditz 2004; Duarte et al. 2020).  In our sample, female physicians used prescription drugs at higher 

rates than their male counterparts.  This pattern is, in fact, exhibited across each of the prescription 

drug categories under consideration (i.e., antidepressants, opioids, anxiolytics, and sedatives).  IV 

estimates provide strong evidence of pronounced gender-based differences.  Specifically, the 

estimated effects of becoming a physician on antidepressant, anxiolytic, and sedative use are all 

much larger for female, as opposed to male, medical school applicants.  This pattern of results is 

consistent with descriptions of female physicians being at elevated risk for depression and SUD 

because they are being exposed to on-the-job sex-based harassment and are under added pressure to 

balance professional and family responsibilities (Merlo and Gold 2008; Wallace et al. 2009; Jenner et 

al. 2019; Stageberg et al. 2020).  Prior research suggests that systemic modifications to alleviate work-

life conflict may disproportionally benefit female physicians (Guille et al. 2017).  

Finally, we estimate the effect of becoming a physician on having received treatment from a 

mental health facility.  We find that “low-ability” female applicants, defined as those with GPAs 

placing them in lottery categories E and F, were 30 percent more likely to have received mental 

health treatment.  This estimate is consistent with descriptive evidence showing that lower-

performing medical students are at elevated risk for subsequent burnout, stress, depression, and 

anxiety (Steward et al. 1997; Shadid et al. 2020). 



24 
 

REFERENCES 
 
Aasland, Olaf, Erlend Hem, Tor Haldorsen, and Øivind Ekeberg. 2011. “Mortality among 
Norwegian Doctors 1960-2000.” BMC Public Health, 11:173. 
 
Aboalshamat, Khalid, Maha Alzahrani, Nejoud Rabie, Rahaf Alharbi, Roaa Joudah, Shatha Khulaysi, 
and Walaa Alansari. 2017. “The Relationship Between Burnout and Perfectionism in Medical and 
Dental Students in Saudi Arabia.” Journal of Dental Specialties, 5(2): 122-127. 
 
Abramson, Scott, Joel Stein, Michael Schaufele, Elizabeth Frates, and Shannon Rogan. 2000.  
“Personal Exercise Habits and Counseling Practices of Primary Care Physicians: A National 
Survey.” Clinical Journal of Sport Medicine, 10(1): 40-48. 
 
American Addiction Centers. 2021. “Benzodiazepine Addiction: Symptoms & Signs of 
Dependence.” Available at: https://americanaddictioncenters.org/benzodiazepine/symptoms-and-
signs.  
 
Artmann, Elisabeth, Nadine Ketel, Hessel Oosterbeek, and Bas van der Klaauw. 2021. “Field of 
Study and Partner Choice.” Economics of Education Review, 84: 102149.  
 
Artmann, Elisabeth, Hessel Oosterbeek, and Bas van der Klaauw. 2022. “Do Doctors Improve the 
Health Care of Their Parents? Evidence from Admission Lotteries.” American Economic Journal: 
Applied Economics, 14(3): 164-184. 
 
Ashby, Jeffrey S., Kenneth G. Rice, and James L. Martin. 2006. “Perfectionism, Shame, and 
Depressive Symptoms.” Journal of Counseling and Development, 84(2): 148-156. 
 
Baker, Laurence, M. Kate Bundorf, and Daniel Kessler. 2020. “The Effects of Medicare Advantage 
on Opioid Use.” Journal of Health Economics, 70(March): 102278. 
 
Balan, Robert. 2021. “What Are the Entry Requirements for Medical Schools in Europe and the 
U.S.?” StudyPortals, May 12. Available at: https://www.mastersportal.com/articles/1801/what-are-
the-entry-requirements-for-medical-schools-in-europe-and-the-us.html.  
 
Baldini, AnGee, Michale Von Korff, and Elizabeth Lin. 2012. “A Review of Potential Adverse 
Effects of Long-Term Opioid Therapy: A Practitioner’s Guide.” Primary Care Companion for CNS 
Disorders, 14(3): PCC.11m01326. 
 
Baldisseri, Marie. 2007. “Impaired Healthcare Profession.” Critical Care Medicine, 35(2 Suppl.): S106-
S116. 
 
Baldwin, DeWitt C., and Steven R. Daugherty. 2004. “Sleep Deprivation and Fatigue in Residency 
Training: Results of a National Survey of First- and Second-Year Residents.” Sleep, 27(2): 217-223. 
 
Barnett, Michael L., Andrew R Olenski, and Anupam B. Jena. 2017. “Opioid-Prescribing Patterns of 
Emergency Physicians and Risk of Long-Term Use.” New England. Journal of Medicine, 376(7), 663-
673. 
 

https://americanaddictioncenters.org/benzodiazepine/symptoms-and-signs
https://americanaddictioncenters.org/benzodiazepine/symptoms-and-signs
https://www.mastersportal.com/articles/1801/what-are-the-entry-requirements-for-medical-schools-in-europe-and-the-us.html
https://www.mastersportal.com/articles/1801/what-are-the-entry-requirements-for-medical-schools-in-europe-and-the-us.html


25 
 

 
Baxter, Amanda J., Kate M. Scott, Alize J. Ferrari, Rosana E. Norman, Theo Vos, and Harvey A. 
Whiteford. 2014. “Challenging the Myth of an ‘Epidemic’ of Common Mental Disorders: Trends in 
the Global Prevalence of Anxiety and Depression between 1990 and 2010.”  Depression and Anxiety, 
31(6): 506-516.  
 
Bennett, Jennifer, and Diarmuid O'Donovan.  2001. “Substance Misuse by Doctors, Nurses and 
Other Healthcare Workers.” Current Opinion in Psychiatry, 14(3): 195-199. 
 
Bianchi, Renzo, Irvin Sam Schonfeld, and Eric Laurent. 2015. “Burnout–Depression Overlap: A 
Review.” Clinical Psychology Review, 36: 28–41. 
 
Brayne, Adam, Ralph Brayne, and Alexander Fowler. 2021. “Medical Specialties and Life 
Expectancy: An Analysis of Doctors’ Obituaries 1997-2019.” Lifestyle Medicine, 2(1): e23. 
 
Bryson, Ethan. 2018. “The Opioid Epidemic and the Current Prevalence of Substance Use Disorder 
in Anesthesiologists.” Current Opinion in Anesthesiology, 31(3): 388-392.  
 
Bußenius, Lisa and Sigrid Harendza. 2019. “The Relationship between Perfectionism and Symptoms 
of Depression in Medical School Applicants.” BMC Medical Education, 19(1): 370. 
 
Butler, Megan M., Rachel M. Ancona, Gillian A. Beauchamp, Cyrus K. Yamin, Erin L. Winstanley, 
Kimberly W. Hart, Andrew H. Ruffner, Shawn W. Ryan, Richard J. Ryan, Christopher J. Lindsell, 
and Michael S. Lyons. 2016. “Emergency Department Prescription Opioids as an Initial Exposure 
Preceding Addiction.” Annals of Emergency Medicine, 68(2): 202-208. 
 
Charles, Sara C. 2001. “Coping with a Medical Malpractice Suit.” Western Journal of Medicine, 174(1): 
55-58. 
 
Chen, Yiqun, Petra Persson, and Maria Polyakova. 2021. “The Roots of Health Inequality and the 
Value of Intra-Family Expertise.” American Economic Journal: Applied Economics, In Press. 
 
Cordes, Cynthia L. and Thomas W. Dougherty. 1993. “A Review and an Integration of Research on 
Job Burnout.” Academy of Management Review, 18(4): 621-656. 
 
Davidson, Sandra K. and Peter L. Schattner. 2003. “Doctors’ Health-Seeking Behaviour: A 
Questionnaire Survey.” Medical Journal of Australia, 179(6): 302-305. 
 
de Jonge-Heesen, Karlijn W., Sanne P.A. Rasing, Ad A. Vermulst, Rutger C. M. E. Engels, and Daan 
H. M. Creemers. 2020. “How to Cope with Perfectionism? Perfectionism as a Risk Factor for 
Suicidality and the Role of Cognitive Coping in Adolescents.” Journal of Rational-Emotive & Cognitive-
Behavior Therapy, 39: 201-216. 
 
Del Carmen, Marcela G., John Herman, Sandhya Rao, Michael K. Hidrue, David Ting, Sara R. 
Lehrhoff, Sarah Lenz, James Heffernan, and Timothy G. Ferris. 2019. “Trends and Factors 
Associated with Physician Burnout at a Multispecialty Academic Faculty Practice Organization.”  
JAMA Network Open, 2(3): e190554.  
 



26 
 

Drummond, Dike. 2015. “Physician Burnout: Its Origin, Symptoms, and Five Main Causes.” Family 
Practice Management, 22(5): 42-47. 
 
Duarte, Dante, Mirret M. El-Hagrassy, Tiago Castro e Couto, Wagner Gurgel, Felipe Fregni, and 
Humberto Correa. 2020. “Male and Female Physician Suicidality: A Systematic Review and Meta-
analysis.” JAMA Psychiatry, 77(6): 587-597. 
 
Dumitrascu, Catalina, Philip Mannes, Lena Gamble, and Jeffrey Selzer. 2014. “Substance Use 
Among Physicians and Medical Students.” Medical Student Research Journal, 3(Winter): 26-35. 
 
Dyrbye, Liselotte, Matthew Thomas, and Tait Shanafelt. 2005. “Medical Student Distress: Causes, 
Consequences, and Proposed Solutions.” Mayo Clinic Proceedings, 80(12): 1613-1622. 
 
Edlund, Mark, Bradley Martin, Joan Russo, Andrea Devries, Jennifer Brennan Braden, and Mark 
Sullivan. 2014. “The Role of Opioid Prescription in Incident Opioid Abuse and Dependence among 
Individuals with Chronic Non-Cancer Pain: The Role of Opioid Prescription.” Clinical Journal of Pain, 
30(7): 557-564. 
 
Ehrenfeld, Jesse and Jonathan Wanderer. 2018. “Technology as Friend or Foe? Do Electronic 
Health Records Increase Burnout?” Current Opinion in Anesthesiology, 31(3): 357-360. 
 
Enns, Murray W., Brian J Cox, Jitender Sareen, and Paul Freeman. 2008. “Adaptive and Maladaptive 
Perfectionism in Medical Students: A Longitudinal Investigation.” Medical Education, 35(11): 1034-
1042. 
 
European World Health Organization. 2022a. “Medical Group of Specialists, Total.” Accessed 
February 16, 2022. Available at: https://gateway.euro.who.int/en/indicators/hlthres_110-medical-
group-of-specialists-total/.  
 
European World Health Organization. 2022b. “Surgical Group of Specialists, Total.” Accessed 
February 16, 2022. Available at: https://gateway.euro.who.int/en/indicators/hlthres_244-surgical-
group-of-specialists-total/.  
 
Feist, J. Corey. 2021. “Physicians Suffering in Silence.” Morning Consult, July 14. Available at: 
https://morningconsult.com/opinions/physicians-suffering-in-silence/.  
 
Finnegan, Joanne. 2019. “A Startling 79% of Primary Care Physicians are Burned Out, New Report 
Finds.” Fierce Healthcare, August 6. Available at: https://www.fiercehealthcare.com/practices/a-
startling-79-primary-care-physicians-are-burned-out-new-report-finds.  
 
Frank, Erica, Holly Biola, and Carol Burnett. 2000. “Mortality Rates and Causes Among U.S. 
Physicians.” American Journal of Preventative Medicine, 19(3): 155-159. 
 
Frank, Erica, Donna Brogan, Ali Mokdad, Eduardo Simoes, Henry Kahn, and Raymond Greenberg. 
1998. “Health-Related Behaviors of Women Physicians vs. Other Women in the United States.” 
Archives of Internal Medicine, 158(4): 342-348.  
 

https://gateway.euro.who.int/en/indicators/hlthres_110-medical-group-of-specialists-total/
https://gateway.euro.who.int/en/indicators/hlthres_110-medical-group-of-specialists-total/
https://gateway.euro.who.int/en/indicators/hlthres_244-surgical-group-of-specialists-total/
https://gateway.euro.who.int/en/indicators/hlthres_244-surgical-group-of-specialists-total/
https://morningconsult.com/opinions/physicians-suffering-in-silence/
https://www.fiercehealthcare.com/practices/a-startling-79-primary-care-physicians-are-burned-out-new-report-finds
https://www.fiercehealthcare.com/practices/a-startling-79-primary-care-physicians-are-burned-out-new-report-finds


27 
 

Frank, Erica and Carolina Segura. 2009. “Health Practices of Canadian Physicians.” Canadian Family 
Physician, 55(8): 810-811.e7. 
 
Gendel, Michael H., Elizabeth Brooks, Sarah R. Early, Doris C. Gundersen, Steven L. Dubovsky, 
Steven L. Dilts, and Jay H. Shore. 2012. “Self-Prescribed and Other Informal Care Provided by 
Physicians: Scope, Correlations and Implications.” Journal of Medical Ethics, 38(5): 294-298. 
 
Geuijen, Pauline, Esther Pars, Joanneke M. Kuppens, Aart H. Schene, Hein A. De Haan, Cornelis 
A.J. de Jong, Femke Atsma, and Arnt F.A. Schellekens. 2022. “Barriers and Facilitators to Seek Help 
for Substance Use Disorder among Dutch Physicians: A Qualitative Study.” European Addiction 
Research, 28(1): 23-32. 
 
Geuijen, Pauline, Marlies de Rond, Joanneke Kuppens, Femke Atsma, Aart Schene, Hein de Haan, 
Cornelis de Jong, and Arnt Schellekens. 2020. “Physicians’ Norms and Attitudes Toward Substance 
Use in Colleague Physicians: A Cross-Sectional Survey in the Netherlands.” PLoS ONE, 15(4): 
e0231084. 
 
Geuijen, Pauline, Arnt Schellekens, Aart Schene, and Femke Atsma. 2023. “Substance Use Disorder 
and Alcohol Consumption Patters among Dutch Physicians: A Nationwide Register-based Study.” 
Addiction Science & Clinical Practice, 18(1): 4. 
 
Guille, Constance, Elena Frank, Zhuo Zhao, David A. Kalmbach, Paul J. Nietert, Douglas A. Mata, 
and Srijan Sen. 2017. “Work-Family Conflict and the Sex Difference in Depression Among Training 
Physicians” JAMA Internal Medicine, 177(12): 1766-1772. 
 
Han, Beth, Wilson M, Compton, Carlos Blanco, Elizabeth Crane, Jinhee Lee, and Christopher M. 
Jones. 2017. “Prescription Opioid Use, Misuse, and Use Disorders in U.S. Adults: 2015 National 
Survey on Drug Use and Health.” Annals of Internal Medicine, 167(5):293-301. 
 
Hardavella, Georgia, Ane Aamli-Gaagnat, Armin Frille, Neil Saad, Alexandra Niculescu, Pippa 
Powell. 2017. “Top Tips to Deal with Challenging Situations: Doctor-Patient Interactions.” Breathe, 
13(2): 129-135. 
 
Hartnett, Yvonne, Clive Drakeford, Lisa Dunne; Declan M. McLoughlin, and Noel Kennedy.  
2020. “Physician, Heal Thyself: A Cross-Sectional Survey of Doctors’ Personal Prescribing Habits.” 
Journal of Medical Ethics, 46(4): 231–235. 
 
Hem, Erlend, Guro Stokke, Reidar Tyssen, Nina T. Grønvold, Per Vaglum, and Øivind Ekeberg,  
2005. “Self-Prescribing among Young Norwegian Doctors: A Nine-Year Follow-Up Study of a 
Nationwide Sample.” BMC Medicine, 3(1): Article 16. 
 
Hirsch, Emmet. 2017. “Don’t Ease Resident Work Hour Restrictions.” Health Affairs, February 27. 
Available at: https://www.healthaffairs.org/do/10.1377/hblog20170227.058948/full/.  
 
Hoeymans, N. and C.G. Schoemaker. 2010. De Ziektelast van Suïcide en Suïcidepogingen. RIVM 
Rapport 270342001. 
 

https://www.healthaffairs.org/do/10.1377/hblog20170227.058948/full/


28 
 

Hu, Katherine S., John T. Chibnall & Stuart J. Slavin. 2019. “Maladaptive Perfectionism, 
Impostorism, and Cognitive Distortions: Threats to the Mental Health of Pre-clinical Medical 
Students.” Academic Psychiatry, 43: 381–385. 
 
Hughes, Carmel M., James C. McElnay, and Glenda F. Fleming. 2001. “Benefits and Risks of Self 
Medication.” Drug Safety, 24(14): 1027-1037. 
 
Hughes, Patrick H., Carla L. Storr, Nancy A. Brandenburg, DeWitt C. Baldwin, Jr., James C. 
Anthony, and David V. Sheehan. 1999. “Physician Substance Use by Medical Specialty.” Journal of 
Addictive Diseases, 18(2): 23-37. 
 
Jenner, Sabine, Pia Djermester, Judith Prügl, Christine Kurmeyer, and Sabine Oertelt-Prigione. 2019. 
“Prevalence of Sexual Harassment in Academic Medicine.”  JAMA Internal Medicine, 179(1): 108-110. 
 
John, U., and M. Hanke. 2003. “Tobacco-Smoking Prevalence among Physicians and Nurses in 
Countries with Different Tobacco-Control Activities.” European Journal of Cancer Prevention, 12(3): 
235–237. 
 
Johnson, Brian and Jon Streltzer. 2013. “Risks Associated with Long-Term Benzodiazepine Use.” 
American Family Physician, 88(4): 224-225. 
 
Kaliszewski, Michael. 2021. “Substance Abuse Among Doctors: Key Statistics & Rehab Options.” 
American Addiction Centers, February 8. Available at: 
https://americanaddictioncenters.org/medical-professionals/substance-abuse-among-doctors-key-
statistics.  
 
Karpinski, Ruth, Audrey Kinase Kolba, Nicole Tetreault, and Thomas Borowski. 2018 “High 
Intelligence: A Risk Factor for Psychological and Physiological Overexcitabilities.” Intelligence, 66: 8-
23.  
 
Ketel, Nadine, Edwin Leuven, Hessel Oosterbeek, Bas van der Klaauw. 2016. “The Returns to 
Medical School: Evidence from Admission Lotteries.” American Economic Journal: Applied Economics, 
8(2): 225-254. 
 
Khan, Aftab Alam, Imtiaz Ud Din, Adil Naseer Khan, Imranullah Khan, Humaira Hanif, and Haq 
Nawaz. 2019. “Benzodiazepine Use among Resident Doctors in Tertiary Care Hospital.” Journal of 
Ayub Medical College, 31(4): 553-557. 
 
Kirkeboen, Lars, Edwin Leuven, and Magne Mogstad. 2016. “Field of Study, Earnings, and Self-
Selection.” Quarterly Journal of Economics, 131(3): 1057-1112. 
 
Landsberg, Simon. 2021. “Study 4-Year Accelerated Medical Degree in Europe in English.” 
Udrus.com, December 20. Available at: https://www.udrus.com/blog/4-year-accelerated-medical-
degree-in-europe/.  
 
LeCraw, Florence, Daniel Montanera, Joy Jackson, Janice Keys, Dale Hetzler, and Thomas Mroz. 
2018. “Changes in Liability Claims, Costs, and Resolution Times Following the Introduction of a 

https://americanaddictioncenters.org/medical-professionals/substance-abuse-among-doctors-key-statistics
https://americanaddictioncenters.org/medical-professionals/substance-abuse-among-doctors-key-statistics
https://www.udrus.com/blog/4-year-accelerated-medical-degree-in-europe/
https://www.udrus.com/blog/4-year-accelerated-medical-degree-in-europe/


29 
 

Communication-and-Resolution Program in Tennessee.” Journal of Patient Safety and Risk Management, 
23(1): 13-18. 
 
Leung, Janni, C. Robert Cloninger, Barry Hong, Kevin Cloninger, and Diann Eley. 2019. 
“Temperament and Character Profiles of Medical Students Associated with Tolerance of Ambiguity 
and Perfectionism.” PeerJ, 7: e7109. 
 
Leuven, Edwin, Hessel Oosterbeek, and Inge de Wolf. 2013. “The Effects of Medical School on 
Health Outcomes: Evidence from Admission Lotteries.” Journal of Health Economics, 32(4): 698-707.  
 
Liem, M.C.A., A.L. Liem, E.P.A. van Dongen, I.C. Carels, M. van Egmond, and A.J.F.M. Kerkhof. 
2015. “Suicide Mortality, Suicidal Ideation and Psychological Problems in Dutch 
Anaesthesiologists.” Suicidology Online, 6(2): 21-26. 
 
Linzer, Mark, Mechteld R.M. Visser, Frans J. Oort, Ellen M.A. Smets, Julia E. McMurray, and 
Hanneke C.J.M. de Haes. 2001. “Predicting and Preventing Physician Burnout: Results from the 
United States and the Netherlands.” American Journal of Medicine, 111(2): 170-175. 
 
Lo, Alice and Maree J. Abbott. 2013. “Review of the Theoretical, Empirical, and Clinical Status of 
Adaptive and Maladaptive Perfectionism.” Behaviour Change, 30(2): 96-116. 
 
Martinho, Andreia Martins. 2012. “Becoming a Doctor in Europe: Objective Selection Systems.” 
American Medical Association Journal of Ethics, 14(12): 984-988. 
 
Mata, Douglas A., Marco A. Ramos, Narinder Bansal, Rida Khan, Constance Guille, Emanuele Di 
Angelantonio, and Srijan Sen. 2015. “Prevalence of Depression and Depressive Symptoms Among 
Resident Physicians: A Systematic Review and Meta-analysis.” JAMA, 314(22): 2373–2383. 
 
Maust, Donovan T., Lewei A. Lin., and Frederic C. Blow 2019. “Benzodiazepine Use and Misuse 
among Adults in the United States.” Psychiatric Services, 70(2), 97-106. 
 
Mayo Clinic Staff. 2022. “How Opioid Addiction Occurs.” Mayo Clinic, April 12. Available at: 
https://www.mayoclinic.org/diseases-conditions/prescription-drug-abuse/in-depth/how-opioid-
addiction-occurs/art-20360372.  
 
“Medical Specialisation – Medical Residency in Europe.” n.d. Available at: 
http://www.medicalstudyguide.com/medical-specialisation-in-europe.html.  
 
Merlo, Lisa and Mark Gold. 2008. “Prescription Opioid Abuse and Dependence 
among Physicians: Hypotheses and Treatment.” Harvard Revivew of Psychiatry, 16(3): 181-194. 
 
Moberly, Tom. 2014. “The Perils of Self Prescribing.” British Medical Journal, 349: g7401. 
 
Montgomery, Anthony, Colin Bradley, Andrée Rochfort, and E. Panagopoulou. 2011. “A Review of 
Self-Medication in Physicians and Medical Students.” Occupational Medicine, 61(7): 490–497. 
 

https://www.mayoclinic.org/diseases-conditions/prescription-drug-abuse/in-depth/how-opioid-addiction-occurs/art-20360372
https://www.mayoclinic.org/diseases-conditions/prescription-drug-abuse/in-depth/how-opioid-addiction-occurs/art-20360372
http://www.medicalstudyguide.com/medical-specialisation-in-europe.html


30 
 

Murphy, Brendan. 2020. “Medical Specialty Choice: Should Residency Training Length Matter?” 
American Medical Association, November 19. Available at: https://www.ama-assn.org/residents-
students/specialty-profiles/medical-specialty-choice-should-residency-training-length.  
 
National Institute on Drug Abuse. 2021. “Opioid Misuse and Addiction.” MedlinePlus, August 2. 
Available at: https://medlineplus.gov/opioidmisuseandaddiction.html.  
 
Nelson, David, Gary Giovino, Seth Emont, Robert Brackbill, Lorraine Cameron, John Peddicord, 
and Paul Mowery. 1994. “Trends in Cigarette Smoking among US Physicians and Nurses.” JAMA, 
271(16): 1273-1275. 
 
Oaklander, Mandy. “Doctors on Life Support.” Time, August 27. Available at: 
https://time.com/4012840/doctors-on-life-support/.  
 
O’Brien, Charles P. 2005. “Benzodiazepine Use, Abuse, and Dependence.” Journal of Clinical 
Psychiatry, 66(Suppl 2): 28-33. 
 
Oreskovich Michael R., Tait Shanafelt, Lotte N. Dyrbye, Litjen Tan, Wayne Sotile, Daniel Satele BS, 
Colin P. West, Jeff Sloan, and Sonja Boone. 2015. “The Prevalence of Substance Use Disorders in 
American Physicians.” American Journal on Addictions, 24(1): 30-38. 
 
Otte, Christian, Stefan M. Gold, Brenda W. Penninx, Carmine Maria Pariante, Amit Etkin, Maurizio 
Fava, David C. Mohr, and Alan Schatzberg. 2016 “Major Depressive Disorder.” Nature Reviews, 2(1): 
16065-16065. 
 
Paauw, Simone and Eva Kneepkens. 2018. “#MeToo: Doctors are Not Blameless.” Medisch Contact, 
June 6. Available at: https://www.medischcontact.nl/nieuws/laatste-nieuws/artikel/metoo-artsen-
gaan-niet-vrijuit.htm.  
 
Pas, Berber, Pascale Peters, Rob Eisinga, Hans Doorewaard, and Toine Lagro-Janssen. 2011. 
“Explaining Career Motivation Among Female Doctors in the Netherlands: The Effects of 
Children, Views on Motherhood and Work-Home Cultures.” Work, Employment and Society, 25(3): 
487-505. 
 
Patel, Rikinkumar, Shiana Sekhri, Narmada Neerja Bhimanadham, Sundus Imran, and Sadaf 
Hossain. 2019. “A Review on Strategies to Manage Physician Burnout.” Cureus, 11(6): e4805. 
 
Pförringer, Dominik, Regina Mayer, Christa Meisinger, Dennis Freuer, and Florian Eyer. 2018. 
“Health, Risk Behaviour and Consumption of Addictive Substances among Physicians -Results of 
an Online Survey.” Journal of Occupational Medicine and Toxicology, 13: 27 
 
Prins, Jelle T., Stacey M. Gazendam‐Donofrio, Ben Tubben, Frank M.M.A. van der Heijden, Harry 
B.M. van de Wiel, Josette E.H.M. Hoekstra‐Weebers. 2007. “Burnout in Medical Residents: A 
Review.” Medical Education, 41(8): 788-800. 
 
Prins, Jelle T., Frank M.M.A. van der Heijden, Josette E.H.M Hoekstra-Weebers, Arnold B. Bakker, 
Harry B.M. van de Wiel, Bram Jacobs, and Stacey M. Gazendam‐Donofrio. 2009. “Burnout, 

https://www.ama-assn.org/residents-students/specialty-profiles/medical-specialty-choice-should-residency-training-length
https://www.ama-assn.org/residents-students/specialty-profiles/medical-specialty-choice-should-residency-training-length
https://medlineplus.gov/opioidmisuseandaddiction.html
https://time.com/4012840/doctors-on-life-support/
https://www.medischcontact.nl/nieuws/laatste-nieuws/artikel/metoo-artsen-gaan-niet-vrijuit.htm
https://www.medischcontact.nl/nieuws/laatste-nieuws/artikel/metoo-artsen-gaan-niet-vrijuit.htm


31 
 

Engagement and Resident Physicians’ Self-Reported Errors.” Psychology, Health and Medicine, 14(6): 
654-666. 
 
Prins, Jelle T., Josette E.H.M Hoekstra‐Weebers, Stacey M. Gazendam‐Donofrio, Gea S. Dillingh, 
Arnold B. Bakker, Mark Huisman, Bram Jacobs, and Frank M.M.A. van der Heijden. 2010. 
“Burnout and Engagement among Resident Doctors in the Netherlands: A National Study.” Medical 
Education, 44(3): 236-247.  
 
Puthran, Rohan, Melvyn W.B. Zhang, Wilson W. Tam, and Roger C. Ho. 2016. “Prevalence of 
Depression amongst Medical Students: A Meta‐Analysis.” Medical Education, 50(4): 456-468. 
 
Raj, Kristin S. 2016. “Well-Being in Residency: A Systematic Review.” Journal of Graduate Medical 
Education, 8(5): 674–684. 
 
Rosvold, Elin O. and Espen Bjertness. 2002. “Illness Behavior among Norwegian Physicians.” 
Scandinavian Journal of Public Health, 30(2): 125-132.  
 
Rosvold, Elin O. and Reidar Tyssen. 2005. “Should Physicians’ Self-Prescribing be Restricted by 
Law?” Lancet, 365(9468): 1372-1374. 
 
Rotenstein, Lisa S., Marco A. Ramos, Matthew Torre, J. Bradley Segal, Michael J. Peluso, Constance 
Guille, Srijan Sen, and Douglas A. Mata. 2016. “Prevalence of Depression, Depressive Symptoms, 
and Suicidal Ideation Among Medical Students: A Systematic Review and Meta-Analysis.” JAMA, 
316(21): 2214-2236. 
 
Rotenstein, Lisa S., Matthew Torre, Marco A. Ramos, Rachael C. Rosales, Constance Guille, Srijan 
Sen, and Douglas A. Mata. 2018. “Prevalence of Burnout Among Physicians: A Systematic Review.” 
JAMA, 320(11): 1131-1150. 
 
Ruitenburg, Martijn, Monique Frings-Dresen, and Judith Sluiter. 2012. “The Prevalence of Common 
Mental Disorders among Hospital Physicians and their Association with Self-Reported Work Ability: 
A Cross-Sectional Study.” BMC Health Services Research, 12: 292. 
 
Sacks, Daniel, Alex Hollingsworth, Thuy Nguyen, and Kosali Simon. 2021. “Can Policy Affect 
Initiation of Addictive Substance Use? Evidence from Opioid Prescribing.” Journal of Health 
Economics, 76: 102397. 
 
Schaufeli, Wilmar B., Gerard H. Maassen, Arnold B. Bakker, and Herman J. Sixma. 2011. “Stability 
and Change in Burnout: A 10-Year Follow-Up Among Primary Care Physicians.” Journal of 
Occupational and Organizational Psychology, 84(2): 248-267. 
 
Scheepers, Renée, Milou Silkens, Joost van den Berg, and Kiki Lombarts. 2020. “Associations 
Between Job Demands, Job Resources and Patient-related Burnout Among Physicians: Results from 
a Multicentre Observational Study.” BMJ Open, 10: e038466. 
 



32 
 

Schernhammer, Eva and Graham A. Coldtiz. 2004. “Suicide Rates Among Physicians: A 
Quantitative and Gender Assessment (Meta-Analysis).” American Journal of Psychiatry, 161(12): 2295-
302. 
 
Seeliger, Helen and Sigrid Harendza. 2017. “Is Perfect Good? – Dimensions of Perfectionism in 
Newly Admitted Medical Students.” BMC Medical Education, 17: 206. 
 
Shadakshari, Darshan, Krishna Prasad Muliyala, Deepak Jayarajan, and Arun Kandasamy. 2021. 
“Occupational Challenges in Physicians with Substance Use Disorder: A Qualitative Study.” Indian 
Journal of Psychological Medicine, In Press. 
 
Shadid, Asem, Abdullah Shadid, Abdulrahman Shadid, Faisal Almutairi, Khalid Almotairi, Talal 
Aldarwish, Omar Alzamil, Feras Alkholaiwi, and Salah-Ud-Din Khan. 2020. “Stress, Burnout, and 
Associated Risk Factors in Medical Students.” Cureus, 12(1): e6633. 
 
Siegrist, Johannes. 1996. “Adverse Health Effects of High-Effort/Low-Reward Conditions.” Journal 
of Occupational Health Psychology, 1(1): 27-41. 
 
Smith, Derek and Peter Leggat. 2007. “An International Review of Tobacco Smoking in the Medical 
Profession: 1974–2004.” BMC Public Health, 7: Article 115. 
 
Stageberg, Elaine L, Amy L. Stark, and Katherine M. Moore. 2020. “Rates of Burnout, Depression, 
Suicide, and Substance Use Disorders.” In Cynthia Stonnington and Julia Files (eds.), Burnout in 
Women Physicians. Cham, Switzerland: Springer. 
 
Staiger, Douglas and James Stock. 1997. “Instrumental Variables Regression with Weak 
Instruments.” Econometrica, 65(3): 557-586. 
 
Statistics Netherlands, (2020) Medisch geschoolden; specialisme, arbeidspositie, sector, leeftijd, The Hague. 
 
Stewart, Sunita, C. Betson, T.H. Lam, I.B. Marshall, P.W.H. Lee, and C.M. Wong. 1997. “Predicting 
Stress in First Year Medical Students: A Longitudinal Study.” Medical Education, 31(3): 163-168. 
 
Sullivan, Mark, Mark Edlund, Bradley Martin, Joan Russo, and Andrea DeVries. 2012. “The Role of 
Opioid Prescription in Incident Opioid Abuse and Dependence.” Journal of Pain, 13(4): S79. 
 
Tay, Stacie, Kat Alcock, and Katrina Scior. 2018. “Mental Health Problems Among Clinical 
Psychologists: Stigma and its Impact on Disclosure and Help-Seeking.” Journal of Clinical Psychology, 
74(9): 1545-1555. 
 
Ten Cate, O. 2007. Medical Education in the Netherlands. Medical Teacher, 29(8): 752-757. 
 
Thomas, Mary and Silvia Bigatti. 2020. “Perfectionism, Imposter Phenomenon, and Mental Health 
in Medicine: A Literature Review.” International Journal of Medical Education, 11: 201-213. 
 
Töyry, Saara, Kimmo Räsänen, Santero Kujala, Markku Äärimaa, Juhani Juntunen, Raija Kalimo, 
Riitta Luhtala, Pentti Mäkelä, Kati Myllymäki, Markku Seuri, and Kaj Husman. 2000 “Self-Reported 



33 
 

Health, Illness, and Self-Care among Finnish Physicians: A National Survey.” Archives of Family 
Medicine, 9(10): 1079-1085. 
 
Tyssen, Reidar. 2007.“Health Problems and the Use of Health Services among Physicians: A Review 
Article with Particular Emphasis on Norwegian Studies.” Industrial Health, 45(5): 599–610. 
 
Vayr, Flora, Fabrice Herin, Benedicte Jullian, Jean Marc Soulat, and Nicolas Franchitto. “Barriers to 
Seeking Help for Physicians with Substance Use Disorder: A Review.” Drug and Alcohol Dependence, 
199: 116-121. 
 
Vergouw, D., P.J. Heiligers, and R. S. Batenburg. 2015. De Keuzemonitor Geneeskunde – Nivel. 
 
Verougstraete, Delphine and Said Hachimi Idrissi “The Impact of Burn-Out on Emergency 
Physicians and Emergency Medicine Residents: A Systematic Review.” Acta Clinica Belgica, 75(1): 1-
23. 
 
Visser, Mechteld R.M., Ellen M.A. Smets, Frans J. Oort, and Hanneke C.J.M. de Haes. 2003. “Stress, 
Satisfaction and Burnout among Dutch Medical Specialists.” Canadian Medical Association Journal, 
168(3): 271-275. 
 
Votawa, Victoria R., Rachel Geyerb, Maya M. Rieselbachc, and R. Kathryn McHughb. 2019. “The 
Epidemiology of Benzodiazepine Misuse: A Systematic Review.” Drug and Alcohol Dependence, 200: 
95–114. 
 
Wallace, Jean E., Jane B. Lemaire, and William A. Ghali. 2009. “Physician Wellness: A Missing 
Quality Indicator.” Lancet, 374: 1714–1721. 
 
White, James and G. David Batty. 2012. “Intelligence Across Childhood in Relation to Illegal Drug 
Use in Adulthood: 1970 British Cohort Study.” Journal of Epidemiology and Community Health, 66(9): 
767-774. 
 
White, James, Catharine Gale, and G. David Batty. 2012. “Intelligence Quotient in Childhood and 
the Risk of Illegal Drug Use in Middle-Age: The 1958 National Child Development Survey.” Annals 
of Epidemiology, 22(9): 654-657. 
 
Wraw, Christina, Ian J. Deary, Geoff Der, and Catharine R Gale. 2016. “Intelligence in Youth and 
Mental Health at Age 50.” Intelligence, 58: 69–79.  
 
Wurm, Walter, Katrin Vogel, Anna Holl, Christoph Ebner, Dietmar Bayer, Sabrina Mörkl, Istvan-
Szilard Szilagyi, Erich Hotter, Hans-Peter Kapfhammer, and Peter Hofmann. 2016. “Depression-
Burnout Overlap in Physicians.” PLoS ONE, 11(3): e0149913. 
 
 



34 
 

 
Figure 1. Burnout, Work Pressure, and Emotional Pressure by Occupation in the Netherlands 
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Notes: Based on data from the 2019 National Survey on Labor Conditions. 
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Figure 2. The Effect of Becoming a Physician on Antidepressant (AD) Use, 2006-2018:  

Years Since First Lottery 
 

 
 

 
Notes: Based on information from the prescription reimbursement database for the population of the Netherlands 
for the period 2006-2018.  Two-stage least squares (2SLS) estimates (and their 95% confidence intervals) are reported.  
The dependent variable is equal to 1 if individual i was prescribed an antidepressant in year t, where t indexes years 
since having participated in their first lottery (and is equal to 0 otherwise).  We control for the covariates listed in 
Appendix Table 3, lottery category fixed effects, year-of-first-lottery fixed effects, and lottery category by year-of-first-
lottery fixed effects.  Robust standard errors are used to construct the 95% confidence intervals.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 



37 
 

 
Figure 3. The Effect of Becoming a Physician on Anxiolytic, Opioid, and Sedative Use, 

2006-2018:  Years Since First Lottery 
 

Panel A. Anxiolytic Use 

 
Panel B. Opioid Use 
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Panel C. Sedative Use 

 
 

 
Notes: Based on information from the prescription reimbursement database for the population of the Netherlands 
for the period 2006-2018.  Two-stage least squares (2SLS) estimates (and their 95% confidence intervals) are reported.   
The dependent variable in Panel A is equal to 1 if individual i was prescribed an anxiolytic in year t, where t indexes 
years since having participated in their first lottery (and is equal to 0 otherwise).  The dependent variable in Panel B is 
equal to 1 if individual i was prescribed an opioid in year t (and is equal to 0 otherwise). The dependent variable in 
Panel C is equal to 1 if individual i was prescribed a sedative in year t (and is equal to 0 otherwise).  All models control 
for the covariates listed in Appendix Table 3, lottery category fixed effects, year-of-first-lottery fixed effects, and 
lottery category by year-of-first-lottery fixed effects.  Robust standard errors are used to construct the 95% 
confidence intervals. 
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Table 1. Means of Outcomes for Physicians vs. Non-Physicians 

  
 

Physicians 

 
 

Non-Physicians 

 
Statistically different 

at 5% level? 
Total Prescriptions 21.0 

(20.6) 
17.0 

(19.0) 
Yes (p-value = 0.000) 

    

AD Use 0.125 
(0.331) 

0.131 
(0.338) 

No (p-value = 0.116) 

    

Anxiolytic Use 0.109 
(0.311) 

0.096 
(0.295) 

Yes (p-value = 0.001) 

    

Opioid Use 0.185 
(0.388) 

0.159 
(0.366) 

Yes (p-value = 0.000) 

    

Sedative Use 0.146 
(0.353) 

0.072 
(0.258) 

Yes (p-value = 0.000) 

    

Mental Health Treatment 0.092 
(0.289) 

0.123 
(0.329) 

Yes (p-value = 0.000) 

    
N 15,869 11,595  
 
Notes: Means with standard deviations in parentheses. 
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Table 2. The Effect of Becoming a Physician on Total Prescription Drug Use, 2006-2018 

 (1)  (2)  (3) 
  

Full sample 
  

Females 
  

Males 
 
Panel A. Total Prescriptions (OLS) 

     

Physician  4.245*** 
(0.245) 

 5.003*** 
(0.347) 

 3.145*** 
(0.333) 

      
Panel B. Total Prescriptions (2SLS)      
Physician 3.813*** 

(0.628) 
 4.666*** 

(0.918) 
 2.663*** 

(0.819) 
      
Mean of dependent variable 19.31  23.11  14.10 
F-test of instrument 5,053.8  2,774.0  2,267.7 
*Statistically significant at 10% level; ** at 5% level; *** at 1% level. 
 
Notes: Each cell represents the results from a separate regression based on information from the prescription 
reimbursement database for the population of the Netherlands.  Total Prescriptions is equal to the total number of 
prescription drugs individual i used during the period 2006-2018.  All models control for the covariates listed in 
Appendix Table 3, lottery category fixed effects, year-of-first-lottery fixed effects, and lottery category by year-of-first-
lottery fixed effects.  Robust standard errors are in parentheses. 

 
 
 
 
 
 
 
 
 
 
 
 
 



41 
 

 
Table 3. The Effect of Becoming a Physician on Antidepressant (AD) Use, 2006-2018 (2SLS Estimates) 

 (1) (2) (3) (4) (5) (6) (7) 
  

 
Full sample 

 
 

Females 

 
 

Males 

 
High-ability 

females 

 
Low-ability 

females 

 
High-ability 

males 

 
Low-ability 

males 
Physician 0.029*** 

(0.011) 
0.042*** 
(0.015) 

0.013 
(0.015) 

0.048* 
(0.025) 

0.038** 
(0.019) 

-0.004 
(0.025) 

0.022 
(0.019) 

        
Mean of dependent variable 0.128 0.140 0.111 0.136 0.142 0.101 0.118 
F-test of instrument 5,053.8 2,774.0 2,267.7 973.0 1,812.9 738.8 1,527.4 
        
N 27,464 15,896 11,568 6,820 9,076 4,558 7,010 
*Statistically significant at 10% level; ** at 5% level; *** at 1% level. 
 
Notes: Each column represents the results from a separate 2SLS regression based on information from the prescription reimbursement database for the 
population of the Netherlands.  The dependent variable, AD Use, is equal to 1 if individual i ever used antidepressants during the period 2006-2018, and equal 
to 0 otherwise.  All models control for the covariates listed in Appendix Table 3, lottery category fixed effects, year-of-first-lottery fixed effects, and lottery 
category by year-of-first-lottery fixed effects.  Robust standard errors are in parentheses. 
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Table 4. The Effect of Becoming a Physician on Anxiolytic, Opioid, and Sedative Use, 2006-2018 (2SLS Estimates) 

 (1) (2) (3) (4) (5) (6) (7) 
  

 
Full sample 

 
 

Females 

 
 

Males 

 
High-ability 

females 

 
Low-ability 

females 

 
High-ability 

males 

 
Low-ability 

males 
        
Panel A. Anxiolytic Use        
Physician 0.021** 

(0.010) 
0.031** 
(0.014) 

0.009 
(0.014) 

0.049** 
(0.023) 

0.020 
(0.017) 

-0.001 
(0.023) 

0.015 
(0.017) 

        
Mean of dependent variable 0.103 0.113 0.091 0.108 0.117 0.084 0.094 
        
Panel B. Opioid Use        
Physician 0.044*** 

(0.012) 
0.043** 
(0.017) 

0.047*** 
(0.018) 

0.043 
(0.028) 

0.042** 
(0.021) 

0.031 
(0.030) 

0.055** 
(0.022) 

        
Mean of dependent variable 0.174 0.180 0.166 0.167 0.189 0.148 0.177 
        
Panel C. Sedative Use        
Physician 0.070*** 

(0.010) 
0.093*** 
(0.015) 

0.042*** 
(0.014) 

0.092*** 
(0.026) 

0.093*** 
(0.018) 

0.030 
(0.025) 

0.050*** 
(0.017) 

        
Mean of dependent variable 0.115 0.129 0.094 0.143 0.119 0.103 0.089 
        
N 27,464 15,896 11,568 6,820 9,076 4,558 7,010 
*Statistically significant at 10% level; ** at 5% level; *** at 1% level. 
 
Notes: Each cell represents the results from a separate 2SLS regression based on information from the prescription reimbursement database for the population 
of the Netherlands.  Each outcome is equal to 1 if individual i ever used the specified drug during the period 2006-2018, and equal to 0 otherwise.  All models 
control for the covariates listed in Appendix Table 3, lottery category fixed effects, year-of-first-lottery fixed effects, and lottery category by year-of-first-lottery 
fixed effects.  Robust standard errors are in parentheses. 
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Table 5. The Effect of Becoming a Physician on Treatment for a Mental Health Issue, 2012-2016 (2SLS Estimates) 

 (1) (2) (3) (4) (5) (6) (7) 
  

 
Full sample 

 
 

Females 

 
 

Males 

 
High-ability 

females 

 
Low-ability 

females 

 
High-ability 

males 

 
Low-ability 

males 
Physician 0.002 

(0.010) 
0.020 

(0.014) 
-0.021 
(0.014) 

-0.007 
(0.024) 

0.037** 
(0.018) 

-0.045* 
(0.024) 

-0.008 
(0.017) 

        
Mean of dependent variable 0.105 0.118 0.088 0.115 0.120 0.086 0.090 
F-test of instrument 5,053.8 2,774.0 2,267.7 973.0 1,812.9 738.8 1,527.4 
        
N 27,464 15,896 11,568 6,820 9,076 4,558 7,010 
*Statistically significant at 10% level; ** at 5% level; *** at 1% level. 
 
Notes: Each column represents the results from a separate 2SLS regression based on information from the treatment database of all mental healthcare facilities 
in the Netherlands.  The dependent variable, Mental Health Treatment, is equal to 1 if individual i ever received treatment for a mental health issue during the 
period 2012-2016, and equal to 0 otherwise.  All models control for the covariates listed in Appendix Table 3, lottery category fixed effects, year-of-first-lottery 
fixed effects, and lottery category by year-of-first-lottery fixed effects.  Robust standard errors are in parentheses. 
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Appendix Figure 1. The Effect of Becoming a Physician on Antidepressant (AD) Use by 

Gender, 2006-2018:  Years Since First Lottery 
 

Panel A. Females 

 
Panel B. Males 

 
 

 
Notes: Based on information from the prescription reimbursement database for the population of the Netherlands 
for the period 2006-2018.  Two-stage least squares (2SLS) estimates (and their 95% confidence intervals) are reported.  
The dependent variable is equal to 1 if individual i was prescribed an antidepressant in year t, where t indexes years 
since having participated in their first lottery (and is equal to 0 otherwise).  All models control for the covariates listed 
in Appendix Table 3, lottery category fixed effects, year-of-first-lottery fixed effects, and lottery category by year-of-
first-lottery fixed effects.  Robust standard errors are used to construct the 95% confidence intervals. 
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Appendix Figure 2. The Effect of Becoming a Physician on Anxiolytic Use by Gender, 

2006-2018:  Years Since First Lottery 
 

Panel A. Females 

 
Panel B. Males 

 
 

 
Notes: Based on information from the prescription reimbursement database for the population of the Netherlands 
for the period 2006-2018.  The dependent variable is equal to 1 if individual i was prescribed an anxiolytic in year t, 
where t indexes years since having participated in their first lottery (and is equal to 0 otherwise).  All models control 
for the covariates listed in Appendix Table 3, lottery category fixed effects, year-of-first-lottery fixed effects, and 
lottery category by year-of-first-lottery fixed effects.  Robust standard errors are used to construct the 95% 
confidence intervals. 
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Appendix Figure 3. The Effect of Becoming a Physician on Opioid Use by Gender, 

2006-2018:  Years Since First Lottery 
 

Panel A. Females 

 
Panel B. Males 

 
 

 
Notes: Based on information from the prescription reimbursement database for the population of the Netherlands 
for the period 2006-2018.  Two-stage least squares (2SLS) estimates (and their 95% confidence intervals) are reported.  
The dependent variable is equal to 1 if individual i was prescribed an opioid in year t, where t indexes years since 
having participated in their first lottery (and is equal to 0 otherwise).  All models control for the covariates listed in 
Appendix Table 3, lottery category fixed effects, year-of-first-lottery fixed effects, and lottery category by year-of-first-
lottery fixed effects.  Robust standard errors are used to construct the 95% confidence intervals. 
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Appendix Figure 4. The Effect of Becoming a Physician on Sedative Use by Gender, 

2006-2018:  Years Since First Lottery 
 

Panel A. Females 

 
Panel B. Males 

 
 

 
Notes: Based on information from the prescription reimbursement database for the population of the Netherlands 
for the period 2006-2018.  The dependent variable is equal to 1 if individual i was prescribed a sedative in year t , 
where t indexes years since having participated in their first lottery (and is equal to 0 otherwise).  All models control 
for the covariates listed in Appendix Table 3, lottery category fixed effects, year-of-first-lottery fixed effects, and 
lottery category by year-of-first-lottery fixed effects.  Robust standard errors are used to construct the 95% 
confidence intervals. 
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Appendix Table 1. Share of Medical School Applications and Probabilities of 

Admittance by Lottery Categories A through F, 1987-1999 
 
 

Lottery 
category 

 
GPA on final 
exams in high 

school 

 
 

Share of 
applications 

 
 

Number of 
applications 

 
Average 

probability of 
admittance 

A GPA ≥ 8.5 0.02 815 0.86 
B 8.0 ≤ GPA < 8.5 0.06 2,568 0.75 
C 7.5 ≤ GPA < 8.0 0.10 4,118 0.60 
D 7.0 ≤ GPA < 7.5 0.24 10,033 0.50 
E 6.5 ≤ GPA < 7.0 0.25 10,660 0.42 
F GPA < 6.5 0.34 14,521 0.36 

 
Notes: Based on administrative data from the Dienst Uitvoering Onderwijs, a Dutch organization under 
the Ministry of Education.  GPA ranges from 1 to 10, where a score of 10 is perfect and scores below 5.5 
are considered “insufficient.” Applicants from the “A” (GPA ≥ 8.5) category are excluded from our 
sample because nearly all of them were eventually admitted to medical school.  Applicants who did not 
take the nationwide high school exam (e.g., foreign students) are also excluded from the sample.   
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Appendix Table 2. Balancing Tests by First-Lottery Outcome 

 (1) 
 
 

First-lottery winners 

(2) 
 
 

First-lottery losers 

(3) 
 

Statistically different at 
5% level? 

Lottery category B    
Female 0.601 

(0.490) 
0.602 

(0.490) 
No (p-value = 0.962) 

Age at first lottery 18.1 
(1.02) 

18.1 
(1.13) 

No (p-value = 0.891) 

Non-Western migrant 0.047 
(0.212) 

0.038 
(0.192) 

No (p-value = 0.395) 

N 1,467 475  
    
Lottery category C    
Female 0.621 

(0.485) 
0.626 

(0.484) 
No (p-value = 0.786) 

Age at first lottery 18.2 
(1.16) 

18.2 
(1.04) 

No (p-value = 0.825) 

Non-Western migrant 0.041 
(0.199) 

0.039 
(0.193) 

No (p-value = 0.735) 

N 1,801 1,108  
    
Lottery category D    
Female 0.585 

(0.493) 
0.594 

(0.491) 
No (p-value = 0.482) 

Age at first lottery 18.3 
(1.05) 

18.3 
(1.05) 

No (p-value = 0.932) 

Non-Western migrant 0.054 
(0.226) 

0.053 
(0.225) 

No (p-value = 0.937) 

N 3,395 3,132  
    
Lottery category E    
Female 0.570 

(0.495) 
0.581 

(0.493) 
No (p-value = 0.383) 

Age at first lottery 18.5 
(1.20) 

18.5 
(1.27) 

No (p-value = 0.754) 

Non-Western migrant 0.077 
(0.266) 

0.072 
(0.259) 

No (p-value = 0.480) 

N 2,887 4,058  
    
Lottery category F    
Female 0.552 

(0.497) 
0.556 

(0.497) 
No (p-value = 0.725) 

Age at first lottery 18.8 
(1.25) 

18.7 
(1.25) 

Yes (p-value = 0.015) 

Non-Western migrant 0.113 
(0.316) 

0.107 
(0.309) 

No (p-value = 0.451) 

N 3,368 5,773  
 
Notes: Weighted means with standard deviations in parentheses.  Tests of equality were performed by separately 
regressing First Lottery on each physician characteristic, where regressions were weighted by yearly admittance 
probabilities. 
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Appendix Table 3. Descriptive Statistics 

  
 

Full sample 

 
Lottery 
winners 

 
Lottery 
losers 

 
 
Description 

Female 0.579 
(0.494) 

0.580 
(0.494) 

0.578 
(0.494) 

= 1 if physician is female, = 0 otherwise 

     
Age at first lottery 18.5 

(1.19) 
18.4 

(1.18) 
18.5 

(1.21) 
Age at which physician participated in 
first medical school lottery 

     
Non-Western migrant 0.077 

(0.267) 
0.073 

(0.260) 
0.081 

(0.273) 
= 1 if physician or one of the physician’s 
parents was born in a non-Western 
country, = 0 otherwise 

     
N 27,464 12,918 14,546  
 
Notes: Means with standard deviations in parentheses. 
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Appendix Table 4. The Effect of Winning Medical School Lottery on Becoming a Physician 

 (1) 
 

Physician 
(Full sample) 

(2) 
 

Physician  
(Females) 

(3) 
 

Physician 
(Males) 

First Lottery     0.401*** 
(0.006) 

    0.389*** 
(0.007) 

    0.417*** 
(0.009) 

    
Mean of dependent variable 0.578 0.600 0.547 
N 27,464 15,896 11,568 
*Statistically significant at 10% level; ** at 5% level; *** at 1% level. 
 
Notes: Each column represents the results from a separate regression based on information from the Dienst Uitvoering 
Onderwijs, a Dutch organization under the Ministry of Education.  Physician is equal to 1 if individual i was a licensed 
physician, and equal to 0 otherwise.  All models control for the covariates listed in Appendix Table 3, lottery category fixed 
effects, year-of-first-lottery fixed effects, and lottery category by year-of-first-lottery fixed effects.  Robust standard errors 
are in parentheses. 
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Appendix Table 5. The Effect of Becoming a Physician on Antidepressant (AD) Use 

for Two or More Years, 2006-2018 (2SLS Estimates) 
 (1) (2) (3) (4) (5) (6) (7) 

  
 

Full sample 

 
 

Females 

 
 

Males 

 
High-ability 

females 

 
Low-ability 

females 

 
High-ability 

males 

 
Low-ability 

males 
Physician 0.019*** 

(0.011) 
0.028** 
(0.013) 

0.009 
(0.013) 

0.021 
(0.022) 

0.032** 
(0.016) 

-0.010 
(0.021) 

0.020 
(0.016) 

        
Mean of dependent variable 0.088 0.098 0.074 0.100 0.096 0.068 0.078 
F-test of instrument 5,053.8 2,774.0 2,267.7 973.0 1,812.9 738.8 1,527.4 
        
N 27,464 15,896 11,568 6,820 9,076 4,558 7,010 
*Statistically significant at 10% level; ** at 5% level; *** at 1% level. 
 
Notes: Each column represents the results from a separate 2SLS regression based on information from the prescription reimbursement database for the 
population of the Netherlands.  The dependent variable, AD Use 2+ Years, is equal to 1 if individual i ever used antidepressants in two or more years during the 
period 2006-2018, and equal to 0 otherwise.  All models control for the covariates listed in Appendix Table 3, lottery category fixed effects, year-of-first-lottery 
fixed effects, and lottery category by year-of-first-lottery fixed effects.  Robust standard errors are in parentheses. 
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Appendix Table 6. The Effect of Becoming a Physician on Anxiolytic, Opioid, and Sedative Use 

for Two or More Years, 2006-2018 (2SLS Estimates) 
 (1) (2) (3) (4) (5) (6) (7) 

  
 

Full sample 

 
 

Females 

 
 

Males 

 
High-ability 

females 

 
Low-ability 

females 

 
High-ability 

males 

 
Low-ability 

males 
        
Panel A. Anxiolytic Use        
Physician 0.006 

(0.006) 
0.006 

(0.009) 
0.006 

(0.008) 
0.005 

(0.014) 
0.007 

(0.011) 
-0.014 
(0.014) 

0.017* 
(0.010) 

        
Mean of dependent variable 0.035 0.039 0.030 0.035 0.041 0.028 0.031 
        
Panel B. Opioid Use        
Physician 0.017** 

(0.007) 
0.019** 
(0.010) 

0.015 
(0.010) 

0.026* 
(0.015) 

0.014 
(0.012) 

0.009 
(0.015) 

0.018 
(0.012) 

        
Mean of dependent variable 0.045 0.048 0.041 0.039 0.055 0.032 0.047 
        
Panel C. Sedative Use        
Physician 0.023*** 

(0.007) 
0.032*** 
(0.010) 

0.013 
(0.009) 

0.036** 
(0.017) 

0.029** 
(0.012) 

0.008 
(0.016) 

0.015 
(0.011) 

        
Mean of dependent variable 0.045 0.052 0.036 0.055 0.049 0.039 0.033 
        
N 27,464 15,896 11,568 6,820 9,076 4,558 7,010 
*Statistically significant at 10% level; ** at 5% level; *** at 1% level. 
 
Notes: Each cell represents the results from a separate 2SLS regression based on information from the prescription reimbursement database for the population 
of the Netherlands.  Each outcome is equal to 1 if individual i ever used the specified drug in two or more years during the period 2006-2018, and equal to 0 
otherwise.  All models control for the covariates listed in Appendix Table 3, lottery category fixed effects, year-of-first-lottery fixed effects, and lottery category 
by year-of-first-lottery fixed effects.  Robust standard errors are in parentheses. 
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Appendix Table 7. The Effect of Becoming a Physician on Antidepressant, 

Anxiolytic, Opioid, and Sedative Use by Specialization, 2006-2018 (2SLS Estimates) 
 (1) (2) (3) 

  
Full sample 

 
Females 

 
Males 

    
Panel A. AD Use    
Physician 0.063*** 

(0.013) 
0.065*** 
(0.017) 

0.064*** 
(0.020) 

    
Physician*Specialist -0.094*** 

(0.008) 
-0.084*** 

(0.010) 
-0.106*** 
(0.013) 

    
Panel B. Anxiolytic Use    
Physician 0.031*** 

(0.011) 
0.035** 
(0.015) 

0.029* 
(0.018) 

    
Physician*Specialist -0.028*** 

(0.007) 
-0.015 
(0.010) 

-0.042*** 
(0.012) 

    
Panel C. Opioid Use    
Physician 0.042*** 

(0.014) 
0.040*** 
(0.018) 

0.047** 
(0.022) 

    
Physician*Specialist 0.006 

(0.009) 
0.010 

(0.012) 
-0.0004 
(0.015) 

    
Panel D. Sedative Use    
Physician 0.077*** 

(0.012) 
0.096*** 
(0.016) 

0.050*** 
(0.017) 

    
Physician*Specialist -0.017** 

(0.008) 
-0.011 
(0.011) 

-0.015 
(0.012) 

    
N 27,464 15,896 11,568 
*Statistically significant at 10% level; ** at 5% level; *** at 1% level. 
 
Notes: Each cell represents the results from a separate 2SLS regression based on information from the 
prescription reimbursement database for the population of the Netherlands.  Each outcome is equal to one if 
individual i ever used the specified drug during the period 2006-2018, and equal to zero otherwise.  All 
models control for the covariates listed in Appendix Table 3, lottery category fixed effects, year-of-first-lottery 
fixed effects, and lottery category by year-of-first-lottery fixed effects.  The variable Specialist is equal to 1 if 
individual i was a medical or surgical specialist as defined by the European World Health Organization 
(2022a, 2022b), and equal to 0 if individual i was a general practitioner, pediatrician, obstetrician-gynecologist, 
psychiatrist, or another type of physician without a specialization.  Robust standard errors are in parentheses. 
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Appendix Table 8. The Effect of Becoming a Physician on the Likelihood of 

Hospitalization Due to a Possible Suicide Attempt, 2013-2017 (2SLS Estimates) 
 (1) (2) (3) 

  
Full sample 

 
Females 

 
Males 

    
Physician 0.003 

(0.003) 
0.009** 
(0.005) 

-0.005 
(0.005) 

    
Mean of dependent variable 0.011 0.011 0.011 
    
N 27,464 15,896 11,568 
*Statistically significant at 10% level; ** at 5% level; *** at 1% level. 
 
Notes: Each cell represents the results from a separate 2SLS regression based on information from the 
Medical Specialized Care database for the population of the Netherlands.  The dependent is equal to 1 if 
individual i was ever hospitalized due to intoxication, head trauma, trauma to internal organs, damage by an 
alien object, or laceration of the wrist during the period 2013-2017, and equal to zero otherwise.  All models 
control for the covariates listed in Appendix Table 3, lottery category fixed effects, year-of-first-lottery fixed 
effects, and lottery category by year-of-first-lottery fixed effects.  Robust standard errors are in parentheses. 

 
 
 
 
 
 
 




