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Abstract
Background: Training as a physician has been demonstrated to be a source of personal and familial distress; we sought to assess and analyse the holistic impact of a surgical career by examining non-physical effects upon surgeons and their families.
Methods: The MEDLINE database was systematically searched from inception to June 2014 in accordance with PRISMA guidance. Two reviewers independently reviewed articles using pre-defined inclusion and exclusion criteria.
Results: 71 articles met inclusion criteria. Fifty-four studies (77%) assessed burnout with a reported prevalence of 12.6-58% (mean 34.6%, SD 11.0%). Workload was found to be the most significant contributor to burnout. Rates of psychiatric morbidity ranged between 16-37% (mean 25.3%, SD 6.6%) and rates of suicidal ideation, especially amongst more senior surgeons and those involved in malpractice, was higher than the general population. Depression was reported in 30.8-37.5% (mean 33.9%, SD 3.1%). All were strongly associated with workload and burnout; indicative of a likely synergistic effect. Other risk factors included juniority and lower age, poor professional relationships, work-home conflicts and poor work-life balance. Protective factors included marriage or spousal support, career satisfaction, autonomy and academic practice.
Conclusion: Surgeons have a high prevalence of burnout, psychiatric morbidity and depression, with suicidal ideation rates higher than the general population. Professional factors contribute significantly to these phenomena. Although personal and familial factors are protective, they are eroded by the overwhelming impact of professional factors; nevertheless, career satisfaction rates remain high.


Introduction
A career as a physician is demanding, both physically and mentally. A review in 2003 by Shanafelt et al1 identified initial works which had recognised burnout, psychiatric disorders and depression to be prevalent amongst cancer clincians,2 general practitioners, hospital practitioners,3,4 and especially emergency medicine physicians.5 Early evidence showed how these non-physical effects may be detrimental not just to the physician but also to the care of patients and a call for more research to further explore the causes and ramifications of physician distress was made. Since then the body of literature surrounding these non-physical effects has increased substantially.6 The prevalence of burnout amongst physicians has recently been quoted between 30-65% across specialities, the most affected being front-line services.7 Increasing evidence is also pointing to burnout being associated with repercussions for physicians in terms of increasing medical errors and malpractice cases, and also for patients in terms of reduced quality of care and safety.8–14 Burnout and depressive symptoms are not only limited to practicing physicians; medical students are also prone to experiencing these effects although the zenith is during post-graduate training years.15
Surgeons are not exempt from these effects. With reported attrition rates between 12-24%,16–18 it is unsurprising that medical students consider a career in surgery to have the highest perceived stress rates.19 Indeed some evidence shows that those drawn to a surgical career have intrinsically more stress resistance,19 are more prepared to tolerate the lifestyle and workload,20 or have personalities which are more dispassionate, logical and extroverted.21–24
A recent review,25 looked at the physical consequences of surgical training and concluded that there is a real potential for harm with respect to personal health and well-being of those practicing the art and craft of surgery. Less however has been done in order to amalgamate the information available with respect to non-physical effects. This is partly due to the nature of these effects; previous attempts at reviewing the literature have either only considered only burnout and stress amongst surgeons,26,27 or proved difficult owing to heterogeneous reporting.28 Other studies that have examined factors which we believe to be of importance – such as psychiatric disturbance, mental health, effects on family life as well as on family members directly, and financial concerns – have not, to our knowledge, been included in an overall review. The objective of this review is to systematically evaluate the literature with respect to the non-physical effects that surgeons face during their careers, and how these may impact on the surgeon themselves, their family and their lifestyle.


Methods
Data sources and search strategy
A protocol was established before the study and is outlined herein; using the PubMed interface, a search of the MEDLINE database was conducted for all articles up to June 2014. Medical Subject Heading (MeSH) terms were used to construct two search domains with each term being linked with an “OR” function. The domains were coupled using the “AND” function. One domain related to the population (surgeons) and one to the desired outcomes (non-physical effects):
(((((((("Burnout, Professional"[MeSH]) OR "Stress, Psychological"[MeSH]) OR "Suicide"[MeSH]) OR "Medical Errors/psychology"[MeSH]) OR "Quality of Life"[MeSH]) OR ("Spouses/epidemiology"[MeSH] OR "Spouses/psychology"[MeSH]) OR ("Family/epidemiology"[MeSH] OR "Family/psychology"[MeSH])) OR "Mental Health/statistics and numerical data"[MeSH]) OR "Workload/psychology"[MeSH]) AND ("Specialties, Surgical"[MeSH])
Additional articles were retrieved using hyperlinks or via reference lists. Only publications in English were considered.
Study Selection
Articles were selected for review according the following criteria: original article involving surgeons exploring non-physical effects, described quantitatively the associated prevalence rates. Exclusion criteria were any study not in the English language, not focused on surgeons, no focus on non-physical effects, and reporting in a qualitative rather than quantitative manner. Two reviewers (YO and MH) independently assessed all retrieved articles and any disagreements were resolved by consensus.
Data Extraction
Data was extracted by two authors (YO and MH) independently using a pre-determined data extraction tool. Extracted points included author, year, Oxford Centre for Evidence Based Medicine (OCEBM) evidence level,29 country, population, response rate, surgeon type, speciality, study type, methodology, measurement tool used, rates of incidence, and relevant risk factors and protective factors.
Data was entered and tabulated in Microsoft Excel (2013, Microsoft, Redmond, WA) for analysis using built-in functions. The study was planned, conducted and reported in adherence to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) standards.30


Results
The search strategy returned 1444 articles of which 65 articles were accepted, a further 3 added from article reference lists and 3 via other sources. Overall 71 articles were accepted for inclusion into the final review (Figure 1). Retrieved study characteristics and demographics are summarised in Table 1.
Data Set
Eight (11.3%) studies utilised the same data-set from the American College of Surgeons (ACS) 2008 survey,31–39 and a further three (4.2%) from the ACS 2010 survey,40–42; thus their data has only been used once. All of the other studies utilised their own data-sets. Two,43,44 (2.8%) studies (n=807) were focused solely on surgeons’ spouses and two, 45,46 were reviews. Overall 33,666 individual (non-duplicated) surgeons were investigated across 67 studies (94.3%).
Burnout
Fifty-two studies included either fully or partially the Maslach Burnout Inventory,47 (MBI, 52/71, 71.8%) or the Copenhagen Burnout Inventory,48 (CBI, 2/71, 2.8%) in their study design. Burnout was not uniformly reported amongst the studies, thus a proxy measurement in terms of emotional exhaustion (EE), which has been shown to be the most correlative single measure of physician burnout,11,46 was used. A high subscale score (EE  27) was taken to indicate burnout. By this criteria, the reported prevalence was 12.6-58%,31–42,49–74 (Mean 34.6%, SD 11.0%) with a data-set of 20,560 individual surgeons. Amongst specialities, obstetrics and gynaecology (O&G, 41.6%), orthopaedic (41.3%) and urological (41.2%) surgeons had the highest reported rates of burnout whilst cardiothoracic (14.3%), general (26%) and ENT (28.5%) surgeons had the lowest.
Psychiatric Distress
Sixteen studies (22.5%) used a version of the Short Form Health Questionnaire (SF),75–77 scoring system and eleven (15.3%) used a version of the General Health Questionnaire (GHQ),78,79 scoring system. GHQ-12 scores 4 and SF scores 0.5SD below population norm or those in the low mental component score (MCS) range were taken as indicating psychiatric distress. These values were chosen in keeping with previously published limits for GHQ-12,2,78 and population-level cut off-scores for minimally important differences with respect to SF.80
The reported overall prevalence was between 16-37%,32,33,35,36,58,71–74,81–83 (mean 25.3%, SD 6.6%) (Table 4); similar rates were also reported using other tools.84,85 Trauma (37%), transplant (31%) and general surgeons (30%) reported the highest rates of psychiatric distress, whereas orthopaedics (20%), ENT (21%) and neurosurgeons (25%) had the lowest rates.33
Depression
Screen positive depression rates were assessed by the Primary Care Evaluation of Mental Disorders (PRIME-MD)86 (14/71, 19.7%) and Center for Epidemiological Studies Depression (CES-D) (3/71, 4.2%) scale tools. Analysis of independent data sets, under normal circumstances (e.g. no malpractice, low work-home conflicts), gave a range between 30.8-37.5%36,40,49,64,65 (Mean 33.9%, SD 3.1%, Table 5). When considering all reported rates, including sub-groups within the same data sets, results ranged between 20-50.9%.31–33,35–38,40,49,64
Comparing specialities, transplant (37%), cardiothoracic (35%) and trauma surgeons (34%) reported the highest rates with the lowest rates being reported by O&G (20%), orthopaedic and neurosurgeons (21% both).33
Suicidal Ideation
Reported rates varied from 4-7.9%,33,38,40,42,87 with rates in the age groups 45-54, 55-64 and 64+ being between 1.5-3 times greater than the general population.38 Comparing specialities, vascular (7.7%), cardiothoracic (7.3%) and trauma surgery (7%) had the highest reported rates, with O&G (3.8%), transplant (4.1%) and neurosurgery (4.4%) having the lowest.33
Career Satisfaction
Between 67%-85%,36,40,49,65,67,81,88 of practicing surgeons reported that they would become surgeons again or actively reflect on being satisfied with being a surgeon. Only around 50% however would recommend becoming a physician or surgeon to their children.36,40 Amongst the specialities, vascular and general surgeons appeared to have the lowest career satisfaction, with paediatric and transplant surgeons having the highest.33
Substance Abuse
Problematic alcohol use was reported to be present in between 15%,42 and 30%,89 of surgeons with a further 6.8% being classed as at risk.65 Surgeons who were younger, female and partnered were at significantly higher risk, as were those with low spousal satisfaction and those without children.42
Work-Home Conflicts & Family Life
Work-home conflicts (WHCs) were reported more often by younger and more junior surgeons,41 those with children,41 women more than men,35 (62.2% vs 48.5%, P<0.001), surgeons who were married to physicians (62% vs 48.5%),34 and general surgeons (when compared to other specialities).41 Risk factors for WHCs included work hours,31,41 and nights or weekends on call.31 Both sexes were most likely to resolve WHCs in a manner that met both professional and personal responsibilities.34,35 The consequences of WHC included burnout, psychiatric distress, depression, alcohol abuse, reduced spousal and career satisfaction, as well as increased likelihood of leaving surgical practice.35,41,71,90
Risk factors
The main reported factors associated with burnout, psychiatric distress, depression screen positive scores and career satisfaction are outlined in Table 2.


Discussion
The major non-physical consequences of a surgical career are outlined in Table 2, however multiple other factors and themes were also frequently reported in the returned studies which also have a substantial effect on the lives of surgeons and of those around them. Each individual consequence would itself be damaging, however a vulnerability exists due to their common influencing factors; usually more than one problem is present and they often have synergistic and detrimental effects.
Burnout
Burnout is a syndrome of emotional exhaustion (EE), alienation or depersonalisation, and reduced personal accomplishment that follows periods of severe stress especially in altruistic professions.47 Its presence is implicated in adverse outcomes for both patients and surgeons, operatively and vocationally.26,45,91,92
Previously reported values for burnout are similar, ranging from 39.6-60.3%,7,15 with one study suggesting that using EE>27 as a marker actually under-reports burnout.15 Variation in specialities is documented in Table 3 and is in keeping with previous findings by Shanfelt et al which reported higher burnout rates amongst front-line specialities.7
[bookmark: _GoBack]With respect to causative factors, professional influences were the most dominant. Previous work in non-surgeon physicians, 5,7,9 including a meta-analysis,46 had identified work-load to be the most significant risk factor for burnout, and our results further support this. Work-load, as defined by increasing hours, nights or weekends on call or patient load and regardless of speciality or country of origin, was the most significant risk factor. Other professional factors included juniority or less experience,51,53,54,71,90,93–95 and being in private practice;33,35,68 although some studies did not demonstrate any relationship54,65,67 or demonstrated contradicting results.51,96 Two studies also associated poor professional relationships as a cause, reporting that consultants who felt they had inadequate training in communication and management skills experienced higher burnout rates.73,83
Personal factors were also implicated in burnout development; younger age,59,65,83,93, female gender,35,60,62,65,93,96 and the presence of work-home conflicts (WHCs),35,42 were found to be independent risk factors for burnout by the majority of studies, although some failed to show any relationship for age,49,54,72,96 or gender,49,54,67,72,88 or demonstrated contradicting results.39 Spousal occupation33,36 was also associated with surgeons whose spouses worked as a health-care professionals being particularly at risk.
Protective factors however we also elucidated. Professional factors which were associated with reduced rates of burnout included an academic career or being in an academic setting,33,35–37,63,65 career-choice satisfaction,33,62,64,73 and self-governance or autonomy at work,46,50,53,55,59,62,63,97, whilst personal factors included surgeons who were married,54 living with a partner,52 or who had a supportive partner or spouse,59,62,63,69,70,82,89,97, although some studies also reported that marital status had no effect.49,60,64,67,72,93 The presence of children was generally reported as being protective,33,35,36,38,53 although some studies were equivocal,60,64 whilst others were contradicting.36,88 Other protective factors included having social groups outside of medical practice,53 and maintaining active hobbies and/or making time for exercise.50,53,62,71,90
Psychiatric Distress
Our reported rates are comparable to rates amongst general practitioners (20.3%), hospital practitioners (24.6%),3 and also the UK general population 18.3%.98 When compared to the general population, three studies,84,99,100 found that surgeons had significantly higher distress scores and two found no difference.101,102 In one of the former studies, the difference was attributed mainly to the surgeons with night on-call duties.100 Risk factors mirrored those of burnout; work-load was the crucial factor, and in a comparison amongst general surgeons, psychiatric distress was significantly reduced following work hour restrictions.84,99 With respect to gender,35,84,99,103 and age or seniority,99,104 reports were equivocal.
Personal repercussions of psychiatric distress included physical manifestations and clinically diagnosed mental health disorders,103 obsessive compulsive disorder,84,99 somatisation,84,85,99 anxiety,84,85,99,104 and hostility,84,99 with some occurring significantly more often in surgeons than the population on the whole.84,104 Few surgeons seem to seek psychiatric help, with many stating that they are worried about the repercussions of seeking assistance, especially when concerning depression, and particularly so when in private practice when compared to academic surgeons.33
Protective factors, as with burnout, were centred mainly on family matters and personal lifestyle. Marriage,71,73,84,105 having children,105 and satisfaction with work-life balance,89 were significantly associated with reduced distress, although those surgeons who were married to physicians had higher rates of psychiatric distress,34 than their counterparts. Other protective factors included residents with higher grit,94 and those who make time for hobbies,71,90 or exercise.71
Depression
The prevalence of depression in our review is in keeping with previously reported rates; Shanafelt et al,7 Dyrbye et al,15 utilising the PRIME-MD questionnaire reported a depression screen positive rate of 37.8% and 40-50.8%, amongst US surgical and non-surgical doctors, respectively. Similarly, Goebert et al106 reported a rate of 18.5-23.8% as assessed by CES-D amongst medical students and residents.
Professional factors were overall the most significant stressors with respect to depression and included high work hours and increasing nights on call,31,64,105 career dissatisfaction,49,64 low income,105 private practice,33 reduced autonomy,105 and recent medical error,37 or malpractice action.40 Quantifying the difference with respect to working hours and nights on call, one study reported a depression rate of 39% for those working over 80 hours per week compared to only 25% for those working less than 60 hours; similar results were also noted for frequent nights on call.31
Personal factors included the presence of smoking,49 and alcohol misuse or abuse,42 whilst familial factors included a full-time working spouse,34 or recent work-home conflicts.41
Age,49,64 seniority or experience,49,64 gender,35,49 marital status,49,64 and having children,49,64,105 were also reported as factors, however their reported influences between the studies were varied and disparate, similar to previously published reports on medical specialities.106
These effects are not limited to surgeons; amongst physicians, reported rates of depression and psychiatric distress are similar with risk factors mirroring those that we have reported.107,108
Suicidal Ideation
Results from a meta-analysis of physician suicides between 1960-2003 echo these findings, reporting that male physicians had a higher risk than the general population for suicide, with female physicians having more than a double risk.109 Overall rates amongst physicians were comparable at 6.3-8.1%,7,15 whilst amongst medical students and interns the rate is 4.6-6.8%.106
Risk factors were similar to other mental health complications but also included depression positive screen, burnout, divorce, recent medical error,38 and number of nights on call.31 Higher rates of suicidal ideation have also been reported in surgeons who have recently experienced malpractice lawsuits,40 and those with evidence of alcohol abuse or dependence.42 In one survey, 39% of those reporting suicidal ideation said they would be reluctant to seek help for the treatment of their mental health or substance misuse problems due to concern that it would affect their licence to practice.38 This situation is further compounded by the taboo associated with discussing stress having been implicated in worsening psychiatric distress.89 This is especially pertinent as having seen a general practitioner within the previous year,39 or talking with a professional,72 was protective for burnout (one of the major risk factors for suicidal ideation). This phenomenon is not confined to surgeons; physician are also known to avoid engagement with mental health services due to similar fears, including concerns about confidentiality, stigmatisation, disciplinary issues and licencing delays with associated loss of earnings.107,108,110
Factors which protected against suicidal ideation included being married or in a relationship, having young children and practicing in an academic setting.38
Career Satisfaction
Previous studies on both medical and surgical specialities demonstrated that generalists (general surgeons and their subspecialties, internal medicine, O&G) were the least satisfied with their work-life balance, compared to referral specialities such as paediatrics, radiology, dermatology and ophthalmology.7 Comparison amongst genders was equivocal with some studies showing greater rates of satisfaction amongst men,35 others women,88 and some showing no difference.49 Similar inconsistency was observed with respect to marital status,49,104 children,49,64 as well as residency location.49,81,104
These findings may suggest, that despite satisfaction, surgeons do appreciate the stresses and strains on them and may wish these not to be experienced by their children. Furthermore, it may also be that surgeons are prepared for the self-sacrifice. Amongst orthopaedic surgeons, 80% of residents and 88% of faculty believed that life sacrifices are required for a career in medicine, and furthermore that they are worthwhile.71 This attitude, whilst may hold true today, may not necessarily be the same for future generations,111 and it may be that surgeons do not wish their children to make these sacrifices, regardless of whether or not they are worthwhile. This determination that is expressed is similar to the grit94 that protects residents from psychiatric distress and could also be likened to the intrinsic resilience that students of surgery appear to have had.19
Financial
Amongst medical interns, educational debt has been demonstrated to be significantly associated with burnout112 and depressive symptoms.113 In surgeons, financial concerns, specifically in relation to educational debt and wages, were reported frequently50,103,114 and were associated with increased stress levels89,103 and psychiatric illness.85 Men reported more concerns about wages or finances than women.103 These concerns regarding wages or finances, as well as incentive-based pay,33,36 were associated with significantly increased psychiatric distress105,115 and burnout.52,62,63,74,90,97,115 Worry about departmental budgets was also significant amongst heads of surgical departments.56,59,97
Surgeons’ spouses also raised concerns about the salary that their partner was receiving and its effect on their relationship43 which, in addition the presence of financial debt, had a measureable effect on the quality of life of both the surgeon and their family. 42% reported reduced quality of life and 35% reported excess strain on their relationship with their partner, with 29% of surgeons reporting that their debt levels forced their partner to work. Although the educational debt made little difference with regards the surgeon’s decision to pursue a medical career, over 30% said they would not recommend medicine as a career to their children or medical students due to its burden.114
Substances & Drugs
Substance abuse has been reported to be prevalent in between 10-12% of physicians, with higher rates of alcohol abuse amongst physicians when compared to the general population. In surgeons, problematic alcohol use was reported to be present in by between 15%42 and 30%,89 with a further 6.8% being classed as at risk.65
Surgeons who were younger, female and partnered were at significantly higher risk, as were those with low spousal satisfaction and those without children.42 In one study, 13% also reported using sleeping aids (benzodiazepines, narcotics and anti-histamines).89 Anti-depressant use was reported in 4.5-6.1%,33,38 with 8.9% of those reporting that they self-prescribed and a further 7.4% acquiring prescriptions via colleagues. Surgeons in private practice were more likely to self-prescribe (10.9% vs 5.8%) although this did not reach statistical significance.33
Alcohol abuse or dependence was significantly and independently associated with burnout, psychiatric distress and positive depression screens. Furthermore, surgeons who reported alcohol abuse or dependence were also significantly more likely to have made a recent major medical error; over 77% of surgeons reporting medical errors in the preceding 3 months being classed as alcohol abusers or dependants. Rates of suicidal ideation were also significantly associated with increasing alcohol use, with dependants or abusers (7.9%) reporting significantly more than misusers (6.1%).42
Medical Errors & Malpractice
Medical errors are an inevitable part of practice and one which is of concern to surgeons.96 In a 2010 survey of US surgeons, 8.9% reported having made an error in the preceding 3 months.37 General surgeons had the highest risk of medical errors37 and malpractice40 compared to other specialities, with ENT, ophthalmic and breast surgeons all being relatively protected.
Increasing age and having more research time37 appear to lower the rates of medical errors. Being a general surgeon,37,40 surgeons with increased work-hours or nights on call,40 burnout,37,40,49 psychiatric distress and/or higher rates of depression37,40 and low career satisfaction40 were all linked to increased risk of medical error. The personal consequences of errors or complications included alcohol or substance abuse,42 and feelings of regret, embarrassment, guilt, anxiety and loss of temper.116,117 Coping strategies were generally positive and included those based on the problem such as discussion with peers, reflection, and ensuring personal and operative skills are optimal, or based on emotion such as rationalising, seeking assurance, and being more open with patients and families. Some coping strategies impacted negatively on personal life and patient care; over-investigating future cases, self-blame and dissociating with the emotional aspects of the complication were reported.117 Similar personal consequences and coping strategies were also reported more recently by surgeons after major surgical complications.118
Malpractice cases were reported in 24.6% of members of the American College of Surgeons. Reporting surgeons were significantly more likely to be male, younger, have a higher workload or be employed in private practice.40 Dealing with malpractice lawsuits has been independently associated with increased burnout, psychiatric morbidity,40,82,119 and reduced quality of life;82 one study did not find an association with burnout, however the authors acknowledge that their sample size was very small.63
Family Life
When compared to their physician colleagues, surgeons reported significantly lower mood, sense of belonging as well as a lesser ability to enjoy life.120 Female surgeons, despite being less likely to be married, were proportionally more likely to be in dual-surgeon relationships. They were also more family orientated, being more committed to having and spending time with children, however they also felt more stunted in their career progression and less satisfied with their work-life balance.35 Divorce, career and work-home conflict rates34,35,41 were dependent on both the surgeon’s gender and the surgeon’s partners working status and profession. Those married to working non-physicians, especially non-physician healthcare professionals, had higher divorce rates.34
Over 80% of partners were satisfied with the surgeon’s career choice43,44 and over 95% were reported as having non-distressed marriages.44 Nevertheless 13% would have preferred a different career for their spouse in hindsight.43 Spouses reported feelings of isolation, especially in relation to training surgeons’ rotations.121 Spouses of surgeons in training (residents) had significantly higher levels of burnout and psychiatric morbidity than their faculty counterparts.44 Spouses also echoed the pressures that their partners are exposed to as sources of stress in their marriage.44 Other sources included increased conflict, irritability and tiredness to participate in family gathering on the part of the surgeon, unilateral family decisions and raising children.43,44 Spending more time (>90 minutes) with partner, confidence in their parenting skills and involvement in family life were all associated with increased marital satisfaction.44
These findings are in keeping with studies on medical students in whom considerations for future family life and lifestyle have a significant impact on the decision to enter surgical training, with a greater emphasis being seen for women.111,122


Strengths, Limitations & Bias
We have presented what we believe is the first review encompassing the non-physical effects on surgeon and their lives, nevertheless our study does have limitations. Only one database (MEDLINE) was searched and, although comprehensive, may exclude articles which are indexed solely elsewhere. We also made two assumptions; firstly a high EE score was used as a surrogate for true burnout and, although supported in the literature, it is still not ideal and may actually under-report the true burnout rate.15 Secondly, GHQ- and SF-calculated psychiatric distress were assumed as interchangeable if scored in the appropriate ranges for each. This is not ideal but was done to allow pooling of results between various studies and to permit a degree of comparison between two similar markers for distress. Finally, depression screen positive data was only available for a limited number of studies (23.9%, 17/71) which may influence the generalisability of this particular effect.
Our review is also at risk of a number of sources of bias, owing to the nature and method of the data collected. Firstly, almost all of the studies used were cross-sectional in nature, thus offering a snapshot of a single time point with the possibility of recall and recency bias. Secondly, the methods of data collection (responses via mail or web) had disparate response rates. This, coupled with the demographic variations that exist in terms of response rates to survey types,123,124 could also cause bias. Finally, response or sampling bias must be considered as many of these studies were carried out on surgeons who were members of surgical organisations or communities; this may influence career satisfaction.
The strengths of our study are that the volume of data assimilated (representing 33,666 individual surgeons) is the largest data set so far looking at these effects, the studies included are recent with the majority (83.1%) being published within the last 10 years, and the number of outcomes observed are more encompassing than previous reviews. Finally, our sample is very heterogeneous, including 13 nationalities from 4 continents, various training and non-training grades, multiple practice settings, and even departmental chairs and surgeons’ spouses (although the latter were not included in direct analysis of data affecting surgeons only). While this could be a limitation for smaller studies, in the context of the large data-set which it creates it is considered a strength. The diversity of the responses ensures that our findings remain generalizable across specialities and nationalities, although the sample is biased towards the western-world with only 3 studies from the Middle-East and Asia. Nevertheless, these factors have allowed us to draw relevant and evidence-based conclusions, exploring the relationships between the effects and observing the inter-linked risk factors.


Reducing the rates of non-physical effects
Rates of non-physical effects and causal factors were comparable between surgeons and non-surgeons alike. Interestingly, however, the rates were also similar or less than those experienced by medical students. This suggests that exposure to burnout, psychiatric distress, depression and the impact on personal relationships starts much earlier during the surgeon’s career, and whilst some may find ways of coping, most do not.
We often say in medicine that prevention is better than cure. Thus, it may be that interventions which aim to reduce these effects need to be started and/or targeted at medical students, before they begin, a notion which has been suggested before.6
There is limited evidence that hard interventions result in sustained improvement in burnout categories,125 although other interventions such as mindful communication126 have been shown to improve overall well-being amongst healthcare workers. A 2014 Cochrane review was critical of the low quality of evidence available looking specifically at stress reduction, but found that cognitive behavioural therapy, and mental or physical relaxation techniques were more effective than no intervention at reducing stress. Organisational level interventions, such as changing of work-schedules, were also suggested to reduce stress; this is in keeping with our findings with respect to workload.125
It may therefore be that a different paradigm of soft interventions is required. Almost all universities already have a counselling and mentorship programmes in some form; with only minimal alteration, these could be used to provide more personalised or tailored services to medical students with respect to the challenges they face during their careers. Sessions may focus on professional factors; medical students are well suited to having their practice altered before it becomes ingrained. Additional training in communication skills, especially with colleagues and nurses, encouragement of academic pathways, and a named, regular mentor would be a suitable. With respect to personal factors, encouraging healthy lifestyles and exercise, maintenance of social groups and encouraging a healthy work-life balance may reduce the prevalence of negative effects. It should be noted that previously reported interventions and attempts targeted at reducing distress, alcohol use or depression scores did not result in meaningful improvement, although small sample sizes and response rates, as well as methodological concerns would have impacted upon the results.127
Discussion about spouses and family life is difficult and must be approached sensitively. As medical students are less likely to be married or have partners than their senior colleagues,15 it provides an opportunity to increase the awareness of how their careers will impact upon this aspect of their lives. Being able to take steps to address conflict, balance their work-life responsibilities and inform future partners of the problems that they may face would go far in reducing work-home conflicts, a prominent risk factor for burnout, psychiatric distress, depression and career dissatisfaction.9


Conclusion
A large body of evidence exists with respect to the non-physical effects on physicians as a whole; we aimed to assess these for surgeons as a discrete group. The challenges that face both the surgeon and their family have been explored and found to be numerous; from burnout, psychiatric distress and depression, to family consequences including increased rates of WHCs, divorce, spousal dissatisfaction and financial concerns.
Ultimately, the issues discussed are broad and whilst we have analysed these them individually, it is important to emphasise that these effects are inter-related with common risk factor profiles. It is unlikely that a surgeon would experience burnout or psychiatric distress in isolation, but rather varying degrees of each, hence the requirement for a holistic approach in managing and minimising the influence that these non-physical effects have. Even with the myriad of personal, familial and financial pressures that may apply, surgery has still been demonstrated as being a satisfying career choice.
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