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Background: Human factors are increasingly being recognised as vital components of safe surgical care. One such human cognitive factor: inattention blindness (IB), describes the inability to perceive objects despite being visible, typically when one’s attention is focused on another task. This may contribute toward operative ‘never-events’ such as retained foreign objects and wrong-site surgery.



Methods: An 8-week, mindfulness-based intervention (MBI) programme, adapted for surgeons, was delivered virtually. Neurosurgical trainees and recent staff-appointees who completed the MBI were compared against a control group, matched in age, sex and grade. Attention and IB were tested using two operative videos. In each, participants were first instructed to focus on a specific part of the procedure and assessed (attention), then questioned on a separate but easily visible aspect within the operative field (inattention). If a participant were ‘inattentionally blind’ they would miss significant events occurring outside of their main focus. Median absolute error (MAE) scores were calculated for both attention and inattention. A generalised linear model was fitted for each, to determine the independent effect of mindfulness intervention on MAE.



Results: Thirteen neurosurgeons completed the mindfulness training (age, 30 years [range 27–35]; female:male, 5:8), compared to 15 neurosurgeons in the control group (age, 30 years [27–42]; female:male, 6:9). There were no significant demographic differences between groups. MBI participants demonstrated no significant differences on attention tasks as compared to controls (t = −1.50, p = 0.14). For inattention tasks, neurosurgeons who completed the MBI had significantly less errors (t = −2.47, p = 0.02), after adjusting for participant level and video differences versus controls. We found that both groups significantly improved their inattention error rate between videos (t = −11.37, p < 0.0001). In spite of this, MBI participants still significantly outperformed controls in inattention MAE in the second video following post-hoc analysis (MWU = 137.5, p = 0.05).



Discussion: Neurosurgeons who underwent an eight-week MBI had significantly reduced inattention blindness errors as compared to controls, suggesting mindfulness as a potential tool to increase vigilance and prevent operative mistakes. Our findings cautiously support further mindfulness evaluation and the implementation of these techniques within the neurosurgical training curriculum.
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INTRODUCTION

Patient safety has been at the centre of healthcare for millennia, summarised by Hippocrates’ (470–360 BC) as “first, do no harm”. This remains a fundamental mantra for modern medicine. Errors in neurosurgery, compared with other surgical settings, can be particularly catastrophic and can result in significant events for the patient, surgeon, and institution (1, 2). Much work has focused on improving patient safety across all surgical specialities, and international initiatives like the WHO Surgical Safety Checklist, have driven a paradigm shift in protocol and culture. Despite this increased awareness of safety, errors continue to routinely occur in surgical care (3). This heralds a systems-approach to surgical safety and the need to consider human factors in the delivery of surgical services.

One example of a human factor in surgery is inattention blindness (IB) – the inability to perceive objects that are visible, when one’s attention is focused on another task (4, 5). Failure to recognise and act upon events during surgery can lead to serious clinical incidents, including so-called “never-events”, such as retained foreign objects and wrong site surgery (3). These preventable incidents can lead to significant, patient harm, particularly in neurosurgery (2) and often have no relation to other features of safety (6). Contributing to inattention blindness is the difficulty in sustaining a vigilant state for long periods of time, which itself is highly cognitively demanding (7).

Mindfulness is the capacity to monitor sensory and perceptual stimuli and experiences, moment-by-moment in a non-judgmental manner (8). By packaging this construct within a group-based intervention, it has been successfully implemented for patients (9) and has since been trialled as a technique that can reduce burnout among residents, in particular, surgeons (10, 11). Even brief formats of this intervention have recently been shown to improve performance-related factors among surgeons and peri-operative staff in the operating theatre (12). It is likely, at least in part, that the benefits associated with mindfulness in functional performance are linked to improvements in attention, emotional regulation and decision-making which the technique specifically entrains (13). Further, it is postulated that directed mindfulness training can foster greater attention to, and awareness toward ongoing sensory and perceptual stimuli and experiences (13). Indeed, the situational alertness established as a result of mindfulness training may aid in ameliorating inattention blindness.

To that end, we aimed to determine if a mindfulness-based intervention (MBI) reduced inattention blindness among young neurosurgeons, namely, those in training or who had recently been appointed as staff. That this particular group tend to incur more operative complications (14), adopt differing learning mindsets (15) and use different training resources (16) as compared to experienced consultants marks their unique characteristics and potential for improvement with mindfulness training.

Our primary hypothesis was that participants who completed the MBI would demonstrate reduced inattention blindness in a situational operative task as compared to matched controls. We also tested the hypothesis that attention would improve among participants in the interventional group.



METHODS

The study was designed and reported in accordance with STROBE (17) and CONSORT guidelines (18) with adaptation for non-randomised pilot studies (19).


Ethical Approval

The use of data obtained from the course was approved by our academic Institutional Review Board (17019/001) and all subjects gave informed consent.



Participants

Participants were recruited through newsletters from U.K. and European neurosurgical societies, social media groups, and word of mouth. All participants self-referred, and after expressing interest, they were given more information about the study before giving written consent. Surgeons were not obliged to participate in the research study in order to receive mindfulness training. A matched cohort of control participants were recruited from our institution based on surgical grade, age and gender. Individuals who had previously completed a formal mindfulness training programme were excluded from the study. Also excluded were participants not presently working in neurosurgery or attendings who had been in post for more than a year.



Mindfulness Intervention

From October to December 2020, an 8-week virtual MBI programme was delivered by a mindfulness instructor (a physician with 5 years of teaching experience and approximately 5000 h of personal practice time). Weekly 90-minute sessions had specific themes and exercises (see Supplementary Methods). Participants were invited to voluntarily practice in their own time and utilise the online learning platform provided. The intervention was based on a course tailored specifically for healthcare professionals that incorporated core concepts of mindfulness and (self-)compassion training (20). The intervention was designed to promote emotional intelligence competencies in clinical environments including self-awareness, self-management, and social awareness. Practical and conceptual differences between our course and traditional mindfulness therapies (9) such as mindfulness-based stress reduction (MBSR) are outlined in the Supplementary Material, however the course was similar in concept and design to established, evidence-based surgically directed courses such as enhanced stress resilience training (ESRT) (21–23).



Attention and Inattention Tasks

Within two weeks of completing the MBI, both intervention and control groups were assessed virtually using a task designed to recruit attention and provoke inattention, in an environment and time convenient to each participant. This was adapted from previous work done by Dixon et al. (24), and follows a similar format to the seminal ‘Gorilla’ study by Simons and Chabris which examined inattentional blindness for complex objects and events in dynamic scenes via a video medium (25). The tasks were calibrated using a seperate, interventional-naive group of neurosurgeons (ranging from intern to attending). This was to ensure content and face validity, an appropriate difficulty level and that the tasks were clinically-relevant, specifically clarifying situations in which inattention blindness may contribute to significant patient harm (e.g. where a swab may be retained).

Each group was shown two 90 s operative videos: the first procedure familiar to neurosurgeons (spinal surgery) and the second unfamiliar and more cognitively demanding (splenectomy). In each video, participants were asked to focus on a part of the procedure (e.g., counting the number of times an instrument was used, i.e. attention) and assessed, then questioned on an aspect thought to be out of the scope of the scenario but present in the operative field (e.g., counting the number of swabs left in the surgical site i.e. inattention) [Figure 1]. Participants were intentionally not informed in advance that the task was designed to test inattention blindness nor revealed that factors other than the area of focus would be assessed. A median absolute error (MAE) score was calculated for both attention and inattention aspects of the video corresponding to the difference between perceived and actual counts. If a participant were ‘inattentionally blind’ they would miss significant events occurring outside of their main focus and have a higher error score.


[image: Figure 1]
FIGURE 1. Example screenshot from a spinal surgery operative video, where a nerve sheath tumour is being excised. Participants in the study were asked to focus on and count how many times the scissors (A) were used to cut in the attention task. They were then asked to identify the number of cottonoid patties (B), outside of their focus, left in the surgical site at the end of the video in the inattention task. Absolute error scores were calculated by taking the difference between the stated and actual count. (Full video available at https://www.youtube.com/watch?v=dGeSd5hU1tw, Prof. Ali Bydon, Johns Hopkins Medicine, uploaded 18th July, 2012. Image reproduced here with permission from the author)




Data Analysis

Given the nature of this pilot study, an upper sample threshold of n = 25 was derived following consultation with the mindfulness instructor regarding the typical class size limit. The minimum sample size was based on a practical limit of participant recruitment. Participants who failed to complete a minimum of five sessions to receive course certification were excluded from further statistical analysis.

All statistical tests and data visualisation were performed using Python (3.8.6) and RStudio (1.2.1335). Tests for normality were conducted using the Kolmogorov-Smirnov test, and by visually inspecting the distribution and q-q plots of the data and residuals respectively. Given that the procedure video, participant differences and intervention may each have an effect on a surgeon’s error score, a generalised linear model was fitted with these predictors and the scaled MAE as the dependent variable for attention and inattention seperately. Interactions between other variables and designation of ‘random’ or ‘fixed’ effects were permuted to find the model and distribution with the best fit, namely that one with the lowest Akaike Information Criterion (Supplementary Results).

A p-value of <0.05 was considered significant throughout. If the omnibus test was significant, a post-hoc independent t-test or Mann-Whitney U test was employed to assess for specific differences between intervention and control groups. If differences were found between first and second operative videos, a paired t-test or Wilcoxon-Signed-Rank test was then performed.




RESULTS


Demographics

Twenty-one neurosurgeons were recruited to undertake the mindfulness course. Five were ineligible for further analysis due to insufficient sessions being attended and 3 did not complete the post-interventional attention assessment. Thirteen neurosurgeons completed the mindfulness training (median = 7 out of 8 sessions completed) and were eligible for further analysis (age, 30 years [range 27–35]; female:male, 5:8), compared to 15 neurosurgeons in the control group (age, 30 years [27–42]; female:male, 6:9). There were no significant demographic differences between intervention and control groups demonstrating adequate matching (Table 1).


TABLE 1. Demographic characteristics of participants.
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Attention

MBI participants demonstrated no differences on attention tasks, compared to controls (t = −1.50, p = 0.14), although a trending difference was found for the first video (MWU, p = 0.08) with controls having higher error scores.

Both groups did demonstrate significant differences between operative videos (t = 3.84, p < 0.0001). Here, across all participants accounting for their differences and intervention status, error scores increased by 0.92 in the second operative video as compared to the first. On post-hoc analysis, the mindfulness group deteriorated between the first operative video (MAE = 0, range = 0–2) and second (MAE = 2, range = 0–3, Wilcoxon-Rank-Sum = 2.5, p = 0.02). Similarly, the control group’s attention errors significantly increased between the first (MAE = 0, range = 0–2) and second operative videos (MAE = 1, range = 0–3, Wilcoxon-Rank-Sum = 2.5, p = 0.03) [Figure 2].


[image: Figure 2]
FIGURE 2. Absolute error scores for attention and inattention tasks for the first (I) and second (II) operative videos. For visualisation purposes the mean absolute error for each group is demonstrated as the height of each bar. (*p ≤ 0.05, ***p < 0.001).




Inattention

Inattention scores significantly differed between the MBI group and controls (t = −2.47, p = 0.02). Here, after accounting both for differences between individuals and videos, by completing the MBI, a participant’s error score improved by 0.36. Accordingly, there was a significant difference in error metrics between the MBI group (video 1, MAE = 4, range = 0–6; video 2, MAE = 0, range = 0–3) and controls (video 1, MAE = 5, range = 1–6, MWU = 147.5, p = 0.02; video 2, MAE = 1, range = 0–3, MWU = 137.5, p = 0.05). Inattention scores also differed significantly between the first and second operative videos for both groups (t = −11.37, p < 0.0001), where inattention errors were reduced by −1.64 when watching the second video [Figure 2].

A repeat analysis was also performed, excluding the single consultant from the control group. This resulted in no changes to the significance or direction of the aforementioned results.




DISCUSSION

In this brief prospective, proof-of-principle study, young neurosurgeons undertaking formal mindfulness training had significantly greater recognition of an unexpected distractor and reduced inattention-related error scores. After the first video was completed, both groups were now aware of the experiment’s motive and likely to be more vigilant for other unexpected distractors. Although control participants significantly improved their inattention error rate in the second video procedure, they were still outperformed by MBI participants who had significantly less inattention-related errors. This would suggest that mindfulness exerts an additional effect over the cognitive conspicuity (26) of previously unperceived factors in the operative field in the first video. Using a multivariate model, we found that amelioration of inattention blindness was found to be independently associated with mindfulness training after adjusting for individual and task-related differences.

In contrast, error-metrics related to attention were not significantly different between MBIs and controls in either operative video, although a trend existed for the first procedure. Both groups performed worse during the second procedure as compared to the first, likely, at least in part, because of the added complexity associated with an operation unfamiliar to most neurosurgeons. It is unclear why greater group-wise differences in attention were not observed, since attentional regulation forms a core component of mindfulness training (27). This may be due to high baseline levels of attention, already entrained in this actively working group.

Recent iteratively adapted and tailored MBIs have demonstrated improvements in psychomotor performance, executive function, and attenuated negative psychological states among clinicians (28), and specifically, surgical trainees (22). None, however, have examined the role of mindfulness in reducing harmful cognitive factors within the operating room.

Our findings are aligned with previous work suggesting that mindfulness increases awareness of unexpected stimuli (13). This may be mediated by a number of mechanisms including reductions in stress and cognitive load (10, 29) and increases of working memory (30), all of which may help ameliorate inattention blindness (31). Mindfulness training represents a versatile, low-cost solution to foster operative vigilance and reduce technical errors (32). Certainly, if a pragmatic solution to reduce intraoperative technical errors were available it would have dramatic societal impact. Gawande et al found that 66% of all in-hospital adverse events were found to be surgical in nature (33), most of which occurred in the operating theatre, and that 54% were found to be preventable. Furthermore, a lack of vigilance represents one of the main cognitive factors leading to surgical errors and patient complications (34, 35). While it is accepted that surgery is not-error free, surgical excellence represents the ability to anticipate and manage errors and problematic events during surgery (36). Thus, surgeons engaging in mindfulness practice might be better prepared to deal with intraoperative events and reduce harm to patients, through enhanced awareness of the surgical field.

It has been suggested that mindfulness cannot be taught explicitly, rather modelled by mentors and cultivated in learners (32) and that such learning occurs during observation and practice, and over time. Surgeons who undertook the brief, targeted virtual mindfulness intervention in this study demonstrated a greater recognition of unexpected distractors compared with controls. This suggests that if appropriately directed, surgeons can develop mindfulness as a procedurally-relevant tool in a relatively short time span. These findings lend support toward the integration of mindfulness training within institutional teaching programs, and more widely within the neurosurgical speciality curriculum (37) albeit from an angle of improving patient safety rather than personal resilience. Alongside their personal and professional benefits, it has been shown that mindfulness interventions are both acceptable and feasible in surgical departments where they are used, with no negative effect on surgical training (38). This makes a compelling case for including this intervention in the residency curricula, which are mandated by national accreditation organisations (39, 40).

The limitations of this study include the small, matched but not randomised, sample. We also acknowledge that ameliorating inattention blindness via mindfulness techniques in the heavily constrained, virtual environment may not directly or immediately translate to improved patient outcomes. All sessions and assessments were performed virtually due to the COVID-19 pandemic, potentially resulting in heterogeneous conditions for participants. For the MBI group, attending the weekly sessions were mandatory, whereas “offline” practice was voluntary and therefore difficult to quantify. The control group for comparison was not a waitlist or dummy group and therefore there may have been a selection bias owing to the endogenous differences in motivation amongst the mindfulness participants versus controls (22). The attention and inattention tasks used in this study were somewhat novel, and although some measures were taken to validate each scale, assessments of reliability would have been challenging. Although a test/retest reliability assessment would be an appropriate method for single outcome instruments (41), in this case the ‘trick’ of a hidden distractor would be apparent to participants taking the second test, meaning that scores would be poorly correlated.



CONCLUSION

Neurosurgeons who underwent an eight-week MBI had significantly reduced inattention blindness errors as compared to controls, suggesting mindfulness as a potential tool to increase vigilance and prevent operative mistakes. In spite of the aforementioned limitations, we emphasise that this is the first study, to the best of our knowledge, which specifically evaluates the use of mindfulness in attenuating a procedural bias among clinicians, and represents one of few techniques available to improve surgical vigilance in the operating environment. Our findings cautiously support further mindfulness evaluation with larger, randomised cohorts of surgeons, and, if proven, the implementation of these techniques within the neurosurgical training curriculum.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available upon reasonable request.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by UCL Minimal Risk Ethics Committee. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

AP and HJM conceptualised the study. MG, AR, HLH and AP performed data collection, HLH and AP performed data analysis, HLH, AP and HJM drafted the manuscript. HJM supervised the study. All authors contributed to the article and approved the submitted version.



ACKNOWLEDGMENTS

We would like to acknowledge Dr Reena Kotecha for her expertise and support and the Mindful Medics program. The project was supported by the National Brain Appeal’s Small Acorns Fund. AP is supported by a Royal College of Surgeons (England) Surgical Research Fellowship. HLH and HJM are supported by the Wellcome Trust [203145Z/16/Z]. For the purpose of Open Access, the author has applied a CC BY public copyright licence to any Author Accepted Manuscript version arising from this submission. HJM is also funded by the NIHR Biomedical Research Centre at University College London.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/article/10.3389/fsurg.2022.916228/full#supplementary-material.



REFERENCES

1. Makary MA, Sexton JB, Freischlag JA, Millman EA, Pryor D, Holzmueller C, et al. Patient safety in surgery. Ann Surg. (2006) 243:628–35. doi: 10.1097/01.sla.0000216410.74062.0f.

2. Rolston JD, Zygourakis CC, Han SJ, Lau CY, Berger MS, Parsa AT. Medical errors in neurosurgery. Surg Neurology Int. (2014) 5:S435–40. doi: 10.4103/2152-7806.142777.

3. Shouhed D, Gewertz B, Wiegmann D, Catchpole K. Integrating human factors research and surgery: a review. Arch Surg. (2012) 147:1141–46. doi: 10.1001/jamasurg.2013.596.

4. Mack A. Inattentional blindness. Curr Dir Psychol Sci. (2003) 12:180–84. doi: 10.1111/1467-8721.01256.

5. Hughes-Hallett A, Mayer EK, Marcus HJ, Pratt P, Mason S, Darzi AW, et al. Inattention blindness in surgery. Surg Endosc. (2015) 29:3184–89. doi: 10.1007/s00464-014-4051-3.

6. Moppett IK, Moppett SH. Surgical caseload and the risk of surgical never events in England. Anaesthesia. (2016) 71:17–30. doi: 10.1111/anae.13290.

7. Warm JS, Parasuraman R, Matthews G. Vigilance requires hard mental work and is stressful. Hum Factors J Hum Factors Ergonomic Soc. (2008) 50:433–41. doi: 10.1518/001872008x312152.

8. Bishop SR, Lau M, Shapiro S, Carlson L, Anderson ND, Carmody J, et al. Mindfulness: a proposed operational definition. Clin Psychol Sci Pract. (2004) 11:230–41. doi: 10.1093/clipsy.bph077.

9. Kabat-Zinn J, Massion AO, Kristeller J, Peterson LG, Fletcher KE, Pbert L, et al. Effectiveness of a meditation-based stress reduction program in the treatment of anxiety disorders. Am J Psychiat. (1992) 149:936–43. doi: 10.1176/ajp.149.7.936.

10. Burton A, Burgess C, Dean S, Koutsopoulou GZ, Hugh-Jones S. How effective are mindfulness-based interventions for reducing stress among healthcare professionals? A systematic review and meta-analysis. Stress Health. (2017) 33:3–13. doi: 10.1002/smi.2673.

11. 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.

12. Saway BF, Seidel LW, Dane FC, Wattsman T. Mindfulness in the OR: a pilot study investigating the efficacy of an abbreviated mindfulness intervention on improving performance in the operating room. J Surg Educ. (2021) 78:1611–17. doi: 10.1016/j.jsurg.2021.03.013.

13. Schofield TP, Creswell JD, Denson TF. Brief mindfulness induction reduces inattentional blindness. Conscious Cogn. (2015) 37:63–70. doi: 10.1016/j.concog.2015.08.007.

14. D’Souza N, Hashimoto DA, Gurusamy K, Aggarwal R. Comparative outcomes of resident vs attending performed surgery: a systematic review and meta-analysis. J Surg Educ. (2016) 73:391–99. doi: 10.1016/j.jsurg.2016.01.002.

15. Babchenko O, Scott K, Jung S, Frank S, Elmaraghi S, Thiagarajasubramanian S, et al. Resident perspectives on effective surgical training: incivility, confidence, and mindset. J Surg Educ. (2020) 77:1088–96. doi: 10.1016/j.jsurg.2020.04.002.

16. Pandit AS, Joshi S, Khan M, Jelen MB. Current attitudes toward neuroanatomy: a comparative cross-sectional survey of neurosurgeons from the United Kingdom and around the world. (2022). doi: 10.21203/rs.3.rs-1514299/v1.

17. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP, for the STROBE initiative. The strengthening the reporting of observational studies in epidemiology (STROBE) statement: guidelines for reporting observational studies. Lancet. (2007) 370:1453–57. doi: 10.1016/s0140-6736(07)61602-x.

18. Schulz KF, Altman DG, Moher D, for the CONSORT Group. CONSORT 2010 Statement: updated guidelines for reporting parallel group randomised trials. BMJ. (2010) 340:c332. doi: 10.1136/bmj.c332.

19. Lancaster GA, Thabane L. Guidelines for reporting non-randomised pilot and feasibility studies. Pilot Feasibility Stud. (2019) 5:114. doi: 10.1186/s40814-019-0499-1.

20. Kotecha R. (2021). Mindful Medics. Available at: https://drreenakotecha.com/mindful-medics/ (Accessed April 1, 2022).

21. Lebares CC, Guvva EV, Olaru M, Sugrue LP, Staffaroni AM, Delucchi KL, et al. Efficacy of mindfulness-based cognitive training in surgery. JAMA Netw Open. (2019) 2:e194108. doi: 10.1001/jamanetworkopen.2019.4108.

22. Lebares CC, Coaston TN, Delucchi KL, Guvva EV, Shen WT, Staffaroni AM, et al. Enhanced stress resilience training in surgeons: iterative adaptation and biopsychosocial effects in 2 small randomized trials. Ann Surg. (2020) 273:424–32. doi: 10.1097/sla.0000000000004145.

23. Lebares CC, Guvva EV, Delucchi KL, Kayser AS, Ascher NL, Harris HW. Mindful surgeon: a pilot feasibility and efficacy trial of mindfulness-based stress resilience training in surgery. J Am Coll Surgeons. (2018) 227:e21. doi: 10.1016/j.jamcollsurg.2018.08.051.

24. Dixon BJ, Daly MJ, Chan HHL, Vescan A, Witterick IJ, Irish JC. Inattentional blindness increased with augmented reality surgical navigation. Am J Rhinol Allergy. (2014) 28:433–37. doi: 10.2500/ajra.2014.28.4067.

25. Simons DJ, Chabris CF. Gorillas in our midst: sustained inattentional blindness for dynamic events. Perception. (1999) 28:1059–74. doi: 10.1068/p281059.

26. Hancock PA. On the dynamics of conspicuity. Hum Factors J Hum Factors Ergonomics Soc. (2019) 61:857–65. doi: 10.1177/0018720819840849.

27. Hölzel BK, Lazar SW, Gard T, Schuman-Olivier Z, Vago DR, Ott U. How does mindfulness meditation work? Proposing mechanisms of action from a conceptual and neural perspective. Perspect Psychol Sci. (2011) 6:537–59. doi: 10.1177/1745691611419671.

28. Verweij H, van Ravesteijn H, van Hooff MLM, Lagro-Janssen ALM, Speckens AEM. Mindfulness-based stress reduction for residents: a randomized controlled trial. J Gen Intern Med. (2018) 33:429–36. doi: 10.1007/s11606-017-4249-x.

29. Burgess DJ, Beach MC, Saha S. Mindfulness practice: a promising approach to reducing the effects of clinician implicit bias on patients. Patient Educ Couns. (2017) 100:372–76. doi: 10.1016/j.pec.2016.09.005.

30. Jha AP, Denkova E, Zanesco AP, Witkin JE, Rooks J, Rogers SL. Does mindfulness training help working memory ‘Work’ better? Curr Opin Psychiatry. (2019) 28:273–78. doi: 10.1016/j.copsyc.2019.02.012.

31. Seegmiller JK, Watson JM, Strayer DL. Individual differences in susceptibility to inattentional blindness. J Exp Psychol Learn Mem Cogn. (2011) 37:785–91. doi: 10.1037/a0022474.

32. Epstein RM. Mindful practice. JAMA. (1999) 282:833–39. doi: 10.1001/jama.282.9.833.

33. Gawande AA, Thomas EJ, Zinner MJ, Brennan TA. The incidence and nature of surgical adverse events in Colorado and Utah in 1992. Surgery. (1999) 126:66–5. doi: 10.1067/msy.1999.98664.

34. Rogers SO, Gawande AA, Kwaan M, Puopolo AL, Yoon C, Brennan TA, et al. Analysis of surgical errors in closed malpractice claims at 4 liability insurers. Surgery. (2006) 140:25–3. doi: 10.1016/j.surg.2006.01.008.

35. Gawande AA, Zinner MJ, Studdert DM, Brennan TA. Analysis of errors reported by surgeons at three teaching hospitals. Surgery. (2003) 133:614–21. doi: 10.1067/msy.2003.169.

36. de Leval MR, Carthey J, Wright DJ, Farewell VT, Reason JT, All United Kingdom pediatric cardiac centers. Human factors and cardiac surgery: a multicenter study. J Thorac Cardiovasc Surg. (2000) 119:661–72. doi: 10.1016/s0022-5223(00)70006-7.

37. Jack RR, Kaliaperumal C. Letter: should mindfulness be incorporated as a mandatory component of neurosurgical training? Neurosurgery. (2019) 84:E239–40. doi: 10.1093/neuros/nyy596.

38. Lebares CC, Hershberger AO, Guvva EV, Desai A, Mitchell J, Shen W, et al. Feasibility of formal mindfulness-based stress-resilience training among surgery interns: a randomized clinical trial. JAMA Surg. (2018) 153:e182734. doi: 10.1001/jamasurg.2018.2734.

39. Minichiello V, Hayer S, Gillespie B, Goss M, Barrett B. Developing a mindfulness skills-based training program for resident physicians. Fam Med. (2020) 52:48–52. doi: 10.22454/fammed.2020.461348.

40. Dahn H, McGibbon A, Bowes D. Burnout and resiliency in Canadian oncology residents: a nationwide resident and program director survey. Pract Radiat Oncol. (2019) 9:e118–25. doi: 10.1016/j.prro.2018.08.001.

41. Sullivan GM. A primer on the validity of assessment instruments. J Graduate Medical Educ. (2011) 3:119–20. doi: 10.4300/jgme-d-11-00075.1.


Conflict of Interest: The 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.

Copyright © 2022 Pandit, De Gouveia, Horsfall, Reka and Marcus. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OPS/images/fsurg-09-916228-g002.jpg
10419 9)njosqy

Inattention

Attention





OPS/images/fsurg-09-916228-g001.jpg





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Efficacy of a Mindfulness-Based Intervention in Ameliorating Inattentional Blindness Amongst Young Neurosurgeons: A Prospective, Controlled Pilot Study

		Introduction



		Methods



		Ethical Approval



		Participants



		Mindfulness Intervention



		Attention and Inattention Tasks



		Data Analysis











		Results



		Demographics



		Attention



		Inattention











		Discussion



		Conclusion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Acknowledgments



		Supplementary Material



		References



















OPS/images/cover.jpg
’ frontiers
in Nutrition

Efficacy of a Mindfulness-Based Intervention
in Ameliorating Inattentional Blindness Amongst
Young Neurosurgeons: A Prospective, Controlled

Pilot Study





OPS/images/Table_1.jpg
MBI Controls P

n 13 15 -
Median age (range) 30 @7-35)  30@/-47  0.87 MWU)
Sex (A 5 6 092 ¢
Grade (SHO/SpR/Consutant) 8/5/0 18/ 040 F)

SHO: senior house officer - equivalent to junior resident; SpR: specialist registrar -
equivalent to senior resident; MBI: mindfulness-based intervention; MWU: Mann-
Whitney U fest: FE: Fisher-Exact st.









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Nutrition





