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Burnout is a work-related syndrome of physical and emotional exhaustion secondary to prolonged, unresolvable occupational stress. Individuals of different demographic cohorts may have disparate experiences of workplace stressors and burnout impacts. Healthcare organizations are adversely affected by burnt out workers through decreased productivity, low morale, suboptimal teamwork, and potential impacts on the quality of patient care. In this second of two companion reviews, the demographics of veterinary burnout and the impacts of burnout on affected individuals and work environments are summarized, before discussing mitigation concepts and their extrapolation for targeted strategies within the veterinary workplace and profession.
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1. Introduction

The pathogenesis of burnout was explored in the first part of these two companion reviews (1), placing an emphasis on the pathophysiology of the syndrome and resultant impacts to individual veterinarians and other health care providers. This second part of the topic review focuses on the epidemiology of burnout and its consequences within the workplace, including effects on patient care, client satisfaction, teamwork, staff turnover, and other practice logistics (2–4). Human resources are the most important assets of any organization, and conditions that lead to clinician burnout will ultimately impact the functionality of the affected practice or team. Burnout is a deep-rooted, self-perpetuating occupational problem whose resolution will require changes in professional culture, workplace climate, and in some instances, organizational structure, and function.



2. Burnout demographics


2.1. Students

At the beginning of their medical training, student physicians report significantly less depression and burnout and a better quality of life than other college-educated peers, but notably their wellbeing decreases during their 4 years of medical education (5). Approximately 44% of medical students experience burnout (6). Up to 28% of medical students experience depression, compared to 8% of the general population (7). In medical students, factors within the learning and work environment, rather than individual attributes, are the major drivers of burnout (8). Learning environment factors that lead to burnout include disorganized rotations and inadequate supervision, high workload, the stress of tests, and chronic, maladaptive, short-term goal-driven studying and living patterns (8).

Similarly, 32% of 1st year veterinary students experience clinical levels of depressive symptoms and report higher anxiety levels than medical students and the U.S. general population (9, 10). First and 2nd year veterinary students experience moderate feelings of burnout and the greatest levels of emotional exhaustion during the spring semesters (11). Over the course of the 3 pre-clinical years, veterinary student empathy declines, and personal distress rises (12). In general, veterinary students report high levels of burnout, poor mental health, and good physical health (13). Risk factors for poor mental health in veterinary students include perceived poor physical health, unclear expectations in the curriculum, difficulty fitting in with peers, excessive academic workload, and homesickness (11, 13). Additional reported stressors include unsatisfactory family and personal relationships, debt and financial self-insufficiency, lack of time for social and recreational activities, chronic sleep deprivation, time demands, the experience of constant academic evaluation, and academic concerns (11, 13).

In spite of these documented stressors and effects on mental health, a large proportion of affected students do not seek help, citing barriers such as fear of disclosure, documentation, or unwanted intervention, and lack of time (14). Stigma and self-stigma to burnout and a range of mental health issues including stress, depression and suicidal ideation have been reported among medical and veterinary students (15–20). Recent research revealed that a large proportion of medical students that identify a need for mental health support do not seek help or use available services (21, 22). Approximately 50% of medical students perceived that residency program directors, supervisors, peers, and patients held negative attitudes about mental illness and its treatment (22).

Personal distress can secondarily lead to unprofessional behaviors and attitudes, even when students feel guilty about engaging in such behaviors, and medical professionalism attributes deteriorate as mental wellbeing issues grow (23–25). Burnout in medical students was associated with self-reporting ≥1 unprofessional behaviors (OR = 1.76, 95% CI = 1.45–2.13) or holding less altruistic views regarding physicians' responsibility to society (OR = 1.65, 95% CI = 1.35–2.01) (26). Healthcare students acquire professional values and behaviors from informal observation of mentors and role models, a concept termed the “hidden curriculum” (27). Expectations of medical culture are generally that “good doctors” do not complain, shirk work, or exhibit pain, distress, or symptoms of mental illness (28). The formal educational culture may advocate teamwork and professionalism, but the hidden curriculum tends to incentivize performance and competitiveness over collaboration, which may lead to cynicism (29, 30). Conflicts between the hidden curriculum and an outwardly proclaimed prioritization of wellbeing manifest and create dilemmas for trainees when the behaviors that they observe from mentors are at odds with their understanding of best practices, and the hidden curriculum can cause an increase in acceptance of unethical behaviors (31, 32). Poor self-treatment by teachers and mentors sends powerful messages to students, who internalize maladaptive concepts of professionalism, adopt similar behavioral patterns, and then perpetuate this messaging themselves (29). Veterinary and medical school set the stage for later professional burnout, which is viewed by some as an inevitable consequence of the way healthcare education is structured (29).



2.2. House officers (interns/residents/clinical fellows)

Veterinary house officers experience high levels of burnout, characterized by high emotional exhaustion and low personal accomplishment (33). The mental component of their quality-of-life scores scored consequently lower than the general US population (33). Similarly physician house officers are at increased risk for burnout and psychological morbidity, and report a poorer quality of life than their attendings (34). In a study of 91 emergency physicians at 2 teaching hospitals, at least half suffered from burnout as early as their 2nd year of residency training, with residents more likely to report higher scores on the depersonalization subscale (74% residents vs. 39% attendings, p < 0.011), to screen positive for depression (48 vs. 19%, p < 0.012) and to report lower quality of life scores (6.7 vs. 7.4 on a scale of 10, p < 0.036) than attendings (35). In a study of 247 physician interns, telomeres (cellular indicators of aging) were found to shorten five times as much during an internship as during a typical year of life (p = 0.008) (36). In the same study, the magnitude of attrition correlated with workload (p = 0.002) (36). These results provide measurable and alarming indicators of the physiologic toll that current methods of training impose on clinicians. In a study of 582 physician surgical residents, 22% screened positive for workplace PTSD, and an additional 35% were at risk (37). For another cohort of physicians, working an average of >69 h/week (p < 0.001), screening as high risk for burnout (p < 0.001), and feeling unhealthy (p < 0.001) were all risk factors associated with a diagnosis of PTSD (37). Burnout and low quality of life in healthcare not only affects the individual, but also their loved ones. Spouses of resident surgeons notably exhibited similar rates of psychological distress and burnout as their partners (38).

Sources of resident stress include work overload, financial instability, insufficient collegiality, inadequate mentoring from supervising faculty, employment opportunity concerns, difficult client interactions, poor mental health, high academic demands, student teaching expectations, staff expectations, time constraints for specialty examination preparation, the process of learning advanced clinical skills, constant performance evaluation, and expectations to design and perform clinical research under programmatic time constraints (33, 39). Veterinary house officers commonly describe an inability to balance training demands with maintenance of at least one aspect of personal health such as exercise, social engagement, diet, and economic satisfaction, and more than half of house officers report their work-life balance as unsustainable (40). Almost 1/3 of participating veterinary house officers evaluate their current eating habits as poor, with >90% attributing this at least partly to programmatic demands (40). Veterinary residents in academia are particularly affected as they receive 2–3 fewer days off per month and obtain 3–4 h less sleep per 48 h than those in private and corporate practice (41). Inpatient volume is a major component of resident workload (42). Similar to trends felt by veterinarians, physicians also describe that the pace, complexity, and intensity of inpatient care has increased with time, which challenges the ability to emphasize education for both house officers and students in teaching hospitals (43–45).

Resident physicians that meet the criteria for burnout report inadequate sleep and frequent extended shifts as major stressors (46). Irrespective of their year of training, all resident physicians reported poor sleep quality and highly variable duration of sleep (by +/– a mean of 2.9 h, SD = 1.4) even if their duration of daily sleep over a week averaged 7 h (SD = 1.8) (47). Residents covering more than six 24-h on-call shifts/month were 10-times more likely to have poor sleep quality (OR = 10.4; 95% CI = 2.2–48.7, p < 0.003) (48). After working 30-h shifts, resident physicians exhibited elevated serum levels of cytokines and inflammatory markers at levels that may lead to vascular injury and atherosclerosis with repeated sleep deprivation (49). Sleep quality and fatigue do not rebound to more acceptable levels as residency progresses (47). Veterinary residents reported a weeknight mean of 6.0 h/night (range, 5.5–7.9, varied by specialty) and weekend mean of 6.6 h/night (range, 5.8–7.5) of sleep; similar to findings in resident physicians, the number hours slept was not associated with year in training (50). Veterinary residents who reported sleeping an average of 4–5 h/night when on clinics were more likely to describe their caseload as too high (OR = 4.84; 95% CI = 2.74–8.56; p < 0.001) (50). High resident workload is associated with decreased participation in educational activities and increased fatigue-related medical errors (34, 44). Self-perceived medical errors were associated with a subsequent decrease in quality of life (p < 0.02) and worsened measures in all three burnout domains (p < .002 for each) by resident physicians (51). Forty percent of veterinary residents in a recent survey expressed concerns over making major medical errors (41). Given that a recent study of more than 300 veterinary house officers reported that the majority (58%) spend 11–13 h in the clinic on an average weekday, and that they reported to the clinic 5 days (33%), 6 days (34%), or 7 days (32%) per week (implying average workweeks of 55–91 h/week), it is unsurprising that the profession is seeing manifestations of severe stress in veterinary trainees (50). An argument can be made for high caseloads to improve training by broadening exposure and allowing repetitive practice. However, these advantages must be balanced against the ethics of patient safety, the negative impacts of fatigue on learning and individual health, and the reduced opportunities for didactic study that may counteract the benefits of increased case exposure (52–54). In graduate students, improved sleep duration and sleep quality moderates the relationship between stress and the exhaustion dimensions of burnout (55).

Most veterinary house officers consider their current economic situation to be fair or poor, and a striking 95% report feelings of anxiety related to finances (40). This finding likely reflects that veterinary resident and intern annual salaries do not meet the minimum income standard of a living wage (56). Salary gaps between residency programs also exist, with reported salaries of $40,000 ± $10,000 per year in academic programs, and about $10,000/year more in private practice residencies (56). By comparison, new graduates hired as full-time associate veterinarians reported a mean private practice starting salary of $111,242 in 2022 (57). On top of these pay disparities, 87% of veterinary graduates leave school with veterinary degree student loan debt (58). Inadequate financial reward for work and financial stresses are consistently demonstrated to be important contributors to burnout among veterinary and physician house officers (40, 59, 60).



2.3. Personal demographics

The primary risk factors associated with burnout are generally similar among all healthcare professionals, but differences between subgroups justify discussion. While burnout is an important problem for all physicians, a recent meta-analysis found that the prevalence of burnout was higher in women than in men in almost 90% of studies comparing physician burnout between genders (61). The relative risk of any burnout in women physicians is approximately double that of men physicians (OR = 1.97; 95% CI = 1.2–3.4) (62). Women physicians are more likely to suffer from emotional exhaustion whereas men are more likely to describe depersonalization as manifestation of burnout (63). These findings logically lead to questioning whether burnout is more common among women healthcare professionals, or if gender-based differences in the experience and expression of burnout make its occurrence easier to identify in women (34). Evidence suggests that women physicians may have different occupational experiences than men in the same positions, driven by unequal patient expectations, different experiences within the workplace, and role expectations outside of work (61, 64–67).

Differences in the experience of the workplace and in the importance of various job demands, societal experiences, and personal and professional resources for men and women result in differential stressors and effects of the workplace (68). Employed women with working partners still perform an additional 2 h of domestic work per day on average, an amount three times higher than that reported by men with working partners (69–71). Compared to men in the same profession, women physician surgeons were more likely to believe that child-rearing had slowed their career advancement (57 vs. 20%, p < 0.001), to have experienced a conflict with their partner's career (53 vs. 41%, p < 0.001), or to have experienced a recent work-home conflict (62 vs. 49%, p < 0.001) (72). Women healthcare professionals are more likely to face both conscious and unconscious gender biases and discrimination, a lack of parity in salaries, and greater expectations for deferred personal life decisions, as well as experience disproportionate impacts of childbearing and childrearing, greater challenges associated with dual-career couple status, and face additional barriers to professional advancement (including reduced opportunities for mentorship and networking) (61, 65, 73).

Despite similar work and levels of productivity among academic physicians, women are less likely to describe supportive environments or manageable work conditions, to feel a sense of common purpose and belonging within the organization, to report fair access to opportunity and rewards, and are less likely to be promoted than men (74–78). In a study of 3,648 evaluations of 1,066 physician faculty, women scored lower than men independent of performance (p < 0.001) (79). In a study of 2,013 entries submitted to a single hospital management portal, women were more frequently criticized for lack of communication (p < 0.002) whereas complaints about men were more often related to perceived medical errors (p < 0.02) (80). In these complaints, women were more likely than men to be criticized for violating their perceived station in the social hierarchy with adjectives including “insensitive,” “arrogant,” “demeaning,” and “condescending” (80). Women physicians who deviate from gender stereotypical behaviors are often considered unprofessional (80), and it is theorized that this phenomenon is especially pronounced in fields that are historically male-dominated (79–81). Regarding women as unprofessional on the basis of non-adherence to gender stereotypes is likely to contribute to burnout in female physicians (82). Distorted gender-specific perception of clinicians may underwrite appraisals of clinical competence or lack thereof, salary discrepancies, and inequitable promotion criteria. Women academic physicians overall experience more gender bias in their careers (66%, 95% CI = 62–70%) compared to men (10%, 95% CI = 8–13%) and were more likely to report having personally experienced sexual harassment (30%, 95% CI = 26–35% vs. 4%, 95% CI = 3–6%) (83). Similarly, work-driven PTSD tends to be more common in women physicians and women serving in the military compared to male counterparts (37). These studies all describe high levels of chronic occupational stress that contributes to burnout.

Approximately 50% or more of veterinarians report moderate to high levels of burnout (84, 85) and in general, veterinarians exhibit similar overall demographics as physicians: women veterinarians exhibit higher burnout risks and scores compared to men (4, 85, 86), younger/less experienced veterinarians exhibit higher burnout rates compared to those with more experience (85) and greater burnout risk is seen among those carrying higher educational debt loads (85). While historically veterinary medicine has been a male-dominated profession, women currently account for ~80% of graduating veterinarians in the U.S. each year and represent an increasing proportion of practicing veterinarians at 64% of the U.S. veterinary workforce in 2020 (87, 88). Despite the rising proportion of women in veterinary medicine over the past decades, similar gender disparities to those described for physicians still exist. Women veterinarians are less likely to be paid equivalently, to be practice owners, to exhibit the same progression through academic ranks as men, or to be in professional leadership positions (89–94). Among veterinary surgeons, the personal income of men was a mean of 18% greater (95% CI = 12–25; p < 0.001) than that of women (89), and in academia, male veterinary surgeons were more likely than women to be associate or full professors (OR = 2.52, 95% CI = 1.03–6.14, p < 0.042) (90). Women veterinarians remain underrepresented on editorial boards including managing editors (32% women vs. 67% men) and editors (35% women vs. 65% men) (95). Working veterinarian mothers reported high rates of perceived maternal discrimination (73%) or workplace inequity (58%) (96). Perceptions of work relationships and support impact women veterinarians' job satisfaction more than that of men's (97). Women veterinarians continue to face demonstrable discrimination in the workplace, which may help explain why satisfaction with workplace support is more strongly linked positively with resilience and negatively with burnout in women veterinarians (4, 98, 99).

While evidence about veterinary burnout is growing, its impact on many demographic subgroups in the profession remains poorly documented. However, a lack of diversity, equity, and inclusiveness in the veterinary profession has been reported as a workplace stressor (100). A recent meta-analysis in physicians only identified nuances and trends between underrepresented minorities and non-underrepresented minority physicians, recommending further studies (101). Medical students in sexual minority groups experience increased symptoms of burnout compared to heterosexual students with evidence of differences in both disengagement and exhaustion; similar impacts have been seen in practicing physicians (102). LGBTQIA+ individuals experience more psychological distress, suicidal ideation and suicide attempts in school and as veterinary and medical professionals (99, 103, 104). Discrimination and harassment in the workplace of any kind can lead to feelings of isolation, an important risk factor for burnout (105).

Age has been associated with burnout as an independent variable, with younger physicians and veterinarians being at greater overall risk than their older counterparts (34, 106–108). This finding likely reflects greater professional uncertainties and less professional confidence in junior healthcare providers, combined with student debt and financial uncertainties (107, 109). However, interpretation of these statistics should also consider survival bias, as burnt-out clinicians are more likely to change careers and be excluded from the sampled population (34). Conversely, age influences resilience to fatigue, a large risk factor for burnout; objective performance measures decline under conditions of fatigue more steeply from the age of 35 upwards (110). Older physicians seem to be especially vulnerable to stress factors impacting unhappiness with on-call work, whereas younger physicians and specialist trainees seem vulnerable to dissatisfaction with on-call work relative to job resources (111).

Without minimizing the impacts of burnout to any individual veterinary professional and while emphasizing best practices for all, it is also important for the profession to be aware of differential work experiences, as well as differences in perception of burnout, identification of burnout, and in the factors contributing to the development of burnout for individuals of different backgrounds (112). The risk factors, prevention strategies, intervention initiatives, and outcomes of professional burnout may differ for women, underrepresented minority and LGBTQIA+ professionals compared to the historical majority population of veterinary clinicians. Recommended interventions for burnout risks may be prioritized differently by underrepresented professionals, and in general, organizations must continue to address the pervasiveness of unconscious and explicit biases that create disparities of experience at work that contribute to burnout (65, 112). Optimal interventions may also be different for professionals at different life stages or in different professional positions (e.g., residents vs. attendings, practice owners vs. associates, large animal vs. small animal focus, general vs. specialty practice). Awareness of these differences is required in order to better understand and address the full scope of professional burnout.




3. Effects of practice type


3.1. Clinical practice

Forty-four percent of private veterinary practitioners report considering leaving the profession, including >40% of those who graduated within the last 10 years (113). Self-employed veterinarians express stress more frequently but also a better morale than associate veterinarians (107). Associate veterinarians are twice as likely to develop feelings of reduced job satisfaction and are also more likely to experience burnout relative to practice owners (91, 114). While both experience stress, veterinary practice owners exhibit far less burnout than non-owner associates (115). These findings are concerning as the rate of veterinary practice ownership has declined from 45% in 2013 to 36% in 2020 (114). Increasing numbers of veterinary practices have been purchased by consolidating corporations where clinicians have no ownership stake and reduced decision-making input, an organizational structure that may promote work stress and burnout (1, 116–119). Amongst physicians, burnout was greatest and job satisfaction was poorest in hospital settings (OR = 1.88, 95% CI = 0.91–3.86), those aged 31–50 years (OR = 2.41, 95% CI = 1.02–5.64), and among those working in emergency medicine and intensive care (OR = 2.16, 95% CI = 0.98–4.76) while burnout was lowest among general practitioners (OR = 0.16, 95% CI = 0.03–0.88) (120). Still, general practice generates sufficient stress levels to prompt increasing numbers of physicians to leave traditional practices for concierge medicine (121). Anecdotally, similar shifts away from traditional practice models are beginning to be seen in veterinary medicine, with increasing numbers and types of non-traditional types of clinical veterinary practice including shelter medicine, house call general practice, high volume spay/neuter practice, locum service-based practice, mobile imaging or surgery specialists, and remote specialty consultation-based practice (including diagnostic imaging, internal medicine, pathology, and clinical pathology specialists). Although data on the impact of specialization on burnout is limited in veterinary medicine, veterinarians primarily engaged in companion animal practice exhibit higher burnout scores than veterinarians in other types of clinical practice (85, 122–124). Certain subsets of veterinary practice (such as shelter medicine) are also more likely than others to experience particular forms of work stress related to empathic distress, secondary trauma and moral injury that can also subsequently contribute to burnout (125–130).



3.2. Academia and other professional sectors

While data are limited, in a study of occupational health across veterinarians with a wide range of professional focus in addition to clinical practice, those in education and research reported the highest levels of stress, and in another study, those in research, teaching, industry and government positions experienced the highest levels of depression (124, 131). Seventy percent of academic veterinarians reported depressive symptoms in the 2 weeks prior to a 2021 survey (41). A recent survey found that 62% of the veterinary faculty studied met the criteria for burnout, with overall burnout scores higher than a reference group of academic physicians (p = 0.027) (132). Veterinary academicians report working substantially more hours and receiving fewer days off per month than private practitioners (41). Private practice small animal surgeons reported working 40–49 h/week compared with 50–59 h/week by academic surgeons (p < 0.001) (89). Burnout syndrome in academic clinicians is associated with psychological implications, disengagement, and reduced confidence (133).

Serious time constraints and competing priorities are compounded by task complexity and time-consuming logistics associated with wide-ranging academic duties. The duties of academic clinicians most commonly include patient care and clinical instruction in teaching hospitals. Veterinary teaching hospitals increasingly manage a tertiary referral caseload, with high case complexity, urgency, and risks of complications, higher communication load, and more complex practical logistics. The inherent high complexity and low job predictability increases cognitive load, which can in turn affect clinical performance, patient safety and lead to burnout (134). Additionally, the incentives in modern veterinary academic practice are consistently misaligned with stated goals. Complex practices such as teaching hospitals require teamwork; however, prestige, funding, time and resource pressures, and a winner-take-all mentality incentivize individualistic behaviors over team-promoting ones.

In addition to clinical stressors, academic veterinarians face academia-specific workplace stressors, including the pressures of scholarly expectations, administrative contributions, didactic teaching loads, responsibility for mentorship and supervision of clinical trainees, insufficient reward, diminishing institutional resources, and academic bullying (135). In a literature review of faculty experiences with bullying in higher education, the prevalence of bullying ranged between 18 and 32% (136). Professional autonomy coupled with expectations for high performance assessed with subjective and peer evaluations can all trigger bullying behavior among faculty (137). However, ambiguous identification of bullying behaviors, low-to-absent reporting, and non-standardized repercussions creates a culture and environment in which bullying is tolerated and perpetuated (138).

Increased research productivity and teaching load expectations have resulted in unrealistic workloads and deterioration in the quality of workplace relations (137). The need to expand sources of revenues in a competitive environment without compromising complex accreditation standards has increased the levels of stress placed on students and faculty (76, 137). Emotional exhaustion and burnout may influence not only the delivery of quality clinical care, but also the quality of training provided to students and house officers (133, 139). The diversity of expectations and responsibilities placed on clinicians in academia frequently leads to role conflict or ambiguity, both sources of work-related stress, reduced productivity, and impaired organizational efficiency, thereby correlating with burnout (140). Insufficient focus or flexibility in assignment of effort within academic positions to account for personal strengths, passions, knowledge, and skills exacerbates existing issues of work stress. From this standpoint, “to have fixed expectations of all faculty, without accounting for individual needs, is a recipe for failure. There are preferences which should, ideally, be met in order to best allow for a fulfilling career and a highly functioning and sustainable group. If we force our own definition of career onto others, this might contribute to depression and burnout” (141). But accommodating faculty's personal interests and needs creates challenges for veterinary colleges, as they balance education, research, and service missions while facing dwindling state support and competition with the private sector for the caseloads needed for training purposes. In general, veterinary faculty value their work and their patients, but face excessive workloads and lack the autonomy to make changes (132).




4. Impacts of professional burnout on the organization and management considerations


4.1. Teamwork and climate

Occupational stress is perceived when occupational stressors tax or exceed an individual's ability to cope, resulting in consistent, predictable physiological and behavioral outcomes that ultimately impact the workplace (Figure 1) (117, 142). Affected clinicians who are not able to either address the underlying stressors or to physically withdraw from practice may eventually be unable to modulate their wellbeing, affect, and energy in both verbal and non-verbal behaviors, and commonly will psychologically withdraw (118). Physically present but psychologically withdrawn, a burnt-out clinical workforce will have significant adverse effects on the veterinary business itself, with direct and indirect fiscal impacts, morale erosion, toxic work environments and disrupted teams, impacts to practice reputation, low productivity, high rates of absenteeism and staff turnover, increased medical error rates, and reduced client satisfaction (65, 118). Challenges in balancing personal life with work are clearly associated with burnout (143, 144). Work-life integration is typically considered an individual variable, but notably this factor actually operates at the workplace climate level and a positive work-life climate is consistently associated with better teamwork, increased safety and lower burnout (p < 0.001) (145). Importantly though, it should be noted that healthcare workers only report comfort in tending to their non-work needs when institutional cultural norms, supervisors, and coworkers also genuinely demonstrate a commitment to work-life integration themselves (146).
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FIGURE 1
 The progression of burnout in an individual employee; individual and organizational impacts. Adapted from information presented by de Hert (142).




4.2. Patient care

Evidence suggests that clinician burnout impacts patient care independent of clinical experience (35). Burnout-affected physicians consistently exhibit twice the risk of having patient safety incidents as those unaffected: (OR = 2.04, 95% CI = 1.69–2.45) (120) and (effect size = 2.67, 95% CI = 2.3–3.0) (147). In a study of nearly 8,000 physician surgeons, burnout (OR = 2.02, p < 0.0001) or depression (OR = 2.22, p < 0.0001) independently predicted self-reporting a recent major medical error (148). In another, burnout-affected physicians were more likely to self-report one or more suboptimal patient care practices each month (53 vs. 21%; OR = 8.3, 95% CI = 2.6–26.5, p = 0.004) (149). Each one-point increase in depersonalization (scale range, 0–33) was associated with an 11% increase in the likelihood of reporting an error, while each one-point increase in emotional exhaustion (scale range, 0–54) was associated with a 5% increase (148). Surgeons reporting errors worked an average of 4.6 more hours/week (63.5 vs. 58.9 h; p < 0.0001) and spent an additional hour/week in the operating room (18.2 vs. 17.1 h; p < 0.01) than those not reporting errors (148). Medical errors in a group of 6,586 physicians were more likely to be reported by physicians affected with burnout (OR = 2.22, 95% CI = 1.79–2.76) or fatigue (OR = 1.38, 95% CI = 1.15–1.65) (2). Conversely, reporting a medical error is associated with measurable effects on burnout and mental health in medical professionals, including a >1 standard deviation decline in mental quality of life score (a difference reported to be clinically significant), measurable increases in all 3 domains of burnout, and roughly a doubling in the risk of screening positive for depression (54.9 vs. 27.5%; p < 0.0001) (148). Stress, illness, and fatigue have also been identified as causes of error in veterinary practice (150). A reciprocal cycle is created in which burnout-affected individuals are more likely to report having caused a medical error, and having contributed to a medical error is a stressor associated with the development or worsening of burnout (51). An individual experiencing burnout may not only be unable to maintain appropriate patient and workplace safety, but may continue to further deplete their personal mental, physical, and emotional reserves in attempting to do so (134).



4.3. Fiscal impacts of burnout

Clinician burnout generates organizational costs through absenteeism, clinician turnover, signing bonuses, and ramp-up costs for new hires. Reduced organizational effectiveness compounds this effect through lost patient capacity and billings as a result of reduced working hours, lost tacit knowledge, mentorship, work routines, internal, and external relationships (123). Employers can benefit from optimizing work-life integration through cost savings, improved recruitment and retention, job satisfaction and commitment, improved quality of the workforce, and more positive employee attitudes (145). Client satisfaction is another factor that may contribute to fiscal consequences of burnout for a practice. Similar associations have been reported between physician burnout score and patient satisfaction and between veterinarian mental health measures and client satisfaction scores (151).

At best, individual recovery from severe burnout may be prolonged, requiring months away from work (152). Whereas, 80% of employees with serious but short-term stress recover fully within weeks, the recovery from severe burnout usually requires a work hiatus that may take more than a year, and even 2–4 years later 25–50% of such impacted individuals are not fully recovered (153). This is profoundly concerning at both individual and organizational levels when extrapolated to the current rates of chronic stress and burnout documented in veterinary medicine. At worst, individual burnout precipitates turnover and loss of valued professionals, associated direct organizational recruitment and replacement costs, and spread of these effects through teams. The organizational cost of replacing a physician is estimated to reach 2–3 times the physician's annual salary (154). In the US, the impact of burnout in veterinary practice has been estimated to reach $2 billion in lost revenues each year, with a median cost of turnover of $104,000 for each veterinarian, and $59,000 per veterinary technician (85, 123).

Four types of reactions have been described in clinicians dissatisfied with their working environment: (1) “exit” (or intent to leave), (2) “voice” (the expression of job dissatisfaction by “speaking out” or taking some action such as unionization), (3) “loyalty” (taking an active role in changing the organizational causes of job dissatisfaction) and (4) “neglect” (a more passive approach that attempts to avoid the causes of job dissatisfaction) (117). Ultimately, clinicians experiencing unaddressed job dissatisfaction, burnout, anxiety, depression and/or PTSD generally either leave the clinical setting (through career changes within the institution), depart the organization for clinical positions elsewhere, reduce their clinical work hours, change specialty, or retire early, or leave the profession (117). Similar to the reductions in career choice satisfaction expressed by veterinarians (109), regretting one's career choice is three times more common in burnt out physicians than in their unaffected counterparts (OR = 3.49, 95% CI = 2.43–5.00) (120). While both personal and organizational factors play a role in decisions to leave a specific employer or the profession, management of burnout is an important aspect of veterinarian wellbeing and retention (155, 156). Burnout is one of the main factors influencing physicians' decision to leave their current practice (157, 158). On an individual basis, anxiety related to work-pressure and severe signs of burnout are predictive of turnover intention; the more severely affected, the more likely a professional is to quit (159). Physician burnout and satisfaction scores correlate with actual reductions in work hours over the 24 months subsequent to measurement (160). After controlling for age, sex, site, and specialty, each 1-point increase in the 7-point emotional exhaustion scale (OR = 1.43, 95% CI = 1.23–1.67, p < 0.001) and each 1-point decrease in the 5-point satisfaction score (OR = 1.34, 95% CI = 1.03–1.74, p = 0.03) were associated with a reduction in professional effort (160).

Extrapolating these data to veterinarians should raise concerns about the adequacy of the future workforce, considering the current care shortage in the veterinary profession (161). A veterinary health report by the Mars Corporation in 2021 predicted that the U.S. will need 41,000 more veterinarians by the year 2030, representing an anticipated shortage of nearly 15,000 veterinarians (including both general practitioners and specialists) and resulting in a lack of access to care for an estimated >75 million pets (162). Work hours reduction can be an effective strategy to reduce burnout for individuals but has important implications for the entire workforce. The burnout observed in US physicians between 2011 and 2014 was estimated to deplete the workforce by ~1% through shifts from full-time to part-time employment or departure from clinical medicine, an effect roughly equivalent to eliminating the graduating classes of 7 US medical schools (154). Extrapolating this effect to veterinary medicine does not offer much optimism about the potentially impending wider profession-level impacts of burnout, currently estimated to affect ~50% of veterinarians at varying levels of severity (1, 84). This concern is amplified in the context of the expected ongoing growth in the demand for veterinary care (97, 162–165).




5. Organizational prevention or reversal of burnout

Working in a veterinary practice organization with a healthy work culture is predictive of high wellbeing, low burnout, and an absence of serious psychological distress (109). It is easier and less costly in all ways for organizations to prevent burnout rather than to address it once established. There is an expanding literature on suggested improvements to the healthcare workplace targeted to improve wellbeing and reduce burnout, and a variety of opportunities for future discussion and suggested actions within healthcare education and practice have been identified (117, 166–169). The Hierarchy of Controls Applied to NIOSH Total Worker Health® from the U.S. Center for Disease Control provides a conceptual model for prioritizing efforts to advance safety, health, and wellbeing in occupational settings (170). This hierarchy emphasizes organizational-level interventions to promote worker health and safety, and Figure 2 graphically depicts these steps from most effective to least effective (170).
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FIGURE 2
 Hierarchy of Controls Applied to NIOSH Total Worker Health (170). An applied model of the traditional hierarchy of controls used in occupational safety and health that emphasizes organizational-level interventions to protect workers' safety, health, and wellbeing. Workplace programs using a total worker health approach should emphasize elimination (the top of the hierarchy) or control of workplace safety and health hazards as the primary goal. Hazards that cannot be eliminated must be managed through engineering, administrative, or, as the very last resort, individual-level interventions. Addressing environmental determinants of health rather than focusing on individual-level ones (the bottom of the hierarchy) is a crucial concept. This figure is minimally adapted from materials developed by the CDC. The unaltered material and additional resources are available on the CDC website (NIOSH TWH website) for no charge. Use of this material does not imply endorsement of this manuscript by the CDC or United States government.


Workplace stress and burnout should be anticipated as occupational hazards in healthcare and approached with a perspective of risk reduction. In order for risk reduction interventions to be effective, an intervention must be well-targeted to the underlying cause of the identified risk (171). As a risk, workplace stress is represented by both unavoidable occupational suffering that is inherent to the professional role, and avoidable occupational suffering that may be prevented or corrected at the organizational level (1). But even some types of stress that are fundamentally unavoidable may yet be better managed by improvement of workplace systems (172). For example, client complaints will never be completely eliminated as a practice stressor, and an individual veterinarian experiencing excessive stress from negative client interactions might consider whether methods of cultivating resilience (173, 174) might improve the associated stress. But just as importantly, an affected practice would benefit from evaluating its systems to identify whether there are logistical improvements (e.g., scheduling, wait times, and access to information) that can reduce client frustration and negative interactions with staff. Ongoing efforts by professional organizations improve public awareness regarding the many occupational stressors that veterinarians face may also help to improve client interactions. Even for unavoidable stressors, organizational attention and a combined, multi-pronged, well-targeted approach is likely to provide the best results.

Fundamentally, the primary manner a healthcare practice of any size supports its employees is by giving individuals firstly the ability to do their jobs with workflow and systems that foster teamwork, efficiency, and quality of care, and secondly by allowing them to return safely home with sufficient time and emotional energy to rest and engage in their personal lives with family, friends, and community (166). The specifics whereby this is accomplished will be different from organization to organization, and even from individual to individual. In the 2021 Merck Animal Health Veterinarian Wellbeing Study, four factors emerged that defined a healthy work culture. These included a strong sense of belonging to a team, a high degree of trust in the organization, candid and open communication among team members, and sufficient time allotted to provide high-quality patient care (109). Cynicism results when organizations lack effective communication strategies, and employees under these circumstances disengage from the work environment because they do not feel heard or considered (175).


5.1. Organizational support of individual solutions

Physical health is associated with psychological resilience. Given that veterinarians reportedly experience occupational illness or injury at a rate nearly three times that of physicians, policies that promote individual physical health, enable exercise, and improve nutrition may represent areas that could benefit from greater institutional support (4). Individual approaches in combating physician burnout include stress management and resilience strategies, counseling, coaching on self-care techniques such as diet and exercise, support for more autonomy at work, coaching on time management skills, and providing protected time away from work for family, friends and activities that bring joy and meaning to one's life (65). Targeted wellness programs developed for practicing clinicians that include training in cognitive coping skills and stress education, can enhance resilience in participants to a certain extent (176, 177). However, application of individual-targeted strategies to those in the midst of existing burnout is challenged by the affected individual's ability to focus on the recommended approaches in the face of other commitments and time constraints, and an individual's motivation or capability to follow through may be low as a result of existing stress and other responsibilities (39, 65). Additionally, the irony of many of these initiatives is that while they are organizationally coordinated, the onus of change is placed on the individual, with the implication that ongoing stressful occupational conditions themselves do not need to be addressed (178). The American Medical Association has established a blueprint that offers some ideas for mitigating healthcare burnout (179). Organizational support of personal resilience training is one of those steps, but it is the last in the list at step number 9, with steps 1–8 representing primary organizational action. While online wellbeing tools and resources (180–182) have been made available to veterinarians, only 12% of veterinarians have accessed such resources (183). Broad workplace wellness program participation is often limited across professions in part because of rigid work schedules (184). In order for these types of programs to have impact, employees must have sufficient time away from both home and work responsibilities to participate. Organizations can support clinicians in wellbeing efforts by providing protected time to participate in self-care activities, such as yoga, mindfulness training, and exercise without negative consequences to their career or advancement opportunities (65). While veterinary-specific data on the impacts of these types of interventions are limited, much like what is reported for physicians, academic veterinarians in a recent survey reported difficulty in attending institutionally offered wellness programming due to conflicts with their clinical duties or other work responsibilities (135). Attention to occupational spaces (185), including sufficient spaces for breaks and/or quiet retreat, organization that facilitates efficiency, productivity and collaboration, appropriate soundproofing, attention to workplace ergonomics for people of all sizes, access to natural areas and daylight, attention to workplace safety and security, on-site child care and/or personal pet spaces, and access to healthy food are other ways that an organization may also support individual stress management and wellbeing solutions.

On an individual level, veterinarians can help themselves and each other by becoming aware of the early symptoms of burnout, working to foster changes in professional culture, supporting improved boundaries between work and home life, and helping each other to find needed resources and assistance, whether that be by organizational change, mental health care, physical health care, a greater sense of community, or a combination of the above. Individual physicians are notably poor at recognizing when they are practicing unhealthy habits, and especially poor at addressing their own health problems once they are recognized (186). In addition to their direct responsibilities to their patients, veterinarians have a professional duty of care to guard against burnout in themselves and in their colleagues. In order to make progress on solving the issues of burnout, work stress, and mental and physical health in veterinary medicine, early recognition of the signs of professionals in distress is crucial. As symptoms are appreciated, recognizing when colleagues are approaching the point of cognitive overload, individual veterinarians can provide assistance and act as support.



5.2. Organizational solutions

Although each individual is ultimately responsible for their own wellbeing and individuals are encouraged to actively practice self-care, organizational awareness, attention to, and recognition of burnout and its underlying causes, plus commitment to address them are imperative to create significant change in profession-wide burnout statistics. Ongoing research to better evaluate interventions in the context of veterinary-specific situations and to determine optimal application timing may help to provide the greatest impact. On the whole, while interventions directed toward the individual and organization-level strategies can reduce burnout, the impact of organizational interventions is greater and potentially longer-lasting (3, 187). A resilient practice is one with systems and cultures that support its workers, and that can manage disruption and maintain normal function during both stable and crisis periods (166, 188). A veterinary practice seeking to reduce burnout and improve wellbeing should concentrate on fixing the workplace and creating a resilient organization, rather than fixing the employee (166, 189).

While evidence-based, veterinary profession-specific data is currently limited, and much work remains to be done defining what works best in different situations and veterinary practice environments. However, information is growing and there is also an expanding adjacent but relevant literature in human healthcare focused on organizational solutions to occupational stress. Useful texts targeted toward these issues represent an excellent starting point in applying these concepts to veterinary medicine (190–193). Occupational stressors in veterinary medicine have been described (1), and targeted areas for organizational improvement in the veterinary workplace are many and varied (Table 1). Strategic application of interventions will necessarily vary from individual workplace to workplace. In a recent survey of academic veterinarians, respondents desired more recognition and acknowledgment of employee workloads by leadership, improved collaboration between leadership and employees, more support and advocacy for employee wellbeing, more support for employees' personal, occupational, and financial needs, reduced clinic and teaching workloads, reduced administrative workload, offering more mental health days, and facilitation of direct pathways for employees to voice personal needs with leadership followed by genuine recognition and action (135). Factors identified by veterinarians in emergency practice as important in fostering a work environment conducive to long-term employment included leadership recognition of the value an individual brings to the practice, reasonable personal time off, receiving assistance when needed and being able to provide help when it is requested, and prioritization of a positive environment (108). Single-veterinarian practices have the benefit of being nimbler in their ability to implement changes that address burnout compared to larger organizations. Conversely, they may also have different subsets of stressors that require outside-of-the-box thinking to manage issues relevant to their individual practice situations, such as organized regional multi-practice affiliations to manage after-hours cases in a sustainable manner, or development and utilization of regional or on-line peer support structures. Success in making meaningful improvements will require time, resources, creativity, and patience, proportionate to the complexity of the organization (166).


TABLE 1 Targeted areas for organizational improvement of veterinary professional wellbeing (65, 97, 166–169, 190–192, 194–197).
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5.3. Intervention areas
 
5.3.1. Workload and job demands

Some of the most consistently mentioned concerns of veterinarians and other healthcare professionals in association with burnout, job satisfaction, and intent to leave are workload and time pressure (108, 117, 132, 135, 198–201). Recommendations for mitigating physician burnout include reducing workload and providing a suitable working pace to reduce cognitive burden (202, 203). Workload may be cognitive or physical in nature, and it is increasingly recognized that the complex nature of modern medical workloads may be just as important as actual work hours. A dose-response relationship between cognitive load (represented by task load) and burnout has been reported (204). Caseload expectations should be set based on reasonable human cognitive load limits and what is required to provide good patient care. Manageable case numbers will be higher in less complex caseloads and lower in more complex caseloads. If case complexity represented by task load per case has risen, the time required to provide good patient care has also risen per individual, and what historically used to be a reasonable inpatient census per clinician may no longer be viable. Outpatient scheduling with timing that appropriately reflects case complexity and considers the overall task load of the case type seen should also be considered. Medical workloads in general need to be re-evaluated and redesigned with realistic expectations in line with human cognitive, emotional, and physical limitations, with accompanying organization-wide training and management support (205, 206). Altered practice caseloads will have impacts on staffing, budgets, and training, and solutions are neither simple nor universal and must be evaluated in the context of each individual practice environment. However, while arguments for excessive workloads and job demands as solutions for practice challenges may be strong from a practice economic and logistics standpoint, the preponderance of scientific evidence simply does not support such allowances. The evidence that time pressure and heavier workloads on clinical personnel result in a variety of poor outcomes critical to the cost and quality of care should incentivize practice leadership to act proactively to minimize clinician burnout (117). Practices and organizations should track dissatisfaction and early signs of burnout as indicators of practice/health system dysfunction that require changes in the immediate to near future (207). Research on methods of improving practice efficiency most relevant to veterinary-specific environments would be useful to inform the specifics of future recommendations (e.g., use of scribes or scribing software, simplified medical records systems, automating or delegating systems of medication refills, use of veterinary technicians with advanced training or development of novel veterinary paraprofessionals similar to physician's assistants for certain caseloads, evaluation of case flow and different appointment or procedural scheduling mechanisms especially in larger/complex hospital environments, among others).



5.3.2. Work complexity and operational efficiency

Across professions, burnout is linked with high work complexity as well as total workload, so it logically follows that managing burnout must include improving system complexity at all levels (e.g., for individuals, teams or subgroups, and the organization as a whole) (205). Low predictability within job duties requires clinicians to process large amounts of additional information quickly, and forces deviations from expected trajectories; the more chaotic the environment or workflow, the greater the impacts on performance and stress (134). Although impacts of burnout on individuals may lead to medical errors, not all errors are attributable to burnout, as a burnt-out workforce may spotlight a system already prone to dysfunction and resultant errors (118). The most vigilant and careful clinicians will be especially prone to burnout and withdrawal if frustrated by a dysfunctional system; these are likely to be the ones the organization should want to retain most. Clinician burnout may be the best early indicator of serious system dysfunction, before significant errors occur (118). This may be particularly important in larger institutions, impacting veterinary academia but also private practice, given the ongoing shift in the profession from smaller, individually owned practices, to larger, complex, and corporate practice.

At a certain point, being able to provide consistent clinical excellence in healthcare depends on operational efficiency. Between 2017 and 2021, at least 60% of companion animal practices exhibited severe inefficiency problems (113). When the gulf between system capacities and patient needs is too wide or occurs too often, the impossibility of serving both imperatives contributes to moral distress and burnout (166). Business concepts such as continuous quality improvement and workflow efficiency may help generate ideas for improvement where relevant, with the goals of improving patient flow, scheduling, efficiency, and staff satisfaction (117, 166, 208). However, too much standardization creates its own challenges and overall, most clinicians respond better to an approach of “empower and encourage,” rather than “command and control” (166). Combination approaches that reduce job demands, reduce complexity and unpredictability, improve job resources, improve clinical workflows, enable relevant work autonomy, and provide support in ways specific to each unique organization are likely to be most effective (166). Ensuring that all team members are recognized for their contributions enhances individual professional efficacy (135, 175). Workflow, mental load, and efficiency can be improved by seeking an optimized balance between individual customization (too much of which can be chaotic, time-consuming, unpredictable, and unreliable) and standardization (too much of which can be oppressive, disrespectful, and prevent adaptation) (166). This balance will be different for each unique practice environment. Finding a better balance between these approaches permits clinicians to spend their finite cognitive bandwidth and emotional energy on the situations that require their expertise, and this reduced mental load contributes greatly to professional satisfaction (166).



5.3.3. Organizational management, culture, and climate

The practice or educational organization must also provide a culture and climate that reduces stigma and embraces and facilitates burnout recognition, prevention, and management. At a minimum, all organizations should seek to foster systems that minimize burnout risks. But a professional culture that regards chronic stress as a rite of passage promotes judgment and feelings of self-stigma when burnout does occur (when individuals believe that they should be able to cope with this supposedly unavoidable aspect of their chosen career) and leads to worsening stress and reduced help-seeking (209). “Fundamentally, many leaders are mismanaging some of the most talented professionals in their health care delivery systems and organizations” (210). When burnout occurs, management should support and encourage professionals (who may be averse to appearing imperfect or vulnerable) to discuss workplace stress concerns and experiences without fear of reprisal or stigmatization, and to foster mechanisms whereby help is provided (118). Suggested processes for such programs can be extrapolated from published concepts for helping physicians suffering from other forms of impairment (211). It is imperative to create an occupational environment where clinicians are comfortable speaking up as well as empowered to develop work-life balance and seek assistance when they need it. Wellness-centered leadership has been proposed to empower individual and team performance in human healthcare environments (210). Explicit training for practice managers, practice owners, and academic leadership on burnout and other occupational health issues is important and necessary.

Rather than wait and respond reactively to clinician burnout, human healthcare is increasingly recommending annual, proactive, institutional checkups on the wellbeing of the professional workforce whereby clinician wellbeing is measured and monitored using wellness metrics, observation of withdrawing behaviors or their adverse effects, or identification of the presence of stressors via surveys (75, 169, 193, 212, 213). However, in order for workplace efforts to reduce burnout to be effective, it is fundamentally necessary for veterinarians and trainees to have confidence not only in the given interventions, but also in those who are delivering them (194). More than 75% of the key reasons across professions that employees quit are heavily influenced by management techniques and choices (214). Managers seeking to reduce turnover must pay close attention to which influence tactics they use to lead their employees, promoting inspirational appeals and minimizing pressure tactics whenever possible (214). The impacts and importance of organizational leadership was highlighted in a recent veterinary study (97).



5.3.4. Team environments and workplace bullying

Optimizing team environments often requires monitoring for the very wide range of situations that workplace bullying may manifest, from overt actions (e.g., threat to professional status, destabilization, isolation, targeted overwork, verbal taunts, or violence), to more covert actions (e.g., targeted incivilities, exclusion, gossip, verbal criticism, insults, mimicking, name-calling, intimidation, withholding information, unfair assignments, allocating undesirable tasks, or sabotage) (215, 216). From an organizational perspective, bullying reduces employee motivation, commitment, creativity, and productivity, and increases employee turnover (217). Injustice and unfairness are predictors of aggression in the workplace, resulting at times in those individuals who experience bullying to subsequently exhibit disruptive behavior themselves (1, 136, 218). Indeed, poor management has been cited as the greatest risk factor for the occurrence of workplace bullying (219). However, much like burnout, the majority of current strategies for addressing and preventing workplace bullying (such as anti-bullying policies, bullying awareness training, and incident reporting and complaint investigation) focus primarily on behaviors between individuals and commit the critical error of overlooking risk factors in workplace structures (219, 220). Maslach et al. recommend focusing interventions for bullying/incivility at the work unit level, rather than an individual level as the most effective strategy (195), although egregious individual issues will certainly need to be addressed directly. Encouraged qualities representing workplace civility include being attentive to colleagues, listening to their views and concerns, accommodating one another's preferences, and anticipating the impact of one's behavior on others (195). It is recommended that veterinary practices actively monitor the effectiveness with which their teams operate, carefully evaluate whether organizational assessment and reward structures reduce or exacerbate individualistic vs. team role conflicts, provide non-judgmental mediated assistance to work units that are struggling, and overall, appropriately incentivize highly functioning teams (221).



5.3.5. Poorly designed incentivization strategies

Both absolute salary level (insufficient reward) and relative salary discrepancies (lack of fairness) can be sources of stress or professional dissatisfaction leading to burnout (116). For some clinicians, increased take home pay may help improve burnout through additional funds that help with home chores and by doing so, free up personal time. Indeed, lower burnout scores were identified for veterinarians in higher income categories, beginning at annual salaries of $150,000 (85): for many, this likely reflects alleviation of financial stress relative educational debt as having a higher salary improves the ability to meet monthly loan payments. Relative salary differentials may also be symptomatic of organizational inequities (222), which may be yet another contributor to higher rates of burnout in women than men, given the gender pay gap (89, 91). However, for individuals (e.g., house officers) who are at higher risk for burnout as a result of serious financial limitations relative to costs of living, increasing take-home pay is the most obvious, just, and urgent solution (40, 56, 223). Increased resident income is associated with increased career satisfaction (34, 183).

Productivity-based compensation as an incentivization structure has been associated with increased burnout risks (1, 224). Studies of behavioral economics have shown that monetary rewards can undermine motivation and worsen performance on cognitively complex and intrinsically rewarding work, suggesting that pay-for-performance in healthcare may actually backfire (225). Suggestions include consideration of alternative compensation models in which productivity incentives are targeted toward alternative rewards (increased time off, greater schedule flexibility), consideration of performance-independent salary models, incorporation of structures that reward quality-based measures, or incorporation of measures of clinician wellbeing into performance assessments (224).



5.3.6. Job control, autonomy, meaning-in-work, and camaraderie

Some occupational stress theories place emphasis on increasing individual job control/autonomy as a mitigator of work stress leading to burnout; improving autonomy has been suggested to improve burnout in physicians (34, 226). In one study of 608 physicians, the single most powerful predictor of burnout was a low sense of control over the practice environment (p < 0.05) (227). It should be noted that job control will not ameliorate the independent effects of excessive work hours and demands, however when high work demands are already present, burnout worsens when clinicians have reduced control of their schedules (228). Flexibility in work assignment, matching work to the talents and interests of individuals, increasing opportunities for professional development, increasing organizational engagement, and promoting camaraderie may also help to prevent burnout (229). Seventy to 75% of veterinary student and practitioner respondents in a recent survey targeting the shortage of veterinarians in emergency practice indicated that a flexible work schedule would encourage them to enter or remain in the field of emergency medicine (230). Evidence in physicians suggests that spending a minimum of 20% of professional effort in the aspect of work that is most personally rewarding may be the necessary threshold to reduce burnout and maximize work satisfaction (144). However, many of the burnout models that emphasize autonomy also undervalue hospital culture, climate, and efficiency issues as variables and ignore that job control does not protect employees from generally poor working conditions (29). Increasing work control and time autonomy were not associated with burnout improvements in healthcare workers in other studies, and prioritizing interventions to mitigate and cope with constantly growing workloads, excessive hours and unsocial work schedules was recommended (231). Promoting perception of the meaning in work has been proposed to reduce burnout in human healthcare (232), and healthcare professions are commonly described as being “a calling.” The work-as-calling theory does associate the perception of a professional calling with positive work-related outcomes (e.g., increased job satisfaction and job performance) under some circumstances, but also may lead to negative outcomes (e.g., workaholism, burnout, and workplace exploitation) under others (233). Encouragement of physician solidarity reduces burnout, so organizational policies and infrastructure that encourage and support peer interaction and peer support may be helpful in mitigating veterinarian burnout (135, 224). Where possible, implementing means to increase clinicians' autonomy, job control, organizational engagement, camaraderie, and mindful approach to practice, as well as emphasizing recognition and acknowledgment of their efforts by leadership are positive steps in a multi-pronged approach that are encouraged where feasible and relevant, but are not a replacement for needed improvements in fundamental work overload and dysfunctional work systems where these types of problems exist (232, 234).



5.3.7. Presenteeism

Between 54 and 99% of veterinarians have indicated that they would come to work despite the presence of symptoms consistent with infectious illness, consistent with reports of sickness presenteeism in human healthcare (235). Reduction of presenteeism behaviors and cultural shifts will require efforts from individuals as well as healthcare organizations. However, this cannot be accomplished if organizational policies regarding disease prevention behaviors are equivocal, if systems incentivize staff to work when ill, or if practices do not staff sufficiently so that clinician illness can be accommodated, and workload redirected in a functional manner when clinician illness inevitably does occur (235, 236).



5.3.8. Occupational sleep restriction and insufficient rest and recovery

Prolonged work hours due to deliberate scheduling of extended shifts or overrunning of standard workdays due to practice inefficiencies, high workload, and extended workweeks, as well as occupational sleep restriction resulting from interrupted sleep while on call, insufficient recovery sleep afterwards or circadian disruption from poor scheduling, all lead to insufficient rest and lack of physiologic recovery, a fundamental contributor to burnout (237–239). Improving sleep can lessen the negative association between stress and clinician functioning (55). On-call duties (especially involving shifts of ≥24 h) are consistently associated with high levels of clinician stress and greater burnout risks; unsurprisingly progressively fewer clinicians in both human and veterinary medicine are willing to take on-call duty as part of employment (66, 97, 124, 131, 240, 241). Given what is known about the physiologic impacts of sleep deficit on human functioning and the importance of sleep to burnout recovery, reduction of occupational impacts on clinician sleep is absolutely fundamental to reduce the occurrence of and to mitigate existing burnout (52, 54, 202, 203, 238, 242). This includes attention to daily and weekly duty hours to permit sufficient time for rest and recovery, as well as urgent attention to working arrangements and scheduling to improve circadian alignment in after-hours work shifts (202, 203, 238, 242, 243). However, in order to see positive effect when addressing these issues in duty hour schedules, organizations must take care that changes do not result in worsening work compression and increased cognitive burden (44, 206).




5.4. Veterinary education

The doubling time for knowledge in 1950 was an estimated 50 years, but it accelerated to 7 years by 1980, to 3.5 years by 2010, and was projected to be 73 days by 2020 in a 2011 study (244). Veterinary education increasingly emphasizes self-directed learning skills (245) and to manage this information growth, the technology needs of veterinary education and practice may ultimately increase in the form of computerized clinical decision support software [such as Elsevier's ClinicalKey® for physicians (246)] and artificial intelligence systems (247–249). Given the exponential expansion of scientific knowledge in modern medical practice, at some point, the profession may need to re-evaluate the fundamental structures and expectations of veterinary education and/or potentially consider future limitations or specifications on different types of veterinary licensure. While controversial, accelerated 3-year tracks are offered in some U.S. and Canadian medical schools with the goals of reducing student debt and more quickly addressing physician shortages (250).

The training of future veterinarians, scientists, and specialists takes place predominantly in academic institutions. Strategies to reduce trainee burnout should focus on overall workload, as well as curricular structure and delivery (251). Addressing veterinary burnout should begin preventatively in the first semester of veterinary school. On an individual level, improved sleep, better nutrition, more exercise, and more frequent contact with one's support system predicts improved psychological wellbeing in veterinary students (252). Veterinary school is also the optimal time for providing resilience training and skills, and real education about the concepts and specific techniques of wellbeing and sleep adequacy as aspects of professionalism, the concepts of presenteeism and burnout, and how these types of choices affect both one's person and one's professional efficacy and longevity (253). Professional students who are taught mindfulness describe decreased perceptions of stress, anxiety, and depression, and exhibit increased mindfulness, empathy, and self-compassion (254, 255). Behavioral change plans have been reported to be valuable and effective exercises in a cohort of 2nd year medical students, enabling them to practice the strategies and experience the obstacles of changing health behavior, and after completing the assignment, 80% of participating students considered themselves to be healthier (256). However, internalization of these concepts and behaviors by students does require that academic mentors actively and legitimately model and support self-care and professional balance.

Reframing veterinary culture and what represents the norm should occur early. Retraining veterinarians in how they conceptualize professionalism and professional wellness after they have completed training is more challenging, as maladaptive behaviors have already become deeply embedded. The recent 2017 revision of the Declaration of Geneva (the contemporary successor to the physicians' Hippocratic Oath) contains the words: “I will attend my own health, wellbeing, and abilities in order to provide care of the highest standard” (257); veterinary medicine would do well to follow this lead. Similar to the issue of veterinary debt, addressing the issues of professional stress and stress management even earlier than veterinary school itself via pre-veterinary college curricula might help prospective veterinary school applicants to: (1) better plan and manage their educational trajectories and build resilient habits earlier in their careers, and (2) improve financial literacy before veterinary school [a source of a great deal of chronic stress in students, house officers, and early career veterinarians and physicians (40, 59, 60)], and (3) allow them to make more informed decisions about their intended career paths before they commit themselves to a trajectory that may not meet their initial perceptions or expectations, rather than expect them to opt-out once emotionally, logistically, and financially committed. Opting out at that stage is highly disincentivized by perceptions of failure and stigma, as well as the magnitude of unrecouped costs of veterinary school from a truncated career.

Poor mental health or self-care among residents and their faculty mentors undermines the student experience, emphasizing the importance of also improving the mental health of the residents and faculty with whom students work (258). A top-down approach to burnout is important because it sets minimum standards early in training (259). Veterinary house officers clearly identify their experiences with burnout as direct effects of their working conditions and program characteristics rather than because of personal failure to manage stress or make balanced lifestyle choices (50, 260). Teaching resiliency and self-care and promoting clinician social support alone will not suffice; more fundamental reform is required. The American Council of Graduate Medical Education, which is responsible for physician residency accreditation, has acknowledged the growing problem of physician burnout by adding a “wellbeing” requirement for all residencies (261). In veterinary medicine, the most urgent house officer issues to target are overall workload, work hours expectations, and scheduling that leads to sleep insufficiency, with additional immediate attention to house officer salary inequities (40, 50, 56, 260).

Reduced patient load is associated with increased physician resident satisfaction and time spent on educational activities, but also does result in cost increases of hiring additional staff (262–264).While acknowledging the economic impacts and management hurdles, it has been suggested that to accomplish goals of reducing physician resident workload, resident position numbers should be increased to reduce work intensity, and that in settings of high work intensity, clinical service burden should be shifted from residents to non-resident providers (265). An experimental restructuring of an inpatient internal medicine service documented improved resident physician and medical student experiences and a favorable impact on patient outcomes after acting to reduce the per physician patient census (266). Another service model with a unit-based admissions process in which patients and care teams were consolidated within hospital units and inpatient census caps were instituted on resident-based services reported improved mean resident ratings of workload appropriateness [3.10 (SD = 0.08) vs. 3.87 (SD = 0.08) on a 5-point scale; p < 0.001], improved rounds attendance [1,523 (57%) vs. 1,700 (64%), p < 0.001], and reduced duty hours violations [from 70 (SD = 0.74%) to 14 (SD = 0.15%; p < 0.001)] (263). Increased resident numbers were associated with improved resident physician satisfaction of overall program quality, improved rounds quality, and improved discharge summary quality (266, 267). Reducing resident workload by addition of non-resident staff was associated with improved perceptions of the educational value of the program, levels of responsibility and supervision, and a “just right” level of patient volume while maintaining an appropriate caseload variety (44).

While urgent and necessary, trainee work reform has also been shown to have serious impacts on the professional lives of faculty mentors (268). As a result of resident work hour limitations, physicians commonly report less time for research, teaching, and other academic pursuits (268). Increased patient:clinician ratios are associated with a greater perception that time for patient care is insufficient, increased faculty occupational stress, more faculty burnout, more negative attitudes among faculty regarding time for teaching, and reduced trainee satisfaction (133). These reported changes were associated with the self-reported probability of faculty physicians leaving academic medicine in the subsequent 3 years (268). Veterinary student and house officer work reform is morally and temporally urgent but must be accomplished without promoting work compression or further worsening faculty stress and risks of burnout in order to avoid exacerbating the baseline challenges in recruitment and retention of clinical specialists that often exist within veterinary academic medicine.




6. Future work on veterinary burnout

As further research is performed on impacts and solutions for veterinary professional burnout, as in the human healthcare literature, careful attention to study design is recommended, with appropriate match of assessment instruments to hypotheses, and complete stratification of demographic data. Given the identified overlap in depression and burnout identified in health care providers, it has been recommended that valid depression scales also be employed when assessing for burnout (269). If the profession is truly trying to address different mental health concerns in veterinarians, it is critical to differentiate between them while recognizing the significant overlap among them. For example, burnout, moral injury, secondary traumatic stress, and mental health conditions such as depression, anxiety, and PTSD all exhibit overlapping manifestations, and may even coexist among some individuals, but they are separate and distinct conditions and require different interventions. Mitigation of burnout requires culture and system changes, moral injury and secondary traumatic stress benefit from efforts to improve resilience and stress coping mechanisms, whereas mental illness requires medical treatment. Additionally, within the existing literature there is heterogeneity in how burnout and quality of life are defined, as well as an overall lack of accounting for longitudinal variation of severity in burnout and quality of life fluctuations over time in individual subjects. There are a variety of different assessment tools for burnout and wellbeing, however the assessment tools are discordant and lack a central characterization for burnout, and a single tool may not cover the full spectrum of burnout indicators; this also makes comparison between different methodologies difficult (65, 270, 271). Also, questionnaires alone may not differentiate well between true burnout and short-term stress; individuals with short-term stress do also show elevated levels on burnout measures (153). It has been recommended that burnout data be analyzed via latent profiles to provide a more nuanced view of burnout, to allow for earlier recognition of workplace issues, and to facilitate more meaningful interventions and comparisons across populations (272). Many studies of burnout are designed to be measured at an individual level, despite the fact that most causes of burnout are informed by the organizational environment and are outside the individual's control. Much of the generated data on individuals does not provide actionable recommendations, which is ironic and problematic for what is a workplace problem that much of the time fundamentally derives from a lack of self-efficacy.



7. Discussion

Workplace stress in veterinary medicine has a serious and direct toll on productivity, efficiency, quality of care, and human capital. Veterinarians are commonly hard-working, passionate, altruistic, and patient-driven professionals, but existing paradigms are unsustainable for many. Excessive workplace stress and unsustainable working conditions have been such a strong component of veterinary practice for so long that culturally the profession tends to view it as normal, which contributes to the perpetuation of the problem. A host of rationalizations (economic, educational, etc.) are frequently offered by both practice management and clinicians themselves to support the necessity of systems as currently configured. However, these conditions can only be seen as acceptable and necessary if the health and wellbeing of clinicians are not a priority. Ultimately the health effects of workplace stress and burnout are approximately as great as the health impacts of secondhand tobacco smoke, a health risk deemed sufficient to merit widespread intervention (184). The cultural expectation or even veneration of long work hours and sleep deprivation in human and veterinary medicine would be considered unprofessional behavior (and even illegal) in other types of workplaces (273). The work-life balance of veterinary trainees is too commonly incompatible with satisfactory maintenance of personal wellbeing, yet the culture and habits internalized during school and postgraduate training set patterns of work behavior that persist long after. Burnout appears to be an important mediator in understanding suicidal rates and tendencies (274). Organizational interventions and coping resources effective in reducing burnout may also reduce the risk of suicide (274). A fundamental limitation of this review is the current relative dearth of well-stratified, comprehensive, veterinary-specific data in this area, and the direct extrapolation of the fine specifics of many recommendations from human to veterinary medicine is complicated by differences in workforce shortages and economic landscapes. However, on the basis of the existing information and contexts discussed in these reviews, despite the lack of profession-specific data in many areas, veterinary management inattention to the workplace-related root causes of burnout is unjustifiable.

If initiatives to reduce burnout and improve health within the veterinary profession are to be effective, they cannot simply advocate for symptom reduction and durable change is imperative. Improving veterinarian wellbeing will be most successful not by admonishing individual veterinarians to be more resilient, but by creating more resilient veterinary schools and practice environments that prioritize workforce wellbeing, regularly assess organizational burnout and share accountability for these outcomes across leadership roles, intentionally measure and improve the efficiency of the work environment and create a culture of support for clinicians (166). While prioritization of personal wellbeing is ultimately incumbent upon each individual veterinarian, it has been clearly demonstrated that a preponderance of the drivers of burnout are characteristics of the work environment, and that serious efforts to redesign, reduce or eliminate negative workplace and educational practices will be required for fundamental impact. Clinician, trainee, and staff wellbeing should be benchmarked and actively monitored and must be recognized as a missing but imperative quality indicator for all veterinary practice systems. Logically, application of the discussed principles will vary according to practice size, type, and setting, and not all concepts or ideas will apply equally to all organizations, but it is incumbent on practice and educational structures to ensure that employees and trainees are not required to function in environments that promote burnout and other adverse sequelae such as career exit, mental illness, and suicidal ideation in such high rates in veterinary medicine.



Author contributions

MS conceived and designed the review and wrote the first draft of the manuscript. All authors contributed to analysis and interpretation, critical revisions for intellectual content, and read and approved the submitted version.




Conflict of interest

AW is employed by Merck and Co.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Steffey MA, Griffon D, Scharf VF, Risselada M, Buote NJ, Zamprogno H, et al. Narrative review of the physiology and health effects of burnout associated with veterinarian-pertinent occupational stressors. Front Vet Sci. (in press). 

 2. Tawfik DS, Profit J, Morgenthaler TI, Satele DV, Sinsky CA, Dyrbye LN, et al. Physician burnout, well-being, and work unit safety grades in relationship to reported medical errors. Mayo Clin Proc. (2018) 93:1571–80. doi: 10.1016/j.mayocp.2018.05.014

 3. Panagioti M, Panagopoulou E, Bower P, Lewith G, Kontopantelis E, Chew-Graham C, et al. Controlled interventions to reduce burnout in physicians: a systematic review and meta-analysis. J Am Med Assoc Intern Med. (2017) 177:195. doi: 10.1001/jamainternmed.2016.7674

 4. Perret JL, Best CO, Coe JB, Greer AL, Khosa DK, Jones-Bitton A. Association of demographic, career, and lifestyle factors with resilience and association of resilience with mental health outcomes in veterinarians in Canada. J Am Vet Med Assoc. (2020) 257:1057–68. doi: 10.2460/javma.2020.257.10.1057

 5. Brazeau CMLR, Shanafelt T, Durning SJ, Massie FS, Eacker A, Moutier C, et al. Distress among matriculating medical students relative to the general population. Acad Med. (2014) 89:1520–5. doi: 10.1097/ACM.0000000000000482

 6. Frajerman A, Morvan Y, Krebs M-O, Gorwood P, Chaumette B. Burnout in medical students before residency: a systematic review and meta-analysis. Eur Psychiatry. (2019) 55:36–42. doi: 10.1016/j.eurpsy.2018.08.006

 7. Mata DA, Ramos MA, Bansal N, Khan R, Guille C, Di Angelantonio E, et al. Prevalence of depression and depressive symptoms among resident physicians: a systematic review and meta-analysis. J Am Med Assoc. (2015) 314:2373. doi: 10.1001/jama.2015.15845

 8. Dyrbye L, Shanafelt T. A narrative review on burnout experienced by medical students and residents. Med Educ. (2016) 50:132–49. doi: 10.1111/medu.12927

 9. Hafen M, Reisbig AMJ, White MB, Rush BR. Predictors of depression and anxiety in first-year veterinary students: a preliminary report. J Vet Med Educ. (2006) 33:432–40. doi: 10.3138/jvme.33.3.432

 10. Strand EB, Zaparanick TL, Brace JJ. Quality of life and stress factors for veterinary medical students. J Vet Med Educ. (2005) 32:182–92. doi: 10.3138/jvme.32.2.182

 11. Chigerwe M, Boudreaux KA, Ilkiw JE. Assessment of burnout in veterinary medical students using the Maslach Burnout Inventory-Educational Survey: a survey during two semesters. BMC Med Educ. (2014) 14:255. doi: 10.1186/s12909-014-0255-4

 12. Schoenfeld-Tacher RM, Kogan LR, Meyer-Parsons B, Royal KD, Shaw JR. Educational research report: changes in students' levels of empathy during the didactic portion of a veterinary program. J Vet Med Educ. (2015) 42:194–205. doi: 10.3138/jvme.0115-007R

 13. Chigerwe M, Holm DE, Mostert E-M, May K, Boudreaux KA. Exploring issues surrounding mental health and wellbeing across two continents: a preliminary cross-sectional collaborative study between the University of California, Davis, and University of Pretoria. PLoS ONE. (2020) 15:e0241302. doi: 10.1371/journal.pone.0241302

 14. Knipe D, Maughan C, Gilbert J, Dymock D, Moran P, Gunnell D. Mental health in medical, dentistry and veterinary students: cross-sectional online survey. BJPsych Open. (2018) 4:441–6. doi: 10.1192/bjo.2018.61

 15. Chew-Graham CA, Rogers A, Yassin N. “I wouldn't want it on my CV or their records”: medical students' experiences of help-seeking for mental health problems. Med Educ. (2003) 37:873–80. doi: 10.1046/j.1365-2923.2003.01627.x

 16. Winter P, Rix A, Grant A. Medical student beliefs about disclosure of mental health issues: a qualitative study. J Vet Med Educ. (2017) 44:147–56. doi: 10.3138/jvme.0615-097R

 17. Ross S, von Fragstein M, Cleland J. Medical students' illness-related cognitions: medical students' illness-related cognitions. Med Educ. (2011) 45:1241–50. doi: 10.1111/j.1365-2923.2011.04079.x

 18. Cardwell JM, Lewis EG, Smith KC, Holt ER, Baillie S, Allister R, et al. Cross-sectional study of mental health in UK veterinary undergraduates. Vet Rec. (2013) 173:266–266. doi: 10.1136/vr.101390

 19. Pickles KJ, Rhind SM, Miller R, Jackson S, Allister R, Philp J, et al. Potential barriers to veterinary student access to counselling and other support systems: perceptions of staff and students at a UK veterinary school. Vet Rec. (2012) 170:124–124. doi: 10.1136/vr.100179

 20. McArthur ML, Matthew SM, Brand CPB, Andrews J, Fawcett A, Hazel S. Cross-sectional analysis of veterinary student coping strategies and stigma in seeking psychological help. Vet Rec. (2019) 184:709–709. doi: 10.1136/vr.105042

 21. Drury RM, Taylor N, Porter C. Medical students' perception of psychotherapy and predictors for self-utilization and prospective patient referrals. Behav Sci. (2022) 13:17. doi: 10.3390/bs13010017

 22. Dyrbye LN, Eacker A, Durning SJ, Brazeau C, Moutier C, Massie FS, et al. The impact of stigma and personal experiences on the help-seeking behaviors of medical students with burnout. Acad Med. (2015) 90:961–9. doi: 10.1097/ACM.0000000000000655

 23. West CP, Shanafelt TD. The influence of personal and environmental factors on professionalism in medical education. BMC Med Educ. (2007) 7:29. doi: 10.1186/1472-6920-7-29

 24. Feudtner C, Christakis DA, Christakis NA. Do clinical clerks suffer ethical erosion? Students' perceptions of their ethical environment and personal development. Acad Med. (1994) 69:670–9. doi: 10.1097/00001888-199408000-00017

 25. Sattar K, Yusoff MSB, Arifin WN, Mohd Yasin MA, Mat Nor MZ. A scoping review on the relationship between mental wellbeing and medical professionalism. Med Educ Online. (2023) 28:2165892. doi: 10.1080/10872981.2023.2165892

 26. Dyrbye LN, Massie FS, Eacker A, Harper W, Power D, Durning SJ, et al. Relationship between burnout and professional conduct and attitudes among US medical students. J Am Med Assoc. (2010) 304:1173. doi: 10.1001/jama.2010.1318

 27. Hafferty FW. Beyond curriculum reform: confronting medicine's hidden curriculum. Acad Med. (1998) 73:403–7. doi: 10.1097/00001888-199804000-00013

 28. Card AJ. Physician burnout: resilience training is only part of the solution. Ann Fam Med. (2018) 16:267–70. doi: 10.1370/afm.2223

 29. Montgomery A. The inevitability of physician burnout: Implications for interventions. Burn Res. (2014) 1:50–6. doi: 10.1016/j.burn.2014.04.002 

 30. Montgomery A, Lainidi O. Understanding the link between burnout and sub-optimal care: why should healthcare education be interested in employee silence? Front Psychiatry. (2022) 13:818393. doi: 10.3389/fpsyt.2022.818393

 31. Baldwin DC, Daugherty SR, Rowley BD. Unethical and unprofessional conduct observed by residents during their first year of training. Acad Med. (1998) 73:1195–200. doi: 10.1097/00001888-199811000-00019

 32. Whitcomb TL. Raising awareness of the hidden curriculum in veterinary medical education: a review and call for research. J Vet Med Educ. (2014) 41:344–9. doi: 10.3138/jvme.0314-032R1

 33. Chigerwe M, Barter L, Dechant JE, Dear JD, Boudreaux KA. A preliminary study on assessment of wellbeing among veterinary medical house officers. PLoS ONE. (2021) 16:e0253111. doi: 10.1371/journal.pone.0253111

 34. Pulcrano M, Evans SRT, Sosin M. Quality of life and burnout rates across surgical specialties: a systematic review. J Am Med Assoc Surg. (2016) 151:970. doi: 10.1001/jamasurg.2016.1647

 35. Lu D, Dresden S, McCloskey C, Branzetti J, Gisondi M. Impact of burnout on self-reported patient care among emergency physicians. West J Emerg Med. (2015) 16:996–1001. doi: 10.5811/westjem.2015.9.27945

 36. Ridout KK, Ridout SJ, Guille C, Mata DA, Akil H, Sen S. Physician-training stress and accelerated cellular aging. Biol Psychiatry. (2019) 86:725–30. doi: 10.1016/j.biopsych.2019.04.030

 37. Jackson T, Provencio A, Bentley-Kumar K, Pearcy C, Cook T, McLean K, et al. PTSD and surgical residents: everybody hurts… sometimes. Am J Surg. (2017) 214:1118–24. doi: 10.1016/j.amjsurg.2017.08.037

 38. Sargent MC, Sotile W, Sotile MO, Rubash H, Barrack RL. Quality of life during orthopaedic training and academic practice: part 2: spouses and significant others. J Bone Jt Surg. (2012) 94:e145. doi: 10.2106/JBJS.K.00991

 39. Harrison MA, Stephens KK. Shifting from wellness at work to wellness in work: interrogating the link between stress and organization while theorizing a move toward wellness-in-practice. Manag Commun Q. (2019) 33:616–49. doi: 10.1177/0893318919862490 

 40. McPhetridge JB, Scharf VF, Dickson R, Thieman KM, Oblak ML, Regier PJ, et al. Veterinary house officer perceptions of dimensions of well-being during postgraduate training. J Am Vet Med Assoc. (2022) 2022:1–8. doi: 10.2460/javma.21.05.0233

 41. AAVMC. Clinician Wellbeing Initiative: Intern & Resident Wellbeing. (2022). Available online at: https://learn.aavmc.org/login/index.php (accessed November 24, 2022). 

 42. Biaggi P, Peter S, Ulich E. Stressors, emotional exhaustion and aversion to patients in residents and chief residents—what can be done? Swiss Med Wkly. (2003) 133:339–46. doi: 10.4414/smw.2003.10134

 43. Robinson NJ, Brennan ML, Cobb M, Dean RS. Capturing the complexity of first opinion small animal consultations using direct observation. Vet Rec. (2015) 176:48–48. doi: 10.1136/vr.102548

 44. Fang M, Linson E, Suneja M, Kuperman EF. Impact of adding additional providers to resident workload and the resident experience on a medical consultation rotation. BMC Med Educ. (2017) 17:44. doi: 10.1186/s12909-017-0874-7

 45. Smith M, Saunders R, Stuckhardt L, McGinnis JM. Imperative: Managing Rapidly Increasing Complexity. Best Care at Lower Cost: The Path to Continuously Learning Health Care in America. Washington, DC: National Academies Press (US) (2013). 

 46. Sephien A, Reljic T, Jordan J, Prida X, Kumar A. Resident duty hours and resident and patient outcomes: systematic review and meta-analysis. Med Educ. (2023) 57:221–32. doi: 10.1111/medu.14943

 47. McManus B, Galbraith JW, Heaton K, Mrug S, Ponce BA, Porterfield JR, et al. Sleep and stress before and after duty across residency years under 2017 ACGME hours. Am J Surg. (2020) 220:83–9. doi: 10.1016/j.amjsurg.2019.10.049

 48. Jaradat R, Lahlouh A, Aldabbour B, Saadeh A, Mustafa M. The impact of duty hour limits on sleep quality of resident: a cross-sectional study. Oman Med J. (2022) 37:e403. doi: 10.5001/omj.2022.78

 49. Zheng H, Patel M, Hryniewicz K, Katz SD. Association of extended work shifts, vascular function, and inflammatory markers in internal medicine residents: a randomized crossover trial. J Am Med Assoc. (2006) 296:1049. doi: 10.1001/jama.296.9.1049

 50. Scharf VF, McPhetridge JB, Dickson R. Sleep patterns, fatigue, and working hours among veterinary house officers: a cross-sectional survey study. J Am Vet Med Assoc. (2022) 2022:1–9. doi: 10.2460/javma.21.05.0234

 51. West CP, Huschka MM, Novotny PJ, Sloan JA, Kolars JC, Habermann TM, et al. Association of perceived medical errors with resident distress and empathy: a prospective longitudinal study. J Am Med Assoc. (2006) 296:1071. doi: 10.1001/jama.296.9.1071

 52. Steffey MA, Scharf VF, Risselada M, Buote NJ, Griffon D, Winter A, et al. A narrative review of the pathophysiology and impacts of insufficient and disrupted sleep. Can Vet J. (2023) 64:579–81.

 53. Steffey MA, Risselada M, Scharf VF, Buote NJ, Zamprogno H, Winter A, et al. A narrative review of the impact of work hours and insufficient rest on job performance. Vet Surg. (2023) 52:491–504. doi: 10.1111/vsu.13943

 54. Steffey MA, Scharf VF, Risselada M, Buote NJ, Griffon D, Winter A, et al. A narrative review of occupational scheduling that impacts fatigue and recovery relevant to veterinarian wellbeing. Can Vet J. (in press) 65. 

 55. Allen HK, Barrall AL, Vincent KB, Arria AM. Stress and burnout among graduate students: moderation by sleep duration and quality. Int J Behav Med. (2021) 28:21–8. doi: 10.1007/s12529-020-09867-8

 56. Morello SL, Shiu K-B, Thurston J. Comparison of resident and intern salaries with the current living wage as a quantitative estimate of financial strain among postgraduate veterinary trainees. J Am Vet Med Assoc. (2022) 260:124–32. doi: 10.2460/javma.21-07-0336

 57. AVMA. Starting Salaries Up, Debt Down for New Veterinarians. American Veterinary Medical Association. Available online at: https://www.avma.org/news/starting-salaries-debt-down-new-veterinarians (accessed February 13, 2023). 

 58. Bain B, Lefebvre SL, Salois M. Characteristics of and comparisons between US fourth-year veterinary students graduating with and without educational debt from 2001 through 2020. J Am Vet Med Assoc. (2022) 260:559–64. doi: 10.2460/javma.21.06.0280

 59. West CP, Shanafelt TD, Kolars JC. Quality of life, burnout, educational debt, and medical knowledge among internal medicine residents. J Am Med Assoc. (2011) 306:1247. doi: 10.1001/jama.2011.1247

 60. Garrett CC, Doonan RL, Pyle C, Azimov MB. Student loan debt and financial education: a qualitative analysis of resident perceptions and implications for resident well-being. Med Educ Online. (2022) 27:2075303. doi: 10.1080/10872981.2022.2075303

 61. Hoff T, Lee DR. Burnout and physician gender: what do we know? Med Care. (2021) 59:711–20. doi: 10.1097/MLR.0000000000001584

 62. Shenoi AN, Kalyanaraman M, Pillai A, Raghava PS, Day S. Burnout and psychological distress among pediatric critical care physicians in the United States. Crit Care Med. (2018) 46:116–22. doi: 10.1097/CCM.0000000000002751

 63. Purvanova RK, Muros JP. Gender differences in burnout: a meta-analysis. J Vocat Behav. (2010) 77:168–85. doi: 10.1016/j.jvb.2010.04.006 

 64. Linzer M, Harwood E. Gendered expectations: do they contribute to high burnout among female physicians? J Gen Intern Med. (2018) 33:963–5. doi: 10.1007/s11606-018-4330-0

 65. Chesak SS, Cutshall S, Anderson A, Pulos B, Moeschler S, Bhagra A. Burnout among women physicians: a call to action. Curr Cardiol Rep. (2020) 22:45. doi: 10.1007/s11886-020-01300-6

 66. Wu D, Gross B, Rittenhouse K, Harnish C, Mooney C, Rogers FB, et al. Preliminary analysis of compassion fatigue in a surgeon population: are female surgeons at heightened risk? Am Surg. (2017) 83:1302–7. doi: 10.1177/000313481708301136

 67. McMurray JE, Linzer M, Konrad TR, Douglas J, Shugerman R, Nelson K. The work lives of women physicians results from the physician work life study. J Gen Intern Med. (2000) 15:372–80. doi: 10.1046/j.1525-1497.2000.9908009.x

 68. Mastenbroek NJJM, Jaarsma ADC, Demerouti E, Muijtjens AMM, Scherpbier AJJA, van Beukelen P. Burnout and engagement, and its predictors in young veterinary professionals: the influence of gender. Vet Rec. (2014) 174:144. doi: 10.1136/vr.101762

 69. Yavorsky JE, Kamp Dush CM, Schoppe-Sullivan SJ. The production of inequality: the gender division of labor across the transition to parenthood. J Marriage Fam. (2015) 77:662–79. doi: 10.1111/jomf.12189

 70. Guille C, Frank E, Zhao Z, Kalmbach DA, Nietert PJ, Mata DA, et al. Work-family conflict and the sex difference in depression among training physicians. J Am Med Assoc Intern Med. (2017) 177:1766. doi: 10.1001/jamainternmed.2017.5138

 71. Jolly S, Griffith KA, DeCastro R, Stewart A, Ubel P, Jagsi R. Gender differences in time spent on parenting and domestic responsibilities by high-achieving young physician-researchers. Ann Intern Med. (2014) 160:344–53. doi: 10.7326/M13-0974

 72. Dyrbye LN. Relationship between work-home conflicts and burnout among American surgeons: a comparison by sex. Arch Surg. (2011) 146:211. doi: 10.1001/archsurg.2010.310

 73. Moore A. Gender discrimination is stopping women pursuing leadership roles in our profession. Vet Rec. (2021) 188:317. doi: 10.1002/vetr.437

 74. Person SD, Jordan CG, Allison JJ, Fink Ogawa LM, Castillo-Page L, Conrad S, et al. Measuring diversity and inclusion in academic medicine: the diversity engagement survey. Acad Med. (2015) 90:1675–83. doi: 10.1097/ACM.0000000000000921

 75. Linzer M, Smith CD, Hingle S, Poplau S, Miranda R, Freese R, et al. Evaluation of work satisfaction, stress, and burnout among US internal medicine physicians and trainees. J Am Med Assoc Netw Open. (2020) 3:e2018758. doi: 10.1001/jamanetworkopen.2020.18758

 76. Bokek-Cohen Y, Shkoler O, Meiri E. The unique practices of workplace bullying in academe: an exploratory study. Curr Psychol. (2022) 22:3090. doi: 10.1007/s12144-022-03090-2

 77. Carr PL. Comparing the status of women and men in academic medicine. Ann Intern Med. (1993) 119:908. doi: 10.7326/0003-4819-119-9-199311010-00008

 78. Strong EA, De Castro R, Sambuco D, Stewart A, Ubel PA, Griffith KA, et al. Work–life balance in academic medicine: narratives of physician-researchers and their mentors. J Gen Intern Med. (2013) 28:1596–603. doi: 10.1007/s11606-013-2521-2

 79. Fassiotto M, Li J, Maldonado Y, Kothary N. Female surgeons as counter stereotype: the impact of gender perceptions on trainee evaluations of physician faculty. J Surg Educ. (2018) 75:1140–8. doi: 10.1016/j.jsurg.2018.01.011

 80. Andraska EA, Phillips AR, Asaadi S, Painter L, Bump G, Chaer R, et al. Gender bias in risk management reports involving physicians in training—A retrospective qualitative study. J Surg Educ. (2023) 80:102–9. doi: 10.1016/j.jsurg.2022.08.018

 81. Olumolade OO, Rollins PD, Daignault-Newton S, George BC, Kraft KH. Closing the gap: evaluation of gender disparities in urology resident operative autonomy and performance. J Surg Educ. (2022) 79:524–30. doi: 10.1016/j.jsurg.2021.10.010

 82. Dahlke AR, Johnson JK, Greenberg CC, Love R, Kreutzer L, Hewitt DB, et al. Gender differences in utilization of duty-hour regulations, aspects of burnout, and psychological well-being among general surgery residents in the United States. Ann Surg. (2018) 268:204–11. doi: 10.1097/SLA.0000000000002700

 83. Jagsi R, Griffith KA, Jones R, Perumalswami CR, Ubel P, Stewart A. Sexual harassment and discrimination experiences of academic medical faculty. J Am Med Assoc. (2016) 315:2120. doi: 10.1001/jama.2016.2188

 84. Andela M. Work-related stressors and suicidal ideation: the mediating role of burnout. J Workplace Behav Health. (2021) 36:125–45. doi: 10.1080/15555240.2021.1897605 

 85. Ouedraogo FB, Lefebvre SL, Hansen CR, Brorsen BW. Compassion satisfaction, burnout, and secondary traumatic stress among full-time veterinarians in the United States (2016–2018). J Am Vet Med Assoc. (2021) 258:1259–70. doi: 10.2460/javma.258.11.1259

 86. Scotney RL, McLaughlin D, Keates HL. An investigation of the prevalence of compassion fatigue, compassion satisfaction and burnout in those working in animal-related occupations using the Professional Quality of Life (ProQoL) Scale. Vet Nurse. (2019) 10:276–84. doi: 10.12968/vetn.2019.10.5.276 

 87. AAVMC. Public Data 2021–2022. (2022). Available online at: https://www.aavmc.org/about-aavmc/public-data/ (accessed September 13, 2022). 

 88. AVMA. U.S. Veterinarians. (2022). Available online at: https://www.avma.org/resources-tools/reports-statistics/market-research-statistics-us-veterinarians (accessed September 10, 2022). 

 89. Morello SL, Colopy SA, Bruckner K, Buhr KA. Demographics, measures of professional achievement, and gender differences for diplomates of the American College of Veterinary Surgeons in 2015. J Am Vet Med Assoc. (2019) 255:1270–82. doi: 10.2460/javma.255.11.1270

 90. Giuffrida MA, Steffey MA, Balsa IM, Morello SL, Kapatkin AS. Gender differences in academic rank among faculty surgeons at US veterinary schools in 2019. Vet Surg. (2020) 49:852–9. doi: 10.1111/vsu.13440

 91. Neill CL, Kakpo AT, Mack R. The role of experience, specialty certification, and practice ownership in the gender wage gap for veterinarians in the United States. J Am Vet Med Assoc. (2021) 258:591–600. doi: 10.2460/javma.258.6.591

 92. Liu X, Dunlop R, Allavena R, Palmieri C. Women representation and gender equality in different academic levels in veterinary science. Vet Sci. (2021) 8:159. doi: 10.3390/vetsci8080159

 93. Stärk KDC, Sifford R, van Andel M. Who wants to be a chief veterinary officer (CVO)?–Thoughts on promoting leadership diversity in the public veterinary sector. Front Vet Sci. (2022) 9:937718. doi: 10.3389/fvets.2022.937718

 94. Smith D, Vardiabasis D, Seaman S, Adamo Y. An explanation of a gender earnings gap in the veterinary profession. Athens J Bus Econ. (2021) 7:145–60. doi: 10.30958/ajbe.7-2-2 

 95. Wang A, Dunlop R, Allavena R, Palmieri C. Gender representation on journal editorial boards in the field of veterinary sciences. Res Vet Sci. (2022) 148:21–6. doi: 10.1016/j.rvsc.2022.05.001

 96. Wayne AS, Mueller MK, Rosenbaum M. Perceptions of maternal discrimination and pregnancy/postpartum experiences among veterinary mothers. Front Vet Sci. (2020) 7:91. doi: 10.3389/fvets.2020.00091

 97. Kogan LR, Booth M, Rishniw M. Factors that impact recruitment and retention of veterinarians in emergency practice. J Am Vet Med Assoc. (2022) 260:1986–92. doi: 10.2460/javma.22.07.0306

 98. Begeny C, Ryan M. Gender Discrimination in the Veterinary Profession: A Brief Report of the BVA Employers' Study 2018. British Veterinary Association. (2022). Available online at: https://www.bva.co.uk/media/2988/gender-discrimination-in-the-vet-profession-bva-workforce-report-nov-2018.pdf (accessed July 20, 2022). 

 99. Knights D, Clarke C. Gendered practices in veterinary organisations. Vet Rec. (2019) 185:407–407. doi: 10.1136/vr.104994

 100. Timmenga FSL, Jansen W, Turner PV, De Briyne N. Mental well-being and diversity, equity, and inclusiveness in the veterinary profession: pathways to a more resilient profession. Front Vet Sci. (2022) 9:888189. doi: 10.3389/fvets.2022.888189

 101. Lawrence JA, Davis BA, Corbette T, Hill EV, Williams DR, Reede JY. Racial/ethnic differences in burnout: a systematic review. J Racial Ethn Health Disparities. (2022) 9:257–69. doi: 10.1007/s40615-020-00950-0

 102. Samuels EA, Boatright DH, Wong AH, Cramer LD, Desai MM, Solotke MT, et al. Association between sexual orientation, mistreatment, and burnout among US medical students. J Am Med Assoc Netw Open. (2021) 4:e2036136. doi: 10.1001/jamanetworkopen.2020.36136

 103. Afonso AM, Cadwell JB, Staffa SJ, Zurakowski D, Vinson AE. Burnout rate and risk factors among anesthesiologists in the United States. Anesthesiology. (2021) 134:683–96. doi: 10.1097/ALN.0000000000003722

 104. Witte TK, Kramper S, Carmichael KP, Chaddock M, Gorczyca K. A survey of negative mental health outcomes, workplace and school climate, and identity disclosure for lesbian, gay, bisexual, transgender, queer, questioning, and asexual veterinary professionals and students in the United States and United Kingdom. J Am Vet Med Assoc. (2020) 257:417–31. doi: 10.2460/javma.257.4.417

 105. Eliason MJ, Dibble SL, Robertson PA. Lesbian, gay, bisexual, and transgender (LGBT) physicians' experiences in the workplace. J Homosex. (2011) 58:1355–71. doi: 10.1080/00918369.2011.614902

 106. West CP, Dyrbye LN, Shanafelt TD. Physician burnout: contributors, consequences and solutions. J Intern Med. (2018) 283:516–29. doi: 10.1111/joim.12752

 107. Pohl R, Botscharow J, Böckelmann I, Thielmann B. Stress and strain among veterinarians: a scoping review. Ir Vet J. (2022) 75:15. doi: 10.1186/s13620-022-00220-x

 108. Holowaychuk MK, Lamb KE. Burnout symptoms and workplace satisfaction among veterinary emergency care providers. J Vet Emerg Crit Care. (2023) 2023:vec.13271. doi: 10.1111/vec.13271

 109. Volk JO, Schimmack U, Strand EB, Reinhard A, Vasconcelos J, Hahn J, et al. Executive summary of the Merck Animal Health Veterinarian Wellbeing Study III and Veterinary Support Staff Study. J Am Vet Med Assoc. (2022) 134:1–7. doi: 10.2460/javma.22.03.0134

 110. Folkard S. Shift work, safety, and aging. Chronobiol Int. (2008) 25:183–98. doi: 10.1080/07420520802106694

 111. Heponiemi T, Aalto A-M, Pekkarinen L, Siuvatti E, Elovainio M. Are there high-risk groups among physicians that are more vulnerable to on-call work? Am J Emerg Med. (2015) 33:614–9. doi: 10.1016/j.ajem.2015.01.034

 112. DiBrito SR, Lopez CM, Jones C, Mathur A. Reducing implicit bias: association of women surgeons #HeForShe task force best practice recommendations. J Am Coll Surg. (2019) 228:303–9. doi: 10.1016/j.jamcollsurg.2018.12.011

 113. Nolen RS., AVMA—Practice Inefficiencies Compound Veterinary Stress. (2021). Available online at: https://www.avma.org/javma-news/2021-12-01/practice-inefficiencies-compound-veterinary-stress (accessed September 12, 2022). 

 114. Bain B, Hansen C, Ouedraogo FB, Radich R, Salois M. 2021 AVMA Report on Economic State of the Veterinary Profession. Schaumbg, IL: American Veterinary Medical Association (2021). 

 115. Ouedraogo FB, Lefebvre SL. Benefits of practice ownership among US private practice veterinarians extend to professional quality of life. J Am Vet Med Assoc. (2022) 260:1971–8. doi: 10.2460/javma.22.05.0218

 116. Maslach C, Leiter MP. The Truth About Burnout: How Organizations Cause Personal Stress and What to Do About It. 1st ed. San Francisco, CA: Jossey-Bass (1997). p. 186. 

 117. Williams ES, Konrad TR, Scheckler WE, Pathman DE, Linzer M, McMurray JE, et al. Understanding physicians' intentions to withdraw from practice: the role of job satisfaction, job stress, mental and physical health. Health Care Manage Rev. (2001) 26:7–19. doi: 10.1097/00004010-200101000-00002

 118. Olson KD. Physician burnout—A leading indicator of health system performance? Mayo Clin Proc. (2017) 92:1608–11. doi: 10.1016/j.mayocp.2017.09.008

 119. Ofri D. Opinion. The Business of Health Care Depends on Exploiting Doctors Nurses. The New York Times (2019). Available online at: https://www.nytimes.com/2019/06/08/opinion/sunday/hospitals-doctors-nurses-burnout.html (accessed February 13, 2023). 

 120. Hodkinson A, Zhou A, Johnson J, Geraghty K, Riley R, Zhou A, et al. Associations of physician burnout with career engagement and quality of patient care: systematic review and meta-analysis. Br Med J. (2022) 2022:e070442. doi: 10.1136/bmj-2022-070442

 121. Page L. The rise and further rise of concierge medicine. Br Med J. (2013) 347:f6465. doi: 10.1136/bmj.f6465

 122. Nett RJ, Witte TK, Holzbauer SM, Elchos BL, Campagnolo ER, Musgrave KJ, et al. Risk factors for suicide, attitudes toward mental illness, and practice-related stressors among US veterinarians. J Am Vet Med Assoc. (2015) 247:945–55. doi: 10.2460/javma.247.8.945

 123. Neill CL, Hansen CR, Salois M. The economic cost of burnout in veterinary medicine. Front Vet Sci. (2022) 9:814104. doi: 10.3389/fvets.2022.814104

 124. Reijula K, Räsänen K, Hämäläinen M, Juntunen K, Lindbohm M-L, Taskinen H, et al. Work environment and occupational health of Finnish veterinarians: veterinarians' work environment and health. Am J Ind Med. (2003) 44:46–57. doi: 10.1002/ajim.10228

 125. Hoy-Gerlach J, Ojha M, Arkow P. Social workers in animal shelters: a strategy toward reducing occupational stress among animal shelter workers. Front Vet Sci. (2021) 8:734396. doi: 10.3389/fvets.2021.734396

 126. Scotney RL, McLaughlin D, Keates HL. A systematic review of the effects of euthanasia and occupational stress in personnel working with animals in animal shelters, veterinary clinics, and biomedical research facilities. J Am Vet Med Assoc. (2015) 247:1121–30. doi: 10.2460/javma.247.10.1121

 127. Powell L, Reinhard CL, Serpell J, Watson B. Workplace relations and opportunities for career development impact the retention of veterinarians in shelter medicine. Front Vet Sci. (2021) 8:732105. doi: 10.3389/fvets.2021.732105

 128. Andrukonis A, Protopopova A. Occupational health of animal shelter employees by live release rate, shelter type, and Euthanasia-related decision. Anthrozoös. (2020) 33:119–31. doi: 10.1080/08927936.2020.1694316 

 129. Andrukonis A, Hall NJ, Protopopova A. The impact of caring and killing on physiological and psychometric measures of stress in animal shelter employees: a pilot study. Int J Environ Res Public Health. (2020) 17:9196. doi: 10.3390/ijerph17249196

 130. Spencer TG, Behar-Horenstein L, Alber JM, Bennet SL, DelMoro R, Dolce J, et al. In their own words: what qualitative analysis of online discussions with students reveals about their experiences with compassion fatigue in shelter medicine. IOSR J Agric Vet Sci. (2016) 9:38–55. doi: 10.9790/2380-0905013855 

 131. Hatch P, Winefield H, Christie B, Lievaart J. Workplace stress, mental health, and burnout of veterinarians in Australia: education, ethics & welfare. Aust Vet J. (2011) 89:460–8. doi: 10.1111/j.1751-0813.2011.00833.x

 132. Adin CA, Stefanou CR, Merlo LJ. Assessment of burnout, professional fulfillment, and strategies for improvement in veterinary faculty at a large academic department. J Vet Med Educ. (2021) 2021:e20210018. doi: 10.3138/jvme-2021-0018

 133. Nassar AK, Waheed A, Tuma F. Academic clinicians' workload challenges and burnout analysis. Cureus. (2019) 2019:6108. doi: 10.7759/cureus.6108

 134. Welp A, Meier LL, Manser T. Emotional exhaustion and workload predict clinician-rated and objective patient safety. Front Psychol. (2015) 5:1573. doi: 10.3389/fpsyg.2014.01573

 135. McKee H, Gohar B, Appleby R, Nowrouzi-Kia B, Hagen BNM, Jones-Bitton A. High psychosocial work demands, decreased well-being, and perceived well-being needs within veterinary academia during the COVID-19 pandemic. Front Vet Sci. (2021) 8:746716. doi: 10.3389/fvets.2021.746716

 136. Keashly L, Neuman JH. Faculty experiences with bullying in higher education: causes, consequences, and management. Adm Theory Prax. (2010) 32:48–70. doi: 10.2753/ATP1084-1806320103

 137. Akella D. Understanding Workplace Bullying: An Ethical and Legal Perspective. Cham: Springer International Publishing (2020). 

 138. Iyer MS, Choi Y, Hobgood C. Presence and comprehensiveness of antibullying policies for faculty at US medical schools. J Am Med Assoc Netw Open. (2022) 5:e2228673. doi: 10.1001/jamanetworkopen.2022.28673

 139. Shah DT, Williams VN, Thorndyke LE, Marsh EE, Sonnino RE, Block SM, et al. Restoring faculty vitality in academic medicine when burnout threatens. Acad Med. (2018) 93:979–84. doi: 10.1097/ACM.0000000000002013

 140. Rizzo J, House R, Lirtzman S. Role conflict and ambiguity in complex organizations. Adm Sci Q. (1970) 15:150–63. doi: 10.2307/2391486

 141. Katzen J, Dodelzon K, Michaels A, Drotman M. Lessons learned: a single academic department's unique approach to preventing physician burnout. Clin Imaging. (2020) 67:58–61. doi: 10.1016/j.clinimag.2020.05.025

 142. De Hert S. Burnout in healthcare workers: prevalence, impact and preventative strategies. Local Reg Anesth. (2020) 13:171–83. doi: 10.2147/LRA.S240564

 143. Shanafelt TD, Balch CM, Bechamps GJ, Russell T, Dyrbye L, Satele D, et al. Burnout and career satisfaction among American surgeons. Ann Surg. (2009) 250:463–71. doi: 10.1097/SLA.0b013e3181ac4dfd

 144. Shanafelt TD, West CP, Sloan JA, Novotny PJ, Poland GA, Menaker R, et al. Career fit and burnout among academic faculty. Arch Intern Med. (2009) 169:990. doi: 10.1001/archinternmed.2009.70

 145. Schwartz SP, Adair KC, Bae J, Rehder KJ, Shanafelt TD, Profit J, et al. Work-life balance behaviours cluster in work settings and relate to burnout and safety culture: a cross-sectional survey analysis. Br Med J Qual Saf. (2019) 28:142–50. doi: 10.1136/bmjqs-2018-007933

 146. Kossek EE, Baltes BB, Matthews RA. How work–family research can finally have an impact in organizations. Ind Organ Psychol. (2011) 4:352–69. doi: 10.1111/j.1754-9434.2011.01353.x

 147. Garcia C, Abreu L, Ramos J, Castro C, Smiderle F, Santos J, et al. Influence of burnout on patient safety: systematic review and meta-analysis. Medicina. (2019) 55:553. doi: 10.3390/medicina55090553

 148. Shanafelt TD, Balch CM, Bechamps G, Russell T, Dyrbye L, Satele D, et al. Burnout and medical errors among american surgeons. Ann Surg. (2010) 251:995–1000. doi: 10.1097/SLA.0b013e3181bfdab3

 149. Shanafelt TD, Bradley KA, Wipf JE, Back AL. Burnout and self-reported patient care in an internal medicine residency program. Ann Intern Med. (2002) 136:358. doi: 10.7326/0003-4819-136-5-200203050-00008

 150. Oxtoby C, Ferguson E, White K, Mossop L. We need to talk about error: causes and types of error in veterinary practice. Vet Rec. (2015) 177:438–438. doi: 10.1136/vr.103331

 151. Perret JL, Best CO, Coe JB, Greer AL, Khosa DK, Jones-Bitton A. The complex relationship between veterinarian mental health and client satisfaction. Front Vet Sci. (2020) 7:92. doi: 10.3389/fvets.2020.00092

 152. Ekstedt M, Söderström M, Åkerstedt T. Sleep physiology in recovery from burnout. Biol Psychol. (2009) 82:267–73. doi: 10.1016/j.biopsycho.2009.08.006

 153. van Dam A. A clinical perspective on burnout: diagnosis, classification, and treatment of clinical burnout. Eur J Work Organ Psychol. (2021) 30:732–41. doi: 10.1080/1359432X.2021.1948400 

 154. Shanafelt TD, Dyrbye LN, West CP, Sinsky CA. Potential impact of burnout on the US physician workforce. Mayo Clin Proc. (2016) 91:1667–8. doi: 10.1016/j.mayocp.2016.08.016

 155. Rohlf VI, Scotney R, Monaghan H, Bennett P. Predictors of professional quality of life in veterinary professionals. J Vet Med Educ. (2022) 49:372–81. doi: 10.3138/jvme-2020-0144

 156. Arbe Montoya AI, Hazel SJ, Matthew SM, McArthur ML. Why do veterinarians leave clinical practice? A qualitative study using thematic analysis. Vet Rec. (2021) 188:vetr.2. doi: 10.1002/vetr.2

 157. Mahoney ST, Strassle PD, Schroen AT, Agans RP, Turner PL, Meyer AA, et al. Survey of the US surgeon workforce: practice characteristics, job satisfaction, and reasons for leaving surgery. J Am Coll Surg. (2020) 230:283–93e1. doi: 10.1016/j.jamcollsurg.2019.12.003

 158. Shanafelt T, Sloan J, Satele D, Balch C. Why do surgeons consider leaving practice? J Am Coll Surg. (2011) 212:421–2. doi: 10.1016/j.jamcollsurg.2010.11.006

 159. Tabur A, Elkefi S, Emhan A, Mengenci C, Bez Y, Asan O. Anxiety, burnout and depression, psychological well-being as predictor of healthcare professionals' turnover during the COVID-19 pandemic: study in a pandemic hospital. Healthcare. (2022) 10:525. doi: 10.3390/healthcare10030525

 160. Shanafelt TD, Mungo M, Schmitgen J, Storz KA, Reeves D, Hayes SN, et al. Longitudinal study evaluating the association between physician burnout and changes in professional work effort. Mayo Clin Proc. (2016) 91:422–31. doi: 10.1016/j.mayocp.2016.02.001

 161. Zhang S. The Great Veterinary Shortage: There Are Not Enough Humans to Take Care of All the Animals. The Atlantic (2022). Available online at: https://www.theatlantic.com/health/archive/2022/07/not-enough-veterinarians-animals/661497/ (accessed February 28, 2023). 

 162. Lloyd J. Tackling the Veterinary Professional Shortage. Mars Veterinary Health. (2022). Available online at: https://www.marsveterinary.com/tackling-the-veterinary-professional-shortage/ (accessed April 6, 2023). 

 163. Hagen JR, Weller R, Mair TS, Kinnison T. Investigation of factors affecting recruitment and retention in the UK veterinary profession. Vet Rec. (2020) 187:354. doi: 10.1136/vr.106044

 164. Ryan EG, Beatty SH, Gray E, Field N, Liston R, Rhodes V, et al. Factors affecting retention of veterinary practitioners in Ireland: a cross-sectional study with a focus on clinical practice. Ir Vet J. (2022) 75:13. doi: 10.1186/s13620-022-00222-9

 165. AVMA. Are we in a Veterinary Workforce Crisis? Available online at: https://www.avma.org/javma-news/2021-09-15/are-we-veterinary-workforce-crisis (accessed February 13, 2023). 

 166. Sinsky CA, Biddison LD, Mallick A, Legreid Dopp A, Perlo J, Lynn L, et al. Organizational evidence-based and promising practices for improving clinician well-being. NAM Perspect. (2020) 2020:11. doi: 10.31478/202011a

 167. Spence Coffey D Elliot K Goldblatt E Council Council on Social Work Education Academy Academy of Nutrition and Dietetics and Saint Louis University Academic Collaborative for Integrative Health . A multifaceted systems approach to addressing stress within health professions education and beyond. NAM Perspect. (2017) 7:201701e. doi: 10.31478/201701e 

 168. Shanafelt T, Stolz S, Springer J, Murphy D, Bohman B, Trockel M. A blueprint for organizational strategies to promote the well-being of health care professionals. NEJM Catal. (2020) 1:CAT.20.0266. doi: 10.1056/CAT.20.0266 

 169. Shanafelt TD, Noseworthy JH. Executive leadership and physician well-being. Mayo Clin Proc. (2017) 92:129–46. doi: 10.1016/j.mayocp.2016.10.004

 170. Lee M, Hudson H, Richards R, Chang C, Chosewood L, Schill A. Fundamentals of Total Worker Health Approaches: Essential Elements for Advancing Worker Safety, Health, and Well-being. Cincinnati, OH: U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, National Institute for Occupational Safety and Health, DHHS (NIOSH) Publication No. 2017-112. 

 171. Card AJ, Ward JR, Clarkson PJ. Rebalancing risk management-part 1: the process for active risk control (PARC). J Healthc Risk Manag. (2014) 34:21–30. doi: 10.1002/jhrm.21155

 172. Spitznagel MB, Ben-Porath YS, Rishniw M, Kogan LR, Carlson MD. Development and validation of a Burden Transfer Inventory for predicting veterinarian stress related to client behavior. J Am Vet Med Assoc. (2019) 254:133–44. doi: 10.2460/javma.254.1.133

 173. Holowaychuk MK. Strategies for fostering resilience as veterinary care providers. Can Vet J Rev Veterinaire Can. (2017) 58:1113–6.

 174. Rohlf VI. Interventions for occupational stress and compassion fatigue in animal care professionals—a systematic review. Traumatology. (2018) 24:186–92. doi: 10.1037/trm0000144 

 175. Moore IC, Coe JB, Adams CL, Conlon PD, Sargeant JM. The role of veterinary team effectiveness in job satisfaction and burnout in companion animal veterinary clinics. J Am Vet Med Assoc. (2014) 245:513–24. doi: 10.2460/javma.245.5.513

 176. Perez GK, Haime V, Jackson V, Chittenden E, Mehta DH, Park ER. Promoting resiliency among palliative care clinicians: stressors, coping strategies, and training needs. J Palliat Med. (2015) 18:332–7. doi: 10.1089/jpm.2014.0221

 177. Moir F, Van den Brink A. Current insights in veterinarians' psychological wellbeing. N Z Vet J. (2020) 68:3–12. doi: 10.1080/00480169.2019.1669504

 178. Kirby EL. “Helping you make room in your life for your needs”: when organizations appropriate family roles. Commun Monogr. (2006) 73:474–80. doi: 10.1080/03637750601061208 

 179. AMA. Creating the Organizational Foundation for Joy in MedicineTM: Organizational Changes Lead to Physician Satisfaction. Professional Well-being. AMA STEPS Forward. AMA Ed Hub. Available online at: https://edhub.ama-assn.org/steps-forward/module/2702510 (accessed February 28, 2023). 

 180. Not One More Vet (NOMV). Available online at: https://www.nomv.org/# (accessed February 28, 2023). 

 181. AVMA. Wellbeing Resources for Veterinary Professionals. American Veterinary Medical Association. Available online at: https://www.avma.org/resources-tools/wellbeing (accessed February 28, 2023). 

 182. Merck Animal Health. How Can Veterinary Professionals Improve Wellbeing at an Individual Level? Available online at: https://www.merck-animal-health.com/how-can-veterinary-professionals-improve-wellbeing-at-an-individual-level/ (accessed February 28, 2023). 

 183. Volk JO, Schimmack U, Strand EB, Vasconcelos J, Siren CW. Executive summary of the Merck Animal Health Veterinarian Wellbeing Study II. J Am Vet Med Assoc. (2020) 256:1237–44. doi: 10.2460/javma.256.11.1237

 184. Goh J, Pfeffer J, Zenios S. Workplace stressors and health outcomes: health policy for the workplace. Behav Sci Policy. (2015) 1:43–52. doi: 10.1353/bsp.2015.0001 

 185. Jin H-Y, Gold C, Cho J, Marzban F, Lim L. The role of healthcare facility design on the mental health of healthcare professionals: a literature review. HERD Health Environ Res Des J. (2023) 16:270–86. doi: 10.1177/19375867221118685

 186. Kay M, Mitchell G, Clavarino A, Doust J. Doctors as patients: a systematic review of doctors' health access and the barriers they experience. Br J Gen Pract. (2008) 58:501–8. doi: 10.3399/bjgp08X319486

 187. West CP, Dyrbye LN, Rabatin JT, Call TG, Davidson JH, Multari A, et al. Intervention to promote physician well-being, job satisfaction, and professionalism: a randomized clinical trial. J Am Med Assoc Intern Med. (2014) 174:527. doi: 10.1001/jamainternmed.2013.14387

 188. Bruneau M, Chang SE, Eguchi RT, Lee GC, O'Rourke TD, Reinhorn AM, et al. A framework to quantitatively assess and enhance the seismic resilience of communities. Earthq Spectra. (2003) 19:733–52. doi: 10.1193/1.1623497 

 189. Moss J. Burnout Is About Your Workplace, Not Your People. Harvard Business Review (2019). Available online at: https://hbr.org/2019/12/burnout-is-about-your-workplace-not-your-people (accessed February 28, 2023). 

 190. Committee Committee on Systems Approaches to Improve Patient Care by Supporting Clinician Well-Being National National Academy of Medicine National National Academies of Sciences Engineering and Medicine. Taking Action Against Clinician Burnout: A Systems Approach to Professional Well-Being. Washington, DC: National Academies Press (2019). 

 191. Yellowlees P. Physician Suicide: Cases and Commentaries. 1st ed. Washington, DC: American Psychiatric Association Publishing (2019). p. 1. 

 192. Yellowlees P. Physician Well-being: Cases and Solutions. 1st ed. Washington, DC: American Psychiatric Association Publishing (2020). p. 1. 

 193. Swensen SJ, Shanafelt TD. Mayo Clinic Strategies to Reduce Burnout: 12 Actions to Create the Ideal Workplace. New York, NY: Oxford University Press (2020). p. 308. doi: 10.1093/med/9780190848965.001.0001 

 194. Carrieri D, Mattick K, Pearson M, Papoutsi C, Briscoe S, Wong G, et al. Optimising strategies to address mental ill-health in doctors and medical students: ‘Care Under Pressure' realist review and implementation guidance. BMC Med. (2020) 18:76. doi: 10.1186/s12916-020-01532-x

 195. Maslach C, Leiter MP, Jackson SE. Making a significant difference with burnout interventions: researcher and practitioner collaboration: burnout interventions. J Organ Behav. (2012) 33:296–300. doi: 10.1002/job.784

 196. Gaiser RR. The teaching of professionalism during residency: why it is failing and a suggestion to improve its success. Anesth Analg. (2009) 108:948–54. doi: 10.1213/ane.0b013e3181935ac1

 197. West CP, Dyrbye LN, Erwin PJ, Shanafelt TD. Interventions to prevent and reduce physician burnout: a systematic review and meta-analysis. Lancet. (2016) 388:2272–81. doi: 10.1016/S0140-6736(16)31279-X

 198. Sinsky CA, Dyrbye LN, West CP, Satele D, Tutty M, Shanafelt TD. Professional satisfaction and the career plans of US physicians. Mayo Clin Proc. (2017) 92:1625–35. doi: 10.1016/j.mayocp.2017.08.017

 199. Spitznagel MB, Martin JT, Carlson MD, Fulkerson CM. Validation of the Burden Transfer Inventory-abbreviated and examination across veterinary medicine positions and settings in the United States. Vet Rec Open. (2022) 9:46. doi: 10.1002/vro2.46

 200. Shirangi A, Fritschi L, Holman C, Morrison D. Mental health in female veterinarians: effects of working hours and having children. Aust Vet J. (2013) 91:123–30. doi: 10.1111/avj.12037

 201. Ashton-James CE, McNeilage AG. A mixed methods investigation of stress and wellbeing factors contributing to burnout and job satisfaction in a specialist small animal hospital. Front Vet Sci. (2022) 9:942778. doi: 10.3389/fvets.2022.942778

 202. Heponiemi T, Presseau J, Elovainio M. On-call work and physicians' turnover intention: the moderating effect of job strain. Psychol Health Med. (2016) 21:74–80. doi: 10.1080/13548506.2015.1051061

 203. Kancherla BS, Upender R, Collen JF, Rishi MA, Sullivan SS, Ahmed O, et al. Sleep, fatigue and burnout among physicians: an American Academy of Sleep Medicine position statement. J Clin Sleep Med. (2020) 16:803–5. doi: 10.5664/jcsm.8408

 204. Harry E, Sinsky C, Dyrbye LN, Makowski MS, Trockel M, Tutty M, et al. Physician task load and the risk of burnout among US physicians in a national survey. Jt Comm J Qual Patient Saf. (2021) 47:76–85. doi: 10.1016/j.jcjq.2020.09.011

 205. Samra R. Brief history of burnout. Br Med J. (2018) 2018:k5268. doi: 10.1136/bmj.k5268

 206. Iskander M. Burnout, cognitive overload, and metacognition in medicine. Med Sci Educ. (2019) 29:325–8. doi: 10.1007/s40670-018-00654-5

 207. Wallace JE, Lemaire JB, Ghali WA. Physician wellness: a missing quality indicator. Lancet. (2009) 374:1714–21. doi: 10.1016/S0140-6736(09)61424-0

 208. Sinsky CA, Bavafa H, Roberts RG, Beasley JW. Standardization vs. customization: finding the right balance. Ann Fam Med. (2021) 19:171–7. doi: 10.1370/afm.2654

 209. Cardwell JM, Lewis EG. Stigma, coping, stress and distress in the veterinary profession - the importance of evidence-based discourse. Vet Rec. (2019) 184:706–8. doi: 10.1136/vr.l3139

 210. Shanafelt T, Trockel M, Rodriguez A, Logan D. Wellness-centered leadership: equipping health care leaders to cultivate physician well-being and professional fulfillment. Acad Med. (2021) 96:641–51. doi: 10.1097/ACM.0000000000003907

 211. Shanafelt T, Dyrbye L. Oncologist burnout: causes, consequences, and responses. J Clin Oncol. (2012) 30:1235–41. doi: 10.1200/JCO.2011.39.7380

 212. Olson K, Sinsky C, Rinne ST, Long T, Vender R, Mukherjee S, et al. Cross-sectional survey of workplace stressors associated with physician burnout measured by the Mini-Z and the Maslach Burnout Inventory. Stress Health. (2019) 35:157–75. doi: 10.1002/smi.2849

 213. Graham B, Cottey L, Smith JE, Mills M, Latour JM. Measuring ‘Need for Recovery' as an indicator of staff well-being in the emergency department: a survey study. Emerg Med J. (2020) 37:555–61. doi: 10.1136/emermed-2019-208797

 214. Reina CS, Rogers KM, Peterson SJ, Byron K, Hom PW. Quitting the boss? The role of manager influence tactics and employee emotional engagement in voluntary turnover. J Leadersh Organ Stud. (2018) 25:5–18. doi: 10.1177/1548051817709007 

 215. Edmonson C, Zelonka C. Our own worst enemies: the nurse bullying epidemic. Nurs Adm Q. (2019) 43:274–9. doi: 10.1097/NAQ.0000000000000353

 216. Heffernan T, Bosetti L. Incivility: the new type of bullying in higher education. Camb J Educ. (2021) 51:641–52. doi: 10.1080/0305764X.2021.1897524 

 217. Livne Y, Goussinsky R. Workplace bullying and burnout among healthcare employees: the moderating effect of control-related resources: Livne and Goussinsky. Nurs Health Sci. (2018) 20:89–98. doi: 10.1111/nhs.12392

 218. Hershcovis MS, Turner N, Barling J, Arnold KA, Dupré KE, Inness M, et al. Predicting workplace aggression: a meta-analysis. J Appl Psychol. (2007) 92:228–38. doi: 10.1037/0021-9010.92.1.228

 219. Tuckey MR, Li Y, Neall AM, Chen PY, Dollard MF, McLinton SS, et al. Workplace bullying as an organizational problem: spotlight on people management practices. J Occup Health Psychol. (2022) 27:544–65. doi: 10.1037/ocp0000335

 220. Barratt-Pugh LG, Krestelica D. Bullying in higher education: culture change requires more than policy. Perspect Policy Pract High Educ. (2019) 23:109–14. doi: 10.1080/13603108.2018.1502211 

 221. Pizzolon CN, Coe JB, Shaw JR. Evaluation of team effectiveness and personal empathy for associations with professional quality of life and job satisfaction in companion animal practice personnel. J Am Vet Med Assoc. (2019) 254:1204–17. doi: 10.2460/javma.254.10.1204

 222. van Dierendonck D, Schaufeli WB, Buunk BP. Burnout and inequity among human service professionals: a longitudinal study. J Occup Health Psychol. (2001) 6:43–52. doi: 10.1037/1076-8998.6.1.43

 223. Morris JB, Burke SV, Berns JS. Are we paying our housestaff fairly? Ann Surg. (2014) 260:1–2. doi: 10.1097/SLA.0000000000000703

 224. Reith TP. Burnout in United States healthcare professionals: a narrative review. Cureus. (2018) 2018:3681. doi: 10.7759/cureus.3681

 225. Himmelstein DU, Ariely D, Woolhandler S. Pay-for-performance: toxic to quality? Insights from behavioral economics. Int J Health Serv Plan Adm Eval. (2014) 44:203–14. doi: 10.2190/HS.44.2.a

 226. Karasek RA. Job demands, job decision latitude, and mental strain: implications for job redesign. Adm Sci Q. (1979) 24:285. doi: 10.2307/2392498 

 227. Freeborn DK. Satisfaction, commitment, and psychological well-being among HMO physicians. West J Med. (2001) 174:13–8. doi: 10.1136/ewjm.174.1.13

 228. Southwick FS, Southwick SM. The loss of a sense of control as a major contributor to physician burnout: a neuropsychiatric pathway to prevention and recovery. J Am Med Assoc Psychiatry. (2018) 75:665. doi: 10.1001/jamapsychiatry.2018.0566

 229. Swensen S, Kabcenell A, Shanafelt T. Physician-organization collaboration reduces physician burnout and promotes engagement: the Mayo Clinic experience. J Healthc Manag. (2016) 61:8. doi: 10.1097/00115514-201603000-00008

 230. Booth M, Rishniw M, Kogan LR. The shortage of veterinarians in emergency practice: a survey and analysis. J Vet Emerg Crit Care. (2021) 31:295–305. doi: 10.1111/vec.13039

 231. Pisljar T, van der Lippe T, den Dulk L. Health among hospital employees in Europe: a cross-national study of the impact of work stress and work control. Soc Sci Med. (2011) 72:899–906. doi: 10.1016/j.socscimed.2010.12.017

 232. Shanafelt TD. Enhancing meaning in work: a prescription for preventing physician burnout and promoting patient-centered care. J Am Med Assoc. (2009) 302:1338. doi: 10.1001/jama.2009.1385

 233. Moody AB. The Dark Side of Calling: A Partial Test of the Work as Calling Theory (WCT) Using the Veterinarian Occupational Well-Being Study (VOWS). (Ph.D.), Colorado State University, Colorado, United States (2022). p. 166. Available online at: https://www.proquest.com/dissertations-theses/dark-side-calling-partial-test-work-as-theory-wct/docview/2674366978/se-2?accountid=14505 (accessed January 2, 2023). 

 234. Dunn PM, Arnetz BB, Christensen JF, Homer L. Meeting the imperative to improve physician well-being: assessment of an innovative program. J Gen Intern Med. (2007) 22:1544–52. doi: 10.1007/s11606-007-0363-5

 235. Pasfield K, Gottlieb T, Tartari E, Ward M, Quain A. Sickness presenteeism associated with influenza-like illness in veterinarians working in New South Wales: Results of a state-wide survey. Aust Vet J. (2022) 100:243–53. doi: 10.1111/avj.13153

 236. Xi X, Lu Q, Wo T, Pei P, Lin G, Hu H, et al. Doctor's presenteeism and its relationship with anxiety and depression: a cross-sectional survey study in China. Br Med J Open. (2019) 9:e028844. doi: 10.1136/bmjopen-2018-028844

 237. Vela-Bueno A, Moreno-Jiménez B, Rodríguez-Muñoz A, Olavarrieta-Bernardino S, Fernández-Mendoza J, De la Cruz-Troca JJ, et al. Insomnia and sleep quality among primary care physicians with low and high burnout levels. J Psychosom Res. (2008) 64:435–42. doi: 10.1016/j.jpsychores.2007.10.014

 238. Stewart NH, Arora VM. The impact of sleep and circadian disorders on physician burnout. Chest. (2019) 156:1022–30. doi: 10.1016/j.chest.2019.07.008

 239. Sonnenschein M, Sorbi MJ, van Doornen LJP, Schaufeli WB, Maas CJM. Evidence that impaired sleep recovery may complicate burnout improvement independently of depressive mood. J Psychosom Res. (2007) 62:487–94. doi: 10.1016/j.jpsychores.2006.11.011

 240. Meehan M, Bradley L. Identifying and evaluating job stress within the Australian small animal veterinary profession. Aust Vet Pr. (2007) 37:70–83. 

 241. Jean WC, Ironside NT, Felbaum DR, Syed HR. The impact of work-related factors on risk of resident burnout: a global neurosurgery pilot study. World Neurosurg. (2020) 138:e345–53. doi: 10.1016/j.wneu.2020.02.115

 242. Trockel MT, Menon NK, Rowe SG, Stewart MT, Smith R, Lu M, et al. Assessment of physician sleep and wellness, burnout, and clinically significant medical errors. J Am Med Assoc Netw Open. (2020) 3:e2028111. doi: 10.1001/jamanetworkopen.2020.28111

 243. Karhula K, Hakola T, Koskinen A, Lallukka T, Ojajärvi A, Puttonen S, et al. Ageing shift workers' sleep and working-hour characteristics after implementing ergonomic shift-scheduling rules. J Sleep Res. (2021) 30:13227. doi: 10.1111/jsr.13227

 244. Densen P. Challenges and opportunities facing medical education. Trans Am Clin Climatol Assoc. (2011) 122:48–58.

 245. Chigerwe M, Boudreaux KA, Ilkiw JE. Self-directed learning in veterinary medicine: are the students ready? Int J Med Educ. (2017) 8:229–30. doi: 10.5116/ijme.5929.402f

 246. ClinicalKey. Clinical Decision Support You Can Trust. Available online at: https://www.elsevier.com/solutions/clinicalkey (accessed April 13, 2023). 

 247. Reagan KL, Pires J, Quach N, Gilor C. Evaluation of a machine learning tool to screen for hypoadrenocorticism in dogs presenting to a teaching hospital. J Vet Intern Med. (2022) 36:1942–6. doi: 10.1111/jvim.16566

 248. Basran PS, Appleby RB. The unmet potential of artificial intelligence in veterinary medicine. Am J Vet Res. (2022) 83:385–92. doi: 10.2460/ajvr.22.03.0038

 249. Appleby RB, Basran PS. Artificial intelligence in veterinary medicine. J Am Vet Med Assoc. (2022) 260:819–24. doi: 10.2460/javma.22.03.0093

 250. Weiner S. Med School in 3 Years: Is This the Future of Medical Education? AAMC. Available online at: https://www.aamc.org/news-insights/med-school-3-years-future-medical-education (accessed April 12, 2023).

 251. Slavin SJ, Schindler DL, Chibnall JT. Medical student mental health 30: improving student wellness through curricular changes. Acad Med. (2014) 89:573–7. doi: 10.1097/ACM.0000000000000166

 252. Hafen M, Drake AS, Elmore RG. Predictors of psychological well-being among veterinary medical students. J Vet Med Educ. (2022) 2022:e20210133. doi: 10.3138/jvme-2021-0133

 253. Dale S, Olds J. Maintaining professionalism in the face of burnout. Br J Gen Pract. (2012) 62:605–7. doi: 10.3399/bjgp12X658449

 254. Dobkin PL, Hutchinson TA. Teaching mindfulness in medical school: where are we now and where are we going? Med Educ. (2013) 47:768–79. doi: 10.1111/medu.12200

 255. Ayala EE, Winseman JS, Johnsen RD, Mason HRC. US medical students who engage in self-care report less stress and higher quality of life. BMC Med Educ. (2018) 18:189. doi: 10.1186/s12909-018-1296-x

 256. Kushner RF, Kessler S, McGaghie WC. Using behavior change plans to improve medical student self-care. Acad Med. (2011) 86:901–6. doi: 10.1097/ACM.0b013e31821da193

 257. Parsa-Parsi RW. The revised declaration of Geneva: a modern-day physician's pledge. J Am Med Assoc. (2017) 318:1971. doi: 10.1001/jama.2017.16230

 258. Slavin SJ, Chibnall JT. Finding the why, changing the how: improving the mental health of medical students, residents, and physicians. Acad Med. (2016) 91:1194–6. doi: 10.1097/ACM.0000000000001226

 259. Yeluru H, Newton HL, Kapoor R. Physician burnout through the female lens: a silent crisis. Front Public Health. (2022) 10:880061. doi: 10.3389/fpubh.2022.880061

 260. Nelson V, Dubov A, Morton K, Fraenkel L. Using nominal group technique among resident physicians to identify key attributes of a burnout prevention program. PLoS ONE. (2022) 17:e0264921. doi: 10.1371/journal.pone.0264921

 261. ACGME. Physician-Well-Being. Available online at: https://www.acgme.org/what-we-do/initiatives/physician-well-being (accessed March 1, 2023). 

 262. McMahon GT, Katz JT, Thorndike ME, Levy BD, Loscalzo J. Evaluation of a redesign initiative in an internal-medicine residency. N Engl J Med. (2010) 362:1304–11. doi: 10.1056/NEJMsa0908136

 263. Thanarajasingam U, McDonald FS, Halvorsen AJ, Naessens JM, Cabanela RL, Johnson MG, et al. Service census caps and unit-based admissions: resident workload, conference attendance, duty hour compliance, and patient safety. Mayo Clin Proc. (2012) 87:320–7. doi: 10.1016/j.mayocp.2011.12.012

 264. O'Connor E. Sources of work stress in veterinary practice in the UK. Vet Rec. (2019) 184:588. doi: 10.1136/vr.104662

 265. Goitein L, Ludmerer KM. Resident workload—Let's treat the disease, not just the symptom: comment on “Effect of the 2011 vs 2003 Duty Hour Regulation–Compliant Models on Sleep Duration, Trainee Education, and Continuity of Patient Care Among Internal Medicine House Staff.” J Am Med Assoc Intern Med. (2013) 173:655. doi: 10.1001/jamainternmed.2013.740

 266. O'Connor AB, Lang VJ, Bordley DR. Restructuring an inpatient resident service to improve outcomes for residents, students, and patients. Acad Med. (2011) 86:1500–7. doi: 10.1097/ACM.0b013e3182359491

 267. Coit MH, Katz JT, McMahon GT. The effect of workload reduction on the quality of residents' discharge summaries. J Gen Intern Med. (2011) 26:28–32. doi: 10.1007/s11606-010-1465-z

 268. Goitein L, Shanafelt TD, Nathens AB, Curtis JR. Effects of resident work hour limitations on faculty professional lives. J Gen Intern Med. (2008) 23:1077–83. doi: 10.1007/s11606-008-0540-1

 269. Bianchi R, Schonfeld IS, Laurent E. Burnout–depression overlap: a review. Clin Psychol Rev. (2015) 36:28–41. doi: 10.1016/j.cpr.2015.01.004

 270. Lee Y, Medford A, Halim A. Burnout in physicians. J R Coll Physicians Edinb. (2015) 45:104–7. doi: 10.4997/JRCPE.2015.203

 271. National Academy of Medicine (NAM). Valid and Reliable Survey Instruments to Measure Burnout, Well-Being, and Other Work-Related Dimensions. National Academy of Medicine. Available online at: https://nam.edu/valid-reliable-survey-instruments-measure-burnout-well-work-related-dimensions/ (accessed November 2, 2022). 

 272. Jones-Bitton A, Gillis D, Peterson M, McKee H. Latent burnout profiles of veterinarians in Canada: findings from a cross-sectional study. Vet Rec. (2023) 192:281. doi: 10.1002/vetr.2281

 273. Greig P, Snow R. Fatigue and risk: are train drivers safer than doctors? Br Med J. (2017) 2017:j5107. doi: 10.1136/bmj.j5107

 274. Wallace JE. Burnout, coping and suicidal ideation: an application and extension of the job demand-control-support model. J Workplace Behav Health. (2017) 32:99–118. doi: 10.1080/15555240.2017.1329628 



OPS/images/fvets-10-1184526-t001.jpg
Organizational targets to improve veterinarian wellbei

Confront existing organizational issues:

o Add measures of employee wellbeing to routine institutional
performance assessments

Acknowledge and reduce complesity of workloads where possible

o Reassess whether incentivization strategies undermine
wellness efforts

Acknowledge and reduce excessive workload volume

o Reassess whether incentivization appropriately targets the desired
work focus

Reassess performance expectations and reconfigure those that are
unreasonably high

o Reduce bureaucracy

Reduce excessive workday length/overtime, ensure work compression does
not occur

Promote workforce health and wellness:

Improve clinician autonomy and control over work

Discourage presenteeism

Identify and address systems inefficiencies and redesign workflow as indicated

Align schedules to appropriately manage workload and patient care
when staff illness occurs

Assess technician/clinician/patient ratios and improve staffing where needed

Integrate wellness, resiliency, and self-care skills into veterinary
curricula and workplace settings

Offer work flexibility where possible

Offer work-life integration support

Reassess scheduling for existing on-call and after-hours work systems. Hire
additional staff and implement alternate scheduling as needed.

.

Where relevant, acknowledge and offer aid with impacts of
educational debt, low salaries and/or personal financial issues

Account for other non-clinical workplace demands/pressures/expectations
and their associated complexity of mental effort and logistics

Improve staff access to administrative support

Incorporate the demonstration of health and wellness of students,
faculty, and practitioners into academic accreditation requirements

Align supportive wellness policies

Identify and mitigate causes of staffing turnover

Offer a variety of opportunities and availability of health and
wellness resources

Address toxic work environments including bullying/mobbing

Reduce workplace-related challenges in accessing health/wellness
resources (e.g., logistical conflicts)

Address resource hoarding

Encourage time within the workday for wellness

Remove time barriers to professionalism and teamwork

Provide quiet space for breaks

Address persistent historical negative institutional norms

Eradicate stigma of experiencing burnout

Assess and reconsider management styles and techniques; improve deficiencies
in compassionate leadership, uphold organizational fairness and transparency

Support students, trainees, and professionals in the
practice setting:

Reduce technological burden where possible

o Acknowledgment of problems in the workplace environment
by leadership

Provide adequate equipment technological support

Improve alignment of health professional skills and interests with
work effort

Address burdens of email and messaging systems

Provide support during contentious client interactions

Minimize complexity and improve efficiency and usability of medical
record systems

Organizational emphasis of the importance of health and wellbeing
in both students and practicing health professionals

Include a broad representation of clinicians and specialties in
policy discussions

Provide accessible education regarding individual
wellness techniques

Address salary inequities if present

Take actions to reduce stigma associated help-seeking

Consider perspectives of underrepresented professional groups

Train and create positive role models

Address conscious and unconscious biases in individuals and
workplace culture

Provide appropriate and adequate preparation and support for
trainee mentors
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