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ABSTRACT (247/250) 

Objective: Medical residency training is associated with a range of sociodemographic, 

lifestyle and mental health factors that may confer higher risk for psychotic-like 

experiences (PLEs) in residents, yet little research has examined this question. Thus, 

we aimed to document the prevalence and associated factors of PLEs among resident 

physicians. 

Method: Physicians enroled in residency programs in the Province of Québec, Canada 

(four universities) were recruited in Fall 2022 via their program coordinators and social 

media. They completed an online questionnaire assessing PLEs in the past 3 months 

(the 15-item Community Assessment of Psychic Experiences), as well as 

sociodemographic characteristics, lifestyle, and mental health. Analyses included 

survey weights and Gamma regressions. 

Results: The sample included 502 residents (mean age, 27.6 years; 65.9% women). 

Only 1.3% (95% CI: 0.5%, 4.0%) of residents met the screening cut-off for psychotic 

disorder. Factors associated with higher scores for PLEs included racialised minority 

status (relative difference: +7.5%; 95% CI: +2.2%, +13.2%) and English vs. French as 

preferred language (relative difference: +7.9% 95% CI: +3.1%, +12.9%), as well as 

each additional point on scales of depression (relative difference: +0.8%; 95% CI: 

+0.3%, +1.3%) and anxiety (relative difference: +1.3%; 95% CI: +0.8%, +1.7%). In 

secondary analyses, racialised minority status was associated with persecutory items, 

but not with other PLEs. Gender, residency programs, and lifestyle variables were not 

associated with PLEs. 



 3 

Conclusions: This study found low reports of PLEs in a sample of resident physicians. 

Associations of PLEs with minoritised status may reflect experiences of discrimination. 

Keywords: discrimination, medical education, medical residents, psychotic 

experiences, psychosis 
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INTRODUCTION 

In many countries including Canada and the U.S., residency is the period of training that 

follows medical school. Resident physicians (sometimes referred to as interns, house 

officers, or registrars as a function of the year of training) must complete full-time clinical 

rotations and call duties over a period of two to seven years before transitioning to 

independent practice. Residency training can be a challenging period for physicians, 

evident in the high prevalence of burn-out, depression, and anxiety (de Mélo Silva 

Júnior, Valença, & Rocha-Filho, 2022; Ferguson, Low, & Shiau, 2020; Mata et al., 

2015). Work-related sleep constraints (Mansukhani, Kolla, Surani, Varon, & Ramar, 

2012), bullying, and harassment (Ferguson et al., 2020) have been identified as 

potential contributors to mental health problems during residency. 

While previous studies have focused on adjustment and emotional difficulties in 

physicians such as burn-out, depression, and anxiety (Ferguson et al., 2020; Mata et 

al., 2015; Rodrigues et al., 2018), the spectrum of psychosis symptoms in this 

population remains underexplored. According to the psychosis spectrum model, 

psychotic symptoms emerge on a continuum of severity in the general population, with 

the mildest forms of psychosis phenomena (psychotic-like experiences; PLEs) being the 

most common, and the more severe forms (clinical psychosis) being less common and 

more impairing (Guloksuz & Os, 2018; Staines et al., 2022). PLEs, such as paranoid 

ideas, bizarre experiences, and quasi-hallucinatory phenomena, affect up to 5–7% of 

individuals in the community and are particularly common in young adults (Staines et 

al., 2022; Sullivan et al., 2020). While in most cases PLEs do not progress to psychotic 

disorders, they indicate an increased risk of depression, anxiety, suicide attempts, and 
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other mental health problems (McGrath et al., 2016; Yates et al., 2019). PLEs are 

associated with cognitive biases, such as jumping to conclusion and belief inflexibility 

(Livet, Navarri, Potvin, & Conrod, 2020), and with lower cognitive performance and 

occupational functioning (Mollon et al., 2016; Owan et al., 2022).  

Physicians face several potential risk factors for PLEs, including sleep disruptions, 

cannabis use, high levels of digital media use, and low levels of physical activity 

(Barton, Kyle, Varese, Jones, & Haddock, 2018; Paquin et al., 2024, 2023; Stubbs et 

al., 2017). Relative to attending physicians, residents may be particularly at risk given 

their younger age and potential exposure to bullying and discrimination, which are 

known risk factors for these experiences (Anglin, 2023; Pignon et al., 2021; Staines et 

al., 2023). Minority-specific adversity, another factor associated with increased PLEs 

(Anglin, 2023; Anglin & Lui, 2023), may further compound the risk in residents from 

racialised minority groups or who speak a minority language. However, despite the 

potential relevance of PLEs for physician well-being and functioning, the prevalence and 

correlates of these symptoms remain unknown. Such data could hypothetically help de-

stigmatise PLEs and better situate their clinical significance as markers of psychological 

distress within the medical profession. We therefore surveyed resident physicians in the 

province of Québec, Canada to estimate the prevalence of PLEs in the past 3 months, 

as well the associations of these experiences with sociodemographic characteristics, 

lifestyle factors, and symptoms of depression and anxiety. 

METHODS 

Study design 



 6 

Eligible participants for this cross-sectional study were resident physicians actively 

training in any residency program in the Province of Québec, Canada. There were no 

exclusion criteria. Participants were recruited between September and November 2022 

to complete an online questionnaire in either French or English. In 2022, the province 

counted 3966 residents across four universities: Laval University, McGill University, 

Sherbrooke University, and University of Montréal. The study consent form and 

questionnaires are publicly accessible at https://osf.io/bavfj/. The study received ethical 

approval from the institutional review board of the University of Quebec at Montreal 

(#4552_e_2021).  

For recruitment, we contacted the coordinators or administrators of all 60 

residency disciplines across the four universities and asked them to distribute our study 

advertisement among their residents. Additionally, we circulated the study 

advertisement on social media residency-related groups. Interested residents were then 

invited to consult the study website to electronically sign a consent form and complete 

the questionnaire. An optional random draw for 50 gift cards of 75 CAD was offered to 

encourage participation. 

Measures 

PLEs in the past 3 months were measured with the 15-item Community Assessment of 

Psychic Experiences (CAPE) (Capra, Kavanagh, Hides, & Scott, 2017). The CAPE has 

been validated in French and English (Brenner et al., 2007) and shows good internal 

reliability and validity for detecting psychotic experiences (Bukenaite et al., 2017; Capra, 

Kavanagh, Hides, & Scott, 2013; Jaya et al., 2021). Its items (detailed in the Results) 

evaluate persecutory ideation, bizarre experiences, and perceptual abnormalities. Each 

https://osf.io/bavfj/
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item is rated on scale of 1=“never” to 4=“nearly always”, and the global score is the 

average rating across all items (range: 1–4). A mean score of 1.75 on the longer 20-

item version of the CAPE has been proposed as a cut-off to screen for psychotic 

disorders in the general population (Jaya et al., 2021). In accordance with the World 

Mental Health Composite International Diagnostic Interview (Kessler & Ustün, 2004) 

and a previous adaptation of the CAPE (Paquin et al., 2023), we instructed participants 

to exclude experiences that occurred only while under the influence of alcohol, drugs, or 

medications that were not prescribed. 

Sociodemographic characteristics included age, gender, residency (year of 

training, faculty of medicine, and program), and racialised minority status (defined as 

Arab, Asian, Indigenous, Hispanic, Black or African American, or Other; comparator: 

White). Preferred language was based on whether participants opted to complete the 

questionnaire in English or French. Digital media use was measured with 3 items 

adapted from the Coronavirus Health and Impact Survey (Nikolaidis et al., 2021) that 

evaluate daily time spent in the past 3 months on (1) TV or streaming platforms, (2) 

social media, and (3) video games. Response options for each type of media included: 

“never/did not use”, “under 1 hour”, “1–3 hours”, “4–6 hours”, and “more than 6 hours” 

per day. These categories were re-coded as numeric values according to their 

midpoints and were summed across the 3 items to estimate total digital media use, to a 

maximum of 18 hours/day. Cannabis use in the past 2 weeks was reported on a 4-point 

scale (“never”, “1-2 times per week”, “3 or more time per week”, and “everyday”) and 

was re-coded dichotomously as 0= never and 1= “1-2 times per week” or more. Sleep 

duration (hours) was measured by assessing typical sleep habits on days with 
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commitment such as work or school using the Munich Chronotype Questionnaire 

(Roenneberg, Wirz-Justice, & Merrow, 2003). We also asked participants to estimate 

how many nights of sleep in the past month were significantly affected by clinical duties 

(1 item; range: 0-30 nights/month). Other measures included physical activity in 

Metabolic Equivalent Task (MET)–minutes/week using the International Physical Activity 

Questionnaire – Short Form (Craig et al., 2003) and rescaled to mean=0, SD=1; 

symptoms of depression using the 9-item Patient Health Questionnaire (range: 0-27) 

(Carballeira et al., 2007; Kroenke, Spitzer, & Williams, 2001) and symptoms of anxiety 

using the 7-item General Anxiety Disorder (range: 0-21) (Micoulaud-Franchi et al., 2016; 

Spitzer, Kroenke, Williams, & Löwe, 2006). 

Statistical analysis 

Analyses were conducted in R version 4.1.2. Confidence intervals (CI) of 95% not 

overlapping the null were considered statistically significant. The prevalence of 

endorsing at least one PLE was estimated as the frequency among participants (95% 

CI) of scoring at least one item above “never”. Associations of sociodemographic 

characteristics, lifestyle, and mental health measures with PLEs were examined using 

generalised linear models with Gamma distributions and log-link functions to 

accommodate the skewed distribution of PLEs (Ng & Cribbie, 2017). To adjust for 

differences between characteristics of our sample vs. of the target population, we 

applied sample weights. Raking ratio estimation (Kalton & Flores-Cervantes, 2003; 

Lumley, 2020) was applied to calibrate weights to gender, language, age, training 

faculty of medicine, and program of training based on census data from the provincial 

physician organization (Table S1; census data on racialised minority group was not 
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available). Age and gender were additionally included as covariates in the regression 

models. 

RESULTS 

Sample characteristics 

We recruited 564 participants across 42 programs, representing 14.5% of the total 

population of 3966 resident physicians. The sample included 502 participants with 

complete data (mean [SD] age, 27.6 (3.64) years; 171 [34.1%] men). Tables 1 and 2 

present sociodemographic, lifestyle and mental health characteristics in the sample. 

The sample and the total resident population were similar on gender, language, and 

program of training. Differences of the sample vs. population included younger age, 

over-representation of residents from Laval University and under-representation of 

residents from the University of Montreal (Table S1). 

<Table 1> 

<Table 2> 

Prevalence of psychotic-like experiences 

Table 3 presents the frequency of endorsement of each PLE item. Overall, the weighted 

3-month prevalence of endorsing at least one PLE was 56.7% (95% CI: 48.9%, 64.0%), 

and the weighted prevalence of meeting the screening cut-off for psychotic disorders 

was 1.3% (95% CI: 0.5%, 4.0%). The weighted prevalence of subtypes of PLEs was 

54.7% (95% CI: 46.9%, 62.0%) for persecutory ideation, 10.8% (95% CI: 6.3%, 18.0%) 
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for bizarre experiences, and 1.2% (95% CI: 0.5%, 3.0%) for perceptual abnormalities. 

Prevalence estimates were similar without survey weights (Table S2). 

<Table 3> 

 

Correlates of psychotic-like experiences 

Associations of sociodemographic characteristics, lifestyle, and mental health measures 

with PLEs are presented in Figure 1. Racialised minority status and preferred language 

of English were associated with higher levels of PLEs. Each additional point on the 

depression and anxiety scales were also associated with higher PLEs. Other factors 

were not significantly associated with PLEs (Figure 1), including subcategories of 

training programs (medical specialties, psychiatry, pediatric specialties, surgical 

specialties; data not shown). Without survey weights (Figure S1), the findings were 

similar, with additional weak associations of higher digital media use (+0.5%; 95% CI: 

+0.2%, +0.8%) and more nights affected by work (+0.3%; 95% CI: +0.1%, +0.5%) with 

more PLEs, and an association of longer sleep duration with fewer PLEs (-1.3%; 95% 

CI: -2.5%, -0.1%). 

<Figure 1> 

Post-hoc, we examined whether racialised minority status and preferred language 

were independently associated with PLEs after adjusting for each other, given potential 

covariance between the two factors. We again included age and gender as covariates, 

as well as training faculty of medicine to account for university-related 
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sociodemographic differences. Racialised minority status (relative difference: +5.6%, 

95% CI: +1.1%, +10.3%) and English vs. French (+7.0%, 95% CI: +2.8%, +11.4%) 

remained significantly associated with higher levels of PLEs, while faculty of medicine 

was not. 

Next, we considered that higher endorsement of persecutory ideation among 

minority residents could reflect experiences of discrimination not related to psychosis-

spectrum phenomena. To explore this, we separately tested associations of racialised 

minority and language with two secondary indices of PLEs: persecutory ideation only (5 

items), and other PLEs (bizarre experiences and perceptual abnormalities; 10 items). 

We combined the latter two subscales given their lower prevalence. Racialised minority 

(+14.8%; 95% CI: +5.0%, +25.5%) and English vs. French (+15.1%; 95% CI: +6.3%, 

+24.7%) were significantly associated with higher levels of persecutory ideation. 

Racialised minority was not significantly associated with other PLEs (+3.2%; 95% CI: -

0.6%, +7.1%), but English vs. French was significantly associated with higher levels 

thereof (+3.7%; 95% CI: +0.2%, +7.2%). 

DISCUSSION 

In a large sample of Canadian resident physicians, we found that persecutory ideation 

was the most common type of PLEs, and that higher levels of PLEs were associated 

with racialised minority status, selecting English vs. French as preferred language, and 

higher levels of depression and anxiety. To our knowledge, this is the first study 

examining the prevalence and correlates of PLEs in physicians. 
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While more than half of residents reported at least one type of PLE in the past 3 

months, only 1.3% met the screening cut-off for psychotic disorder. These results are 

lower than those found in samples from the general population: for example, in a 

sample of 425 young adults from the general population of Québec (median age, 22 

years; 82.5% female), 81.3% of participants endorsed at least one item on the same 

version of the CAPE as used in the present study, and 10.4% met the screening cut-off 

for psychotic disorders (Paquin et al., 2023). Across stages of medical training, there is 

limited data on the prevalence of PLEs. A survey of 639 Indonesian medical students 

found significant levels of psychoticism and paranoid ideations in 1.7% and 2.2% of 

respondents, respectively, based on the subscales of the Symptom Checklist-90 and 

their T-score thresholds (Siste et al., 2021). Of note, however, students with severe 

psychotic disorders or substance use were excluded from that study. In a retrospective 

study of medical records of 335 resident physicians admitted to a specialised mental 

health service in Spain between 1998 and 2018, 45 (2.4%) residents had a diagnosis of 

schizophrenia or other psychotic disorder, while adjustment and affective disorders 

were the most common diagnoses (Braquehais et al., 2021). Individuals with high levels 

of psychosis propensity may be less likely to enter medical school or residency due to 

the impacts of psychosis on academic performance, stigma, and socio-economic 

disadvantage, potentially explaining the lower prevalence of psychosis spectrum 

outcomes among residents. Stigma and desirability bias may also lead residents to 

under-report PLEs. 

Racialised minority group and selecting English (a minority language in Québec) 

vs. French were associated with higher levels of PLEs. To some extent, these results 
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may reflect the influence of cultural and language-related factors on the experience, 

interpretation, and social acceptability of questionnaire items. Although the CAPE has 

been validated in multiple languages (including French and English), a study in the 

Netherlands, Nigeria and Norway identified potential cross-cultural variations in the 

questionnaire properties, with higher prevalence of persecutory and bizarre experiences 

in the Nigerian vs. other cohorts (Vermeiden et al., 2019). Importantly, higher 

prevalence of PLEs among minoritised residents may also reflect experiences of 

discrimination. In a survey of 833 resident physicians across Canada, 78.2% reported 

experiencing harassment or intimidation in the past year, with culture (10.5%), ethnicity 

(9.4%), and language (1.5%) cited among perceived bases for these experiences 

(Resident Doctors of Canada, 2018). Patients were identified as the most common 

source of harassment or intimidation, while other frequently cited sources included 

physicians, co-residents, and allied health professionals. Thus, it is possible that the 

present associations of racialised and linguistic minority groups with PLEs reflect the 

impact of discrimination at work, which could also explain the observed association of 

PLEs with depression and anxiety. It should be noted, however, that the racialised and 

linguistic minority categories aggregate various backgrounds which likely come with 

heterogeneous experiences, such that, for example, two individuals from different 

racialised groups do not encounter the same degrees and forms of discrimination. Other 

sources of adversity (e.g., related to housing, police surveillance, or adaptation to a 

different country and health system among international medical graduates; Anglin, 

2023; Murillo Zepeda et al., 2022) could further contribute to increased levels of 

persecution reported on the PLE questionnaire. 
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When examining a modified score for PLEs without persecutory ideation items, 

racialised minority status was no longer significantly associated with PLEs. Modifying 

the score in this way may have constrained the statistical power to detect group 

differences, since bizarre experiences and perceptual abnormalities were less prevalent 

than persecutory ideas. Additionally, it seems likely that the CAPE primarily captured 

thoughts and feelings stemming from lived experience of discrimination, rather than 

“true” psychosis spectrum phenomena, in residents from racialised minority groups. 

Determining whether group differences in PLEs are accurate or if they reflect issues of 

measurement validity is challenging. In clinical and community-based cohorts, many 

studies have shown that racialised minority status is associated with higher risk of PLEs 

and psychotic disorders, with evidence that interpersonal discrimination and broader 

socio-environmental structures of disadvantage may underlie this excess of risk (Anglin, 

2023; Anglin et al., 2021; DeVylder et al., 2023). For example, in a sample of 955 

college students in the U.S., Anglin & Lui (2023) evaluated PLEs using the Prodromal 

Questionnaire–Likert and found that Black participants reported higher levels of these 

experiences than White and Latinx participants. Higher levels of PLEs among Black 

people were found in the sub-domains of paranoia, suspiciousness, and unusual 

thinking, and this excess in PLEs was significantly explained by greater exposure to 

racial microaggressions and major racial discriminatory experiences. The studies by 

Anglin & Lui (2023) and others (Anglin et al., 2021; DeVylder et al., 2023) thus suggest 

that discrimination as a pathogenic mechanism may directly contribute to the risk of 

PLEs. However, given the low prevalence of non-persecutory PLEs in the present 

sample, and the lack of prospective data on potential mediators (e.g., microaggressions 
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and discriminatory experiences), we could not examine the role of discrimination on 

PLEs among medical residents. 

We did not find robust associations between other sociodemographic and lifestyle 

factors and PLEs. There was no significant gender difference in levels of PLEs in our 

sample, in line with the lack of consistent gender patterning of PLEs in the general 

population (Staines et al., 2023). Lifestyle factors such as higher levels of digital media 

use, sleep disruptions, and cannabis use have been identified as correlates of PLEs in 

the general population (Barton et al., 2018; Paquin et al., 2023), lower levels of physical 

activity have been cross-sectionally associated with greater likelihood of psychotic 

disorders (Stubbs et al., 2017), and these factors have also been linked to poorer 

mental health in resident physicians (Mansukhani et al., 2012; Mathew, Jain, & Jith, 

2022; Ueno, Ito, Murai, & Fujiwara, 2020; Weight et al., 2013). In our study, higher 

digital media use and poorer sleep were weakly associated with more PLEs, but these 

associations were not robust to adjustment with survey weights. Relatively 

homogeneous population characteristics, including a skewed distribution of PLEs and 

infrequent reports of cannabis use, may have constrained the statistical power to detect 

associations of smaller magnitude, possibly explaining some of these negative findings. 

In light of the above, we believe a few improvements can be made in future 

research on PLEs in resident physicians. For one thing, to better interpret the 

significance of minority-specific differences in PLE scores among medical residents, 

data on discriminatory experiences should be included. Another issue to consider is the 

choice of scale: having a measure of PLEs with greater sensitivity for detecting non-

persecutory experiences, perhaps such as the Prodromal Questionnaire, may help 
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detect associations between PLEs and social adversity that are not bound to threat-

related perception. Lastly, the inclusion of participatory methods and qualitative data will 

enable a better representation of the diverse perspectives and experiences of resident 

physicians, ultimately contributing to a greater understanding of the interplay of social 

adversity, mental health and PLEs in residents. 

Limitations and future directions 

This study is unique in its examination of PLEs in a large sample of residents from 

various training stages and programs and recruited from a well-characterised target 

population. The response rate was low and, despite the inclusion of survey weights, 

sampling bias may have occurred if residents were more or less likely to participate as a 

function of their mental health, work schedules, economic status, or other factors 

relevant to the associations examined here. Other factors, such as social desirability, 

may have led participants to under-report their PLEs and lifestyle habits such as 

cannabis use. Self-reporting of PLEs may also be less specific than clinician-rated 

assessments, with items potentially tapping into other domains such as anxiety or social 

adversity; however, both self-reported and clinician-rated psychotic experiences are 

associated with the risk of psychotic disorders and with environmental risk factors for 

psychosis, supporting their convergent validity (Pries et al., 2018; Staines et al., 2022; 

Werbeloff et al., 2012). 

In conclusion, this study provides novel data on the prevalence and correlates of 

PLEs in medical residents, finding that these experiences were not commonly reported, 

and that they were associated with depression, anxiety, and racialised and linguistic 
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minority status. The association of racialised minority status with PLEs was specific to 

persecutory items, suggesting it was more a reflection of discriminatory experiences 

than of psychosis spectrum phenomena. Additional measures should be included in 

future research to further contextualise and expand on the present findings, including of 

discrimination and social adversity, other training-related factors such as program 

support and access to mental health care, and other forms of minoritised identities such 

as sexual orientation, gender identity, and lower socio-economic status. Anti-

discrimination training curricula for trainees and staff, and faculty-funded mentorship 

from staff to residents of minoritised groups, are examples of interventions that may 

help counter the impacts of racism and discrimination on resident well-being (Jarvis et 

al., 2023). While more research is needed to situate the significance of PLEs among 

other indicators of mental health in resident physicians, opening the discussion holds 

the potential to reduce stigma around PLEs within the medical profession and to 

promote institutional action on the sources of adversity that engender them. 

DATA ACCESS 

Data are not publicly available due to their containing information that could 

compromise the privacy of research participants. 

DECLARATION OF CONFLICTING INTERESTS 

This study was supported by research funding from the Fédération des médecins 

résidents du Québec (FMRQ) awarded to VP, FLP and MCG. The FMRQ, which is the 

professional union for resident physicians in the province of Québec, Canada, had no 

role in study design, data collection and analysis, decision to publish, or preparation of 

the manuscript. 



 18 

FUNDING 

This study was supported by research funding from the Fédération des médecins 

résidents du Québec (FMRQ) awarded to VP, FLP and MCG. VP is supported by an 

award from the Fonds de recherche du Québec – Santé and the Ministère de la santé et 

des services sociaux (FRQS-MSSS). 

  



 19 

REFERENCES 

Anglin, D. M. (2023). Racism and Social Determinants of Psychosis. Annual Review of 

Clinical Psychology. https://doi.org/10.1146/annurev-clinpsy-080921-074730 

Anglin, D. M., Ereshefsky, S., Klaunig, M. J., Bridgwater, M. A., Niendam, T. A., Ellman, 

L. M., … van der Ven, E. (2021). From Womb to Neighborhood: A Racial 

Analysis of Social Determinants of Psychosis in the United States. American 

Journal of Psychiatry, 178(7), 599–610. 

https://doi.org/10.1176/appi.ajp.2020.20071091 

Anglin, D. M., & Lui, F. (2023). Racial microaggressions and major discriminatory 

events explain ethnoracial differences in psychotic experiences. Schizophrenia 

Research, 25(3). https://doi.org/10.1016/j.schres.2021.10.014 

Barton, J., Kyle, S. D., Varese, F., Jones, S. H., & Haddock, G. (2018). Are sleep 

disturbances causally linked to the presence and severity of psychotic-like, 

dissociative and hypomanic experiences in non-clinical populations? A 

systematic review. Neuroscience & Biobehavioral Reviews, 89, 119–131. 

https://doi.org/10.1016/j.neubiorev.2018.02.008 

Braquehais, M. D., Vargas-Cáceres, S., Nieva, G., Mantilla, M. F., Ortega, G., Valero, 

S., … Bruguera, E. (2021). Characteristics of resident physicians accessing a 

specialised mental health service: A retrospective study. BMJ Open, 11(12), 

e055184. https://doi.org/10.1136/bmjopen-2021-055184 

Brenner, K., Schmitz, N., Pawliuk, N., Fathalli, F., Joober, R., Ciampi, A., & King, S. 

(2007). Validation of the English and French versions of the Community 

Assessment of Psychic Experiences (CAPE) with a Montreal community sample. 



 20 

Schizophrenia Research, 95(1–3), 86–95. 

https://doi.org/10.1016/j.schres.2007.06.017 

Bukenaite, A., Stochl, J., Mossaheb, N., Schäfer, M. R., Klier, C. M., Becker, J., … 

Amminger, G. P. (2017). Usefulness of the CAPE-P15 for detecting people at 

ultra-high risk for psychosis: Psychometric properties and cut-off values. 

Schizophrenia Research, 189, 69–74. 

https://doi.org/10.1016/j.schres.2017.02.017 

Capra, C., Kavanagh, D. J., Hides, L., & Scott, J. (2013). Brief screening for psychosis-

like experiences. Schizophrenia Research, 149(1–3), 104–107. 

https://doi.org/10.1016/j.schres.2013.05.020 

Capra, C., Kavanagh, D. J., Hides, L., & Scott, J. G. (2017). Current CAPE-15: A 

measure of recent psychotic-like experiences and associated distress. Early 

Intervention in Psychiatry, 11(5), 411–417. https://doi.org/10.1111/eip.12245 

Carballeira, Y., Dumont, P., Borgacci, S., Rentsch, D., Tonnac, N. de, Archinard, M., & 

Andreoli, A. (2007). Criterion validity of the French version of Patient Health 

Questionnaire (PHQ) in a hospital department of internal medicine. Psychology 

and Psychotherapy: Theory, Research and Practice, 80(1), 69–77. 

https://doi.org/10.1348/147608306X103641 

Craig, C. L., Marshall, A. L., Sjöström, M., Bauman, A. E., Booth, M. L., Ainsworth, B. 

E., … Oja, P. (2003). International physical activity questionnaire: 12-country 

reliability and validity. Medicine and Science in Sports and Exercise, 35(8), 

1381–1395. https://doi.org/10.1249/01.MSS.0000078924.61453.FB 



 21 

de Mélo Silva Júnior, M. L., Valença, M. M., & Rocha-Filho, P. A. S. (2022). Individual 

and residency program factors related to depression, anxiety and burnout in 

physician residents—A Brazilian survey. BMC Psychiatry, 22(1), 272. 

https://doi.org/10.1186/s12888-022-03916-0 

DeVylder, J., Anglin, D., Munson, M. R., Nishida, A., Oh, H., Marsh, J., … Fedina, L. 

(2023). Ethnoracial Variation in Risk for Psychotic Experiences. Schizophrenia 

Bulletin, 49(2), 385–396. https://doi.org/10.1093/schbul/sbac171 

Ferguson, C., Low, G., & Shiau, G. (2020). Resident physician burnout: Insights from a 

Canadian multispecialty survey. Postgraduate Medical Journal, 96(1136), 331–

338. https://doi.org/10.1136/postgradmedj-2019-137314 

Guloksuz, S., & Os, J. van. (2018). The slow death of the concept of schizophrenia and 

the painful birth of the psychosis spectrum. Psychological Medicine, 48(2), 229–

244. https://doi.org/10.1017/S0033291717001775 

Jarvis, G. E., Andermann, L., Ayonrinde, O. A., Beder, M., Cénat, J. M., Ben-Cheikh, 

I., … Kirmayer, L. J. (2023). Taking Action on Racism and Structural Violence in 

Psychiatric Training and Clinical Practice. The Canadian Journal of Psychiatry, 

07067437231166985. https://doi.org/10.1177/07067437231166985 

Jaya, E. S., van Amelsvoort, T., Bartels-Velthuis, A. A., Bruggeman, R., Cahn, W., de 

Haan, L., … Lincoln, T. M. (2021). The Community Assessment of Psychic 

Experiences: Optimal cut-off scores for detecting individuals with a psychotic 

disorder. International Journal of Methods in Psychiatric Research, 30(4), e1893. 

https://doi.org/10.1002/mpr.1893 



 22 

Kalton, G., & Flores-Cervantes, I. (2003). Weighting methods. Journal of Official 

Statistics, 19(2), 81–97. 

Kessler, R. C., & Ustün, T. B. (2004). The World Mental Health (WMH) Survey Initiative 

Version of the World Health Organization (WHO) Composite International 

Diagnostic Interview (CIDI). International Journal of Methods in Psychiatric 

Research, 13(2), 93–121. https://doi.org/10.1002/mpr.168 

Kroenke, K., Spitzer, R. L., & Williams, J. B. W. (2001). The PHQ-9. Journal of General 

Internal Medicine, 16(9), 606–613. https://doi.org/10.1046/j.1525-

1497.2001.016009606.x 

Livet, A., Navarri, X., Potvin, S., & Conrod, P. (2020). Cognitive biases in individuals 

with psychotic-like experiences: A systematic review and a meta-analysis. 

Schizophrenia Research, 222, 10–22. 

https://doi.org/10.1016/j.schres.2020.06.016 

Lumley, T. (2020). Package “survey”: Analysis of complex survey samples. Retrieved 

January 23, 2021, from https://cran.r-project.org/web/packages/survey/survey.pdf 

Mansukhani, M. P., Kolla, B. P., Surani, S., Varon, J., & Ramar, K. (2012). Sleep 

Deprivation in Resident Physicians, Work Hour Limitations, and Related 

Outcomes: A Systematic Review of the Literature. Postgraduate Medicine, 

124(4), 241–249. https://doi.org/10.3810/pgm.2012.07.2583 

Mata, D. A., Ramos, M. A., Bansal, N., Khan, R., Guille, C., Di Angelantonio, E., & Sen, 

S. (2015). Prevalence of Depression and Depressive Symptoms Among 

Resident Physicians: A Systematic Review and Meta-analysis. JAMA, 314(22), 

2373–2383. https://doi.org/10.1001/jama.2015.15845 



 23 

Mathew, K. A., Jain, K., & Jith, A. (2022). The psychological status of resident doctors 

during the COVID-19 pandemic and its association with resilience and social 

support: A cross-sectional study. Indian Journal of Health Sciences and 

Biomedical Research Kleu, 15(1), 12. 

https://doi.org/10.4103/kleuhsj.kleuhsj_191_21 

McGrath, J. J., Saha, S., Al-Hamzawi, A., Andrade, L., Benjet, C., Bromet, E. J., … 

Kessler, R. C. (2016). The Bidirectional Associations Between Psychotic 

Experiences and DSM-IV Mental Disorders. American Journal of Psychiatry, 

173(10), 997–1006. https://doi.org/10.1176/appi.ajp.2016.15101293 

Micoulaud-Franchi, J.-A., Lagarde, S., Barkate, G., Dufournet, B., Besancon, C., 

Trébuchon-Da Fonseca, A., … McGonigal, A. (2016). Rapid detection of 

generalized anxiety disorder and major depression in epilepsy: Validation of the 

GAD-7 as a complementary tool to the NDDI-E in a French sample. Epilepsy & 

Behavior: E&B, 57(Pt A), 211–216. https://doi.org/10.1016/j.yebeh.2016.02.015 

Mollon, J., David, A. S., Morgan, C., Frissa, S., Glahn, D., Pilecka, I., … Reichenberg, 

A. (2016). Psychotic Experiences and Neuropsychological Functioning in a 

Population-based Sample. JAMA Psychiatry, 73(2), 129–138. 

https://doi.org/10.1001/jamapsychiatry.2015.2551 

Murillo Zepeda, C., Alcalá Aguirre, F. O., Luna Landa, E. M., Reyes Güereque, E. N., 

Rodríguez García, G. P., & Diaz Montoya, L. S. (2022). Challenges for 

International Medical Graduates in the US Graduate Medical Education and 

Health Care System Environment: A Narrative Review. Cureus, 14(7), e27351. 

https://doi.org/10.7759/cureus.27351 



 24 

Ng, V. K. Y., & Cribbie, R. A. (2017). Using the Gamma Generalized Linear Model for 

Modeling Continuous, Skewed and Heteroscedastic Outcomes in Psychology. 

Current Psychology, 36(2), 225–235. https://doi.org/10.1007/s12144-015-9404-0 

Nikolaidis, A., Paksarian, D., Alexander, L., Derosa, J., Dunn, J., Nielson, D. M., … 

Merikangas, K. R. (2021). The Coronavirus Health and Impact Survey (CRISIS) 

reveals reproducible correlates of pandemic-related mood states across the 

Atlantic. Scientific Reports, 11, 8139. https://doi.org/10.1038/s41598-021-87270-

3 

Owan, V., Duruamaku-Dim, J., Okon, A., Akah, L., Agurokpon, D., Ubi, I., & Abanyam, 

V. (2022). Interlinking alcohol intake, mental stress, psychotic experiences and 

job performance of higher institutions’ graduates: A structural equation modelling. 

Journal of Education and Health Promotion, 11(1), 312. 

https://doi.org/10.4103/jehp.jehp_417_22 

Paquin, V., Ferrari, M., Rej, S., Boivin, M., Ouellet-Morin, I., Geoffroy, M.-C., & Shah, J. 

L. (2024). Trajectories of Adolescent Media Use and Their Associations With 

Psychotic Experiences. JAMA Psychiatry. 

https://doi.org/10.1001/jamapsychiatry.2024.0384 

Paquin, V., Philippe, F. L., Shannon, H., Guimond, S., Ouellet-Morin, I., & Geoffroy, M.-

C. (2023). Associations between digital media use and psychotic experiences in 

young adults of Quebec, Canada: A longitudinal study. Social Psychiatry and 

Psychiatric Epidemiology. https://doi.org/10.1007/s00127-023-02537-6 

Pignon, B., Lajnef, M., Kirkbride, J. B., Peyre, H., Ferchiou, A., Richard, J.-R., … 

Schürhoff, F. (2021). The Independent Effects of Psychosocial Stressors on 



 25 

Subclinical Psychosis: Findings From the Multinational EU-GEI Study. 

Schizophrenia Bulletin, 47(6), 1674–1684. 

https://doi.org/10.1093/schbul/sbab060 

Pries, L.-K., Guloksuz, S., Ten Have, M., de Graaf, R., van Dorsselaer, S., Gunther, 

N., … van Os, J. (2018). Evidence That Environmental and Familial Risks for 

Psychosis Additively Impact a Multidimensional Subthreshold Psychosis 

Syndrome. Schizophrenia Bulletin, 44(4), 710–719. 

https://doi.org/10.1093/schbul/sby051 

Resident Doctors of Canada. (2018). 2018 National Resident Survey. Ottawa, Canada: 

Resident Doctors of Canada. Retrieved from https://residentdoctors.ca/wp-

content/uploads/2018/10/National-Resident-Survey-2018-R8.pdf 

Rodrigues, H., Cobucci, R., Oliveira, A., Cabral, J. V., Medeiros, L., Gurgel, K., … 

Gonçalves, A. K. (2018). Burnout syndrome among medical residents: A 

systematic review and meta-analysis. PLOS ONE, 13(11), e0206840. 

https://doi.org/10.1371/journal.pone.0206840 

Roenneberg, T., Wirz-Justice, A., & Merrow, M. (2003). Life between Clocks: Daily 

Temporal Patterns of Human Chronotypes. Journal of Biological Rhythms, 18(1), 

80–90. https://doi.org/10.1177/0748730402239679 

Siste, K., Hanafi, E., Sen, L. T., Wahjoepramono, P. O. P., Kurniawan, A., & Yudistiro, 

R. (2021). Potential Correlates of Internet Gaming Disorder Among Indonesian 

Medical Students: Cross-sectional Study. Journal of Medical Internet Research, 

23(4), e25468. https://doi.org/10.2196/25468 



 26 

Spitzer, R. L., Kroenke, K., Williams, J. B. W., & Löwe, B. (2006). A brief measure for 

assessing generalized anxiety disorder: The GAD-7. Archives of Internal 

Medicine, 166(10), 1092–1097. https://doi.org/10.1001/archinte.166.10.1092 

Staines, L., Healy, C., Coughlan, H., Clarke, M., Kelleher, I., Cotter, D., & Cannon, M. 

(2022). Psychotic experiences in the general population, a review; definition, risk 

factors, outcomes and interventions. Psychological Medicine, 52(15), 3297–

3308. https://doi.org/10.1017/S0033291722002550 

Staines, L., Healy, C., Murphy, F., Byrne, J., Murphy, J., Kelleher, I., … Cannon, M. 

(2023). Incidence and Persistence of Psychotic Experiences in the General 

Population: Systematic Review and Meta-Analysis. Schizophrenia Bulletin, 

sbad056. https://doi.org/10.1093/schbul/sbad056 

Stubbs, B., Koyanagi, A., Schuch, F., Firth, J., Rosenbaum, S., Gaughran, F., … 

Vancampfort, D. (2017). Physical Activity Levels and Psychosis: A Mediation 

Analysis of Factors Influencing Physical Activity Target Achievement Among 204 

186 People Across 46 Low- and Middle-Income Countries. Schizophrenia 

Bulletin, 43(3), 536–545. https://doi.org/10.1093/schbul/sbw111 

Sullivan, S. A., Kounali, D., Cannon, M., David, A. S., Fletcher, P. C., Holmans, P., … 

Zammit, S. (2020). A Population-Based Cohort Study Examining the Incidence 

and Impact of Psychotic Experiences From Childhood to Adulthood, and 

Prediction of Psychotic Disorder. American Journal of Psychiatry, 177(4), 308–

317. https://doi.org/10.1176/appi.ajp.2019.19060654 



 27 

Ueno, T., Ito, K., Murai, T., & Fujiwara, H. (2020). Mental Health Problems and Their 

Association With Internet Use in Medical Residents. Frontiers in Public Health, 8, 

587390. https://doi.org/10.3389/fpubh.2020.587390 

Vermeiden, M., Janssens, M., Thewissen, V., Akinsola, E., Peeters, S., Reijnders, J., … 

Lataster, J. (2019). Cultural differences in positive psychotic experiences 

assessed with the Community Assessment of Psychic Experiences-42 (CAPE-

42): A comparison of student populations in the Netherlands, Nigeria and 

Norway. BMC Psychiatry, 19(1), 1–15. https://doi.org/10.1186/s12888-019-2210-

8 

Weight, C. J., Sellon, J. L., Lessard-Anderson, C. R., Shanafelt, T. D., Olsen, K. D., & 

Laskowski, E. R. (2013). Physical activity, quality of life, and burnout among 

physician trainees: The effect of a team-based, incentivized exercise program. 

Mayo Clinic Proceedings, 88(12), 1435–1442. 

https://doi.org/10.1016/j.mayocp.2013.09.010 

Werbeloff, N., Drukker, M., Dohrenwend, B. P., Levav, I., Yoffe, R., van Os, J., … 

Weiser, M. (2012). Self-reported Attenuated Psychotic Symptoms as 

Forerunners of Severe Mental Disorders Later in Life. Archives of General 

Psychiatry, 69(5), 467–475. https://doi.org/10.1001/archgenpsychiatry.2011.1580 

Yates, K., Lång, U., Cederlöf, M., Boland, F., Taylor, P., Cannon, M., … Kelleher, I. 

(2019). Association of Psychotic Experiences With Subsequent Risk of Suicidal 

Ideation, Suicide Attempts, and Suicide Deaths: A Systematic Review and Meta-

analysis of Longitudinal Population Studies. JAMA Psychiatry, 76(2), 180–189. 

https://doi.org/10.1001/jamapsychiatry.2018.3514 



 28 

Table 1. Sociodemographic characteristics of study participants included in the 
analyses (n=502) 

    Mean (SD) or N (%)    
Age in years 27.6 (3.64) 
Gender             

Men 171 (34.1%) 
Women 331 (65.9%) 
Non-binary or other gender <5 

Racialised or ethnic group             
Arab 40 (8.0%) 
Asian 40 (8.0%) 
Black or African American <5 
Hispanic <5 
Indigenous <5 
White 391 (77.9%) 
Other 23 (4.6%) 

Language             
English 93 (18.5%)  
French 409 (81.5%) 

Training faculty of medicine             
Laval University 208 (41.4%) 
McGill University 124 (24.7%) 
Sherbrooke University 138 (27.5%) 
University of Montréal 32 (6.37%)  

Program of training             
Family medicine 124 (24.7%) 
Medical specialties 195 (38.8%) 
Psychiatry 58 (11.6%) 
Pediatric specialties 18 (3.6%) 
Surgical specialties 65 (12.9%) 
Other specialties 42 (8.4%) 

The category of non-binary or other gender in the study sample was not included in the analyses due to 
small group size (n<5) limiting statistical inference.  
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Table 2. Lifestyle and mental health characteristics of study participants (n=502) 

    Mean  SD Q1, Q3 

Digital media use, hours/day 3.72 3.31 2.00, 4.00 
Nights affected by work, past month 5.46 5.43 2.00, 7.00 
Sleep duration before workdays, hours 7.28 0.91 6.75, 7.90 
Physical activity, Metabolic-Equivalent Task– 
minutes/week 

1857 1634 720, 2452 

Depression 5.19 4.51 2.00, 7.00 
Anxiety 5.90 4.47 2.50, 8.00 
 N %  
Cannabis use, past 2 weeks    

Any 29 5.8  
None 473 94.2  

SD: standard deviation. Q1, Q3: lower and upper quartiles. Depression: 9-item Patient Health 
Questionnaire (range: 0-27). Anxiety: 7-item General Anxiety Disorder (range: 0-21). 
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Table 3. Psychotic-like experience items in descending order of frequency by 

subscale 

Subscale Item Frequency 
Persecutory 

ideation 
felt as if some people are not what they seem to be 32.1% 
felt as if people seem to drop hints about you or say 
things with a double meaning 

31.9% 

felt that people look at you oddly because of your 
appearance 

16.2% 

felt that you are being persecuted in anyway 13.4% 
felt as if there is a conspiracy against you 3.6% 

Bizarre 
experiences 

felt as if electrical devices such as computers can 
influence the way you think 

3.0% 

felt as if the thoughts in your head are not your own 2.8% 
heard your thoughts being echoed back at you 2.4% 
your thoughts have been so vivid that you were worried 
other people would hear them 

1.2% 

felt as if you are under the control of some force or 
power other than yourself 

<1.0% 

felt as if the thoughts in your head are being taken away 
from you 

<1.0% 

felt as if a double has taken place of a family member, 
friend or acquaintance 

<1.0% 

Perceptual 
abnormalities 

heard voices when you are alone 1.0% 
seen objects, people or animals that other people can't 
see 

<1.0% 

heard voices talking to each other when you are alone <1.0% 
Unweighted frequency of single items, calculated as the proportion of participant ratings above the 
minimal category of “never” on the 15-item Community Assessment of Psychic Experiences. 
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Figure 1. Associations of sociodemographic characteristics, lifestyle, and mental 
health with psychotic-like experiences 

 
Generalised linear models with Gamma distributions and log-link functions, adjusted for age and gender 
and with survey weights (n=502). Age: in years. Racialised minority: any ethnoracial category other than 
White. Program of training: dichotomised as family medicine vs. other programs. Digital media use: 
hours/day. Cannabis use: any vs. none in the past 2 weeks. Nights affected by work: in the past month. 
Phys. activity: Metabolic Equivalent Task (MET)–minutes/week, rescaled to mean=0, SD=1. Depression: 
9-item Patient Health Questionnaire (range: 0-27). Anxiety: 7-item General Anxiety Disorder (range: 0-
21).  
  



 32 

SUPPLEMENTARY MATERIAL 
 

Table S1. Characteristics of the sample and of the target population used for 
raking ratio estimation 
Characteristic Sample, N=502 All residents in Québec, 

N=3966 
Age in years   

<27 43.8% 14.6% 
27 to <29 28.7% 28.1% 
≥29 27.5% 57.2% 

Gender   
Men 34.1% 43.9% 
Women 65.9% 56.1% 

Language   
English 18.5% 28.6% 
French 81.5% 71.4% 

Training faculty of 
medicine 

  

Laval University 41.4% 21.1% 
McGill University 24.7% 31.9% 
Sherbrooke University 27.5% 15.6% 
University of Montréal 6.4% 31.4% 

Program of training   
Family medicine 24.7% 25.3% 
Other programs 75.3% 74.7% 

Data on the total resident population in 2022 was provided to the authors by the Collège des 
médecins du Québec (www.cmq.org). Age in the total population was available as a mean 
(mean age, 29.8 years) and was converted to categorical format based on the distribution of 
age in the study sample. Survey weights were estimated using the raking ratio method.  

http://www.cmq.org/
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Table S2. Prevalence of psychotic-like experiences without and with survey 
weights (n=502) 
 
Outcome Frequency, unweighted Prevalence estimate, 

weighted (95% CI) 
Psychotic-like experience, 
any 

52.4% 56.7% (48.9%, 64.0%) 

Screening cut-off for 
psychotic disorder 

0.8% 1.3% (0.5%, 4.0%) 

Persecutory ideation, any 51.4% 54.7% (46.9%, 62.0%) 
Bizarre experiences, any 7.8% 10.8% (6.3%, 18.0%) 
Perceptual abnormalities, 
any 

1.2% 1.2% (0.5%, 3.0%) 

  



 34 

Figure S1. Unweighted associations of sociodemographic characteristics, 
lifestyle, and mental health with psychotic-like experiences 

 
Generalised linear models with Gamma distributions and log-link functions, adjusted for age and gender, 
without survey weights (n=502). 
 
 


