To survive or to thrive: An investigation into
fatigue and associated factors on surgical

performance

A dissertation submitted to the University of

Dublin, Trinity College for the Degree of

Doctor of Philosophy (Ph.D.) by Research

2022

Supervisor: Professor Paul Ridgway

Dale Francis Whelehan, BSc. (Physiotherapy)

Volume Two






References

Abuhamdeh, S. and Csikszentmihalyi, M., 2012. The importance of challenge for the enjoyment of
intrinsically motivated, goal-directed activities. Personality and Social Psychology Bulletin, 38(3), pp.317-
330.

Ackerknecht, E.H., 1984. From barber-surgeon to modern doctor. Bulletin of the History of
Medicine , 58(4), pp.545-553.

Adams, J.G. and Walls, R.M., 2020. Supporting the health care workforce during the COVID-19 global
epidemic. JAMA, 323(15), pp.1439-1440.

Aggarwal, R., Mishra, A., Crochet, P., Sirimanna, P. and Darzi, A., 2011. Effect of caffeine and taurine on
simulated laparoscopy performed following sleep deprivation. British Journal of Surgery, 98(11), pp.1666-
1672.

Aggarwal, R., Undre, S., Moorthy, K., Vincent, C. and Darzi, A., 2004. The simulated operating theatre:
comprehensive training for surgical teams. BMJ Quality and Safety, 13(1), pp.27-32.

Ahmed, K., Miskovic, D., Darzi, A., Athanasiou, T. and Hanna, G.B., 2011. Observational tools for
assessment of procedural skills: a systematic review. The American Journal of Surgery, 202(4), pp.469-

480.
Akerstedst, T., 2003. Shift work and disturbed sleep/wakefulness. Occupational Medicine, 53(2), pp.89-94.

Akerstedt, T., Anund, A., Axelsson, J. and Kecklund, G., 2014. Subjective sleepiness is a sensitive indicator

of insufficient sleep and impaired waking function. Journal of Sleep Research, 23(3), pp.242-254.

Akerstedt, T., Kecklund, G., Gillberg, M., Lowden, A. and Axelsson, J., 2000. Sleepiness and days of
recovery. Traffic Psychology and Behaviour, 3(4), pp.251-261.

Al-Mohannadi, A.S., Albuflasa, A.M., Sayegh, S., Salman, A. and Faroogq, A., 2020. A cross-sectional study
exploring motivators and barriers to physical activity participation among hospital workers. Global Journal

of Health Science, 12(9), pp.76-85.

Alami, Y.Z., Ghanim, B.T. and Sa’ed, H.Z., 2018. Epworth sleepiness scale in medical residents: quality of
sleep and its relationship to quality of life. Journal of Occupational Medicine and Toxicology, 13(1), pp.1-
9.

Alhola, P. and Polo-Kantola, P., 2007. Sleep deprivation: Impact on cognitive

performance. Neuropsychiatric Disease and Treatment, 3(5), pp.553-567.



Alotaibi, F.E., AlZhrani, G.A., Mullah, M.A., Sabbagh, A.J., Azarnoush, H., Winkler-Schwartz, A. and Del
Maestro, R.F., 2015. Assessing bimanual performance in brain tumor resection with NeuroTouch, a virtual

reality simulator. Operative Neurosurgery, 11(1), pp.89-98.

Amirian, I., Andersen, L.T., Rosenberg, J. and Gogenur, I., 2014. Decreased heart rate variability in

surgeons during night shifts. Canadian Journal of Surgery, 57(5), p.300.

Amirian, ., Andersen, L.T., Rosenberg, J. and Gogenur, |., 2014. Laparoscopic skills and cognitive function

are not affected in surgeons during a night shift. Journal of Surgical Education, 71(4), pp.543-550.

Amirian, |., Andersen, L.T., Rosenberg, J. and Gogenur, |., 2015. Working night shifts affects surgeons'

biological rhythm. The American Journal of Surgery, 210(2), pp.389-395.

Amirian, 1., Danielsen, A.K. and Rosenberg, J., 2013. Perception of fatigue among surgeons during night

shifts. The Bulletin of the Royal College of Surgeons of England, 95(7), pp.1-5.

Anderson, C. and Horne, J.A.,, 2006. Sleepiness enhances distraction during a monotonous

task. Sleep, 29(4), pp.573-576.

Anim, M., Markert, R.J., Wood, V.C. and Schuster, B.L., 2009. Physician practice patterns resemble ACGME
duty hours. The American Journal of Medicine, 122(6), pp.587-593.

Anton, N.E., Bean, E.A., Hammonds, S.C. and Stefanidis, D., 2017. Application of mental skills training in
surgery: a review of its effectiveness and proposed next steps. Journal of Laparoendoscopic and Advanced

Surgical Techniques, 27(5), pp.459-469.

Arnedt, J.T., Owens, J., Crouch, M., Stahl, J. and Carskadon, M.A., 2005. Neurobehavioral performance of
residents after heavy night call vs after alcohol ingestion. JAMA, 294(9), pp.1025-1033.

Arnsten, A.F., 2009. Stress signalling pathways that impair prefrontal cortex structure and

function. Nature Reviews Neuroscience, 10(6), pp.410-422.

Arora, S., Aggarwal, R., Moran, A,, Sirimanna, P., Crochet, P., Darzi, A., Kneebone, R. and Sevdalis, N., 2011.
Mental practice: effective stress management training for novice surgeons. Journal of the American

College of Surgeons, 212(2), pp.225-233.

Arora, S., Aggarwal, R., Sirimanna, P., Moran, A., Grantcharov, T., Kneebone, R., Sevdalis, N. and Darzi, A.,
2011. Mental practice enhances surgical technical skills: a randomized controlled study. Annals of

Surgery, 253(2), pp.265-270.

Arora, S., Sevdalis, N., Aggarwal, R., Sirimanna, P., Darzi, A. and Kneebone, R., 2010. Stress impairs

psychomotor performance in novice laparoscopic surgeons. Surgical Endoscopy, 24(10), pp.2588-2593.



Arora, S., Sevdalis, N., Nestel, D., Woloshynowych, M., Darzi, A. and Kneebone, R., 2010. The impact of

stress on surgical performance: a systematic review of the literature. Surgery, 147(3), pp.318-330.

Arora, S., Sevdalis, N., Suliman, I., Athanasiou, T., Kneebone, R. and Darzi, A., 2009. What makes a
competent surgeon?: Experts' and trainees' perceptions of the roles of a surgeon. The American Journal

of Surgery, 198(5), pp.726-732.

Arora, V.M., Georgitis, E., Woodruff, J.N., Humphrey, H.J. and Meltzer, D., 2007. Improving sleep hygiene
of medical interns: can the sleep, alertness, and fatigue education in residency program help?. Archives

of Internal Medicine, 167(16), pp.1738-1744.

Atkins, L., Francis, J., Islam, R., O’Connor, D., Patey, A., Ivers, N., Foy, R., Duncan, E.M., Colquhoun, H.,
Grimshaw, J.M. and Lawton, R., 2017. A guide to using the theoretical domains framework of behaviour

change to investigate implementation problems. Implementation Science, 12(1), pp.1-18.

Ausin, B., Gonzalez-Sanguino, C., Castellanos, M.A. and Mufioz, M., 2021. Gender-related differences in
the psychological impact of confinement as a consequence of COVID-19 in Spain. Journal of Gender

Studies, 30(1), pp.29-38.

Ayas, N.T., Barger, L.K., Cade, B.E., Hashimoto, D.M., Rosner, B., Cronin, J.W., Speizer, F.E. and Czeisler,
C.A., 2006. Extended work duration and the risk of self-reported percutaneous injuries in

interns. JAMA, 296(9), pp.1055-1062.

Backhaus, J., Junghanns, K., Broocks, A., Riemann, D. and Hohagen, F., 2002. Test—retest reliability and
validity of the Pittsburgh Sleep Quality Index in primary insomnia. Journal of Psychosomatic

Research, 53(3), pp.737-740.
Baddeley, A.D. and Hitch, G., 2001. Working Memory in Perspective. Psychology Press, London.

Bailey, T.C., Eng, W., Frisch, M.B. and Snyder, C.R., 2007. Hope and optimism as related to life

satisfaction. The Journal of Positive Psychology, 2(3), pp.168-175.

Bailit, J.L., Landon, M.B., Thom, E., Rouse, D.J., Spong, C.Y., Varner, M.W., Moawad, A.H., Caritis, S.N.,
Harper, M., Wapner, R.J. and Sorokin, Y., 2006. The MFMU Cesarean Registry: impact of time of day on

cesarean complications. American Journal of Obstetrics and Gynecology, 195(4), pp.1132-1137.

Bandura, A., 1977. Self-efficacy: toward a unifying theory of behavioral change. Psychological
Review, 84(2), p.191.

Banfi, T., Coletto, E., d'Ascanio, P., Dario, P., Menciassi, A., Faraguna, U. and Ciuti, G., 2019. Effects of sleep
deprivation on surgeon’s dexterity. Frontiers in  Neurology, 10, p.595. Retrieved from:

https://doi.org/10.3389/fneur.2019.00595 on 19 April 2020.



https://doi.org/10.3389/fneur.2019.00595

Barger, L.K., Cade, B.E., Ayas, N.T., Cronin, J.W., Rosner, B., Speizer, F.E. and Czeisler, C.A., 2005. Extended
work shifts and the risk of motor vehicle crashes among interns. New England Journal of Medicine, 352(2),

pp.125-134.

Barnes, K.L., Dunivan, G., Sussman, A.L., McGuire, L. and McKee, R., 2020. Behind the mask: An exploratory

assessment of female surgeons’ experiences of gender bias. Academic Medicine, 95(10), pp.1529-1538.

Bartels, M., 2015. Genetics of wellbeing and its components satisfaction with life, happiness, and quality

of life: A review and meta-analysis of heritability studies. Behavior Genetics, 45(2), pp.137-156.

Bartlett, F.C., 1953. Psychological criteria of fatigue. In Symposium on Fatigue. (Floyd, W.F. and Welford,
T. eds), Lewis, London, pp.1-5.

Battiste, V. and Bortolussi, M., 1988. Transport pilot workload: a comparison of two subjective techniques.
In Proceedings of the Human Factors Society Annual Meeting, 32(2). Sage Publications, London, pp. 150-
154,

Baulk, S.D., Fletcher, A., Kandelaars, K.J., Dawson, D. and Roach, G.D., 2009. A field study of sleep and

fatigue in a regular rotating 12-h shift system. Applied Ergonomics, 40(4), pp.694-698.

Baumeister, R.F. and Vohs, K.D., 2003. Willpower, choice, and self-control. In Time and Decision: Economic
and Psychological Perspectives on Intertemporal Choice. (Loewenstein, G., Read, D. and Baumeister, R.

eds), Russell Sage Foundation, New York City, pp.2016-216.

Baumeister, R.F., Vohs, K.D. and Tice, D.M., 2007. The strength model of self-control. Current Directions
in Psychological Science, 16(6), pp.351-355.

Beed, P.L., Hawkins, E.M. and Roller, C.M., 1991. Moving learners toward independence: The power of

scaffolded instruction. The Reading Teacher, 44(9), pp.648-655.

Benbadis, S.R., Qu, Y., Perry, M.C., Dinner, D.S. and Warnes, H., 1995. Interrater reliability of the multiple

sleep latency test. Electroencephalography and Clinical Neurophysiology, 95(4), pp.302-304.

Bendak, S. and Rashid, H.S., 2020. Fatigue in aviation: A systematic review of the literature. International
Journal of Industrial Ergonomics, 76, p.102928. Retrieved from:

https://doi.org/10.1016/j.ergon.2020.102928 on 23 March 2021.

Benson, B.S., Truskett, P.G. and Findlay, B., 2007. The relationship between burnout and emotional

intelligence in Australian surgeons and surgical trainees. ANZ Journal of Surgery, 77, pp.79.

Benson, M., Grimes, |., Gopal, D., Reichelderfer, M., Soni, A., Benson, H., Austin, K. and Pfau, P., 2014.
Influence of previous night call and sleep deprivation on screening colonoscopy quality. American Journal

of Gastroenterology, 109(8), pp.1133-1137.


https://doi.org/10.1016/j.ergon.2020.102928

Bharathan, R., Arora, S., Varma, A., Darzi, A. and Aggarwal, R., 2013. Mental practice restores surgical
performance after sleep deprivation: a RCT. British Journal of Surgery, 100. Retrieved from:

https://bjssjournals.onlinelibrary.wiley.com/doi/pdf/10.1002/bjs.9231 on 18 October 2018.

Bhatt, N.R., Doherty, E.M., Mansour, E., Traynor, O. and Ridgway, P.F., 2016. Impact of a clinical decision
making module on the attitudes and perceptions of surgical trainees. ANZ Journal of Surgery, 86(9),

Pp.660-664.

Biddle, B.J., 1986. Recent developments in role theory. Annual Review of Sociology, 12(1), pp.67-92.

Bilimoria, K.Y., Chung, J.W., Hedges, L.V., Dahlke, A.R., Love, R., Cohen, M.E., Hoyt, D.B., Yang, A.D.,
Tarpley, J.L., Mellinger, J.D. and Mahvi, D.M., 2016. National cluster-randomized trial of duty-hour

flexibility in surgical training. New England Journal of Medicine, 374(8), pp.713-727.

Binning, J.F. and Barrett, G.V., 1989. Validity of personnel decisions: A conceptual analysis of the

inferential and evidential bases. Journal of Applied Psychology, 74(3), p.478.

Birkmeyer, J.D., Finks, J.F., O'Reilly, A., Oerline, M., Carlin, A.M., Nunn, A.R., Dimick, J., Banerjee, M. and
Birkmeyer, N.J., 2013. Surgical skill and complication rates after bariatric surgery. New England Journal of

Medicine, 369(15), pp.1434-1442.

Birt, L., Scott, S., Cavers, D., Campbell, C. and Walter, F., 2016. Member checking: a tool to enhance

trustworthiness or merely a nod to validation?. Qualitative Health Research, 26(13), pp.1802-1811.

Bisgaard, T., Kjcersgaard, M., Bernhard, A., Kehlet, H. and Rosenberg, J., 1999. Computerized monitoring
of physical activity and sleep in postoperative abdominal surgery patients. Journal of Clinical Monitoring

and Computing, 15(1), pp.1-8.

Bloom, B.S., 1956. Taxonomy of Educational Objectives. 1% edition. McKay, London, p.24.

Blumenthal-Barby, J.S. and Krieger, H., 2015. Cognitive biases and heuristics in medical decision making:

a critical review using a systematic search strategy. Medical Decision Making, 35(4), pp.539-557.

Borbély, A.A., Daan, S., Wirz-Justice, A. and Deboer, T., 2016. The two-process model of sleep regulation:

a reappraisal. Journal of Sleep Research, 25(2), pp.131-143.

Boss, E.F., Mehta, N., Nagarajan, N., Links, A., Benke, J.R., Berger, Z., Espinel, A., Meier, J. and Lipstein,
E.A.,, 2016. Shared decision making and choice for elective surgical care: a systematic

review. Otolaryngology Head and Neck Surgery, 154(3), pp.405-420.

Brandenberger, J., Kahol, K., Feinstein, A.J., Ashby, A., Smith, M. and Ferrara, J.J., 2010. Effects of duty
hours and time of day on surgery resident proficiency. The American Journal of Surgery, 200(6), pp.814-

819.


https://bjssjournals.onlinelibrary.wiley.com/doi/pdf/10.1002/bjs.9231

Braun, V. and Clarke, V., 2019. Reflecting on reflexive thematic analysis. Qualitative Research in Sport,

Exercise and Health, 11(4), pp.589-597.

Broadbent, D.E., 1979. The Ergonomics society lecture —is a fatigue test now possible. Ergonomics, 22(12),

pp.1277-1290.

Brooks, S.J., Burch, K.H., Maiorana, S.A., Cocolas, E., Schioth, H.B., Nilsson, E.K., Kamaloodien, K. and Stein,
D.J., 2016. Psychological intervention with working memory training increases basal ganglia volume: a

VBM study of inpatient treatment for methamphetamine use. Neuroimage Clinical, 12, pp.478-491.

Brown, C., Abdelrahman, T., Lewis, W., Pollitt, J. and Egan, R., 2020. To bed or not to bed: the sleep
question?. Postgraduate Medical Journal, 96(1139), pp.520-524.

Brown, D.J. and Arnold, R., 2019. Sports performers' perspectives on facilitating thriving in professional

rugby contexts. Psychology of Sport and Exercise, 40, pp.71-81.

Brown, D.J., Arnold, R., Fletcher, D. and Standage, M., 2017. Human thriving: a conceptual debate and

literature review. European Psychologist, 22(3), pp.167-179.

Brown, D.J., Arnold, R., Reid, T. and Roberts, G., 2018. A qualitative exploration of thriving in elite

sport. Journal of Applied Sport Psychology, 30(2), pp.129-149.

Brown, D.J., Arnold, R., Standage, M. and Fletcher, D., 2017. Thriving on pressure: A factor mixture analysis
of sport performers’ responses to competitive encounters.Journal of Sport and Exercise

Psychology, 39(6), pp.423-437.

Browne, B.J., Van Susteren, T., Onsager, D.R., Simpson, D., Salaymeh, B. and Condon, R.E., 1994. Influence
of sleep deprivation on learning among surgical house staff and medical students. Surgery, 115(5),

pp.604-610.

Bryant, F.B. and Cvengros, J.A., 2004. Distinguishing hope and optimism: Two sides of a coin, or two

separate coins?. Journal of Social and Clinical Psychology, 23(2), pp.273-302.

Burkhart, R.A., Tholey, R.M., Guinto, D., Yeo, C.J. and Chojnacki, K.A., 2014. Grit: a marker of residents at
risk for attrition?. Surgery, 155(6), pp.1014-1022.

Burns, K.E., Duffett, M., Kho, M.E., Meade, M.O., Adhikari, N.K., Sinuff, T. and Cook, D.J., 2008. A guide for
the design and conduct of self-administered surveys of clinicians. Canadian Medical Association

Journal, 179(3), pp.245-252.

Buysse, D.J., Reynolds Ill, C.F., Monk, T.H., Berman, S.R. and Kupfer, D.J., 1989. The Pittsburgh Sleep
Quality Index: a new instrument for psychiatric practice and research. Psychiatry Research, 28(2), pp.193-

213.



Byrnes, M.E., Engler, T.A., Greenberg, C.C., Fry, B.T., Dombrowski, J. and Dimick, J.B., 2021. Coaching as a
mechanism to challenge surgical professional identities. Annals of surgery. Retrieved from:

https://insights.ovid.com/pubmed?pmid=31804400 on 4 April 2021.

Calatayud, D., Arora, S., Aggarwal, R., Kruglikova, 1., Schulze, S., Funch-Jensen, P. and Grantcharov, T.,
2010. Warm-up in a virtual reality environment improves performance in the operating room. Annals of

Surgery, 251(6), pp.1181-1185.

Caldwell, J.A., Caldwell, J.L.,, Smith, J.K. and Brown, D.L, 2004. Modafinil’'s effects on simulator
performance and mood in pilots during 37 h without sleep. Aviation, Space, and Environmental

Medicine, 75(9), pp.777-784.

Caldwell, J.A., Mallis, M.M., Caldwell, J.L., Paul, M.A., Miller, J.C. and Neri, D.F.,, 2009. Fatigue

countermeasures in aviation. Aviation, Space, and Environmental Medicine, 80(1), pp.29-59.

Camp, C.L., Wang, D., Turner, N.S., Grawe, B.M., Kogan, M. and Kelly, A.M., 2019. Objective predictors of
grit, self-control, and conscientiousness in orthopaedic surgery residency applicants. Journal of the

American Academy of Orthopaedic Surgeons, 27(5), pp.227-234.

Campbell, J.L., Quincy, C., Osserman, J. and Pedersen, O.K., 2013. Coding in-depth semistructured
interviews: Problems of unitization and intercoder reliability and agreement. Sociological Methods and

Research, 42(3), pp.294-320.

Carmeli, A. and Gittell, J.H., 2009. High-quality relationships, psychological safety, and learning from
failures in work organizations. Journal of Organizational Behavior: The International Journal of Industrial,

Occupational and Organizational Psychology and Behavior, 30(6), pp.709-729.

Carmeli, A. and Spreitzer, G.M., 2009. Trust, connectivity, and thriving: Implications for innovative

behaviors at work. The Journal of Creative Behavior, 43(3), pp.169-191.

Carver, C.S., 1998. Resilience and thriving: issues, models, and linkages. Journal of Social Issues, 54(2),

pp.245-266.

Cavallo, A., Ris, M.D., Succop, P. and Jaskiewicz, J., 2005. Melatonin treatment of pediatric residents for

adaptation to night shift work. Ambulatory Pediatrics, 5(3), pp.172-177.

Cella, M. and Chalder, T., 2010. Measuring fatigue in clinical and community settings. Journal of

Psychosomatic Research, 69(1), pp.17-22.

Chaer, R.A., DeRubertis, B.G., Lin, S.C., Bush, H.L., Karwowski, J.K., Birk, D., Morrissey, N.J., Faries, P.L.,
McKinsey, J.F. and Kent, K.C., 2006. Simulation improves resident performance in catheter-based

intervention: results of a randomized, controlled study. Annals of surgery, 244(3), p.343-352.


https://insights.ovid.com/pubmed?pmid=31804400

Chaiken, S., Giner-Sorolla, R. and Chen, S., 1996. Beyond accuracy: defence and impression motives in
heuristic and systematic information processing. In Psychology of Action: Linking Cognition and

Motivation to Behaviour. (Gollwitzer, P., ed), Guilford Press, New York, pp.553-578.

Chalder, T., Berelowitz, G., Pawlikowska, T., Watts, L., Wessely, S., Wright, D. and Wallace, E.P., 1993.

Development of a fatigue scale. Journal of Psychosomatic Research, 37(2), pp.147-153.

Charmaz, K., 2014. Constructing Grounded Theory. SAGE Publications, London, pp.72-94.

Chaudhuri, A. and Behan, P.0., 2004. Fatigue in neurological disorders. The Lancet, 363(9413), pp.978-
988.

Chilcot, J., Norton, S., Kelly, M.E. and Moss-Morris, R., 2016. The Chalder Fatigue Questionnaire is a valid
and reliable measure of perceived fatigue severity in multiple sclerosis. Multiple Sclerosis Journal, 22(5),

pp.677-684.

Choshen-Hillel, S., Ishger, A., Mahameed, F., Reiter, J., Gozal, D., Gileles-Hillel, A. and Berger, 1., 2021.
Acute and chronic sleep deprivation in residents: cognition and stress biomarkers. Medical

Education, 55(2), pp.174-184.

Christensen, J.R., Faber, A., Ekner, D., Overgaard, K., Holtermann, A. and Sggaard, K., 2011. Diet, physical
exercise and cognitive behavioral training as a combined workplace based intervention to reduce body
weight and increase physical capacity in health care workers-a randomized controlled trial. BMC Public

Health, 11(1), pp.1-11.

Chu, M.W,, Stitt, L.W., Fox, S.A., Kiaii, B., Quantz, M., Guo, L., Myers, M.L., Hewitt, J. and Novick, R.J., 2011.
Prospective evaluation of consultant surgeon sleep deprivation and outcomes in more than 4000

consecutive cardiac surgical procedures. Archives of Surgery, 146(9), pp.1080-1085.

Chung, R.S. and Ahmed, N., 2007. How surgical residents spend their training time: the effect of a goal-

oriented work style on efficiency and work satisfaction. Archives of Surgery, 142(3), pp.249-252.

Clark, A.M., 1998. The qualitative-quantitative debate: moving from positivism and confrontation to post-

positivism and reconciliation. Journal of Advanced Nursing, 27(6), pp.1242-1249.

Clark, I. and Landolt, H.P., 2017. Coffee, caffeine, and sleep: A systematic review of epidemiological studies

and randomized controlled trials. Sleep Medicine Reviews, 31, pp.70-78.

Clarke, J.R., Johnston, J. and Finley, E.D., 2007. Getting surgery right. Annals of Surgery, 246(3), p.395-405.

Clarke, V., Braun, V. and Hayfield, N., 2015. Thematic analysis. In Qualitative Psychology: A Practical Guide
to Research Methods. (Smith, J.A. ed), SAGE Publications, London, pp.222-248.



Clements, J.M., King, M., Nicholas, R., Burdall, O., Elsey, E., Bucknall, V., Awopetu, A., Mohan, H., Humm,
G. and Nally, D.M., 2020. Bullying and undermining behaviours in surgery: A qualitative study of surgical
trainee experiences in the United Kingdom (UK) and Republic of Ireland (ROI). International Journal of

Surgery, 84, pp.219-225.

Cocks, M., Moulton, C.A., Luu, S. and Cil, T., 2014. What surgeons can learn from athletes: mental practice

in sports and surgery. Journal of Surgical Education, 71(2), pp.262-269.

Coleman, J.J., Robinson, C.K., Zarzaur, B.L., Timsina, L., Rozycki, G.S. and Feliciano, D.V., 2019. To sleep,
perchance to dream: acute and chronic sleep deprivation in acute care surgeons. Journal of the American

College of Surgeons, 229(2), pp.166-174.

Comte, A., 1975. Auguste Comte and Positivism: The Essential Writings. Transaction Publishers, New

Jersey.

Conchie, S.M., 2013. Transformational leadership, intrinsic motivation, and trust: A moderated-mediated

model of workplace safety. Journal of Occupational Health Psychology, 18(2), pp.198-210.

Craig, P., Dieppe, P., Macintyre, S., Michie, S., Nazareth, I. and Petticrew, M., 2008. Developing and
evaluating complex interventions: the new Medical Research Council guidance. BMJ, 337. Retrieved from:

https://doi.org/10.1136/bmj.al1655 on 16 September 2020.

Crawford, J.R. and Henry, J.D., 2004. The Positive and Negative Affect Schedule (PANAS): Construct
validity, measurement properties and normative data in a large non-clinical sample. British Journal of

Clinical Psychology, 43(3), pp.245-265.

Crochet, P., Aggarwal, R., Mishra, A., Sirimanna, P. and Darzi, A., 2009. Caffeine and taurine reverse the
deterioration in laparoscopic and cognitive skill following sleep deprivation. Journal of the American

College of Surgeons, 209(3), p.111.

Crocker, L. and Algina, J., 1986. Introduction to Classical and Modern Test Theory. Holt, Rinehart and

Winston, Orlando.

Cronbach, L. and Meehl, P., 1955. Construct validity in psychological tests. Psychological Bulletin, 52(4),
pp.281-302.

Croskerry, P., 2003. The importance of cognitive errors in diagnosis and strategies to minimize

them. Academic Medicine, 78(8), pp.775-780.

Croskerry, P., 2009. A universal model of diagnostic reasoning. Academic Medicine, 84(8), pp.1022-1028.

Croskerry, P., 2009. Clinical cognition and diagnostic error: applications of a dual process model of

reasoning. Advances in Health Sciences Education, 14(1), pp.27-35.


https://doi.org/10.1136/bmj.a1655

Croskerry, P., Abbass, A. and Wu, A.W., 2010. Emotional influences in patient safety. Journal of Patient
Safety, 6(4), pp.199-205.

Crowley, R.S., Legowski, E., Medvedeva, O., Reitmeyer, K., Tseytlin, E., Castine, M., Jukic, D. and Mello-
Thoms, C., 2013. Automated detection of heuristics and biases among pathologists in a computer-based

system. Advances in Health Sciences Education, 18(3), pp.343-363.

Csikszentmihalyi, M., 1990. Flow: The Psychology of Optimal Experience. Harper and Row, New York.

Csikszentmihalyi, M. and Larson, R., 2014. Validity and reliability of the experience-sampling method.
In Flow and the Foundations of Positive Psychology. (Csikszentmihalyi, M. and Larson, R. eds), Springer,

Dordrecht, pp. 35-44.

Cumber, E. and Greig, P.R., 2019. Can a tool developed for industry be used to assess fatigue risk in medical
rotas? A pilot study of foundation doctors’ rotas in a tertiary centre. BMJ Open, 9(2). Retrieved from:

http://dx.doi.org/10.1136/bmjopen-2018-023470 on 10 April 2021.

Cumming, J. and Williams, S.E., 2012. The role of imagery in performance. In Oxford Library of Psychology:
The Oxford Handbook of Sport and Performance Psychology. (Murphy, S.M. ed), Oxford University Press,
Oxford.

Daruwalla, J., Marlow, N., Field, J., Altree, M., Babidge, W., Hewett, P. and Maddern, G.J., 2014. Effect of
fatigue on laparoscopic skills: a comparative historical cohort study. ANZ Journal of Surgery, 84(3), pp.137-
142.

Darzi, A. and Mackay, S., 2001. Assessment of surgical competence. BMJ Quality and Safety, 10(2), pp.64-
69.

Deaconson, T.F., Daniel, P.O., Levy, M.F., Lee, M.B.F., Schueneman, A.L. and Condon, R.E., 1988. Sleep
deprivation and resident performance. JAMA, 260(12), pp.1721-1727.

Deci, E.L. and Ryan, R.M. eds., 2004. Handbook of Self-determination Research. University Rochester

Press, New York.

DeMaria, E.J., McBride, C.L., Broderick, T.J. and Kaplan, B.J., 2005. Night call does not impair learning of

laparoscopic skills. Surgical Innovation, 12(2), pp.145-149.

Denzin, N., 1978. Sociological methods: critical reflections and the logic of naturalistic inquiry.

In Sociological Methods: A Source Book. (Denzin, N. ed), McGraw-Hill, New York, pp.1-29.

Des Jarlais, D.C., Lyles, C., Crepaz, N. and Trend Group, 2004. Improving the reporting quality of
nonrandomized evaluations of behavioral and public health interventions: the TREND

statement. American Journal of Public Health, 94(3), pp.361-366.

10


http://dx.doi.org/10.1136/bmjopen-2018-023470

Desai, S.V., Asch, D.A., Bellini, L.M., Chaiyachati, K.H., Liu, M., Sternberg, A.L., Tonascia, J., Yeager, A.M.,
Asch, .M., Katz, J.T. and Basner, M., 2018. Education outcomes in a duty-hour flexibility trial in internal

medicine. New England Journal of Medicine, 378(16), pp.1494-1508.

Devos, H., Gustafson, K., Ahmadnezhad, P., Liao, K., Mahnken, J.D., Brooks, W.M. and Burns, J.M., 2020.
Psychometric properties of NASA-TLX and index of cognitive activity as measures of cognitive workload in

older adults. Brain Sciences, 10(12), p.994.

Diener, E., Suh, E.M., Lucas, R.E. and Smith, H.L., 1999. Subjective well-being: Three decades of

progress. Psychological Bulletin, 125(2), pp.276-302.

Dietrich, A., 2004. Neurocognitive mechanisms underlying the experience of flow. Consciousness and

Cognition, 13(4), pp.746-761.

Dimou, F.M., Eckelbarger, D. and Riall, T.S., 2016. Surgeon burnout: a systematic review. Journal of the

American College of Surgeons, 222(6), p.1230-1239.

Dimsdale, J.E., 2008. Psychological stress and cardiovascular disease. Journal of the American College of

Cardiology, 51(13), pp.1237-1246.

Dinges, D.F. and Powell, J.W., 1985. Microcomputer analyses of performance on a portable, simple visual
RT task during sustained operations. Behavior Research Methods, Instruments, and Computers, 17(6),

Pp.652-655.

Dinges, D.F., Pack, F., Williams, K., Gillen, K.A., Powell, J.W., Ott, G.E., Aptowicz, C. and Pack, A.l., 1997.
Cumulative sleepiness, mood disturbance, and psychomotor vigilance performance decrements during a

week of sleep restricted to 4-5 hours per night. Sleep, 20(4), pp.267-277.

Doran, G.T., 1981. There’s a SMART way to write management’s goals and objectives. Management

Review, 70(11), pp.35-36.

Doran, S.M., Van Dongen, H.P. and Dinges, D.F., 2001. Sustained attention performance during sleep

deprivation: evidence of state instability. Archives Italiennes de Biologie, 139(3), pp.253-267.

Dornic, S., Ekehammar, B. and Laaksonen, T., 1991. Tolerance for mental effort: Self-ratings related to

perception, performance and personality. Personality and Individual Differences, 12(3), pp.313-319.

Dorrian, J., Rogers, N.L. and Dinges, D.F., 2005. Psychomotor Vigilance Performance: Neurocognitive Assay
Sensitive to Sleep Loss. Published Doctoral Dissertation, (Doctoral dissertation, University of

Pennsylvania).

Duckworth, A.L., Peterson, C., Matthews, M.D. and Kelly, D.R., 2007. Grit: perseverance and passion for

long-term goals. Journal of Personality and Social Psychology, 92(6), pp.1087-1101.

11



Durning, S.J., Costanzo, M., Artino Jr, A.R., Dyrbye, L.N., Beckman, T.J., Schuwirth, L., Holmboe, E., Roy,
M.J., Wittich, C.M., Lipner, R.S. and van der Vleuten, C., 2013. Functional neuroimaging correlates of
burnout among internal medicine residents and faculty members. Frontiers in Psychiatry, 4, p.131.

Retrieved from: https://www.frontiersin.org/articles/10.3389/fpsyt.2013.00131/full on 22 April 2021.

Dupuy, H.J., 1984. The psychological general well-being (PGWB) index. In Assessment of Quality of Life in
Clinical Trials of Cardiovascular Therapies. (Wenger, N.K., Mattson, M.E., Furberg, C.D. and Elinson, J. eds),

Le Jacq Publishing, United States, pp.170-183.

Dyrbye, L.N., Satele, D., Sloan, J. and Shanafelt, T.D., 2013. Utility of a brief screening tool to identify

physicians in distress. Journal of General Internal Medicine, 28(3), pp.421-427.

Dyrbye, L.N., Shanafelt, T.D., Gill, P.R., Satele, D.V. and West, C.P., 2019. Effect of a professional coaching
intervention on the well-being and distress of physicians: a pilot randomized clinical trial. JAMA, 179(10),

pp.1406-1414.

Dyrbye, L.N., Szydlo, D.W., Downing, S.M., Sloan, J.A. and Shanafelt, T.D., 2010. Development and
preliminary psychometric properties of a well-being index for medical students. BMC Medical

Education, 10(1), pp.1-9.

Dyrbye, L.N., West, C.P., Richards, M.L., Ross, H.J., Satele, D. and Shanafelt, T.D., 2016. A randomized,
controlled study of an online intervention to promote job satisfaction and well-being among

physicians. Burnout Research, 3(3), pp.69-75.

Eastridge, B.J., Hamilton, E.C., O’Keefe, G.E., Rege, R.V., Valentine, R.J., Jones, D.J., Tesfay, S. and Thal,
E.R., 2003. Effect of sleep deprivation on the performance of simulated laparoscopic surgical skill. The

American Journal of Surgery, 186(2), pp.169-174.

ElBardissi, A.W., Wiegmann, D.A., Dearani, J.A., Daly, R.C. and Sundt lll, T.M., 2007. Application of the
human factors analysis and classification system methodology to the cardiovascular surgery operating

room. The Annals of Thoracic Surgery, 83(4), pp.1412-1419.

Ellman, P.l., Law, M.G., Tache-Leon, C., Reece, T.B., Maxey, T.S., Peeler, B.B., Kern, J.A., Tribble, C.G. and
Kron, I.L., 2004. Sleep deprivation does not affect operative results in cardiac surgery. The Annals of

Thoracic Surgery, 78(3), pp.906-911.

Endsley, M.R., 1995. Toward a theory of situation awareness in dynamic systems. Human Factors, 37(1),

pp.32-64.

Engelmann, C., Schneider, M., Kirschbaum, C., Grote, G., Dingemann, J., Schoof, S. and Ure, B.M., 2011.
Effects of intraoperative breaks on mental and somatic operator fatigue: a randomized clinical

trial. Surgical Endoscopy, 25(4), pp.1245-1250.

12


https://www.frontiersin.org/articles/10.3389/fpsyt.2013.00131/full

Eppley, K.R., Abrams, A.l. and Shear, J., 1989. Differential effects of relaxation techniques on trait anxiety:

a meta-analysis. Journal of Clinical Psychology, 45(6), pp.957-974.

Epton, T., Currie, S. and Armitage, C.J., 2017. Unique effects of setting goals on behavior change:

systematic review and meta-analysis. Journal of Consulting and Clinical Psychology, 85(12), pp.1182-1198.

Ericsson, A. and Pool, R., 2016. Peak: Secrets from the new Science of Expertise. Houghton Mifflin

Harcourt, Massachusetts.

Erie, E.A., Mahr, M.A., Hodge, D.O. and Erie, J.C., 2011. Effect of sleep deprivation on the performance of

simulated anterior segment surgical skill. Canadian Journal of Ophthalmology, 46(1), pp.61-65.

European Parliament and Council, 2003. Directive 200388EC Concerning Certain Aspects of the

Organisation of Working Time. Retrieved from: https://eur-lex.europa.eu/legal-

content/EN/TXT/PDF/?uri=CELEX:32003L0088&rid=1 on 8 October 2018.

Eyre, D.W., Lumley, S.F., O'Donnell, D., Campbell, M., Sims, E., Lawson, E., Warren, F., James, T., Cox, S.,
Howarth, A. and Doherty, G., 2020. Differential occupational risks to healthcare workers from SARS-CoV-
2  observed during a prospective  observational  study. Elife, 9. Retrieved  from:

https://europepmc.org/article/med/32820721 on 3 March 2021.

Eysenbach, G., 2012. Correction: improving the Quality of web surveys: the Checklist for Reporting results
of internet E-Surveys (CHERRIES). Journal of Medical Internet Research, 14(1), pp.8.

Fagan, M., 2020. Three-in-four trainee hospital doctors exceed 48-hour week. Irish Examiner. 19

November 2020.

Fechner, G., Pezold, C., Hauser, S., Gerhardt, T. and Miiller, S.C., 2008. Kidney's nightshift, kidney's
nightmare? comparison of daylight and nighttime kidney transplantation: impact on complications and

graft survival. Transplantation Proceedings. 40(5), pp.1341-1344.

Feeney, B.C. and Collins, N.L., 2015. A new look at social support: A theoretical perspective on thriving

through relationships. Personality and Social Psychology Review, 19(2), pp.113-147.

Festinger, L., 1957. A Theory of Cognitive Dissonance. Stanford University Press, Stanford.

Fletcher, D. and Sarkar, M., 2016. Mental fortitude training: An evidence-based approach to developing

psychological resilience for sustained success. Journal of Sport Psychology in Action, 7(3), pp.135-157.

Flin, R., Youngson, G. and Yule, S., 2007. How do surgeons make intraoperative decisions?. BMJ Quality

and Safety, 16(3), pp.235-239.

Folkard, S., Lombardi, D.A. and Spencer, M.B., 2006. Estimating the circadian rhythm in the risk of

occupational injuries and accidents. Chronobiology International, 23(6), pp.1181-1192.

13


https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32003L0088&rid=1
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32003L0088&rid=1
https://europepmc.org/article/med/32820721

Folkman, S. and Lazarus, R.S., 1984. Stress, Appraisal, and Coping. Springer Publishing Company, New
York, pp. 460-461.

Folkman, S. and Moskowitz, J.T., 2004. Coping: pitfalls and promise. Annual Review of Psychology, 55,
pp.745-774.

Fong, C.J., Zaleski, D.J. and Leach, J.K., 2015. The challenge—skill balance and antecedents of flow: a meta-

analytic investigation. The Journal of Positive Psychology, 10(5), pp.425-446.

Fong, T.C., Chan, J.S,, Chan, C.L., Ho, R.T., Ziea, E.T., Wong, V.C., Ng, B.F. and Ng, S.M., 2015. Psychometric
properties of the Chalder Fatigue Scale revisited: an exploratory structural equation modeling

approach. Quality of Life Research, 24(9), pp.2273-2278.

Food Safety Authority of Ireland, 2011. Scientific Recommendations for Healthy Eating Guidelines in

Ireland. Retrieved from: https://www.fsai.ie/scienceandhealth/healthyeating.html on 5 October 2020.

Foulger, T.S., 2009. An unexpected discovery about the critical friend in action research inquiries. Action

Research, 1(1), pp.1-18.

Franke, A.G., Bagusat, C., McFarlane, C., Tassone-Steiger, T., Kneist, W. and Lieb, K., 2015. The use of

caffeinated substances by surgeons for cognitive enhancement. Annals of Surgery, 261(6), pp.1091-1095.

Frankenhaeuser, M. and Johansson, G., 1986. Stress at work: psychobiological and psychosocial

aspects. Applied Psychology, 35(3), pp.287-299.

Frone, M.R. and Tidwell, M.C.0., 2015. The meaning and measurement of work fatigue: Development and
evaluation of the Three-Dimensional Work Fatigue Inventory (3D-WFI). Journal of Occupational Health

Psychology, 20(3), pp.273-288.

Gailliot, M.T., Baumeister, R.F., DeWall, C.N., Maner, J.K., Plant, E.A., Tice, D.M., Brewer, L.E. and
Schmeichel, B.J., 2007. Self-control relies on glucose as a limited energy source: willpower is more than a

metaphor. Journal of Personality and Social Psychology, 92(2), pp.325-336.

Ganju, A., Kahol, K., Lee, P., Simonian, N., Quinn, S.J., Ferrara, J.J. and Batjer, H.H., 2012. The effect of call
on neurosurgery residents' skills: implications for policy regarding resident call periods. Journal of

Neurosurgery, 116(3), pp.478-482.

Gates, M., Wingert, A., Featherstone, R., Samuels, C., Simon, C. and Dyson, M.P., 2018. Impact of fatigue
and insufficient sleep on physician and patient outcomes: a systematic review. BMJ Open, 8(9). Retrieved

from: https://bmjopen.bmj.com/content/8/9/e021967.long on 8 December 2018.

Gawande, A.A., Zinner, M.J., Studdert, D.M. and Brennan, T.A., 2003. Analysis of errors reported by

surgeons at three teaching hospitals. Surgery, 133(6), pp.614-621.

14


https://www.fsai.ie/science_and_health/healthy_eating.html%20on%205%20September%202020
https://bmjopen.bmj.com/content/8/9/e021967.long

Gerdes, J., Kahol, K., Smith, M., Leyba, M.J. and Ferrara, J.J., 2008. Jack Barney award: the effect of fatigue
on cognitive and psychomotor skills of trauma residents and attending surgeons. The American Journal of

Surgery, 196(6), pp.813-820.

Gerstle, C.R., 2018. Parallels in safety between aviation and healthcare. Journal of Pediatric Surgery, 53(5),

pp.875-878.

Gibson, E.S., Powles, A.P., Thabane, L., O'Brien, S., Molnar, D.S., Trajanovic, N., Ogilvie, R., Shapiro, C., Yan,
M. and Chilcott-Tanser, L., 2006. "Sleepiness" is serious in adolescence: two surveys of 3235 Canadian

students. BMC Public Health, 6(1), pp.1-9.

Gigerenzer, G. and Todd, P.M., 1999. Fast and frugal heuristics: the adaptive toolbox. In Simple Heuristics
That Make Us Smart. (Gigerenzer, G. and Todd P.M. eds), Oxford University Press, Oxford, pp.3-34.

Gigerenzer, G., 2007. Gut Feelings: The Intelligence of the Unconscious. Penguin, London.

Given, L.M., 2008. The SAGE Encyclopedia of Qualitative Research Methods. SAGE Publications, London.

Gleason, F., Baker, S.J., Wood, T., Wood, L., Hollis, R.H., Chu, D.l. and Lindeman, B., 2020. Emotional
intelligence and burnout in surgical residents: a 5-year study. Journal of Surgical Education, 77(6), pp.63-

70.

Godwin, M., Streight, S., Dyachuk, E., van Den Hooven, E.C., Ploemacher, J., Seguin, R. and Cuthbertson,
S., 2008. Testing the simple lifestyle indicator questionnaire: initial psychometric study. Canadian Family

Physician, 54(1), pp.76-77.

Gogalniceanu, P., Calder, F., Callaghan, C., Sevdalis, N. and Mamode, N., 2021. Surgeons are not pilots: is
the aviation safety paradigm relevant to modern surgical practice?. Journal of Surgical Education.

Retrieved from: https://doi.org/10.1016/].jsurg.2021.01.016 on 3 March 2021.

Goldberg, M.B., Mazzei, M., Maher, Z., Fish, J.H., Miler, R., Yu, D. and Goldberg, A.J., 2018. Optimising
performance through stress training —an educational strategy for surgical residents. The American Journal

of Surgery, 216(3), pp.618-623.

Gosling, S.D., Rentfrow, P.J. and Swann Jr, W.B., 2003. A very brief measure of the Big-Five personality
domains. Journal of Research in Personality, 37(6), pp.504-528.

Govindarajan, A., Urbach, D.R., Kumar, M., Li, Q., Murray, B.J., Juurlink, D., Kennedy, E., Gagliardi, A,,
Sutradhar, R. and Baxter, N.N., 2015. Outcomes of daytime procedures performed by attending surgeons

after night work. New England Journal of Medicine, 373(9), pp.845-853.

Grandner, M.A., Kripke, D.F., Yoon, LY. and Youngstedt, S.D., 2006. Criterion validity of the Pittsburgh

Sleep Quality Index: Investigation in a non-clinical sample. Sleep and Biological Rhythms, 4(2), pp.129-136.

15


https://doi.org/10.1016/j.jsurg.2021.01.016

Granholm, E., Asarnow, R.F., Sarkin, A.J. and Dykes, K.L., 1996. Pupillary responses index cognitive

resource limitations. Psychophysiology, 33(4), pp.457-461.

Grantcharov, T.P., Bardram, L., Peter, F.J. and Rosenberg, J., 2001. Laparoscopic performance after one

night on call in a surgical department: prospective study. BMJ, 323(7323), pp.1222-1223.

Grech, M.R., Neal, A,, Yeo, G., Humphreys, M. and Smith, S., 2009. An examination of the relationship
between workload and fatigue within and across consecutive days of work: Is the relationship static or

dynamic?. Journal of Occupational Health Psychology, 14(3), pp.231-242.

Green, LW. and Kreuter, M.W., 1993. Health Promotion Planning: An Educational and Ecological
Approach. McGraw-Hill, New York.

Greenberg, C.C., Ghousseini, H.N., Quamme, S.R.P., Beasley, H.L., Frasier, L.L., Brys, N.A., Dombrowski,
J.C. and Wiegmann, D.A., 2018. A statewide surgical coaching program provides opportunity for

continuous professional development. Annals of Surgery, 267(5), pp.868-873.

Griner, D., Menon, R.P., Kotwall, C.A., Clancy, T.V. and Hope, W.W., 2010. The eighty-hour workweek:

surgical attendings' perspectives. Journal of Surgical Education, 67(1), pp.25-31.

Grober, E.D. and Jewett, M.A., 2006. The concept and trajectory of “operative competence” in surgical

training. Canadian Journal of Surgery, 49(4), pp.238-240.

Guest, G., Bunce, A. and Johnson, L., 2006. How many interviews are enough? An experiment with data

saturation and variability. Field Methods, 18(1), pp.59-82.

Hagell, P. and Broman, J.E., 2007. Measurement properties and hierarchical item structure of the Epworth

Sleepiness Scale in Parkinson's disease. Journal of Sleep Research, 16(1), pp.102-109.

Haider, A.H., Schneider, E.B., Sriram, N., Dossick, D.S., Scott, V.K., Swoboda, S.M., Losonczy, L., Haut, E.R,,
Efron, D.T., Pronovost, P.J. and Freischlag, J.A., 2014. Unconscious race and class bias and its association
with decision making by trauma and acute care surgeons. Journal of Trauma and Acute Care

Surgery, 77(3), pp.409-416.

Hall, J.C., Ellis, C. and Hamdorf, J., 2003. Surgeons and cognitive processes. British Journal of

Surgery, 90(1), pp.10-16.

Hall, W.J., Chapman, M.V,, Lee, K.M., Merino, Y.M., Thomas, T.W., Payne, B.K., Eng, E., Day, S.H. and
Coyne-Beasley, T., 2015. Implicit racial/ethnic bias among health care professionals and its influence on

health care outcomes: a systematic review. American Journal of Public Health, 105(12), pp.60-76.

Halpin, S.J., Mclvor, C., Whyatt, G., Adams, A., Harvey, O., McLean, L., Walshaw, C., Kemp, S., Corrado, J.,
Singh, R. and Collins, T., 2021. Postdischarge symptoms and rehabilitation needs in survivors of COVID-19

infection: A cross-sectional evaluation. Journal of Medical Virology, 93(2), pp.1013-1022.

16



Haluck, R.S., Gallagher, A.G., Satava, R.M., Webster, R., Bass, T.L. and Miller, C.A., 2002. Reliability and
validity of Endotower, a virtual reality trainer for angled endoscope navigation. In Medicine Meets Virtual

Reality. (Westwood, J.D., Hoffman, H.M. and Robb R.A. eds), I0S Press, Amsterdam, pp. 179-184.

Hammick, M., Dornan, T. and Steinert, Y., 2010. Conducting a best evidence systematic review. BEME

Guide No. 13. Medical Teacher, 32(1), pp.3-15.

Han, K., Bohnen, J.D., Peponis, T., Martinez, M., Nandan, A., Yeh, D.D., Lee, J., Demoya, M., Velmahos, G.
and Kaafarani, H.M., 2017. The surgeon as the second victim? Results of the Boston intraoperative adverse
events surgeons' attitude (BISA) study. Journal of the American College of Surgeons, 224(6), pp.1048-
1056.

Hardy, L., Roberts, R., Thomas, P.R. and Murphy, S.M., 2010. Test of Performance Strategies (TOPS):
instrument refinement using confirmatory factor analysis. Psychology of Sport and Exercise, 11(1), pp.27-

35.

Harries, R.L., Gokani, V.J., Smitham, P. and Fitzgerald, J.E.F., 2016. Less than full-time training in surgery:
a cross-sectional study evaluating the accessibility and experiences of flexible training in the surgical

trainee workforce. BMJ Open, 6(4). Retrieved from: http://dx.doi.org/10.1136/bmjopen-2015-010136 on

3 March 2021.

Harris, M.W., Myhill, M.E. and Walker, J.H., 2012. Thriving in the challenge of geographical dislocation: a

case study of elite Australian footballers. International Journal of Sports Science, 2(5), pp.51-60.

Harrison, Y. and Horne, J.A., 2000. The impact of sleep deprivation on decision making: a review. Journal

of Experimental Psychology: Applied, 6(3), pp.236-249.

Hart, S.G. and Staveland, L.E., 1988. Development of NASA-TLX: results of empirical and theoretical
research. In Advances in Psychology Volume 52. (Hancock, P.A. and Meshkati, N. eds), North-Holland,
Amsterdam, pp. 139-183.

Hayes, B., Prihodova, L., Walsh, G., Doyle, F. and Doherty, S., 2017. What’s up doc? A national cross-
sectional study of psychological wellbeing of hospital doctors in Ireland. BMJ Open, 7(10). Retrieved from:
http://dx.doi.org/10.1136/bmjopen-2017-018023 on 5 June 2020.

Haynes, A.B., Weiser, T.G., Berry, W.R,, Lipsitz, S.R., Breizat, A.H.S., Dellinger, E.P., Herbosa, T., Joseph, S.,
Kibatala, P.L., Lapitan, M.C.M. and Merry, A.F., 2009. A surgical safety checklist to reduce morbidity and

mortality in a global population. New England Journal of Medicine, 360(5), pp.491-499.

Heckman, M.A., Weil, J. and De Mejia, E.G., 2010. Caffeine (1, 3, 7-trimethylxanthine) in foods: a
comprehensive review on consumption, functionality, safety, and regulatory matters. Journal of Food

Science, 75(3), pp.77-87.

17


http://dx.doi.org/10.1136/bmjopen-2015-010136
http://dx.doi.org/10.1136/bmjopen-2017-018023

Hegar, M.V., Truitt, M.S., Mangram, A.J. and Dunn, E.L., 2011. Resident fatigue in 2010: Where is the
beef?. The American Journal of Surgery, 202(6), pp.727-732.

Herzberg, F., Mausnes, B., Peterson, R.O. and Capwell, D.F., 1957. Job Attitudes; Review of Research and
Opinion. Psychological Service of Pittsburgh, Pittsburgh, pp. 272-277. Retrieved from:
https://doi.org/10.1177/001316445901900219 on 2 February 2021.

Hill, A.B., 1965. The environment and disease: association or causation? In Proceedings of the Royal
Society of Medicine, 58(5), pp. 295-300. Retrieved from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1898525/pdf/procrsmed00196-0010.pdf on February

2019.

Hirshkowitz, M., Whiton, K., Albert, S.M., Alessi, C., Bruni, O., DonCarlos, L., Hazen, N., Herman, J., Katz,
E.S., Kheirandish-Gozal, L. and Neubauer, D.N., 2015. National Sleep Foundation’s sleep time duration

recommendations: methodology and results summary. Sleep Health, 1(1), pp.40-43.

Hockey, R., 2013. The Psychology of Fatigue: Work, Effort and Control. Cambridge University Press,
Cambridge.

Hoffman, B.M., Coons, M.J. and Kuo, P.C., 2010. Personality differences between surgery residents,

nonsurgery residents, and medical students. Surgery, 148(2), pp.187-193.

Hofstra, W.A. and de Weerd, A.W., 2008. How to assess circadian rhythm in humans: a review of

literature. Epilepsy and Behavior, 13(3), pp.438-444.

Hogle, N.J., Briggs, W.M. and Fowler, D.L., 2007. Documenting a learning curve and test-retest reliability
of two tasks on a virtual reality training simulator in laparoscopic surgery. Journal of Surgical

Education, 64(6), pp.424-430.

Hollenbeck, J.R. and Klein, H.J., 1987. Goal commitment and the goal-setting process: problems,

prospects, and proposals for future research. Journal of Applied Psychology, 72(2), pp.212-220.

Hollis, R.H., Theiss, L.M., Gullick, A.A., Richman, J.S., Morris, M.S., Grams, J.M., Porterfield, J.R. and Chu,
D.l.,, 2017. Emotional intelligence in surgery is associated with resident job satisfaction. Journal of Surgical

Research, 209, pp.178-183.

Honey, G.D., Fu, C.H.Y., Kim, J., Brammer, M.J., Croudace, T.J., Suckling, J., Pich, E.M., Williams, S.C.R. and
Bullmore, E.T., 2002. Effects of verbal working memory load on corticocortical connectivity modeled by

path analysis of functional magnetic resonance imaging data. Neuroimage, 17(2), pp.573-582.

Horne, J.A. and Ostberg, 0., 1976. A self-assessment questionnaire to determine morningness-

eveningness in human circadian rhythms. International Journal of Chronobiology, 4(2), pp.97-110.

18


https://doi.org/10.1177%2F001316445901900219
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1898525/pdf/procrsmed00196-0010.pdf%20on%205%20February%202019

Health  Service  Executive, 2020. What is Work-Related  Stress? Retrieved from:

https://www.hseni.gov.uk/articles/what-work-related-stress on 5 October 2020.

Hsieh, H.F. and Shannon, S.E., 2005. Three approaches to qualitative content analysis. Qualitative Health

Research, 15(9), pp.1277-1288.

Hughes, E.F., 1974. Halsted and American surgery. Surgery, 75(2), pp.169-177.

Hull, L., Arora, S., Aggarwal, R., Darzi, A., Vincent, C. and Sevdalis, N., 2012. The impact of nontechnical
skills on technical performance in surgery: a systematic review. Journal of the American College of

Surgeons, 214(2), pp.214-230.

ligen, J.S., Ma, |.LW., Hatala, R. and Cook, D.A., 2015. A systematic review of validity evidence for checklists

versus global rating scales in simulation-based assessment. Medical Education, 49(2), pp.161-173.

Insana, S.P. and Montgomery-Downs, H.E., 2013. Sleep and sleepiness among first-time postpartum
parents: A field-and laboratory-based multimethod assessment. Developmental Psychobiology, 55(4),

pp.361-372.

International Civil Aviation Organization, 2016. Manual for the Oversight of Fatigue Management
Approaches. Retrieved from:

https://www.icao.int/safety/fatiguemanagement/FRMS%20Tools/9966 unedited en.pdf on 6

September 2020.

International Civil Aviation Organization, 2012. Fatigue Risk Management Systems: Manual for
Regulators, First Edition. Retrieved from:

https://www.icao.int/safety/fatiguemanagement/frms%20tools/doc%209966.frms.2011%20edition.en.

pdf on 6 September 2020.

Jain, S. and Nataraja, N.P., 2019. The effect of fatigue on working memory and auditory perceptual abilities

in trained musicians. American Journal of Audiology, 28(2), pp.483-494.

Jakubowicz, D.M., Price, E.M., Glassman, H.J., Gallagher, A.J., Mandava, N., Ralph, W.P. and Fried, M.P.,
2005. Effects of a twenty-four hour call period on resident performance during simulated endoscopic sinus
surgery in an accreditation council for graduate medical education—compliant training program. The

Laryngoscope, 115(1), pp.143-146.

Jenkinson, C., Coulter, A. and Wright, L., 1993. Short form 36 (SF36) health survey questionnaire:
normative data for adults of working age. British Medical Journal, 306(6890), pp.1437-1440.

Jensen, A., Milner, R., Fisher, C., Gaughan, J., Rolandelli, R. and Grewal, H., 2004. Short-term sleep deficits
do not adversely affect acquisition of laparoscopic skills in a laboratory setting. Surgical Endoscopy, 18(6),

Pp.948-953.

19


https://www.hseni.gov.uk/articles/what-work-related-stress%20on%205%20March%202021
https://www.icao.int/safety/fatiguemanagement/FRMS%20Tools/9966_unedited_en.pdf
https://www.icao.int/safety/fatiguemanagement/FRMS%20Tools/9966_unedited_en.pdf%20on%206%20September%202020
https://www.icao.int/safety/fatiguemanagement/frms%20tools/doc%209966.frms.2011%20edition.en.pdf
https://www.icao.int/safety/fatiguemanagement/frms%20tools/doc%209966.frms.2011%20edition.en.pdf

Jex, S.M. and Britt, T.W., 2014. Organizational psychology: A Scientist-Practitioner Approach. John Wiley

and Sons, New Jersey, p. 97.

Johns, M\W., 1991. A new method for measuring daytime sleepiness: the Epworth sleepiness

scale. Sleep, 14(6), pp.540-545.

Johns, M.W., 2000. Sensitivity and specificity of the multiple sleep latency test (MSLT), the maintenance
of wakefulness test and the Epworth sleepiness scale: failure of the MSLT as a gold standard. Journal of

Sleep Research, 9(1), pp.5-11.

Johnson, P., 1982. The functional equivalence of imagery and movement. The Quarterly Journal of

Experimental Psychology, 34(3), pp.349-365.

Julious, S.A., 2005. Sample size of 12 per group rule of thumb for a pilot study. Pharmaceutical Statistics:

The Journal of Applied Statistics in the Pharmaceutical Industry, 4(4), pp.287-291.

Kahneman, D. and Tversky, A., 1980. Prospect theory: an analysis of decision under risk. Econometrica,

42(2), p. 263.
Kahneman, D., 1970. Remarks on attention control. Acta Psychologica, 33, pp.118-131.

Kahol, K., Leyba, M.J., Deka, M., Deka, V., Mayes, S., Smith, M., Ferrara, J.J. and Panchanathan, S., 2008.
Effect of fatigue on psychomotor and cognitive skills. The American Journal of Surgery, 195(2), pp.195-
204.

Kaida M, Takahashi T, Akerstedt A, Nakata Y, Otsuka T, Haratani K, et al. (2006). Validation of the
Karolinska sleepiness scale against performance and EEG variables. Clinical Neurophysiology, 117(7),

pp. 1574-1581.

Kalinowski, A. and Humphreys, K., 2016. Governmental standard drink definitions and low-risk alcohol

consumption guidelines in 37 countries. Addiction, 111(7), pp.1293-1298.

Karasek Jr, R.A., 1979. Job demands, job decision latitude, and mental strain: implications for job

redesign. Administrative Science Quarterly, 24(2), pp.285-308.

Keller, J. and Blomann, F., 2008. Locus of control and the flow experience: an experimental

analysis. European Journal of Personality, 22(7), pp.589-607.

Kelly, D.C., Margules, A.C., Kundavaram, C.R., Narins, H., Gomella, L.G., Trabulsi, E.J. and Lallas, C.D., 2012.

Face, content, and construct validation of the da Vinci skills simulator. Urology, 79(5), pp.1068-1072.

Kelly, M., Le, G., Conlon, K. and Ridgway, P., 2014. The delivery of acute surgical care; is the traditional

model acceptable?. International Journal of Surgery, 12, p.75.

20



Kienzl-Wagner, K., Schneiderbauer, S., Bésmiiller, C., Schneeberger, S., Pratschke, J. and Ollinger, R., 2013.
Nighttime procedures are not associated with adverse outcomes in kidney transplantation. Transplant

International, 26(9), pp.879-885.

Kirby, J.R., Delva, M.D., Knapper, C. and Birtwhistle, R.V., 2003. Development of the approaches to work
and workplace climate questionnaires for physicians. Evaluation and the Health Professions, 26(1),

pp.104-121.

Kleine, A.K., Rudolph, C.W. and Zacher, H., 2019. Thriving at work: a meta-analysis. Journal of
Organizational Behavior, 40(9), pp.973-999.

Koda, N., Oshima, Y., Koda, K. and Shimada, H., 2020. Surgeon fatigue does not affect surgical outcomes:

a systematic review and meta-analysis. Surgery Today, pp.1-10.

Koh, D., Lim, M.K. and Chia, S.E., 2003. SARS: health care work can be hazardous to health. Occupational
Medicine, 53(4), pp.241-243.

Kok, E., De Bruin, A.B., Geel, K.V., Gegenfurtner, A., Heyligers, |. and Sorger, B., 2018. The neural
implementation of surgical expertise within the mirror-neuron system: an fMRI study. Frontiers in Human

Neuroscience, 12, p.291.

Kostreva, M., McNelis, E. and Clemens, E., 2002. Using a circadian rhythms model to evaluate shift

schedules. Ergonomics, 45(11), pp.739-763.

Kovac, E., Azhar, R.A., Quirouet, A., Delisle, J. and Anidjar, M., 2012. Construct validity of the LapSim virtual
reality laparoscopic simulator within a urology residency program. Canadian Urological Association

Journal, 6(4), pp.253-259.

Koydemir, S., Sokmez, A.B. and Schiitz, A., 2020. A meta-analysis of the effectiveness of randomized
controlled positive psychological interventions on subjective and psychological well-being. Applied

Research in Quality of Life, pp.1-41.

Kratzke, I.M., Campbell, A., Yefimov, M.N., Mosaly, P.R., Adapa, K., Meltzer-Brody, S., Farrell, T.M. and
Mazur, L.M., 2021. Pilot study using neurofeedback as a tool to reduce surgical resident burnout. Journal

of the American College of Surgeons, 232(1), pp.74-80.

Krohne, H.W., 2002. Stress and coping theories. International Encyclopaedia of the Social Behavioral

Sciences, 22, pp.15163-15170. Retrieved from: https://poliklinika-harni.hr/images/uploads/440/teorije-

nastanka-stresa.pdf on 3 March 2021.

Kromberg, L.S., Kildebro, N.V., Mortensen, L.Q., Amirian, |. and Rosenberg, J., 2020. Microbreaks in
laparoscopic appendectomy have no effect on surgeons’ performance and well-being. Journal of Surgical

Research, 251, pp.1-5.

21


https://poliklinika-harni.hr/images/uploads/440/teorije-nastanka-stresa.pdf
https://poliklinika-harni.hr/images/uploads/440/teorije-nastanka-stresa.pdf

Kruger, J. and Dunning, D., 1999. Unskilled and unaware of it: how difficulties in recognizing one's own
incompetence lead to inflated self-assessments. Journal of Personality and Social Psychology, 77(6),

pp.1121-1134.

Kudlackova, K., Eccles, D.W. and Dieffenbach, K., 2013. Use of relaxation skills in differentially skilled
athletes. Psychology of Sport and Exercise, 14(4), pp.468-475.

Kumar, V., Marsh, H., Lonsdale, C. and Guo, J., 2020. Test of performance strategies: development and
validation of TOPS 2 short form. Psych Archives. Retrieved from:

http://dx.doi.org/10.23668/psycharchives.3071 on 2 November 2020.

Kurian, E.B., Desai, V.S., Turner, N.S., Grawe, B.M., Kelly, A.M., Krych, A.J. and Camp, C.L., 2019. Is grit the
new fit? Assessing non-cognitive variables in orthopedic surgery trainees.Journal of Surgical

Education, 76(4), pp.924-930.

Kurth, F., Luders, E., Wu, B. and Black, D.S., 2014. Brain gray matter changes associated with mindfulness
meditation in older adults: an exploratory pilot study using voxel-based morphometry. Neuro: Open

Journal, 1(1), pp.23-26.

Kwasnicka, D., Dombrowski, S.U., White, M. and Sniehotta, F., 2016. Theoretical explanations for
maintenance of behaviour change: a systematic review of behaviour theories. Health Psychology

Review, 10(3), pp.277-296.

Lahey, B., 2009 Public health significance of neuroticism. American Psychologist, 64(4), pp.241-256.

Lally, P., Van Jaarsveld, C.H., Potts, H.W. and Wardle, J., 2010. How are habits formed: modelling habit

formation in the real world. European Journal of Social Psychology, 40(6), pp.998-1009.

Lance, C.E., Butts, M.M. and Michels, L.C., 2006. The sources of four commonly reported cutoff criteria:

what did they really say?. Organizational Research Methods, 9(2), pp.202-220.

Landrigan, C.P., Rothschild, J.M., Cronin, J.W., Kaushal, R., Burdick, E., Katz, J.T., Lilly, C.M., Stone, P.H.,
Lockley, S.W., Bates, D.W. and Czeisler, C.A., 2004. Effect of reducing interns' work hours on serious

medical errors in intensive care units. New England Journal of Medicine, 351(18), pp.1838-1848.

Landsberger, H.A., 1958. Hawthorne Revisited: Management and the Worker, Its Critics, and

Developments in Human Relations in Industry. Ithaca, New York.

Lane, J.D., Adcock, R.A., Williams, R.B. and Kuhn, C.M., 1990. Caffeine effects on cardiovascular and
neuroendocrine responses to acute psychosocial stress and their relationship to level of habitual caffeine

consumption. Psychosomatic Medicine, 52(3), pp.320-336.

22


http://dx.doi.org/10.23668/psycharchives.3071

Larsen, C.R., Soerensen, J.L., Grantcharov, T.P., Dalsgaard, T., Schouenborg, L., Ottosen, C., Schroeder, T.V.
and Ottesen, B.S., 2009. Effect of virtual reality training on laparoscopic surgery: randomised controlled

trial. BMJ, 338. Retrieved from: https://doi.org/10.1136/bmj.b1802 on 3 November 2018.

Latham, G.P. and Locke, E.A.,, 2007. New developments in and directions for goal-setting

research. European Psychologist, 12(4), pp.290-300.

Lavidor, M., Weller, A. and Babkoff, H., 2003. How sleep is related to fatigue. British Journal of Health
Psychology, 8(1), pp.95-105.

Lebares, C.C., Guvva, E.V., Ascher, N.L., O'Sullivan, P.S., Harris, H.W. and Epel, E.S., 2018. Burnout and
stress among US surgery residents: psychological distress and resilience. Journal of the American College

of Surgeons, 226(1), pp.80-90.

Lebares, C.C., Guvva, E.V., Olaru, M., Sugrue, L.P., Staffaroni, A.M., Delucchi, K.L., Kramer, J.H., Ascher,
N.L. and Harris, H.W., 2019. Efficacy of mindfulness-based cognitive training in surgery: additional analysis

of the mindful surgeon pilot randomized clinical trial. JAMA, 2(5), pp.194108-194109.

Leff, D.R., Aggarwal, R., Rana, M., Nakhjavani, B., Purkayastha, S., Khullar, V. and Darzi, A.W., 2008.
Laparoscopic skills suffer on the first shift of sequential night shifts: program directors beware and

residents prepare. Annals of Surgery, 247(3), pp.530-539.

Leff, D.R., Orihuela-Espina, F., Athanasiou, T., Karimyan, V., Elwell, C., Wong, J., Yang, G.Z. and Darzi, AW.,
2010. “Circadian cortical compensation”: a longitudinal study of brain function during technical and

cognitive skills in acutely sleep-deprived surgical residents. Annals of Surgery, 252(6), pp.1082-1090.

Lehmann, K.S., Martus, P., Little-Elk, S., Maass, H., Holmer, C., Zurbuchen, U., Bretthauer, G., Buhr, H.J.
and Ritz, J.P., 2010. Impact of sleep deprivation on medium-term psychomotor and cognitive performance
of surgeons: prospective cross-over study with a virtual surgery simulator and psychometric

tests. Surgery, 147(2), pp.246-254.

Lehmann, K.S., Ritz, J.P., Maass, H., Cakmak, H.K., Kuehnapfel, U.G., Germer, C.T., Bretthauer, G. and Buhr,
H.J., 2005. A prospective randomized study to test the transfer of basic psychomotor skills from virtual

reality to physical reality in a comparable training setting. Annals of Surgery, 241(3), pp.442-449.

Leiter, M. and Maslach, C. 1999. Six areas of worklife: a model of the organisational context of burnout.

Journal of Health and Human Services Administration, 21(4), pp.472-489.

Levitt, H.M., Bamberg, M., Creswell, J.W., Frost, D.M., Josselson, R. and Suarez-Orozco, C., 2018. Journal
article reporting standards for qualitative primary, qualitative meta-analytic, and mixed methods research
in psychology: the APA Publications and Communications Board task force report. American

Psychologist, 73(1), pp.26-46.

23


https://doi.org/10.1136/bmj.b1802

Lim, J. and Dinges, D., 2008. Sleep deprivation and vigilant attention. Annals of the New York Academy of
Sciences, 1129(1), pp.305-322.

Lim, W.H., Wong, C., Jain, S.R., Ng, C.H., Tai, C.H., Devi, M.K., Samarasekera, D.D., lyer, S.G. and Chong,
C.S., 2021. The unspoken reality of gender bias in surgery: a qualitative systematic review. PloS one, 16(2).

Retrieved from: https://doi.org/10.1371/journal.pone.0246420 on 20 February 2021.

Lin, D.T., Liebert, C.A., Tran, J., Lau, J.N. and Salles, A., 2016. Emotional intelligence as a predictor of

resident well-being. Journal of the American College of Surgeons, 223(2), pp.352-358.

Lin, J. and Reddy, R.M., 2019. Teaching, mentorship, and coaching in surgical education. Thoracic Surgery

Clinics, 29(3), pp.311-320.

Lincoln, Y.S. and Guba, E.G., 1985. Establishing trustworthiness. Naturalistic Inquiry, 289(331), pp.289-
327.

Lingenfelser, T.H., Kaschel, R., Weber, A., Zaiser-Kaschel, H., Jakober, B. and Kiper, J., 1994. Young hospital
doctors after night duty: their task-specific cognitive status and emotional condition. Medical

Education, 28(6), pp.566-572.

Linley, P. and Harrington, S., 2008. Integrating positive psychology and coaching psychology. Handbook of
Coaching Psychology, 30(3), pp.40-56.

Linton, S., 2020. Taking the difference out of attainment. BMJ, 368. Retrieved from:
https://doi.org/10.1136/bmj.m438 on 4 April 2021.

Littner, M.R., Kushida, C., Wise, M., G. Davila, D., Morgenthaler, T., Lee-Chiong, T., Hirshkowitz, M., Loube,
D.L., Bailey, D., Berry, R.B. and Kapen, S., 2005. Practice parameters for clinical use of the multiple sleep

latency test and the maintenance of wakefulness test. Sleep, 28(1), pp.113-121.

Locke, E.A. and Latham, G.P., 2006. New directions in goal-setting theory. Current Directions in

Psychological Science, 15(5), pp.265-268.

Longo, L., 2018. On the reliability, validity and sensitivity of three mental workload assessment techniques
for the evaluation of instructional designs: a case study in a third-level course. In Proceedings of the 10t
International Conference on Computer Supported Education, 2, pp. 166-178. Retrieved from:

https://www.scitepress.org/Papers/2018/68018/68018.pdf on 5 January 2021.

Louie, P.K., McCarthy, M.H., Albert, T.J. and Kim, H.J., 2020. Reaching for peak performance during surgical
training: the value in assessment tools and critical performance measures. Journal of the American

Academy of Orthopaedic Surgeons, 28(17), pp.744-751.

24


https://doi.org/10.1371/journal.pone.0246420
https://doi.org/10.1136/bmj.m438
https://www.scitepress.org/Papers/2018/68018/68018.pdf

Lowndes, B.R., Forsyth, K.L., Blocker, R.C., Dean, P.G., Truty, M.J., Heller, S.F., Blackmon, S., Hallbeck, M.S.
and Nelson, H., 2020. NASA-TLX assessment of surgeon workload variation across specialties. Annals of

Surgery, 271(4), pp.686-692.

Luthans, F., Avolio, B.J., Avey, J.B. and Norman, S.M., 2007. Positive psychological capital: Measurement

and relationship with performance and satisfaction. Personnel Psychology, 60(3), pp.541-572.

Lyman, W.B., Passeri, M., Murphy, K., Cochran, A., lannitti, D.A., Martinie, J.B., Baker, E.H., Matthews, B.D.
and Vrochides, D., 2020. The next step in surgical quality improvement: outcome situational

awareness. Canadian Journal of Surgery, 63(2), pp.120-122.

Lyubomirsky, S., 2001. Why are some people happier than others? The role of cognitive and motivational

processes in well-being. American Psychologist, 56(3), pp.239-249.

Maben, J., Taylor, C., Dawson, J., Leamy, M., McCarthy, I., Reynolds, E., Ross, S., Shuldham, C., Bennett, L.
and Foot, C., 2018. A realist informed mixed-methods evaluation of Schwartz Center Rounds® in

England. Health Services and Delivery Research, 6(37), pp.1-260.

Mache, S., Vitzthum, K., Klapp, B.F. and Groneberg, D.A., 2012. Improving quality of medical treatment
and care: are surgeons’ working conditions and job satisfaction associated to patient

satisfaction?. Langenbeck's Archives of Surgery, 397(6), pp.973-982.

Mahr, M.A. and Hodge, D.0., 2008. Construct validity of anterior segment anti-tremor and forceps surgical
simulator training modules: attending versus resident surgeon performance. Journal of Cataract and

Refractive Surgery, 34(6), pp.980-985.

Majid, A., 2020. What lies beneath: getting under the skin of GMC referrals. BMJ, 368. Retrieved from:
https://doi.org/10.1136/bmj.m338 on 17 March 2021.

Malterud, K. 2001. Qualitative research: standards, challenges, and guidelines. The Lancet, 358(9280),
pp.483-488.

Mamede, S., van Gog, T., van den Berge, K., Rikers, R.M., van Saase, J.L., van Guldener, C. and Schmidt,
H.G., 2010. Effect of availability bias and reflective reasoning on diagnostic accuracy among internal

medicine residents. JAMA, 304(11), pp.1198-1203.

Mark, J.R., Kelly, D.C., Trabulsi, E.J., Shenot, P.J. and Lallas, C.D., 2014. The effects of fatigue on robotic

surgical skill training in urology residents. Journal of Robotic Surgery, 8(3), pp.269-275.

Maschuw, K., Osei-Agyemang, T., Weyers, P., Danila, R., Dayne, K.B., Rothmund, M. and Hassan, I., 2008.
The impact of self-belief on laparoscopic performance of novices and experienced surgeons. World

Journal of Surgery, 32(9), pp.1911-1916.

25


https://doi.org/10.1136/bmj.m338 on%2017%20March%202021

Maslach, C. and Jackson, S.E., 1981. The measurement of experienced burnout. Journal of Organizational

Behavior, 2(2), pp.99-113.

Maslach, C. and Leiter, M., 2016. Understanding the burnout experience: recent research and its

implications for psychiatry. World Psychiatry, 15(2), pp.103-111.

Maslach, C., 2001. What have we learned about burnout and health?. Psychology and Health, 16(5),
pp.607-611.

Maslow, A.H., 1943. A theory of human motivation. Psychological Review, 50(4), p.370. Retrieved from:
https://doi.org/10.1037/h0054346 on 5 March 2021.

Mawhin, B., Cabon, P., Buratto, F. and Quillaud, A., 2012. Developing resilience engineering principles for
design: the case of pilot's incapacitation in civil aviation. In Proceedings of the 2012 Conference on

Ergonomie et Interaction Homme-Machine, pp. 201-204.

Mazzocco, K., Petitti, D.B., Fong, K.T., Bonacum, D., Brookey, J., Graham, S., Lasky, R.E., Sexton, J.B. and
Thomas, E.J.,, 2009. Surgical team behaviors and patient outcomes. The American Journal of

Surgery, 197(5), pp.678-685.

McClelland, L., Holland, J., Lomas, J.P., Redfern, N. and Plunkett, E., 2017. A national survey of the effects

of fatigue on trainees in anaesthesia in the UK. Anaesthesia, 72(9), pp.1069-1077.

McCormick, F., Kadzielski, J., Landrigan, C.P., Evans, B., Herndon, J.H. and Rubash, H.E., 2012. Surgeon
fatigue: a prospective analysis of the incidence, risk, and intervals of predicted fatigue-related impairment

in residents. Archives of Surgery, 147(5), pp.430-435.

McDonald, J., Orlick, T. and Letts, M., 1995. Mental readiness in surgeons and its links to performance

excellence in surgery. Journal of Pediatric Orthopedics, 15(5), pp.691-697.

McEwen, B.S., 1998. Protective and damaging effects of stress mediators. New England Journal of

Medicine, 338(3), pp.171-179.

McGowan, E. and Stokes, E., 2015. Perceptions of leadership in physiotherapy: a survey of members of

the Irish Society of Chartered Physiotherapists. Physiotherapy Practice and Research, 36(2), pp.97-106.

McMahon, N. and Connolly, C., 2013. Health promotion knowledge, attitudes and practices of chartered

physiotherapists in Ireland: a national survey. Physiotherapy Practice and Research, 34(1), pp.21-28.

McManus, I.C., Keeling, A. and Paice, E., 2004. Stress, burnout and doctors' attitudes to work are
determined by personality and learning style: a twelve year longitudinal study of UK medical

graduates. BMC Medicine, 2(1), pp.1-12.

26


https://psycnet.apa.org/doi/10.1037/h0054346

Mendelsohn, D., Despot, |., Gooderham, P.A., Singhal, A., Redekop, G.J. and Toyota, B.D., 2019. Impact of
work hours and sleep on well-being and burnout for physicians-in-training: the resident activity tracker

evaluation study. Medical Education, 53(3), pp.306-315.

Messick, S., 1981. Constructs and their vicissitudes in educational and psychological

measurement. Psychological Bulletin, 89(3), p.575.

Messick, S., 1989. Meaning and values in test validation: the science and ethics of assessment. Educational

Researcher, 18(2), pp.5-11.

Michie, S., Atkins, L. and West, R., 2014. The Behaviour Change Wheel Book A Guide to Designing

Interventions. Silverback Publishing, Sutton.

Michie, S., Richardson, M., Johnston, M., Abraham, C., Francis, J., Hardeman, W., Eccles, M.P., Cane, J. and
Wood, C.E., 2013. The behavior change technique taxonomy (v1) of 93 hierarchically clustered techniques:
building an international consensus for the reporting of behavior change interventions. Annals of

Behavioral Medicine, 46(1), pp.81-95.

Michie, S., Van Stralen, M.M. and West, R., 2011. The behaviour change wheel: a new method for

characterising and designing behaviour change interventions. Implementation Science, 6(1), pp.1-12.

Micko, A., Knopp, K., Knosp, E. and Wolfsberger, S., 2017. Microsurgical performance after sleep

interruption: a NeuroTouch simulator study. World Neurosurgery, 106, pp.92-101.

Milam, L.A., Cohen, G.L., Mueller, C. and Salles, A., 2019. The relationship between self-efficacy and well-
being among surgical residents. Journal of Surgical Education, 76(2), pp.321-328.

Miles, M.B. and Huberman, A.M., 1994. Qualitative Data Analysis: An Expanded Sourcebook. SAGE
Publications, London, pp. 290-295.

Miller-Matero, L.R., Martinez, S., MacLean, L., Yaremchuk, K. and Ko, A.B., 2018. Grit: a predictor of

medical student performance. Education for Health, 31(2), pp.109-113.

Min, H., Morales, D.R., Orgill, D., Smink, D.S. and Yule, S., 2015. Systematic review of coaching to enhance

surgeons' operative performance. Surgery, 158(5), pp.1168-1191.

Mishra, A., Catchpole, K., Dale, T. and McCulloch, P., 2008. The influence of non-technical performance

on technical outcome in laparoscopic cholecystectomy. Surgical Endoscopy, 22(1), pp.68-73.

Mitler, M.M., Hajdukovic, R.M., Shafor, R., Hahn, P.M. and Kripke, D.F., 1987. When people die: cause of

death versus time of death. The American Journal of Medicine, 82(2), pp.266-274.

Modi, H.N., Singh, H., Yang, G.Z., Darzi, A. and Leff, D.R., 2017. A decade of imaging surgeons' brain

function (part 1): terminology, techniques, and clinical translation. Surgery, 162(5), pp.1121-1130.

27



Mogford, R.H., 1997. Mental models and situation awareness in air traffic control. The International

Journal of Aviation Psychology, 7(4), pp.331-341.

Mollayeva, T., Thurairajah, P., Burton, K., Mollayeva, S., Shapiro, C.M. and Colantonio, A., 2016. The
Pittsburgh Sleep Quality Index as a screening tool for sleep dysfunction in clinical and non-clinical samples:

a systematic review and meta-analysis. Sleep Medicine Reviews, 25, pp.52-73.

Moody, L., Baber, C., Arvanitis, T.N. and Elliott, M., 2003. Objective metrics for the evaluation of simple

surgical skills in real and virtual domains. Teleoperators and Virtual Environments, 12(2), pp.207-221.

Moore, G.F., Audrey, S., Barker, M., Bond, L., Bonell, C., Hardeman, W., Moore, L., O’Cathain, A., Tinati,
T., Wight, D. and Baird, J., 2015. Process evaluation of complex interventions: Medical Research Council

guidance. BMJ, 350. Retrieved from: https://doi.org/10.1136/bmj.h1258 on 8 October 2020.

Moorthy, K., Munz, Y., Adams, S., Pandey, V., Darzi, A. and Hospital, I.C.5.M.S., 2006. Self-assessment of
performance among surgical trainees during simulated procedures in a simulated operating theater. The

American Journal of Surgery, 192(1), pp.114-118.

Morriss, R., Wearden, A. and Mullis, R., 1998. Exploring the validity of the Chalder Fatigue Scale in chronic
fatigue syndrome. Journal of Psychosomatic Research, 45(5), pp.411-417.

Moulton, C.A., Regehr, G., Lingard, L., Merritt, C. and MacRae, H., 2010. ‘Slowing down when you should’:
initiators and influences of the transition from the routine to the effortful. Journal of Gastrointestinal

Surgery, 14(6), pp.1019-1026.

Muraven, M., 2008. Autonomous self-control is less depleting. Journal of Research in Personality, 42(3),

pp.763-770.

Murden, F., Bailey, D., Mackenzie, F., Oeppen, R.S. and Brennan, P.A., 2018. The impact and effect of
emotional resilience on performance: an overview for surgeons and other healthcare

professionals. British Journal of Oral and Maxillofacial Surgery, 56(9), pp.786-790.

Muscio, B., 1921. Is a fatigue test possible?. British Journal of Psychology, 12(1), p.31-46.

Mutabdzic, D., Mylopoulos, M., Murnaghan, M.L., Patel, P., Zilbert, N., Seemann, N., Regehr, G. and
Moulton, C.A., 2015. Coaching surgeons: is culture limiting our ability to improve?. Annals of

Surgery, 262(2), pp.213-216.

Nabozny, M.J., Kruser, J.M., Steffens, N.M., Brasel, K.J., Campbell, T.C., Gaines, M.E. and Schwarze, M.L.,
2016. Constructing high-stakes surgical decisions: it's better to die trying. Annals of Surgery, 263(1), pp.64-
70.

Nakamura, J. and Csikszentmihalyi, M., 2002. The concept of flow. In Handbook of Positive Psychology.
(Lopez, S.J. and Snyder, C.R. eds), University Press, New York, pp.89-105.

28


https://doi.org/10.1136/bmj.h1258

Nakata, Y., Okuno-Fujiwara, M., Goto, T. and Morita, S., 2000. Risk attitudes of anesthesiologists and
surgeons in clinical decision making with expected years of life. Journal of Clinical Anesthesia, 12(2),

pp.146-150.

Naughton, P.A., Aggarwal, R., Wang, T.T., Van Herzeele, I., Keeling, A.N., Darzi, A.W. and Cheshire, N.J.,
2011. Skills training after night shift work enables acquisition of endovascular technical skills on a virtual

reality simulator. Journal of Vascular Surgery, 53(3), pp.858-866.

Nawrot, P., Jordan, S., Eastwood, J., Rotstein, J., Hugenholtz, A. and Feeley, M., 2003. Effects of caffeine

on human health. Food Additives and Contaminants, 20(1), pp.1-30.

Neil-Sztramko, S.E., Ghayyur, A., Edwards, J. and Campbell, K.L., 2017. Physical activity levels of
physiotherapists across practice settings: a cross-sectional comparison using self-report questionnaire

and accelerometer measures. Physiotherapy Canada, 69(2), pp.152-160.

Nembhard, I.M. and Edmondson, A.C., 2006. Making it safe: The effects of leader inclusiveness and
professional status on psychological safety and improvement efforts in health care teams. Journal of
Organizational Behavior: The International Journal of Industrial, Occupational and Organizational

Psychology and Behavior, 27(7), pp.941-966.

Nguyen, L.H., Drew, D.A., Graham, M.S., Joshi, A.D., Guo, C.G., Ma, W., Mehta, R.S., Warner, E.T., Sikavi,
D.R., Lo, C.H. and Kwon, S., 2020. Risk of COVID-19 among front-line health-care workers and the general
community: a prospective cohort study. The Lancet Public Health, 5(9), pp.475-483.

Nielsen, K. and Cleal, B., 2010. Predicting flow at work: Investigating the activities and job characteristics

that predict flow states at work. Journal of Occupational Health Psychology, 15(2), pp.180-190.

O'Cathain, A., Croot, L., Duncan, E., Rousseau, N., Sworn, K., Turner, K.M., Yardley, L. and Hoddinott, P.,
2019. Guidance on how to develop complex interventions to improve health and healthcare. BMJ

open, 9(8). Retrieved from: http://dx.doi.org/10.1136/bmjopen-2019-029954 on 18 October 2020.

O'Leary, V.E. and Ickovics, J.R., 1995. Resilience and thriving in response to challenge: an opportunity for

a paradigm shift in women's health. Women's Health, 1(2), pp.121-142.

O’Keeffe, A., Hayes, B. and Prihodova, L., 2019. “Do as we say, not as we do?” the lifestyle behaviours of

hospital doctors working in Ireland: a national cross-sectional study. BMC public health, 19(1), pp.1-15.

Oxford Centre for Evidence-Based Medicine Levels of Evidence Working Group, 2011. The Oxford 2011

levels of evidence. Retrieved from: https://www.cebm.net/ on 17 October 2018.

Ogbu, U.C., Westert, G.P., Slobbe, L.C., Stronks, K. and Arah, O.A., 2011. A multifaceted look at time of
admission and its impact on case-fatality among a cohort of ischaemic stroke patients. Journal of

Neurology, Neurosurgery and Psychiatry, 82(1), pp.8-13.

29


http://dx.doi.org/10.1136/bmjopen-2019-029954
https://www.cebm.net/

Ogdie, A.R., Reilly, J.B., Pang, M.W.G., Keddem, M.S., Barg, F.K., Von Feldt, J.M. and Myers, J.S., 2012. Seen
through their eyes: residents’ reflections on the cognitive and contextual components of diagnostic errors
in medicine. Academic Medicine: Journal of the Association of American Medical Colleges, 87(10),

pp.1361-1367.

Oireachtas Eireann, 2007. Medical Practitioners Act. Retrieved from:

http://www.irishstatutebook.ie/eli/2007/act/25/enacted/en/html on 5 March 2019.

Olasky, J., Chellali, A., Sankaranarayanan, G., Zhang, L., Miller, A., De, S., Jones, D.B., Schwaitzberg, S.D.,
Schneider, B.E. and Cao, C.G., 2014. Effects of sleep hours and fatigue on performance in laparoscopic

surgery simulators. Surgical Endoscopy, 28(9), pp.2564-2568.

Onorato, R.S. and Turner, J.C., 2004. Fluidity in the self-concept: the shift from personal to social

identity. European Journal of Social Psychology, 34(3), pp.257-278.

Oosterholt, B.G., Van der Linden, D., Maes, J.H., Verbraak, M.J. and Kompier, M.A., 2012. Burned out
cognition—cognitive functioning of burnout patients before and after a period with psychological

treatment. Scandinavian Journal of Work, Environment and Health, pp.358-369.

Oreskovich, M.R., Kaups, K.L., Balch, C.M., Hanks, J.B., Satele, D., Sloan, J., Meredith, C., Buhl, A., Dyrbye,
L.N. and Shanafelt, T.D., 2012. Prevalence of alcohol use disorders among American surgeons. Archives of

Surgery, 147(2), pp.168-174.

Orri, M., Farges, O., Clavien, P.A., Barkun, J. and Revah-Lévy, A., 2014. Being a surgeon—The myth and the
reality: a meta-synthesis of surgeons' perspectives about factors affecting their practice and well-

being. Annals of Surgery, 260(5), pp.721-729.

Orri, M., Revah-Lévy, A. and Farges, O., 2015. Surgeons’ emotional experience of their everyday practice-

a qualitative study. PLoS One, 10(11). Retrieved from: https://doi.org/10.1371/journal.pone.0143763 on

9 September 2020.

Overgaard, M. and Sandberg, K., 2012. Kinds of access: different methods for report reveal different kinds
of metacognitive access. Philosophical Transactions of the Royal Society: Biological Sciences, 367(1594),

pp.1287-1296.

Ozeke, 0., Ozeke, V., Coskun, O. and Budakoglu, I.l., 2019. Second victims in health care: current

perspectives. Advances in Medical Education and Practice, 10, pp.593-603.

Paine, S.J., Gander, P.H. and Travier, N., 2006. The epidemiology of morningness/eveningness: influence
of age, gender, ethnicity, and socioeconomic factors in adults (30-49 years). Journal of Biological

Rhythms, 21(1), pp.68-76.

30


http://www.irishstatutebook.ie/eli/2007/act/25/enacted/en/html
https://doi.org/10.1371/journal.pone.0143763

Palagini, L., Baglioni, C., Ciapparelli, A., Gemignani, A. and Riemann, D., 2013. REM sleep dysregulation in
depression: state of the art. Sleep Medicine Reviews, 17(5), pp.377-390.

Palter, V.N., Beyfuss, K.A., Jokhio, A.R., Ryzynski, A. and Ashamalla, S., 2016. Peer coaching to teach faculty

surgeons an advanced laparoscopic skill: a randomized controlled trial. Surgery, 160(5), pp.1392-1399.

Panagioti, M., Geraghty, K., Johnson, J., Zhou, A., Panagopoulou, E., Chew-Graham, C., Peters, D.,
Hodkinson, A., Riley, R. and Esmail, A., 2018. Association between physician burnout and patient safety,
professionalism, and patient satisfaction: a systematic review and meta-analysis. JAMA, 178(10),

pp.1317-1331.

Passmore, J. and Lai, Y., 2020. Coaching psychology: exploring definitions and research contribution to
practice. In Coaching Researched: A Coaching Psychology Reader for Practitioners and Researchers.

(Passmore, J. and Tee, D. eds), Wiley, New York, pp. 3-22.

Park, A.E., Zahiri, H.R., Hallbeck, M.S., Augenstein, V., Sutton, E., Yu, D., Lowndes, B.R. and Bingener, J.,
2017. Intraoperative “micro breaks” with targeted stretching enhance surgeon physical function and

mental focus. Annals of Surgery, 265(2), pp.340-346.

Parker, S.K., 1998. Enhancing role breadth self-efficacy: the roles of job enrichment and other

organizational interventions. Journal of Applied Psychology, 83(6), pp.835-852.

Patel, P., Martimianakis, M.A., Kitto, S., Murnaghan, L.M., Zilbert, N. and Moulton, C.A., 2013. Fake it till
you make it: pressures to measure up in surgical training. Canadian Medical Association Journal, 56(4).
Retrieved from:

https://journals.lww.com/academicmedicine/Fulltext/2018/05000/Fake It Til You Make It Pressur

es to Measure Up.42.aspx on 5 March 2021.

Patterson, P.D., Higgins, J.S., Van Dongen, H.P., Buysse, D.J., Thackery, R.W., Kupas, D.F., Becker, D.S.,
Dean, B.E., Lindbeck, G.H., Guyette, F.X. and Penner, J.H., 2018. Evidence-based guidelines for fatigue risk

management in emergency medical services. Prehospital Emergency Care, 22(1), pp.89-101.

Pauley, K., Flin, R., Yule, S. and Youngson, G., 2011. Surgeons' intraoperative decision making and risk

management. The American Journal of Surgery, 202(4), pp.375-381.

Pena, G., Altree, M., Field, J., Thomas, M.J.W., Hewett, P., Babidge, W. and Maddern, G.J., 2015. Surgeons'
and trainees' perceived self-efficacy in operating theatre non-technical skills. British Journal of

Surgery, 102(6), pp.708-715.

Peng, Z., Dai, C,, Ba, Y., Zhang, L., Shao, Y. and Tian, J., 2020. Effect of sleep deprivation on the working
memory-related N2-P3 components of the event-related potential waveform. Frontiers in

Neuroscience, 14, p.469.

31


https://journals.lww.com/academicmedicine/Fulltext/2018/05000/Fake_It__Til_You_Make_It__Pressures_to_Measure_Up.42.aspx
https://journals.lww.com/academicmedicine/Fulltext/2018/05000/Fake_It__Til_You_Make_It__Pressures_to_Measure_Up.42.aspx

Perneger, T.V. and Agoritsas, T., 2011. Doctors and patients’ susceptibility to framing bias: a randomized

trial. Journal of General Internal Medicine, 26(12), pp.1411-1417.

Persson, E., Barrafrem, K., Meunier, A. and Tinghog, G., 2019. The effect of decision fatigue on surgeons'

clinical decision making. Health Economics, 28(10), pp.1194-1203.

Philibert, 1., 2005. Sleep loss and performance in residents and nonphysicians: a meta-analytic

examination. Sleep, 28(11), pp.1392-1402.

Pigeon, W.R., Sateia, M.J. and Ferguson, R.J., 2003. Distinguishing between excessive daytime sleepiness
and fatigue: toward improved detection and treatment. Journal of Psychosomatic Research, 54(1), pp.61-

69.

Pilcher, J.J. and Huffcutt, A.l, 1996. Effects of sleep deprivation on performance: a meta-

analysis. Sleep, 19(4), pp.318-326.

Pines, J.M., 2006. Profiles in patient safety: confirmation bias in emergency medicine. Academic

Emergency Medicine, 13(1), pp.90-94.

Pinto, A., Faiz, O., Bicknell, C. and Vincent, C., 2013. Surgical complications and their implications for

surgeons' well-being. British Journal of Surgery, 100(13), pp.1748-1755.

Porath, C., Spreitzer, G., Gibson, C. and Garnett, F.G., 2012. Thriving at work: Toward its measurement,

construct validation, and theoretical refinement. Journal of Organizational Behavior, 33(2), pp.250-275.

Pradarelli, J.C., Yule, S., Lipsitz, S.R., Panda, N., Craig, M., Lowery, K.W., Ashley, S.\W., Gee, D.W., Waters,
P.M., Knight, J. and Smink, D.S., 2020. Surgical coaching for operative performance enhancement (SCOPE):

skill ratings and impact on surgeons’ practice. Surgical Endoscopy, pp.1-11.

Previc, F.H., Lopez, N., Ercoline, W.R., Daluz, C.M., Workman, A.J., Evans, R.H. and Dillon, N.A., 2009. The
effects of sleep deprivation on flight performance, instrument scanning, and physiological arousal in

pilots. The International Journal of Aviation Psychology, 19(4), pp.326-346.

Priddis, L. and Rogers, S.L.,, 2018. Development of the reflective practice questionnaire: preliminary

findings. Reflective Practice, 19(1), pp.89-104.

Prochaska, J.0., DiClemente, C.C. and Norcross, J.C., 1992. In search of the structure of change. In Self

Change. (Klar, Y., Fisher, J.D., Chinsky, J.M. and Nadler, A. eds), Springer, New York, pp. 87-114.

Pulcrano, M., Evans, S.R. and Sosin, M., 2016. Quality of life and burnout rates across surgical specialties:

a systematic review. JAMA, 151(10), pp.970-978.

32



Quick, J.A., Bukoski, A.D., Doty, J., Bennett, B.J., Crane, M. and Barnes, S.L., 2017. Objective measurement
of clinical competency in surgical education using electrodermal activity. Journal of Surgical

Education, 74(4), pp.674-680.

Raichle, M.E. and Mintun, M.A., 2006. Brain work and brain imaging. Annual Review of Neuroscience, 29,

pp.449-476.

Rabinbach, A., 1992. The Human Motor: Energy, Fatigue, and the Origins of Modernity. University of

California Press, California, p. 153.

Raju, N.S. and Ellis, B.B., 2002. Differential item and test functioning. In The Jossey-Bass Business and
Management Series: Measuring and Analysing Behaviour Advances in Measurement and Data Analysis.

(Drasgow, F. and Schmitt, N. eds), Jossey-Bass, California, pp. 156-188.

Riall, T.S., Teiman, J., Chang, M., Cole, D., Leighn, T., McClafferty, H. and Nfonsam, V.N., 2018. Maintaining
the fire but avoiding burnout: implementation and evaluation of a resident well-being program. Journal

of the American College of Surgeons, 226(4), pp.369-379.

Ricci, W.M., Gallagher, B., Brandt, A., Schwappach, J., Tucker, M. and Leighton, R., 2009. Is after-hours
orthopaedic surgery associated with adverse outcomes?: a prospective comparative study. The Journal of

Bone and Joint Surgery, 91(9), pp.2067-2072.

Robison, W., Patel, S.K., Mehta, A., Senkowski, T., Allen, J., Shaw, E. and Senkowski, C.K., 2018. Can fatigue
affect acquisition of new surgical skills? A prospective trial of pre-and post-call general surgery residents

using the da Vinci surgical skills simulator. Surgical Endoscopy, 32(3), pp.1389-1396.

Rodenbeck, A., Binder, R., Geisler, P., Danker-Hopfe, H., Lund, R., Raschke, F., Weess, H.G. and Schulz, H.,
2006. A review of sleep EEG patterns: part 1: a compilation of amended rules for their visual recognition

according to Rechtschaffen and Kales. Somnologie, 10(4), pp.159-175.

Roehrs, T. and Roth, T., 1992. Multiple sleep latency test: technical aspects and normal values. Journal of

Clinical Neurophysiology:, 9(1), pp.63-67.

Rogers, S.L., Priddis, L.E., Michels, N., Tieman, M. and Van Winkle, L.J., 2019. Applications of the reflective

practice questionnaire in medical education. BMC Medical Education, 19(1), pp.1-11.

Rollnick, S. and Miller, W.R., 1995. What is motivational interviewing?. Behavioural and Cognitive

Psychotherapy, 23(4), pp.325-334.

Rosen, .M., Gimotty, P.A., Shea, J.A. and Bellini, L.M., 2006. Evolution of sleep quantity, sleep deprivation,

mood disturbances, empathy, and burnout among interns. Academic Medicine, 81(1), pp.82-85.

Roth, T., 2007. Insomnia: definition, prevalence, etiology, and consequences. Journal of Clinical Sleep

Medicine, 3(5), pp.7-10.

33



Rothschild, J.M., Keohane, C.A., Rogers, S., Gardner, R., Lipsitz, S.R., Salzberg, C.A., Yu, T., Yoon, C.S.,
Williams, D.H., Wien, M.F. and Czeisler, C.A., 2009. Risks of complications by attending physicians after
performing nighttime procedures. JAMA, 302(14), pp.1565-1572.

Ruis, A.R., Rosser, A.A., Quandt-Walle, C., Nathwani, J.N., Shaffer, D.W. and Pugh, C.M., 2018. The hands
and head of a surgeon: modeling operative competency with multimodal epistemic network analysis. The

American Journal of Surgery, 216(5), pp.835-840.

Ruitenburg, M.M., Frings-Dresen, M.H.W. and Sluiter, J.K., 2013. Physical job demands and related health
complaints among surgeons. International Archives of Occupational and Environmental Health, 86(3),

pp.271-279.

Ruiz-Rabelo, J.F., Navarro-Rodriguez, E., Di-Stasi, L.L., Diaz-Jimenez, N., Cabrera-Bermon, J., Diaz-Iglesias,
C., Gomez-Alvarez, M. and Bricefio-Delgado, J., 2015. Validation of the NASA-TLX score in ongoing
assessment of mental workload during a laparoscopic learning curve in bariatric surgery. Obesity

Surgery, 25(12), pp.2451-2456.

Ryan, R.M. and Frederick, C., 1997. On energy, personality, and health: Subjective vitality as a dynamic
reflection of well-being. Journal of Personality, 65(3), pp.529-565.

Sacks, G.D., Dawes, A.., Ettner, S.L., Brook, R.H., Fox, C.R., Maggard-Gibbons, M., Ko, C.Y. and Russell,
M.M., 2016. Surgeon perception of risk and benefit in the decision to operate. Annals of Surgery, 264(6),
pp.896-903.

Salari, N., Hosseinian-Far, A., Jalali, R., Vaisi-Raygani, A., Rasoulpoor, S., Mohammadi, M., Rasoulpoor, S.
and Khaledi-Paveh, B., 2020. Prevalence of stress, anxiety, depression among the general population
during the COVID-19 pandemic: a systematic review and meta-analysis. Globalization and Health, 16(1),

pp.1-11.

Salles, A., Cohen, G.L. and Mueller, C.M., 2014. The relationship between grit and resident well-being. The

American Journal of Surgery, 207(2), pp.251-254.

Salovey, P. and Mayer, J.D., 1990. Emotional intelligence. Imagination, Cognition and Personality, 9(3),

pp.185-211.

Sancar, F., 2019. A cultural sea change: mindfulness for surgical residents. JAMA, 322(5), pp.388-389.

Sanches, |., Teixeira, F., dos Santos, J.M. and Ferreira, A.J., 2015. Effects of acute sleep deprivation

resulting from night shift work on young doctors. Acta Medica Portuguesa, 28(4), pp.457-462.

Santarnecchi, E., Sprugnoli, G., Bricolo, E., Costantini, G., Liew, S.L., Musaeus, C.S., Salvi, C., Pascual-Leone,
A., Rossi, A. and Rossi, S., 2019. Gamma tACS over the temporal lobe increases the occurrence of Eureka!

moments. Scientific Reports, 9(1), pp.1-12.

34



Saposnik, G., Redelmeier, D., Ruff, C.C. and Tobler, P.N., 2016. Cognitive biases associated with medical

decisions: a systematic review. BMC Medical Informatics and Decision Making, 16(1), pp.1-14.

Sarkar, M. and Fletcher, D., 2014. Ordinary magic, extraordinary performance: psychological resilience

and thriving in high achievers. Sport, Exercise, and Performance Psychology, 3(1), pp.46-60.

Sato, W., Kochiyama, T., Uono, S., Kubota, Y., Sawada, R., Yoshimura, S. and Toichi, M., 2015. The

structural neural substrate of subjective happiness. Scientific Reports, 5(1), pp.1-7.

Sax, H.C., Browne, P., Mayewski, R.J., Panzer, R.J., Hittner, K.C., Burke, R.L. and Coletta, S., 2009. Can
aviation-based team training elicit sustainable behavioral change?. Archives of Surgery, 144(12), pp.1133-

1137.

Scheepers, R.A., Emke, H., Epstein, R.M. and Lombarts, K.M., 2020. The impact of mindfulness-based
interventions on doctors’ well-being and performance: a systematic review. Medical Education, 54(2),

pp.138-149.

Scheier, M.F. and Carver, C.S., 1985. Optimism, coping, and health: assessment and implications of

generalized outcome expectancies. Health Psychology, 4(3), pp.219-247.

Schieman, C., MacLean, A.R., Buie, W.D., Rudmik, L.R., Ghali, W.A. and Dixon, E., 2008. Does surgeon
fatigue influence outcomes after anterior resection for rectal cancer?. The American Journal of

Surgery, 195(5), pp.684-688.

Schlosser, K., Maschuw, K., Kupietz, E., Weyers, P., Schneider, R., Rothmund, M., Hassan, I. and Bartsch,
D.K., 2012. Call-associated acute fatigue in surgical residents—subjective perception or objective fact? a
cross-sectional observational study to examine the influence of fatigue on surgical performance. World

Journal of Surgery, 36(10), pp.2276-2287.

Schonpflug, W., 1983. Coping efficiency and situational demands. In Stress and Fatigue in Human

Performance. (Hockey, G. ed), Wiley, New York, pp.299-330.

Seligman, M., 2018. PERMA and the building blocks of well-being. The Journal of Positive
Psychology, 13(4), pp.333-335.

Seligman, M.E., 2006. Learned Optimism: How to Change your Mind and your Life. Vintage, New York.

Sewell, J.L., Boscardin, C.K., Young, J.Q., Ten Cate, O. and O'Sullivan, P.S., 2016. Measuring cognitive load

during procedural skills training with colonoscopy as an exemplar. Medical Education, 50(6), pp.682-692.

Shabani, K., Khatib, M. and Ebadi, S., 2010. Vygotsky's zone of proximal development: instructional

implications and teachers' professional development. English Language Teaching, 3(4), pp.237-248.

35



Shanafelt, T.D., Balch, C.M., Bechamps, G., Russell, T., Dyrbye, L., Satele, D., Collicott, P., Novotny, P.J.,
Sloan, J. and Freischlag, J., 2009. Burnout and career satisfaction among American surgeons. Annals of

Surgery, 250(3), pp.463-471.

Shanafelt, T.D., Balch, C.M., Bechamps, G., Russell, T., Dyrbye, L., Satele, D., Collicott, P., Novotny, P.J.,
Sloan, J. and Freischlag, J., 2010. Burnout and medical errors among American surgeons. Annals of

Surgery, 251(6), pp.995-1000.

Shanafelt, T.D., Hasan, O., Dyrbye, L.N., Sinsky, C., Satele, D., Sloan, J. and West, C.P., 2015. Changes in
burnout and satisfaction with work-life balance in physicians and the general US working population

between 2011 and 2014. Mayo Clinic Proceedings, 90(12), pp. 1600-1613.

Shanafelt, T.D., Kaups, K.L., Nelson, H., Satele, D.V., Sloan, J.A., Oreskovich, M.R. and Dyrbye, L.N., 2014.
An interactive individualized intervention to promote behavioral change to increase personal well-being

in US surgeons. Annals of Surgery, 259(1), pp.82-88.

Shanafelt, T.D., Novotny, P., Johnson, M.E., Zhao, X., Steensma, D.P., Lacy, M.Q., Rubin, J. and Sloan, J.,
2005. The well-being and personal wellness promotion strategies of medical oncologists in the North

Central Cancer Treatment Group. Oncology, 68(1), pp.23-32.

Shanafelt, T.D., Oreskovich, M.R., Dyrbye, L.N., Satele, D.V., Hanks, J.B., Sloan, J.A. and Balch, C.M., 2012.
Avoiding burnout: the personal health habits and wellness practices of US surgeons. Annals of

Surgery, 255(4), pp.625-633.

Sharpe, J.P., Weinberg, J.A., Magnotti, L.J., Nouer, S.S., Yoo, W., Zarzaur, B.L., Cullinan, D.R., Hendrick, L.E.,
Fabian, T.C. and Croce, M.A., 2013. Outcomes of operations performed by attending surgeons after

overnight trauma shifts. Journal of the American College of Surgeons, 216(4), pp.791-797.

Shirom, A., Nirel, N. and Vinokur, A.D., 2006. Overload, autonomy, and burnout as predictors of

physicians' quality of care. Journal of Occupational Health Psychology, 11(4), pp.328-342.

Short, M.A., Arora, T., Gradisar, M., Taheri, S. and Carskadon, M.A., 2017. How many sleep diary entries
are needed to reliably estimate adolescent sleep?. Sleep, 40(3). Retrieved from:

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5806561/ on 8 October 2019.

Siegrist, J., 1996. Adverse health effects of high-effort/low-reward conditions. Journal of Occupational

Health Psychology, 1(1), pp.27-41.

Simon, H.A., 1956. Rational choice and the structure of the environment. Psychological Review, 63(2),

pp.129-138.

36


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5806561/

Smith, B. and McGannon, K.R., 2018. Developing rigor in qualitative research: problems and opportunities
within sport and exercise psychology. International Review of Sport and Exercise Psychology, 11(1),

pp.101-121.

Smith, B., 2018. Generalizability in qualitative research: Misunderstandings, opportunities and
recommendations for the sport and exercise sciences. Qualitative Research in Sport, Exercise and

Health, 10(1), pp.137-149.

Snyder, C.R., Sympson, S.C., Ybasco, F.C., Borders, T.F., Babyak, M.A. and Higgins, R.L., 1996. Development

and validation of the State Hope Scale. Journal of Personality and Social Psychology, 70(2), pp.321-335.

Spira, A.P., Beaudreau, S.A., Stone, K.L., Kezirian, E.J., Lui, L.Y., Redline, S., Ancoli-Israel, S., Ensrud, K. and
Stewart, A., 2012. Reliability and validity of the Pittsburgh Sleep Quality Index and the Epworth Sleepiness
Scale in older men. Journals of Gerontology Series: Biomedical Sciences and Medical Sciences, 67(4),

pp.433-439.

Spreitzer, G. and Porath, C., 2012. Creating sustainable performance. Harvard Business Review, 90(1),

pp.92-99.

Spreitzer, G., Sutcliffe, K., Dutton, J., Sonenshein, S. and Grant, A.M., 2005. A socially embedded model of

thriving at work. Organization Science, 16(5), pp.537-549.

Spritz, N., 1991. Oversight of physicians' conduct by state licensing agencies: lessons from New York's

Libby Zion case. Annals of Internal Medicine, 115(3), pp.219-22.

Spruit, E.N., Band, G.P., van der Heijden, K.B. and Hamming, J.F., 2017. The effects of spacing, naps, and
fatigue on the acquisition and retention of laparoscopic skills. Journal of Surgical Education, 74(3), pp.530-

538.

Stefanidis, D., Anton, N.E., Howley, L.D., Bean, E., Yurco, A., Pimentel, M.E. and Davis, C.K., 2017.
Effectiveness of a comprehensive mental skills curriculum in enhancing surgical performance: results of a

randomized controlled trial. The American Journal of Surgery, 213(2), pp.318-324.

Stepan, M.E., Altmann, E.M. and Fenn, K.M., 2020. Effects of total sleep deprivation on procedural
placekeeping: more than just lapses of attention. Journal of Experimental Psychology: General, 149(4),

pp.800-806.

Stober, D.R., 2006. Coaching from the humanistic perspective. In Evidence Based Coaching Handbook:
Putting Best Practices to Work for your Clients. (Stober, D. and Grant, A. eds), Wiley, Chichester, pp.17-
50.

37



Sturm, L., Dawson, D., Vaughan, R., Hewett, P., Hill, A.G., Graham, J.C. and Maddern, G.J., 2011. Effects of
fatigue on surgeon performance and surgical outcomes: a systematic review. ANZ Journal of

Surgery, 81(7), pp.502-509.

Sugden, C., Housden, C.R., Aggarwal, R., Sahakian, B.J. and Darzi, A., 2012. Effect of pharmacological
enhancement on the cognitive and clinical psychomotor performance of sleep-deprived doctors: a

randomized controlled trial. Annals of Surgery, 255(2), pp.222-227.

Swann Jr, W.B., Rentfrow, P.J. and Guinn, J.S., 2003. Self-verification: the search for coherence.
In Handbook of Self and Identity. (Tangney, J.P. and Leary, M.R. eds), Guilford Press, New York, pp.367-
383.

Sweller, J. and Chandler, P., 1991. Evidence for cognitive load theory. Cognition and Instruction, 8(4),

pp.351-362.

Taffinder, N.J., McManus, I.C., Gul, Y., Russell, R.C.G. and Darzi, A., 1998. Effect of sleep deprivation on
surgeons' dexterity on laparoscopy simulator. The Lancet, 352(9135), p.1191. Retrieved from:
https://doi.org/10.1016/50140-6736(98)00034-8 on 7 October 2018.

Taillard, J., Philip, P., Chastang, J.F. and Bioulac, B., 2004. Validation of Horne and Ostberg morningness-
eveningness questionnaire in a middle-aged population of French workers. Journal of Biological

Rhythms, 19(1), pp.76-86.

Taylor, T.S., Nisker, J. and Lingard, L., 2013. To stay or not to stay? a grounded theory study of residents’
postcall behaviors and their rationalizations for those behaviors. Academic Medicine, 88(10), pp.1529-

1533.

Taylor, T.S., Nisker, J., Teunissen, P.W., Dornan, T. and Lingard, L., 2016. Recovery of sleep or recovery of
self? A grounded theory study of residents’ decision making regarding how to spend their nonclinical

postcall time. Academic Medicine, 91(3), pp.395-400.

Taylor, T.S., Raynard, A.L. and Lingard, L., 2019. Perseverance, faith and stoicism: a qualitative study of

medical student perspectives on managing fatigue. Medical Education, 53(12), pp.1221-1229.

Taylor, T.S., Teunissen, P.W., Dornan, T. and Lingard, L., 2017. Fatigue in residency education:
understanding the influence of work hours regulations in Europe. Academic Medicine, 92(12), pp.1733-

1739.

Taylor, T.S., Watling, C.J., Teunissen, P.W., Dornan, T. and Lingard, L., 2016. Principles of fatigue in

residency education: a qualitative study. Canadian Medical Association Journal Open, 4(2), pp.200-204.

38


https://doi.org/10.1016/S0140-6736(98)00034-8

Teng, Z., Wei, Z., Qiu, Y., Tan, Y., Chen, J., Tang, H., Wu, H., Wu, R. and Huang, J., 2020. Psychological status
and fatigue of frontline staff two months after the COVID-19 pandemic outbreak in China: a cross-

sectional study. Journal of Affective Disorders, 275, pp.247-252.

Teunis, T., Janssen, S.J., Guitton, T.G., Vranceanu, A.M., Goos, B. and Ring, D., 2015. Surgeon personality

is associated with recommendation for operative treatment. Hand, 10(4), pp.779-784.

Theeboom, T., Beersma, B. and van Vianen, A.E., 2014. Does coaching work? A meta-analysis on the
effects of coaching on individual level outcomes in an organizational context. The Journal of Positive

Psychology, 9(1), pp.1-18.

Thomas, M.L., Sing, H.C., Belenky, G., Holcomb, H.H., Mayberg, H.S., Dannals, R.F., Wagner Jr, H.N.,
Thorne, D.R., Popp, K.A., Rowland, L.M. and Welsh, A.B., 2003. Neural basis of alertness and cognitive
performance impairments during sleepiness: Il. Effects of 48 and 72 h of sleep deprivation on waking

human regional brain activity. Thalamus and Related Systems, 2(3), pp.199-229.

Thomas, P.R., Murphy, S.M. and Hardy, L.E.W., 1999. Test of performance strategies: development and
preliminary validation of a comprehensive measure of athletes' psychological skills. Journal of Sports

Sciences, 17(9), pp.697-711.

Tod, D., Hardy, J. and Oliver, E., 2011. Effects of self-talk: a systematic review. Journal of Sport and Exercise

Psychology, 33(5), pp.666-687.

Tomasko, J.M., Pauli, E.M., Kunselman, A.R. and Haluck, R.S., 2012. Sleep deprivation increases cognitive

workload during simulated surgical tasks. The American Journal of Surgery, 203(1), pp.37-43.

Tong, A., Sainsbury, P. and Craig, J., 2007. Consolidated criteria for reporting qualitative research (COREQ):
a 32-item checklist for interviews and focus groups. International Journal for Quality in Health Care, 19(6),

pp.349-357.

Townsend, L., Dyer, A.H., Jones, K., Dunne, J., Mooney, A., Gaffney, F., O'Connor, L., Leavy, D., O'Brien, K.,
Dowds, J. and Sugrue, J.A., 2020. Persistent fatigue following SARS-CoV-2 infection is common and
independent  of  severity of initial infection. PloS  One, 15(11). Retrieved  from:

https://doi.org/10.1371/journal.pone.0240784 on 15 November 2020.

Tsafrir, Z., Korianski, J., Almog, B., Many, A., Wiesel, O. and Levin, |., 2015. Effects of fatigue on residents'

performance in laparoscopy. Journal of the American College of Surgeons, 221(2), pp.564-570.

Tucker, A.M., Whitney, P., Belenky, G., Hinson, J.M. and Van Dongen, H.P., 2010. Effects of sleep

deprivation on dissociated components of executive functioning. Sleep, 33(1), pp.47-57.

Turner, J.C., Brown, R.J. and Tajfel, H., 1979. Social comparison and group interest in ingroup

favouritism. European Journal of Social Psychology, 9(2), pp.187-204.

39


https://doi.org/10.1371/journal.pone.0240784

Turner, P.L., Lumpkins, K., Gabre, J., Lin, M.J., Liu, X. and Terrin, M., 2012. Pregnancy among women

surgeons: trends over time. Archives of Surgery, 147(5), pp.474-479.

Tversky, A. and Kahneman, D., 1974. Judgment under uncertainty: heuristics and

biases. Science, 185(4157), pp.1124-1131.

Tversky, A., 1972. Elimination by aspects: a theory of choice. Psychological Review, 79(4), pp.281-299.

Uchal, M., Tjugum, J., Martinsen, E., Qiu, X. and Bergamaschi, R., 2005. The impact of sleep deprivation
on product quality and procedure effectiveness in a laparoscopic physical simulator: a randomized

controlled trial. The American Journal of Surgery, 189(6), pp.753-757.

Valanci, S., Alhassan, N., Feldman, L.S., Landry, T., Mastropietro, V., Fiore Jr, J., Lee, L., Fried, G.M. and
Mueller, C.L., 2020. Implementation and effectiveness of coaching for surgeons in practice: a mixed

studies systematic review. Journal of Surgical Education, 77(4), pp.837-853.

Van der Heide, A., van Schie, M.K., Lammers, G.J., Dauvilliers, Y., Arnulf, I., Mayer, G., Bassetti, C.L., Ding,
C.L., Lehert, P. and van Dijk, J.G., 2015. Comparing treatment effect measurements in narcolepsy: the
sustained attention to response task, Epworth sleepiness scale and maintenance of wakefulness

test. Sleep, 38(7), pp.1051-1058.

Van der Heijden, F., Dillingh, G., Bakker, A. and Prins, J., 2008. Suicidal thoughts among medical residents
with burnout. Archives of Suicide Research, 12(4), pp.344-346.

Van Dierendonck, D., Schaufeli, W.B. and Buunk, B.P., 1998. The evaluation of an individual burnout
intervention program: the role of inequity and social support. Journal of Applied Psychology, 83(3),

pp.392-407.

Van Ginkel, M.P., Schijven, M.P., van Grevenstein, W.M. and Schreuder, H.W., 2020. Bimanual
Fundamentals: Validation of a New Curriculum for Virtual Reality Training of Laparoscopic Skills. Surgical

Innovation, 27(5), pp.523-533.

Van Walraven, C., Oake, N., Jennings, A. and Forster, A.J., 2010. The association between continuity of
care and outcomes: a systematic and critical review. Journal of Evaluation in Clinical Practice, 16(5),

Pp.947-956.

VandenBos, G.R., 2007. APA dictionary of psychology. American Psychological Association.

Vansteenkiste, M. and Ryan, R.M., 2013. On psychological growth and vulnerability: basic psychological
need satisfaction and need frustration as a unifying principle. Journal of Psychotherapy Integration, 23(3),

p.263-280.

Varban, O.A., Thumma, J.R., Carlin, A.M., Ghaferi, A.A., Dimick, J.B. and Finks, J.F., 2020. Evaluating the

impact of surgeon self-awareness by comparing self vs peer ratings of surgical skill and outcomes for

40



bariatric surgery. Annals of Surgery. Retrieved from:

https://journals.lww.com/annalsofsurgery/Abstract/9000/Evaluating the Impact of Surgeon Self Aw

areness by.94012.aspx on 5 March 2021.

Veddeng, A., Husby, T., Engelsen, I.B., Kent, A. and Flaatten, H., 2014. Impact of night shifts on
laparoscopic skills and cognitive function among gynecologists. Acta Obstetricia et Gynecologica

Scandinavica, 93(12), pp.1255-1261.

Verdaasdonk, E.G.G., Stassen, L.S., Schijven, M.P. and Dankelman, J., 2007. Construct validity and
assessment of the learning curve for the SIMENDO endoscopic simulator. Surgical Endoscopy, 21(8),

pp.1406-1412.

Vinden, C., Nash, D.M., Rangrej, J., Shariff, S.Z., Dixon, S.N., Jain, A.K. and Garg, A.X., 2013. Complications
of daytime elective laparoscopic cholecystectomies performed by surgeons who operated the night

before. JAMA, 310(17), pp.1837-1841.

Von Elm, E., Altman, D.G., Egger, M., Pocock, S.J., Ggtzsche, P.C. and Vandenbroucke, J.P., 2007. The
strengthening the reporting of observational studies in epidemiology (STROBE) statement: guidelines for

reporting observational studies. Annals of Internal Medicine, 147(8), pp.573-577.

Vranas, P.B., 2000. Gigerenzer's normative critique of Kahneman and Tversky. Cognition, 76(3), pp.179-
193.

Vygotsky, L.S., 1980. Mind in society: The Development of Higher Psychological Processes. Harvard

university press, Harvard, p. 84.

Wagnild, G., 2009. A review of the resilience scale. Journal of Nursing Measurement, 17(2), pp.105-113.

Wagnild, G.M. and Young, H.M., 1993. Development and psychometric evaluation of the resilience

scale. Journal of nursing measurement, 1(2), pp.165-17847.

Walker, A., Hines, J. and Brecknell, J., 2016. Survival of the grittiest? consultant surgeons are significantly

grittier than their junior trainees. Journal of Surgical Education, 73(4), pp.730-734.

Walker, C.J., 2010. Experiencing flow: is doing it together better than doing it alone?. The Journal of

Positive Psychology, 5(1), pp.3-11.

Walker, M.P., 2009. The role of sleep in cognition and emotion. Annals of the New York Academy of
Sciences, 1156(1), pp.168-197.

Walsh, G., Hayes, B., Freeney, Y. and McArdle, S., 2019. Doctor, how can we help you? Qualitative
interview study to identify key interventions to target burnout in hospital doctors. BMJ Open, 9(9).

Retrieved from: http://dx.doi.org/10.1136/bmjopen-2019-030209 on 5 August 2020.

41


https://journals.lww.com/annalsofsurgery/Abstract/9000/Evaluating_the_Impact_of_Surgeon_Self_Awareness_by.94012.aspx
https://journals.lww.com/annalsofsurgery/Abstract/9000/Evaluating_the_Impact_of_Surgeon_Self_Awareness_by.94012.aspx
http://dx.doi.org/10.1136/bmjopen-2019-030209

Waqar, S., Park, J., Kersey, T.L., Modi, N., Ong, C. and Sleep, T.J., 2011. Assessment of fatigue in intraocular
surgery: analysis using a virtual reality simulator. Graefe's Archive for Clinical and Experimental

Ophthalmology, 249(1), pp.77-81.

Watson, D., Clark, L.A. and Tellegen, A., 1988. Development and validation of brief measures of positive

and negative affect: the PANAS scales. Journal of Personality and Social Psychology, 54(6), pp.1063-170.

Weinberg, A., Woldu, S., Yamany, T., Korets, R. and Badani, K., 2014. Effect of post-call fatigue measured
by robotic skills simulator. The Journal of Urology, 191(4), pp.133-134.

Welp, A., Meier, L.L. and Manser, T., 2016. The interplay between teamwork, clinicians’ emotional

exhaustion, and clinician-rated patient safety: a longitudinal study. Critical Care, 20(1), pp.1-10

West, C.P., Dyrbye, L.N., Rabatin, J.T., Call, T.G., Davidson, J.H., Multari, A., Romanski, S.A., Hellyer, J.M.H.,
Sloan, J.A. and Shanafelt, T.D., 2014. Intervention to promote physician well-being, job satisfaction, and

professionalism: a randomized clinical trial. JAMA, 174(4), pp.527-533.

West, C.P.,, Tan, A.D., Habermann, T.M., Sloan, J.A. and Shanafelt, T.D., 2009. Association of resident
fatigue and distress with perceived medical errors. JAMA, 302(12), pp.1294-1300.

Wetzel, C.M., George, A., Hanna, G.B., Athanasiou, T., Black, S.A., Kneebone, R.L.,, Nestel, D. and
Woloshynowych, M., 2011. Stress management training for surgeons: a randomized, controlled,

intervention study. Annals of Surgery, 253(3), pp.488-494.

Wetzel, C.M., Kneebone, R.L., Woloshynowych, M., Nestel, D., Moorthy, K., Kidd, J. and Darzi, A., 2006.

The effects of stress on surgical performance. The American Journal of Surgery, 191(1), pp.5-10.

Whang, E.E., Perez, A, Ito, H., Mello, M.M., Ashley, S.W. and Zinner, M.J., 2003. Work hours reform:
perceptions and desires of contemporary surgical residents. Journal of the American College of

Surgeons, 197(4), pp.624-630.

Whelehan, D.F., Algeo, N. and Brown, D.A., 2021. Leadership through crisis: fighting the fatigue pandemic
in healthcare during COVID-19. BMJ Leader. Retrieved from: http://dx.doi.org/10.1136/leader-2020-

000419 on 7 March 2021.

Whitaker, M., 2017. The surgical personality: does it exist?. The Annals of The Royal College of Surgeons
of England, 100(1), pp.72-77.

Whitmore, J., 1996. Coaching for Performance. Brealey Publishing, Hachette.

Whitney, P. and Hinson, J.M., 2010. Measurement of cognition in studies of sleep deprivation. Progress in

Brain research, 185, pp.37-48.

42


http://dx.doi.org/10.1136/leader-2020-000419
http://dx.doi.org/10.1136/leader-2020-000419

WHOQol Group, 1993. Study protocol for the World Health Organization project to develop a Quality of
Life assessment instrument (WHOQOL). Quality of Life Research, 2, pp.153-159. Retrieved from:
https://link.springer.com/article/10.1007/BF00435734 on 7 November 2020.

Wickens, C.D., 1991. Processing resources and attention. In Multiple-task performance. (Damos, D.L. ed),
Taylor and Francis, London, pp.3-34. Retrieved from:

https://apps.dtic.mil/dtic/tr/fulltext/u2/a102719.pdf on 9 November 2018.

Wigboldus, D.H., Sherman, J.W., Franzese, H.L. and Knippenberg, A.V., 2004. Capacity and

comprehension: spontaneous stereotyping under cognitive load. Social Cognition, 22(3), pp.292-309.

William, S.Y., Hafiz, S. and Sava, J.A., 2013. Effects of night-float and 24-h call on resident psychomotor

performance. Journal of Surgical Research, 184(1), pp.49-53.

Williams, E.S., Manwell, L.B., Konrad, T.R. and Linzer, M., 2007. The relationship of organizational culture,
stress, satisfaction, and burnout with physician-reported error and suboptimal patient care: results from

the MEMO study. Health Care Management Review, 32(3), pp.203-212.

Winwood, P.C., Winefield, A.H., Dawson, D. and Lushington, K., 2005. Development and validation of a
scale to measure work-related fatigue and recovery: the occupational fatigue exhaustion/recovery scale

(OFER). Journal of Occupational and Environmental Medicine, 47(6), pp.594-606.

Woo, J.K., Ghorayeb, S.H., Lee, C.K., Sangha, H. and Richter, S., 2004. Effect of patient socioeconomic
status on perceptions of first-and second-year medical students. Canadian Medical Association

Journal, 170(13), pp.1915-1919.

Woodrow, S.I., Park, J., Murray, B.J., Wang, C., Bernstein, M., Reznick, R.K. and Hamstra, S.J., 2008.
Differences in the perceived impact of sleep deprivation among surgical and non-surgical

residents. Medical Education, 42(5), pp.459-467.

Woods, S.A. and Hampson, S.E., 2005. Measuring the big five with single items using a bipolar response

scale. European Journal of Personality, 19(5), pp.373-390.

World Health Organisation, 1948. Constitution. World Health Organization, Geneva.

World Health Organization, 2012. Recommended Levels of Physical Activity for Adults aged 18—64 years.

Retrieved from: https://www.who.int/dietphysicalactivity/physical-activity-recommendations-18-

64years.pdf on 6 October 2020.

Wormwood, J.B., Siegel, E.H., Kopec, J., Quigley, K.S. and Barrett, L.F., 2019. You are what | feel: a test of
the affective realism hypothesis. Emotion, 19(5), pp.788-798.

43


https://link.springer.com/article/10.1007/BF00435734
https://apps.dtic.mil/dtic/tr/fulltext/u2/a102719.pdf
https://www.who.int/dietphysicalactivity/physical-activity-recommendations-18-64years.pdf
https://www.who.int/dietphysicalactivity/physical-activity-recommendations-18-64years.pdf

Xiao, Y.M., Wang, Z.M., Wang, M.Z. and Lan, Y.J., 2005. The appraisal of reliability and validity of subjective
workload assessment technique and NASA-task load index. Chinese Journal of Industrial Hygiene and

Occupational Diseases, 23(3), pp.178-181.

Xiu, L., Wu, J., Chang, L. and Zhou, R., 2018. Working memory training improves emotion regulation

ability. Scientific Reports, 8(1), pp.1-11.

Yaghoubian, A., Kaji, A.H., Ishaque, B., Park, J., Rosing, D.K., Lee, S., Stabile, B.E. and de Virgilio, C., 2010.
Acute care surgery performed by sleep deprived residents: are outcomes affected?. Journal of Surgical

Research, 163(2), pp.192-196.

Yaghoubian, A., Kaji, A.H., Putnam, B. and de Virgilio, C., 2010. Trauma surgery performed by “sleep

deprived” residents: are outcomes affected?. Journal of Surgical Education, 67(6), pp.449-451.

Yamany, T., Woldu, S.L., Korets, R. and Badani, K.K., 2015. Effect of postcall fatigue on surgical skills
measured by a robotic simulator. Journal of Endourology, 29(4), pp.479-484.

Yerkes, R.M. and Dodson, J.D., 1908. The relation of strength of stimulus to rapidity of habit-
formation. Punishment: Issues and Experiments, pp.27-41. Retrieved from:

https://onlinelibrary.wiley.com/doi/abs/10.1002/cne.920180503 on 5 October 2020.

Yoo, P.S., Tackett, J.J., Maxfield, M.W., Fisher, R., Huot, S.J. and Longo, W.E., 2017. Personal and
professional well-being of surgical residents in New England. Journal of the American College of

Surgeons, 224(6), pp.1015-1019.

Yule, S., Flin, R., Maran, N., Rowley, D., Youngson, G. and Paterson-Brown, S., 2008. Surgeons’ non-
technical skills in the operating room: reliability testing of the NOTSS behavior rating system. World
Journal of Surgery, 32(4), pp.548-556.

Zevon, M.A. and Tellegen, A., 1982. The structure of mood change: an idiographic/nomothetic

analysis. Journal of Personality and Social Psychology, 43(1), pp.111-122.

Zhang, A., Hinerbein, M., Dai, Y., Schlag, P.M. and Beller, S., 2008. Construct validity testing of a

laparoscopic surgery simulator (Lap Mentor®). Surgical Endoscopy, 22(6), pp.1440-1444.

Zwack, J. and Schweitzer, J., 2013. If every fifth physician is affected by burnout, what about the other

four? Resilience strategies of experienced physicians. Academic Medicine, 88(3), pp.382-389.

44


https://onlinelibrary.wiley.com/doi/abs/10.1002/cne.920180503

Appendices

Appendix A — Systematic review search strategy

Free Text Terms Sleep Loss Procedural skill Doctor Computer simulation
Nonrapid eye movement Proced* Specialist Computerised models
NREM Technical proficiency Consultant Educational

measurement
Rapid eye movement Technique Registrar
REM Technical competence Senior House Office
(SHO)
Paradoxical sleep Competenc* Clinician
Desynchronised sleep Technical expertise Medical Practitioner
Nightshift Dexterity Attending Physician
On-call Clinical Competence Attending Resident
Post-call Motor skills Attending Surgeon
Fatigue* Psychomotor
performance
Performanc*
Visual Motor
Performance
Perceptual Motor
Performance
Sensory Motor
Performance
Laparoscop*
Controlled Vocabulary >Sleep deprivation >Clinical Competence >Surgeons >Simulation Training
>Fatigue >Motor Skills >Physicians >Computer Simulation
>Sleep disorders, Circadian >Psychomotor >Consultants >Patient Simulation
Rhythm Performance
>Sleep >Professional >Medical Staff,Hospital > Virtual Reality
Competence

>Sleep Wake Disorders > Task Performance and >Internship and > High Fidelity
Analysis Residency Simulation Training
> Laparoscopy >General Surgery >Simulation Training

Medline Search Strategy:

1. Sleep loss.mp.

2 nonrapid eye movement.mp.

3 NREM.mp.

4 rapid eye movement.mp.

5 paradoxical sleep.mp.

6 nightshift.mp.

7 fatigue*.mp.

8 Sleep Deprivation/

9 FATIGUE/

10 sleep disorders, circadian rhythm.mp. or Sleep Disorders, Circadian Rhythm/
11 sleep deprivation.mp. or Sleep Deprivation/

12 FATIGUE/ or fatigue.mp.

13 SLEEP/ or sleep.mp.

14 sleep wake disorders.mp. or Sleep Wake Disorders/
15 lor2or3ord4or5or6or7or8or9orl0orllorl2orl3orl4d
16 technical skill.mp.

17 procedural skill.mp.

18 technical proficiency.mp.

19 technique.mp.

20 competenc*.mp.

21 technical expertise.mp.

22 dexterity.mp.
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23 clinical competence.mp. or Clinical Competence/

24 motor skill.mp. or Motor Skills/

25 psychomotor performance.mp. or Psychomotor Performance/

26 perform*.mp.

27 visual motor performance.mp.

28 perceptual motor performance.mp.

29 sensory motor performance.mp.

30 laparoscop*.mp.

31 professional competence.mp. or Professional Competence/

32 task performance.mp. or "Task Performance and Analysis"/

33 HAND-ASSISTED LAPAROSCOPY/ or LAPAROSCOPY/ or laparoscopy.mp.

34 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33

35 surgeon.mp. or SURGEONS/

36 doctor.mp.

37 specialist.mp. or Specialization/

38 consultant.mp. or Consultants/

39 registrar.mp.

40 senior house office.mp.

41 clinician.mp.

42 medical practitioner.mp.

43 attending practitioner.mp.

a4 attending physician.mp.

45 attending resident.mp.

46 attending surgeon.mp.

a7 physician.mp. or Physicians/

48 medical staff.mp. or Medical Staff/

49 intern*.mp.
50 residen*.mp.
51 "Internship and Residency"/

52 GENERAL SURGERY/

53 Specialization/

54 35 0r 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53

55 simulation.mp.

56 computer simulation.mp. or Computer Simulation/

57 educational measurement.mp. or Educational Measurement/

58 computerised model.mp.

59 simulation training.mp. or Simulation Training/

60 patient simulation.mp. or Patient Simulation/

61 virtual reality.mp. or Virtual Reality/

62 high fidelity simulation.mp.

63 55 or 56 or 57 or 58 or 59 or 60 or 61 or 62

64 15 and 34 and 54 and 63

Embase Search Strategy:

#1 'sleep loss'

#2 'non rapid eye movement'
#3 'rem sleep'

#4 nrem

#5 rem

#6 paradoxic* AND sleep

#7 desynchronised AND sleep
#8 'night shift'

#9 ‘on call'

#10 'post call'

#11 fatigue*

#12 'fatigue’

#13 ‘circadian rhythm'

#14 ‘circadian rhythm sleep disorder'

#15 'sleep’

#16 'sleep disorder'

#17 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17

#18 'technical skill'

#19 'training'

#20 'technical training'

#21 proced*

#22 'procedures’

#23 'proficiency testing'
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#24 'technical proficiency'

#25 'technique’

#26 ‘competence’

#27 'competency'

#28 'technical competenc*'

#29 'technical expertise'

#30 dexterity

#31 ‘clinical competence'

#32 'motor performance'

#33 'motor skill'

#34 'psychomotor performance'

#35 'psychomotor activity'

#36 'visual motor integration'

#37 'sensorimotor function'

#38 'sensorimotor integration'

#39 laparoscop*

#40 'laparoscopy’

#41 'laparoscopic surgery'

#42 'professional competence'

#43 'medical practitioner'

#a4 'task performance’

#45 'laparoscope’

#46 #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR
#35 OR #36 OR #37 OR #38 OR #39 OR #40 OR #41 OR #42 OR #43 OR #44 OR #45

#47 'surgeon’

#48 'physician’

#49 'medical specialist’

#50 'registrar’

#51 'senior house office*'

#52 ‘clinician’

#53 'medical practitioner'

#54 ‘attending physician'

#55 ‘attending resident’

#56 ‘attending surgeon'

#57 'consultation’

#58 'medical staff'

#59 ‘'medical education'

#60 'internship’

#61 'residency’

#62 'residency education’

#63 'general surgery'

#64 'general surgeon'

#65 #47 OR #48 OR #49 OR #50 OR #51 OR #52 OR #53 OR #54 OR #55 OR #56 OR #57 OR #58 OR #59 OR #60 OR #61 OR #62 OR
#63 OR #64

#66 'simulation’

#67 'simulation training'

#68 'simulation based training'

#69 ‘simulation based medical education’

#70 'simulation based education'

#71 'laparoscopic simulator'

#72 'simulator’

#73 ‘computer simulation’

#74 ‘educational measurement'

#75 'education’

#76 'global rating scale'

#77 ‘checklist’

#78 'patient simulation’

#79 'patient simulator'

#80 'virtual reality"

#81 'virtual reality simulator'

#82 'high fidelity simulation training'

#83 'high fidelity simulation’

#84 #66 OR #67 OR #68 OR #69 OR #70 OR #71 OR #72 OR #73 OR #74 OR #75 OR #76 OR #77 OR #78 OR #79 OR #80 OR #81 OR
#82 OR #83

#85 #18 AND #46 AND #65 AND #84
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Ovid Search Strategy

1 sleep loss.mp.

2 nonrapid eye movement.mp.

3 NREM.mp.

4 rapid eye movement.mp.

5 paradoxical sleep.mp.

6 nightshift.mp.

7 fatigue*.mp.

8 Sleep Deprivation/

9 FATIGUE/

10 sleep disorders, circadian rhythm.mp. or Sleep Disorders, Circadian Rhythm/
11 sleep deprivation.mp. or Sleep Deprivation/

12 FATIGUE/ or fatigue.mp.

13 SLEEP/ or sleep.mp.

14 sleep wake disorders.mp. or Sleep Wake Disorders/

15 lor2or3or4or5o0or6or7or8or9orl0orl1lorl12or13oril4
16 technical skill.mp.

17 procedural skill.mp.

18 technical proficiency.mp.

19 technique.mp.

20 competenc*.mp.

21 technical expertise.mp.

22 dexterity.mp.

23 clinical competence.mp. or Clinical Competence/

24 motor skill.mp. or Motor Skills/

25 psychomotor performance.mp. or Psychomotor Performance/
26 perform*.mp.

27 visual motor performance.mp.

28 perceptual motor performance.mp.

29 sensory motor performance.mp.

30 laparoscop*.mp.

31 professional competence.mp. or Professional Competence/
32 task performance.mp. or "Task Performance and Analysis"/
33 HAND-ASSISTED LAPAROSCOPY/ or LAPAROSCOPY/ or laparoscopy.mp.
34 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33
35 surgeon.mp. or SURGEONS/

36 doctor.mp.

37 specialist.mp. or Specialization/

38 consultant.mp. or Consultants/

39 registrar.mp.

40 senior house office.mp.

41 clinician.mp.

42 medical practitioner.mp.

43 attending practitioner.mp.

a4 attending physician.mp.

45 attending resident.mp.

46 attending surgeon.mp.

47 physician.mp. or Physicians/

48 medical staff.mp. or Medical Staff/

49 intern*.mp.

50 residen*.mp.

51 "Internship and Residency"/

52 GENERAL SURGERY/

53 Specialization/

54 350r 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53
55 simulation.mp.

56 computer simulation.mp. or Computer Simulation/

57 educational measurement.mp. or Educational Measurement/
58 computerised model.mp.

59 simulation training.mp. or Simulation Training/

60 patient simulation.mp. or Patient Simulation/

61 virtual reality.mp. or Virtual Reality/

62 high fidelity simulation.mp.

63 55 or 56 or 57 or 58 or 59 or 60 or 61 or 62

64 15 And 34 and 54 and 63
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EBSCO Search Strategy

1 'sleep deprivation'/exp OR 'sleep deprivation'

2 'sleep loss'

3 'non rapid eye movement'

4 'rem sleep'

5 nrem

6 rem

7 paradoxic* AND sleep

8 desynchronised AND sleep

9 'night shift'

10 | 'oncall'

11 | 'postcall'

12 | fatigue*

13 | 'fatigue'

14 | 'circadian rhythm'

15 | 'circadian rhythm sleep disorder’

16 | 'sleep’

17 | 'sleep disorder'

18 | S1ORS2 ORS3 ORS4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17

19 | 'technical skill'

20 | 'training'

21 | 'technical training'

22 | proced*

23 | 'procedures'

24 | 'proficiency testing'

25 | 'technical proficiency'

26 | 'technique’

27 | 'competence'

28 | 'competency'

29 | 'technical competenc*'

30 | 'technical expertise'

31 | dexterity

32 | 'clinical competence'

33 | 'motor performance’

34 | 'motor skill'

35 | 'psychomotor performance’

36 | 'psychomotor activity'

37 | 'visual motor integration'

38 | 'sensorimotor function'

39 | 'sensorimotor function'

40 | 'laparoscopy’

41 | 'laparoscopic surgery'

42 | 'professional competence'

43 | 'task performance'

44 | S19 ORS20 OR S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR S32 OR S33 OR S34
OR S35 OR S36 OR S37 OR S38 OR S39 OR S40 OR S42 OR S43

45 | 'surgeon'

46 | 'physician’

47 | 'medical specialist'

48 | 'registrar'

49 | 'senior house office*'

50 | ‘clinician’

51 | 'medical practitioner'

52 | 'attending physician'

53 | ‘'attending resident’

54 | ‘attending surgeon'

55 | 'consultant'

56 | 'medical staff'

57 | 'internship’

58 | 'residency'

59 | 'general surgery'

60 | S45 OR S46 OR S47 OR S48 OR S49 OR S50 OR S51 OR S52 OR S53 OR S54 OR S55 OR S56 OR S57 OR S58 OR S59

61 | 'simulation’
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62

'simulation training'

63 | 'simulation based medical education’
64 | 'laparoscopic simulator'

65 | 'simulator’

66 | 'computer simulation’

67 | 'educational measurement'

68 | 'global rating scale'

69 | 'checklist'

70 | 'direct observation procedural skill'
71 | 'DOPS'

72 | 'patient simulation'

73 | 'virtual reality'

74 | 'high fidelity simulation training'

75 | S61 OR S62 OR S63 OR S64 OR S65 OR S66 OR S67 OR S68 OR S69 OR S70 OR S71 OR S72 OR S73 OR S74
76 | S18 AND S44 AND S60 AND S75

Cochrane Search Strategy

1 'sleep deprivation'/exp OR 'sleep deprivation'

2 'sleep loss'

3 'non rapid eye movement'

4 'rem sleep’

5 nrem

6 rem

7 paradoxic* AND sleep

8 desynchronised AND sleep

9 'night shift'

10 ‘on call'

11 'post call'

12 fatigue*

13 'fatigue'

14 ‘circadian rhythm'

15 ‘circadian rhythm sleep disorder’

16 'sleep’

17 'sleep disorder'

18 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16
OR S17

19 ‘technical skill'

20 'training'

21 'technical training'

22 proced*

23 'procedures’

24 'proficiency testing'

25 'technical proficiency'

26 ‘technique’

27 ‘competence’

28 ‘competency’

29 'technical competenc*'

30 'technical expertise'

31 dexterity

32 ‘clinical competence'

33 'motor performance’

34 'motor skill'

35 'psychomotor performance’

36 'psychomotor activity'

37 'visual motor integration'

38 'sensorimotor function'

39 'sensorimotor function'

40 'laparoscopy’

41 'laparoscopic surgery'

42 'professional competence'

43 'task performance’

a4 $19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR S32 OR
S33 OR S34 OR S35 OR S36 OR S37 OR S38 OR S39 OR S40 OR S42 OR S43
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45 'surgeon’

46 'physician’

a7 'medical specialist'

48 'registrar'

49 'senior house office*"

50 ‘clinician’

51 'medical practitioner'

52 ‘attending physician'

53 'attending resident'

54 ‘attending surgeon'

55 ‘consultant’

56 'medical staff'

57 'internship’

58 'residency’

59 'general surgery'

60 S45 OR S46 OR S47 OR S48 OR S49 OR S50 OR S51 OR S52 OR S53 OR S54 OR S55 OR S56 OR S57 OR S58 OR
S59

61 'simulation’

62 'simulation training'

63 'simulation based medical education’

64 'laparoscopic simulator'

65 'simulator’

66 'computer simulation'

67 'educational measurement'

68 'global rating scale'

69 'checklist’

70 'direct observation procedural skill'

71 'DOPS'

72 'patient simulation'

73 'virtual reality’

74 'high fidelity simulation training'

75 S61 OR S62 OR S63 OR S64 OR S65 OR S66 OR S67 OR S68 OR S69 OR S70 OR S71 OR S72 OR S73 OR S74

76 S18 AND S44 AND S60 AND S75
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Appendix B — BEME adapted guide coding sheet

Review Sheet for Each Study

1. Inclusion Criteria

Article in English

Assesses a technical skill

Includes sleep deprived surgeons

Includes a validated simulated assessment tool

2. Administrative

Study Number:

Reviewer:

Type of Study:

Book

Comment

Conference Paper/Proceeding

Editorial

Guidelines

Interview

Journal Article

Lecture

Letter

News

Non-peer review article

Report

Thesis
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Authors:

Title of Study:

Publication:

Volume, Issue, Pages:

Search Method:

Electronic Search

Hand Search

Recommendation

3. Evaluation Methods

a.  Research Design:

Non Comparative Studies:

Audit

Action Based

Case Series

Expert Opinion

Narrative

Observation

Survey

Comparative Studies

Cross Sectional

Case Control

Single Group (before and after)

Single Group (time series)

Cohort Study (retrospective)
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Cohort Study (prospective

Trial (randomised)

Trial (non randomised)

Meta-Analysis

b. Data collection methods

Interview

Patient Outcomes

Observation

Questionnaire

Opinion

Simulated Assessment

Other:

4. Expected outcomes of intervention/approaches

Clinical Skills

Practical Procedures

Patient Investigation

Patient Management

Health Promotion

Communication

Appropriate information skills

Appropriate attitudes

Appropriate decision making

Patient safety/Reducing Errors

Please indicate the specific skills assessed:
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5. Context (Target Population)

Number of participants

Number of control subjects (if any)

Country/Location of study

Duration of Study

Number of times assessed

When during the day did assessment take place (if given)?

When during the study period did assessment take place (if given)?

How long was the simulation (if given)

Is the learned curve controlled for (if so, how?)

Level of Participants

UG

Intern

Residency

Fellowship

Profession

Specialty

6. Stated Aim of Study:

Aims:

Objectives:

Definition of sleep deprivation (if given):

Outcome measure to assess sleep deprivation (if given):

Is REM/NREM distinguishable in the sleep study (if so, how?):

Is acute and chronic sleep deprivation distinguished in the sleep study (if so, how?):
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Is level of training distinguished between participants (if so, how and does it have an impact?):

7. Rate Evaluation Methods

Strongly Disagree Disagree Uncertain Agree Strongly Agree

Appropriateness of study design

Implementation of study design

Appropriateness of data analysis

Comment on overall evaluation methods:

8. Overall Main Findings from Study

1.

9. Strength of Findings

Low (1 2) (3) (4) (5) High

No clear conclusion drawn, not significant

Results ambiguous but there appears to be a trend

Conclusions can probably be based off results

Results are clear and likely to be true

Results are unequivocal

10. Specific Features of Simulation

Name of simulator

Manufacturer

What does the simulator do?

Is it validated (Inc. study to prove validity)

How is performance assessed?

Via simulator pre-setting’s (please describe)

Via DOPS (please describe)
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11. Documented improvement/deterioration in performance

Skills in psychomotor skill

Skills in management decision skill

Skills in other domains of professional practice (please describe)

12. Overall Impression of article including strengths and weaknesses / Is Sleep Deprivation influencing technical skill?

Is sleep deprivation influencing technical skill?
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Appendix C — Effect sizes of each study in systematic review

Y(-) Negative impact

N No impact

Y (+) Positive impact

Y/N Both

Study Name Time to Complete Economy of Motion Number of Errors Overall Percentage

1.Aggarwal (2011)

Y ()
Manipulate Diathermy:
35 vs 41 seconds

Stretch Diathermy: 41
vs 41 seconds

% difference - 17%
increase in time overall

Y ()
Manipulate Diathermy: 2.95
vs 3.25m

Stretch Diathermy: 4.10 vs
4.20m

% difference - 5.8% increase
in path length overall

Y ()
Manipulate
Diathermy: 59 vs 66

Stretch Diathermy: 4
vs5

% difference - 11%
increase in error
overall

11.3% decrease in overall
performance

2.Tsafrir (2015)

Y ()
BLS 5: 84.8 vs 89.2

% difference - 5.75%
increase in time overall

N
BLS 5(%): 51.8 vs 48.4

% difference - 3.4% decrease
in economy of movement

Y()
BLS 8: 95% vs 92%

% different - 3%
decrease in accuracy
rate

4.1% decrease in overall
performance

% difference - 10%
increase in time overall

Left Hand: 16 vs 15

% difference - 10% decrease
in economy of motion

% difference - 20%
more errors

3.Uchal (2005) N N N 0% change in overall performance
4.Robison (2018) N N N 0% change in overall performance
5.0lasky (2014) N N N 4.1% decrease in overall
performance
6.Micko (2017) N Y (+) N 5.4% increase in overall
10.1vs 10.4 Dominant Hand: 144 vs 145 performance
sec
% difference - 3.0% Non-Dominant Hand: 108 vs
increase in time overall 87sec
% difference - 7.9% decrease
in excessive force
7.Naughton (2011) unknown unknown unknown 1 day increase required to reach
plateau
8.Lehmann (2016) N N N 0% change in overall performance
9.Eastridge (2003) Y(-) Y (-) Y (-) 13.3% decrease in overall
10vs 11 Right Hand: 17 vs 15 5vs6 performance

% difference - 3 % increase in
economy of motion

10.Sugden (2012) N N N 0% change in overall performance
11.Taffinder (1998) Y (-) 14% longer to Y (-) Y (-) 20% more 17.5% decrease in overall

complete task operative dexterity not performance

provided
12.Amirian (2014) N N N 0% change in overall performance
13.Williams (2013) N N N 0% change in overall performance
14.Schlosser (2012) Y (+) Y (+) N/A 28.65% increase in overall
performance
Overall: 855.11 sec vs Overall: 20.52m vs 15.49m unknown
708.66 sec
% difference - 32.4%

% difference - 24.9% increase in economy of

decrease in time motion

overall
15.Ganju (2012) N N N 0% change in overall performance
16.Hegar (2010) Y/N Y/N Y/N This study found all increases but

none to significance

17.Erie (2011) N N N 0% change in overall performance
18. Leff (2008) Y(-) Y (+) Y(-) 52.6% decrease in overall

290.5seconds vs 311.75 | 3.4vs3.5 189.2 vs 387 performance

seconds
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% difference - 7.3%
increase in time overall

% difference - 104%
increase in error
overall

19. Kahol (2008)

Y (+)
17.8vs 15.5
% difference - 18.4

decrease in overall
time

Y()
0.2v0.15

% difference - 33% decrease
in economy of motion

Y()
0.4 vs 0.55

% difference - 37.5%
increase in errors

16.84% decrease in overall
performance

20. DeMaria (2005) N Y (-) N Information not supplied
21.Jakubowicz N N N 0% change in overall performance
(2005)
22. Jensen (2004) N N N 0% change in overall performance
23. Veddeng (2014) N N N 0% change in overall performance
24. Gerdes (2008) Y(-) Y(-) Y (-) 31.6 % decrease in overall
12.75vs 8.17 performance
79sec vs 88sec 1.7vs3.2

% difference - 11.4%
increase in overall time

% difference - 36.0%
decrease in economy of
motion

% difference -
47.3% increase in
errors

25.Yamany(2015) Y (-) Information not supplied

26.Bharathan Y () Y(-) Y(-) Information not supplied

(2013)

27.Daruwalla (2013) | Y () Y (-) Y (-) Information not supplied

28.Philibert (2005) Y (-) Y () Y () N/A

29.Mark (2014) Y(-) Y (-) Y (-) 90% decrease in overall
performance

572.5 sec vs 884 sec -

% difference -
54.4% increase in

1096.2cm vs 1266.3cm

% difference -
15.6% decrease in economy

% difference -
200% increase in
errors

=>when controlling for skewed
error result its 35%

overall time of motion
30.Grantcharov Y(-) Y (-) Y (-) 78.8% decrease in overall
(2001) performance

18 vs 25 6.1vs 8.3 13vs3.4

% difference - 38.9%
increase in time

% difference - 36% decrease
in economy of motion

% difference - 161.5%
increase in errors

=>when controlling for skewed
error result its 37.5%

31.Deaconson N N N Information not supplied

(1988)

32.Brandenberger Y (-) Y(-) Y(-) Information not supplied

(2010)

33.Tomasko (2012) N N N 0% change in overall performance
Results 12 (Y-); 11 (N); 1 (Y+) 9(Y-);15(N); 1 (Y+) 9(Y-);15(N); 1 (Y+) 32% decrement in performance

across 10 studies

23.8% decrement in performance
across 12 studies (including the
positives)

11.9% decrement in performance
across 24 studies (including the
no impact)

59




Appendix D - Invitation letter for Chapter 3 observational study

Subject: Invitation for Research to examine if sleep deprivation in surgeons, defined as being on-call and measured using EEG,
impacts on surgical skill performance in a simulated environment

To whom it may concern,

| am writing to you to request your participation in a research project. The purpose of this project is to inform research in the area
of sleep and professional practice in surgery.

Please see attached below a participant information letter explaining this study further. Should you wish to partake in the study, or
have any questions relating to the study please email whelehd@tcd.ie for further details.

Your participation in this study is completely voluntary and all of your information will be kept confidential. The data will be used
for publishing and for research purposes only. This data will not be used in any form of profiling in your personal work and location
monitoring will not be identified throughout the process. If you are unsatisfied with the management of your personal data within
this study, you have a right to lodge a complaint with the Data Protection Commissioner. You have the right to data portability
through request of access to assessment reports The SJH/AMNCH Joint Research Ethics Committee has approved this study.

Thank you very much for your time and
cooperation.

Sincerely,
Dale Whelehan Paul Ridgway
Research Doctorate Student, Associate Professor
Department of Surgery, Department of Surgery,
School of Medicine, School of Medicine,
Trinity College Dublin Trinity College Dublin
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Appendix E — Participant information letter for Chapter 3 observational study and
example consent form

Participant Information Leaflet

Study title: To examine if sleep deprivation in surgeons, defined as being on-call and measured using EEG, impacts on surgical
skill performance in a simulated environment

You are being invited to take part in a research study to be carried out at Tallaght University Hospital as part of a
research doctorate degree affiliated with Trinity College Dublin, The University of Dublin looking at work-place based
activities in surgeons. This study has Joint SJH/AMNCH Research Ethics Committee approval and is covered by
insurance policies by Tallaght University Hospital.

Before you decide whether or not you wish to take part, you should read the information provided below carefully.
Take time to ask questions — don’t feel too rushed or under pressure to make a quick decision. Your participation in
this study is completely voluntary.

You should clearly understand the risks and benefits of taking part in this study so that you can make a decision that

is right for you. This process is known as ‘Informed Consent’.

You can change your mind about taking part in the study any time you like. Even if the study has started, you can still
opt out. You don't have to give us a reason. If you do opt out, rest assured it won't affect your future employment
in Tallaght University Hospital or elsewhere.
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Why is this study being done?

This research study is taking place to find out if sleep deprivation, defined as being on-call, and measured through use of EEG, has
an impact on surgical skill performance.

As a result of initiatives made in the previous decades, such as the ACGME and EU-working directives, which limit doctors in the
amount of hours they can work, the topic of sleep and surgery has been at the forefront of discussions. Sleep deprivation in
medicine has been thoroughly researched both in the context of simulation and retrospective analysis of workload. A lot of this
research has found that sleep deprivation leads to an increase cognitive load, which increases risk of error. The findings on
whether sleep deprivation impacts on technical skill performance are, however, not as established.
This is an observational prospective cohort quantitative study design exploring the relationship between subjective and objective
measurements of sleep deprivation, and their impact on simulated surgical performance.

Why am | being asked to take part?

You are being asked to take part in this study as participation is aimed at participants of differing levels of experience and training
in the surgical profession i.e. senior house office, register, consultancy. The aim of the research is to answer a series of research
questions:

- Does sleep deprivation impact on technical skill performance as measured by simulation?
- Does acute and sub-acute sleep deprivation differ in their impact on technical skill performance?
- Does level of experience mitigate the impact of sleep deprivation on technical skill performance?
- Do subjective and objective measurements of sleep deprivation have a correlation?
‘ Do | have to take part? What happens if | say no? Can | withdraw? ‘

You don’t have to take part in this study. If you decide not to take part it won’t affect your professional career. You can change
your mind about taking part in the study and opt out at any time even if the study has started. If you decide to opt out, it won’t
affect your professional career. You don’t have to give a reason for not take part or for opting out. If you wish to opt out, please
contact Dale Whelehan, Principal Investigator (whelehd@tcd.ie) who will be able to organise it for you.

‘ How will the study be carried out? |

This study will commence in May 2019 in Tallaght University Hospital. Participants will be expected to complete two EEG
assessments to measure baseline brainwave activity before going on-call and brainwave activity post on-call status. Participants will
also be expected to complete a series of simulated surgical skill tasks and psychomotor testing to measure their performance using
MIST-VR and Psychomotor Vigilance testing at baseline and post on-call status using a simulator such as MIST-VR. A series of
subjective questionnaires will also be asked with regards to sleep and demographics. Participants will also complete a sleep-log
journal for the duration of the research project. Participants will also use the app ‘Pillow’ , which is a sleep tracker app to measure
quantity and quality of sleep, for the duration of the research project.

What will happen to me if | agree to take part?

By agreeing to take part in this study you will be providing informed consent to a series of tests associated with your level of sleep
and its potential impact on your surgical technical skill performance. Once consenting to the process, you will be assigned to one of
three study arms — a control group who will not have completed on-call for at least one week, a one-night on-call group, or a five-
night on-call group.

Baseline performance through the Psychomotor Vigilance Test and MIST-VR Simulator, EEG measurements and Subjective surveys
will be assessed at the beginning of your on-call shift, or, if in the case of the control group, the beginning of a normal working day.
Participants will then be re-assessed immediately after on-call status, or if in the case of the control group, the end of the following
normal working day. You will also be required to use a sleep-log journal and the sleep tracker app ‘Pillow’ for the duration of the
research project. Finally, you will be required to not consume any caffeine during the period you are ‘on-call’ as part of the research
project. This is to attempt to standardise the potential effect caffeine may have on your overall performance. In addition, if you are
assigned to the ‘5 night on-call group’ you will be assessed at a 3" point — after the first night on-call.

EEG measurements will be assessed in the Department of Neurophysiology, Tallaght University Hospital under the supervision of a
neurophysiological technician or consultant. All other data will be assessed in the Department of Surgery, Tallaght University
Hospital under the management of a consultant.

All data will be coded by the Principal Investigator to protect confidentiality throughout data analysis. Participants will also be invited
to complete a questionnaire regarding their sleep patterns and their subjective levels of sleepiness. The entire assessment period
should take approximately 90 minutes.

Are there any benefits to me or others if | take part in the study?

Participants engaging with this study may benefit from technical skill performance enhancement through practice on simulation.
Similarly, participants may become more aware of their levels of sleepiness which may offer mitigating opportunities to mediate
any potential risks of practicing while feeling tired. It is envisaged that this observational study will also inform a future
intervention study in the area of sleep management and hygiene in the surgical profession. Participants will have further
opportunities to engage in future studies and benefit from potential interventions. Monetary compensation will be provided to all
participants at the rate of time and a half in line with the HSE terms and conditions of employment.

Are there any risks to me or others if | take part in the study?

It is not envisaged that this study will provide any major risks to participants. During the EEG assessment process you will be
supervised by a consultant in clinical neurophysiology or by a neurophysiological technologist and will have every opportunity to
withdraw from the process at any stage. Should any adverse findings occur during the EEG assessment you will have the opportunity
to discuss these with a consultant neurophysiologist. Participants may also experience tiredness upon the assessment required
following on-call status. Participants may also be required to stay beyond their work shift in order to complete the assessment. You
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will receive appropriate remuneration for this in accordance with the terms and conditions of employment
(https://www.hse.ie/eng/staff/resources/hr-publications/terms-and-conditions-of-employment.pdf.)

Will I be told the outcome of the study? Will | be told the results of any tests or investigations performed as part of this
study that relate to me?

In the unlikely event that any research impacts on your health you will be told immediately. Your individual performance scores on
testing will be provided to you after assessments. Participants will be provided results of their own assessments, both on EEG finding
and simulated technical skill performance. They will also have access to the sleep tracker device ‘Pillow’ findings. The collective
research findings as agreed by the established research objectives aim to be presented as part of a PhD thesis, in a peer-reviewed
academic journal and conferences.

What information about me (personal data) will be used as part of this study?

The following personal data will be collected for research purposes:
Sleep Related Data:
1. EEG assessment prior to a night on-call

2. EEG assessment after last night on-call (and in the case of the 5-night on call group after the first night-on call status as a 3
data point)

3. Sleep quality and quantity as measured by the sleep tracker device ‘pillow the week prior to on-call status and during on-call
status

4. Hours awake as measured by sleep-log journals
Performance Related Data:

1.Surgical simulation performance at baseline which will measure performance on three grounds — number of errors made,
time taken to complete procedure, and the economy of motion when completing a simple procedure such as suturing and more
complex procedures such as dual-transfer tasks — both of which are required for the commonly performed laparoscopic
cholecystectomy procedure.

2.Surgical simulation performance after last night on-call/after shift which will measure performance on three grounds —
number of errors made, time taken to complete procedure, and the economy of motion when completing a simple procedure
such as suturing and more complex procedures such as dual-transfer tasks — both of which are required for the commonly
performed laparoscopic cholecystectomy procedure. (and in the case of the 5-night on call group after the first night-on call
status as a 3™ data point)

3. Psychomotor testing at baseline which will measure reaction time.

4. Psychomotor testing after last night on-call/after shift which will measure reaction time. (and in the case of the 5-night on
call group after the first night-on call status as a 3" data point

Survey Collection:

1. A series of demographic questions at baseline including
-membership to the Irish Surgical training scheme or consultancy
-age

-gender

-length of time since graduation from medicine

-job specification

-job sector

-hand dominance

-experience in laparoscopic simulation

-experience in video games

-average cups of coffee per day

2. Subjective assessment of sleepiness using the validated Epworth Sleepiness Scale at baseline.

3. Subjective assessment of sleepiness using the validated Epworth Sleepiness Scale after last night on-call/after shift (and in
the case of the 5-night on call group after the first night-on call status as a 3" data point).

4. Subjective assessment of sleep quality using the validated Pittsburgh Sleep Quality Index at baseline.

5. Subjective assessment of sleep quality using the validated Pittsburgh Sleep Quality Index after last night on-call/after shift
(and in the case of the 5-night on call group after the first night-on call status as a 3™ data point).

6. Subjective assessment of fatigue using the validated Chalder Fatigue Scale at baseline.
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7. Subjective assessment of fatigue using the validated Chalder Fatigue Scale after last night on-call/after shift (and in the case
of the 5-night on call group after the first night-on call status as a 3" data point).

| What will happen to my personal data? |

All data relating to participants findings will be anonymised. This information will be kept for 5 years and may be used in further
studies within this timeframe. These future studies may involve potential intervention studies that are informed by the research
outputs of this research project.

| Who will access and use my personal data as part of this study? |

Access to completed assessments will be limited to the research team comprising of Principal Investigator Mr. Dale Whelehan,
Supervisor Professor Paul Ridgway, and Researcher Mr. Michael Alexander. The data will not leave Tallaght University Hospital
campus.

Will my personal data be kept confidential? How will my data be kept safe?

We will be using your information in our research to help us study the relationship between sleep deprivation and surgical skill
performance in the surgical profession. This is intended for science research use. Participants information will be limited to the
research team involved in this study and stored for 5 years. All data relating to participants findings will be encrypted and coded.
Personal information that could identify the participant will be removed to protect the confidentiality of the participant

What is the lawful basis to use my personal data?

The basis for use of your personal data is in accordance with Article 6 and Article 9 of GDPR:

Article 6: thedata subject has given consent to the processing of his or her personal data for specific purposes

Article 9: Processing is necessary for achieving purposes in the public interest, scientific or historical research purposes of statistical
purposes in accordance with Article 89(1) based on Union or Member State law which shall be proportionate to the aim pursued,
respect the essence of the right to data protection and provide suitable and specific measures to safeguard the fundamental rights
and interests of the data subject

What are my rights?

You have the right to withdraw consent to your data being used in this research project. You will be able to do this by contacting
Dale Whelehan at whelehd@tcd.ie who will have access to the coded participant information. You have a right to request access to
your data, as well as a copy of your data. You have a right to restrict or object to processing of your personal data. You have a right
to have any inaccurate personal information corrected or deleted. You have a right to have your personal data deleted, unless the
request isimpossible or hinders conduct of the research. You have the right to data portability. You have a right to object to profiling.

Will it cost me anything if | agree to take part?

No. This study will not incur any personal cost.

‘ Who is organising and funding this study? |

This principal investigator of this research is Dale Whelehan, a research doctorate student in surgery affiliated with Trinity College
Dublin, The University of Dublin under the supervision of Professor Paul Ridgway, Director of Perioperative Care, Tallaght University
Hospital and Associate Professor in Surgery, in conjunction with Dr. Michael Alexander, Consultant in Clinical Neurophysiology,
Tallaght University Hospital. This research has been funded through grants obtained through the Department of Surgery, Tallaght
University Hospital.

‘ Has this study been approved by a research ethics committee? I

The SJH/AMNCH Joint Research Ethics Committee has approved this study in May 2019.

‘ Will my personal data be used in future studies? ‘

The research team intends to use your personal data for future research studies to inform an intervention study in the area of
sleep deprivation and surgery. Participants information will be limited to the research team involved in this study and stored for 5
years.

‘ Where can | get further information? ’

If you need any further information now or at any time in the future please see the ‘Statement of Information Practice’ affiliated
with Tallaght University Hospital (http://www.tuh.ie/About-us/Statement-of-Information-Practice.pdf) , or contact:

Principal investigator’s name: Dale Whelehan

Principal investigator’s title: Research Doctorate Student, TCD
Telephone number of principal investigator: 0852041559
Consultant/co-investigator’s name: Paul Ridgway
Consultant/co-investigator’s title: Associate Professor in Surgery, TCD
Data Controller’s/joint Controller’s identity: Dale Whelehan and Paul Ridgway
Data Controller’s/joint Controller’s details: whelehd@tcd.ie ridgwayp@tcd.ie
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‘ What happens if | wish to make a complaint?

You have a right to lodge a complaint with the Data Protection Commissioner if you are unsatisfied with the management of your

personal data within this study.

‘ Will | be contacted again?

You may be contacted throughout the study process in order to arrange times for assessments. You may also be contacted for

prospective future research in this area within a 5 year period.

Thank you for your consideration,

Dale Whelehan

Research Doctorate Student
Department of Surgery,
School of Medicine,

Trinity College Dublin, The University of Dublin

PARTICIPANT CONSENT FORM

simulated environment

Study title: To examine if sleep deprivation in surgeons, defined as being on-call and measured using EEG, impacts on surgical skill performance in a

I have read and understood the Information Leaflet about this research project. The information has been fully | Yes [ No [7

explained to me and | have been able to ask questions, all of which have been answered to my satisfaction.

I understand that | don’t have to take part in this study and that | can opt out at any time. | understand that | Yes [7 No [7

don’t have to give a reason for opting out and | understand that opting out won’t affect my future medical

care.

I am aware of the potential risks, benefits and alternatives of this research study. Yes [7 No [7

I have been given a copy of the Information Leaflet and this completed consent form for my records. Yes /7 No [J

| consent to take part in this research study having been fully informed of the risks, benefits and alternatives. Yes [7 No [7

| give informed explicit consent to have my data processed as part of this research study. Yes [7 No [7

| consent to be contacted by researchers as part of this research study. Yes [7 No [7

STORAGE AND FUTURE USE OF INFORMATION

RETENTION OF RESEARCH MATERIAL IN THE FUTURE

| give permission for material/data to be stored for possible future research related to the current study without Yes No

further consent being required but only if the research is approved by a Research Ethics Committee.

/ /

Participant Name (Block Capitals) | Participant Signature | Date

To be completed by the Principal Investigator or nominee.

1, the undersigned, have taken the time to fully explain to the above participant the nature and purpose of this study in a way that they could understand. | have explained the risks involved as

well as the possible benefits. | have invited them to ask questions on any aspect of the study that concerned them.
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Appendix F — Psychometric properties of outcome measurements used in thesis

Measure: Electroencephalogram (EEG)

Reliability: high internal consistency (o = 0.850) (Benbadis et al., 1995).

Validity: high construct-validity in differentiating conditions and improvements in
therapeutic intervention, and content-validity in face validity of patients (Roehrs and Roth,
1992).

Measure: Sleep Tracker Device

Reliability: not completed

Validity: general actigraphy measurements have been shown to have criterion-validity by
having associations with measurements of sleep including 93% accuracy with
polysomnography and 85% accuracy with reported sleep (Bisgaard et al., 2009).

Measure: Pittsburgh Sleep Quality Index (PSQl)

Reliability: moderate level of internal consistency (a = 0.69) (Spira et al., 2012), and high
test-retest reliability in clinical populations (r=.87) (Backhaus et al., 2002).

Validity: acceptable criterion-related validity to other sleep measurements (Grandner et al.,
2012; Spira et al., 2012), and moderate content-validity (Mollayeva et al., 2016).

Measure: Sleep log journals

Reliability: moderate level of internal consistency (a > 0.60) (Short et al., 2017), and higher
test-retest reliability when used for more than five days in non-clinical populations (Short et
al., 2017).

Validity: criterion-validity of 85% accuracy in reported sleep with objective measurements
of sleep (Bisgaard et al., 2009).

Measure: Epworth Sleepiness Scale (ESS)

Reliability: high internal consistency (a = 0.82) (Hagell et al., 2007), and high test-retest
reliability (r=.81 - .93) (for e.g. Gibson et al., 2006; van der Heide et al., 2015 )

Validity: high criterion-validity in differentiating clinical and non-clinical populations (Johns,
2000). It also shows acceptable criterion-related validity to other sleep measurements (Spira
et al.,, 2012), and construct-validity in detecting sensitivity (93.5%) and specificity (100%)
(Johns, 1991).

Measure: Chalder Fatigue Scale (CFS)

Reliability: high internal consistency (a = 0.88-92) (Cella et al., 2010) with high reliability
coefficients of equivalence and stability.(r=.83-.9) (De Vries et al., 2015). It has moderate
test-retest reliability in clinical populations (Chilcot et al., 2016).

Validity: moderate construct-validity in differentiating conditions (Cella et al., 2010), and
competing findings on level of content-validity (Morris et al., 1998; Fong et al., 2015). It has
a level of criterion-validity in non-clinical population use (Fong et al., 2015).

Measure: Psychomotor Vigilance Task (PVT):

Reliability: high test-retest reliability (r=0.8 or above) (Dorrian et al., 2005)

Validity: high criterion-validity as a cognitive performance marker in sleep (Whitney, 2010),
and high construct validity in detecting sensitivity of reaction time (Doran et al., 2001), and
chronic sleep deprivation (Dinges et al., 1997).

Measure: Standardised Simulated Tasks

Reliability: no reliability measurements exist on simulator in Chapter 3. Test-retest reliability
is low in small testing as participants must undergo significant training (8 sessions of 8
iterations of 7 virtual reality tasks) to improve realistic performance scores (Hogle et al.,
2007)
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Validity: high criterion-validity in predicting performance in direct observation of procedural
skills (Verdaasdonk et al., 2008). It also shows high face validity (van Ginkel et al., 2020), and
high construct validity in detecting experience as a predictor(van Ginkel et al., 2020), and
the learning curve effect (Verdaasdonk et al., 2007).

Measure: Reflective Practice Questionnaire (RPQ)

Reliability: moderate-high level of internal consistency (o = 0.64-0.84) (Priddis and Rogers,
2017), but no test-retest reliability.

Validity: elements of construct-related validity in differentiating healthcare from non-
healthcare samples (Rogers et al., 2019), and moderate content-validity (Priddis and Rogers,
2018).

Measure: Morningness-Eveningness Questionnaire (MEQ)

Reliability: high level of internal consistency (a = 0.83) (Paine et al., 2006), but no test-retest
reliability.

Validity: elements of criterion-related validity in association with objective circadian phase
markers (Taillard et al., 2004), and construct-related validity in differentiating morning, and
evidence alertness in individuals (Horne and Ostberg 1976)

Measure: NASA- Task Load Index (TLX)

Reliability: high level of internal consistency (a = 0.71-81) (Xiao et al., 2005), and test-retest
reliability (r=0.77) (Battisse and Bortolussi, 1988).

Validity: elements of criterion-related validity in association with objective pupillary
measurement, index of cognitive activity (Devos et al., 2020) construct-related validity in
differentiating surgical environment stressors (Ruiz-Rabelo et al., 2015; Sewell et al., 2016),
and content-related validity with moderate face validity (Longo, 2018).

Measure: Karolinska Sleepiness Scale (KSS):

Reliability: nil

Validity: moderate criterion-related validity in association with objective EEG and PVT
markers (Kaida et al., 2006), and construct-related validity with >6 associated with impaired
driving performance and sleep intrusions (Akerstedt et al., 2014).

Measure: Test of Performance Strategies (TOPS-2- SF)

Reliability: high internal consistency (a > 0.7 for all measures except activation which was
0.69) (Kumar et al., 2020), and met all criteria for confirmatory factor analysis (Kumar et al.,
2020)

Validity: criterion-validity through confirmatory factor analysis shows associations between
TOPS and TOPS-2 (Hardy et al., 2010), while multi-trait method analysis shows meeting
criteria for convergent and discriminant validity (Kumar, 2020). Finally, showed good
content validity based on extensive review of literature (Thomas et al., 1999).
Measure: Thriving at Work (TAW)
Reliability: high internal consistency (a > 0.7) (Porath et al., 2012), but test-retest reliability
has not occurred.

Validity: criterion-validity through correlations different survey instruments including
leadership scales (Porath et al., 2012), with significant convergent and discriminant validity
of the instrument through rigorous testing (Porath et al., 2012). Finally, excellent content
validity based on extensive review of the literature (Porath et al., 2012).

Measure: Positive and Negative Affect Schedule (PANAS)

Reliability: high internal consistency (a > 0.7) (Crawford and Henry, 2004), but test-retest
reliability has not occurred.

Validity: show criterion-validity through extensive used in other research, while CFA
modelling largely supports construct validity (Crawford and Henry, 2004). It has good
content validity as based off Zevon and Tellegen's mood checklist (Zevon and Tellegen,
1982).
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Measure: Physician Wellbeing Index (PWBI)

Reliability: high internal consistency (a > 0.7 when the fatigue construct removed) (Dyrbye
et al., 2010), but test-retest reliability has not occurred.

Validity: strong content validity as based off a literature review and experts in instrument
design (Dyrbye et al., 2010). Further testing is needed for construct and criterion validity.
Measure: Psychological Capital Questionnaire (PCQ)

Reliability: high internal consistency (a > 0.7) (Luthans et al., 2007), but test-retest reliability
has not occurred.

Validity: strong criterion-validity with positive relationship with composite facets of
performance and satisfaction (Luthans et al., 2007), and discriminant validity of internal
scales (Kline, 2005). A need for further examination of construct validity (Luthans et al.,
2007). There is strong content validity as based off four other validated scale (Parker, 1998,
Scheier and Carver, 1985, Snyder et al., 1996; Wagnild, 2009)

Measure: The Single-ltem Measures of Personality (SIMP)

Reliability: high internal consistency (a > 0.78) (Woods and Hampson, 2005). Similar smaller
scale measures of construct provide higher test-retest reliability (r =>0.65) (Gosling et al.,
2003)

Validity: criterion-validity as designed in conjunction of consideration for the Big Five
Inventory with corelations found between the variables (Woods and Hampson, 2005). They
may have lower psychometric value but economically for valid (Woods and Hampson, 2005)
which provides potential utility validity. Personality measures are difficult to assess given
the debate with their utility. This provides a screen of potential self-perceived levels of the
Big 5 when completing test as a covariable.

Measure: Workplace Climate Questionnaire (WCQ)

Reliability: lower supportive-receptive reliability (McManus et al., 2004). May be influenced
by perceived personality aspects also.

Validity: previously validated on healthcare professions (McManus et al., 2004).

Measure: 3D fatigue inventory (3DFI)

Reliability: high internal consistency (a = 0.9) (Frone and Tidwell, 2015), but test-retest
reliability has not occurred.

Validity: evidence of convergent and discriminant validity (Frone and Tidwell, 2015). There
was content validity as they involved external experts in design of instrument (Frone and
Tidwell, 2015).

Measure: Occupational Fatigue Exhaustion Recovery (OFER)

Reliability: high internal consistency (a = 0.82-0.93) (Winwood et al., 2005), while test-
retest reliability was lower (0.62-0.64) (Winwood et al., 2005)

Validity: criterion validity through correlations with burnout exhaustion scale of BMI
(Winwood et al., 2005). There was strong conformity with relevant factors and correlates
negatively with hypothesised other factors (Winwood et al., 2005). Good content validity
established through high face validity (Winwood et al., 2005)
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Appendix G — Demographic assessment of surgeons and EEG assessment form

Are you a member of the Irish Surgical Training Scheme or a C practicing in Ireland? :

Yes

No

Which work-pattern best describes your work life in this current time?

On-call status for 1 night

On-call status for more than 1 night

Not on-call status for more than 1 week

What age bracket are you in?

<30vyears

31-40 years

41-50 years

51-60 years

61-70 years

70+ years

What gender best describes you?

Male

Female

Non-Binary

Prefer not to disclose

How long it is since you from medicine?:

<5years

6- 10 years

11-16 years

17 — 22 years

> 23 years

Which of these most appropriately corresponds to your current job title?

Senior House Officer

Registrar

Specialist Registrar

Consultant

Other: Please Specify

What surgical specialty best describes the area of work you are in?

Cardiothoracic Surgery

General Surgery

Neurosurgery

Oral and Maxillofacial Surgery

Otolaryngology (ENT) Surgery

Paediatric Surgery

Plastic Surgery

Trauma and Orthopaedic Surgery

Urology Surgery

Vascular Surgery

Other: Please Specify

What sector of work do you primarily work as a surgeon in?

Public

Private

What is your domil hand?

Left Hand

Right Hand

What is your experience in laparoscopic simulation?

None (0 attempts)

Limited (1-10 attempts)

Advanced (> 10 attempts)

What is your experience in video games?

None (0 attempts)

Limited (1-10 attempts)

Advanced (> 10 attempts)

How many cups of coffee on average do you consume daily?

Insert Figure
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Tallaght University Hospital

Department of Clinical Neurophysiology [Tel: 414 3025; Fax: 4143024]

Sleep latency Research Study EEG Request Form

Name .......cicsiessesseseeeenen. MIale or Female (please circle)
(First name) (Family name)

DOB ...

Address

Patient Tel/Mobile NUMDBErs ...

Medical history that may affect the EEG (seizures, migraine, stroke, head injury)

Medication
Reporter Sleep latency
Physiologist Post call mins secs
Pre call mins secs
Consultant Post call mins secs
Pre call mins secs
Signed........ccoocoovvmrienrinnn Contact Tel/Bleep No................... Date.................

Printed Name .............ccccooeuueveuee.

ALLFIELDS MUST BE COMPLETED — INCOMPLETE FORMS WILL BE RETURNED

Protocol for performing the EEG as part of the study:

1. Standardisation of testing conditions is important.
a. Quiet
b. Dark
c. Free of environmental noise
d Comfortable temperature
2. Tobacco use should be stopped at least 20 minutes before the test. Caffeine and exercise should be avoided on the test day.
3. Perform a full head measurement using 10/20 measurement protocol and apply all electrodes as usual.
4, At the start of the test, tell the patient, “Please lie quietly, assume a comfortable position, and try to fall asleep”. The start of the recording is taken as the first eye closure

(do not include cal. etc as start of recording)
5. Measure the time between the start of recording and sleep onset.
a. Sleep onset — time from eyes closed to 1st epoch of sleep
i.  “microsleep” episodes of <15 seconds should not be scored

6. If there is no sleep the test is terminated at 20 minutes.
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Appendix H — Caffeine product list provided for participants

Filtered coffee 125ml 85
Espresso 30ml 60
Soluble instant coffee 125ml 65
Decaffeinated coffee = 125ml 3
Tea 150ml 32
Caffeinated soft 330ml 39
drinks

Energy drinks 330ml 80
Chocolate 30g 20
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Appendix | - Invitation letter for Chapter 4 survey study

Subject: Exploring clinical decision-making by general surgeons towards complex biliary tract surgery

To whom it may concern,

| am writing to you to request your participation in a brief survey. The purpose of this survey is to inform research into the processes of clinical decision making in
general surgery across the Irish healthcare sector.

Introduction:

It is known that the work schedule of a surgeon is varied and time intensive. As autonomous practitioners, surgeons regularly use decision-making
tools to assist them effectively in their day-to-day work. These cognitive tools are used to assist practitioners in making swift responses to

diagnosis, treatment and management of their patients.

This research project is a research doctorate project for completion of a PhD programme in the area of ‘work place based activities' in surgeons.

This study has two main aims:

. To explore clinical decision making in general surgeons

. To explore reflective practice in general surgeons

Procedures:

To complete this survey you must be registered to the General Surgery Scheme in the National Surgical Training Scheme and submit your RCSI student ID number

for verification. The survey consists of three sections and should take less than 5 minutes to complete. Pleaseclickthelinkbelowtocompletethesurvey. Surveylink:

. Should you decide to complete the survey, please return responses by March 1% You should note that by completing and returning the survey you are
providing your informed consent to participating in this study.

Confidentiality and Voluntary Participation
Your participation in the survey is completely voluntary and all of your responses will be kept confidential. You may withdraw at any time. If you decide not to

participate, or if you withdraw, you will not be penalised and will not give up any benefits which you had before entering the study. This has been approved by the
School of Medicine Research Ethics Committee, Trinity college Dublin,

Contact Details

Should you have any concerns, please don't hesitate to get in touch at whelehd@ted.ie

Sincerely,
Dale Whelehan Paul Ridgway
Researcher Doctorate Student Associate Professor
Department of Surgery Department of Surgery,
School of Medicine, School of Medicine,
Trinity College Dublin Trinity College Dublin
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Appendix J - Participant information letter for Chapter 4 survey study

It is known that the work schedule of a surgeon is varied and time intensive. As autonomous practitioners surgeons
regularly use decision-making cognitive tools to assist them effectively in their responses to diagnosis, treatment
and management of patients. The importance of engaging in regular reflective practice has been shown to be
important in the management of aspects of medical professional practice. However, the behaviours that are

involved in clinical decision making and reflective practice remain unknown.
To complete this survey you must be practicing in Ireland and be either:
- a consultant in General Surgery or

- registered to the General Surgery Training Scheme in the National Surgical Training Scheme

The survey consists of three sections and takes less than 10 minutes to complete. You should note that by

completing and returning the survey you are providing your informed consent to participate in this study.

Should you have any queries please do not hesitate to get in touch with the lead researcher, Dale Whelehan

at whelehd @tcdl.je.

Thank you for participating in our research.
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Appendix K — Clinical vignettes used for Chapter 4 survey study

Clinical Vignette 1
The additional italicised sentence is the additional information or ‘hook’ provided to half the participants. The

clinical vignette is as follows:

“You are an experienced general surgeon and are reviewing a 53-year old female with strongly symptomatic
cholelithiasis and significant comorbidities including end stage renal failure. Her symptoms have worsened in
recent weeks. You have an open conversion rate of 5%. Based on her presentation and tests, there is a suspicion

of Mirizzi syndrome as a differential diagnosis. How do you proceed?”

Options

@.)You decide to conservatively manage the patient

b.)You decide to perform a laparoscopic cholecystectomy +/- open

c.)You decide to refer to the Hepato-Pancreato-Biliary consultant

What is your clinical reasoning for your decision?

Clinical Vignette 2

The additional italicised sentence is the additional information or ‘hook’ provided to half the participants. The

clinical vignette is as follows:

”You are an experienced general surgeon performing regular laparoscopic cholecystectomies. You have
assisted in many repairs of bile duct injuries in the past three months. You are performing a laparoscopic
cholecystectomy when a suspected common hepatic duct thermal injury with bile leak occurs intra-

operatively. How do you proceed?”

Options

@.)You decide to perform an intraoperative cholangiography

b.)You decide to proceed to a primary repair of the injury

ic.)You decide to consult the Hepato-Pancreato-Biliary consultant

What is your clinical reasoning for your decision?

74



Clinical Vignette 3

The additional italicised sentence is the additional information or ‘hook’ provided to half the participants. The

clinical vignette is as follows:

"You are an experienced general surgeon and are operating on a 67-year old female who has been one and a half
years on the waiting list for a cholecystectomy. Pre-operatively, whilst obtaining consent from her, you note she
has had some unexpected weight loss (one stone in 3/12). You decide to look through the imaging which was
over a year ago and stated uncomplicated cholecystitis on ultrasound. Intra-operatively you notice an abnormal

growth on the gallbladder. How do you proceed?

Options

a.)You decide to continue with laparoscopic cholecystectomy and then conduct imaging post operatively

b.)You decide to convert to open surgery, recognising this may involve a wedge resection of the liver

c.)You decide to close the procedure without a cholecystectomy, and then conduct imaging

What is your clinical reasoning for your decision?
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Appendix L - Invitation letter for Chapter 4 simulation study

Subject: Invitation to participate in research for examination improvement in UEMS fellowship examinations
To whom it may concern,

| am writing to you to request your participation in a research project. The purpose of this project is to inform research
in validation of assessment of non-technical skill performance at the point of transition to fellowship. This will
ultimately improve the examination process offered by UEMS.

Please see attached below a participant information letter explaining this study further. Should you wish to partake
in the study, or have any questions relating to the study please email whelehd@tcd.ie for further details.

Your participation in this study is completely voluntary and all of your information will be kept confidential. The data
will be used for publishing and for research purposes only. Access to coded personal data will only be available to the
principal investigator and this data will not be used in any form of profiling in your personal work and location
monitoring will not be identified throughout the process. If you are unsatisfied with the management of your personal
data within this study, you have a right to lodge a complaint with the Data Protection Commissioner. You have the
right to data portability i.e. the right to obtain and reuse your person data for your own purposes such as moving
data, copying data, or transferring data across different services through request of access to assessment reports.
This will not affect the usability of the data. The Royal College of Surgeons in Ireland Ethics Committee has approved
this study.

Sincerely,

Dale Whelehan Paul Ridgway Marie Morris

Research Doctorate Student, Associate Professor, Senior Lecturer

Department of Surgery, Department of Surgery, Department of Surgical Affairs,
School of Medicine, School of Medicine, Surgical Affairs,

Trinity College Dublin. Trinity College Dublin. Royal College of Surgeons in Ireland.
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Appendix M - Participant information letter for Chapter 4 simulation study

Participant Information Leaflet

Study title: Do fellowship examinations really examine clinical decision making? A validation study
Principal investigator’s name: Dale Whelehan
Principal investigator’s title: Research Doctorate Student, TCD
Telephone number of principal investigator: 0852041559
Consultant/co-investigator’s name: Paul Ridgway
Consultant/co-investigator’s title: Associate Professor in Surgery, TCD
Data Controller’s/joint Controller’s Identity: Dale Whelehan and Paul Ridgway
Data Controller’s/joint Controller’s Details: whelehd@tcd.ie ridgwayp@tcd.ie
Data Processor: Royal College of Surgeons in Ireland,
Dublin 2

You are being invited to take part in a research study to be carried out at the Royal College of Surgeons in Ireland as
part of a research doctorate degree affiliated with Trinity College Dublin, The University of Dublin looking at work-
place based activities in surgeons. This study has RCSI Research Ethics Committee approval and is covered by
insurance policies by RCSI.

Before you decide whether or not you wish to take part, you should read the information provided below carefully.
Take time to ask questions — don’t feel rushed and don’t feel under pressure to make a quick decision. Your
participation in this study is completely voluntary.

You should clearly understand the risks and benefits of taking part in this study so that you can make a decision that
is right for you. This process is known as ‘Informed Consent’.

You can change your mind about taking part in the study any time you like. Even if the study has started, you can still

opt out. You don't have to give us a reason. If you do opt out, rest assured it won't affect your prospective
examination results or career opportunities.

77


mailto:whelehd@tcd.ie
mailto:ridgwayp@tcd.ie

Who is organising and funding this study?

This principal investigator of this research is Dale Whelehan, a research doctorate student in surgery affiliated with
Trinity College Dublin, The University of Dublin under the supervision of Professor Paul Ridgway, Associate Professor
in Surgery and Chair of Examinations (UEMS). This research has been funded as a quality improvement initiative for
the UEMS examination.

Why am | being asked to take part?

You are being asked to take part in this study as participation is aimed at participants at the point of transition to
fellowship. The aim of the research is to validate non-technical skill assessment of the examination while also
achieving the following objectives:

- To validate the assessment of the simulation station for prospective examinations

- To assess clinical decision making towards a clinical scenario in surgeons pre-examination using a validated
questionnaire

- To evaluate simulated clinical decision making towards a clinical scenario in surgeons in-simulation
examination

- To compare self-reported clinical decision making processes and simulated clinical decision making
processes amongst participants

- To explore behaviours and attitudes towards the clinical decision making assessment amongst surgeons
using a focus group

- To explore real-life application of clinical decision making assessment using a follow-up survey

- To compare cultural and context-specific differences amongst participants

How will the study be carried out?

This study will commence in September 2019 in Royal College of Surgeons in Ireland. Participants will be expected to
complete a pre-examination questionnaire on Day 2 after completing their formal examinations. Participants will also
be expected to complete an in-simulation clinical scenario assessment on Day 2 after completing their pre-
examination questionnaire as well as partake in a discussion on the research process and examination... Finally,
participants will be asked on a 3-month follow up for their thoughts on the process once again.

What will happen to me if | agree to take part?

By agreeing to take part in this study you will be providing informed consent to three additional activities alongside
the formal examination period — the pre-examination questionnaire, the post-examination discussion, and the 3-
month follow up survey all of which will take place on Day 2 after the fellowship examination is completed. You will
also be invited to complete a 3-month follow up survey.

All data will be coded by the Principal Investigator, who works independently of the formal UEMS examination, to
protect confidentiality throughout the examination process (i.e. ensuring this will not affect summative examination
results) and data analysis (i.e. ensuring protection of your data for research purposes).

Video and Audio Recording

Audio and video recording will occur during the simulated assessment aspect and audio recording for the post-
examination discussion. This is for two reasons. The first is to assist in post-hoc external validation of the simulation
station by an expert in Human Factors. The second is to assist in transcribing of discussions. Confidentiality will be
assured by ensuring the camera is not directed towards facial identity. You do have a right, if you wish, to review and
edit transcripts to which you have contributed.

What are the benefits?

This research process provides an opportunity to contribute to the development of the UEMS examination process
and improve the quality of current assessment methods. This is an area of assessment that has not yet been
explored and will benefit future professional practice.
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What are the risks?

Itis not envisaged that this study will provide any major risks to participants. The research project is run independently
from the formal UEMS examination and managed by the independent investigator Dale Whelehan. The principal
investigator will have sole access to ID coding and your individual performance in the study will remain confidential
from members of the UEMS examination team. Your identity will be protected on audio and video recordings by
ensuring facial identities are not recognisable. Assessment of performance in the examination process will be
conducted by an external independent examiner.

Is the study confidential?

All data relating to participants findings will be encrypted and coded. Personal information that could identify the
participant will be removed to protect the confidentiality of the participant. Access to completed assessments will be
limited to the Principal Investigator and independent from the examination team to ensure confidentiality of the
participants. This information will be kept for 5 years and may be used in further studies within this timeframe. These
future studies may involve potential examination development studies that are informed by the research outputs of
this research project. Participants will be provided results of their own assessments. The collective research findings
as agreed by the established research objectives aim to be presented as part of a PhD thesis, in a peer-reviewed
academic journal and conferences.

Data Protection

We will be using your information in our research to help us examine assessment of non-technical skills with the aim
of validating an assessment station. This is intended for scientific research use only as supported by Article 6 and 9 of
the General Data Protection Regulation (2016). Participant’s coded information will be limited to the research team
involved in this study and stored for 5 years. This data may be used for future studies in developing the UEMS
examination assessment. You have the right to withdraw consent to your data being used in this research project.
You will be able to do this by contacting Dale Whelehan at whelehd@tcd.ie who will have access to the coded
participant information. You have a right to lodge a complaint with the Data Protection Commissioner if you are
unsatisfied with the management of your personal data within this study. You have a right to request access to your
data, as well as a copy of your data. You have a right to restrict or object to processing of your personal data. You
have a right to have any inaccurate personal information corrected or deleted. You have a right to have your personal
data deleted, unless the request is impossible or hinders conduct of the research. You have the right to data
portability. This data will not be used in any form of profiling in your personal work.

Where can | get further information?

If you need any further information now or at any time in the future please see the ‘UEMS Privacy and Data Security
Policy’ (https.//www.uems.eu/general/privacy-and-data-security-policy), or contact:

Name : Dale Whelehan, Principal Investigator

Email: whelehd@tcd.ie

Address : Department of Surgery, Trinity Centre for Health Sciences, Tallaght University Hospital, Tallaght, Dublin
24.

Thank you for your consideration,

Dale Whelehan

Research Doctorate Student
Department of Surgery,
School of Medicine,

Trinity College Dublin, The University of Dublin
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Appendix N — Pre-examination questionnaire for Chapter 4 simulation study
Questionnaire on professional views on gaining written consent for surgery.

You have been asked to see an 82-year-old man in the Emergency Room following review by
your SHO.
e Heis acutely unwell with generalised peritonitis and signs of sepsis
e Your SHO is worried about the clinical condition of the patient & recognises that urgent
surgical intervention is required
e The patient had an emergency CT abdomen and pelvis, which demonstrates a perforated
sigmoid tumour.

Based on his/her assessment your SHO's believes an emergency laparotomy is indicated. The
patient is refusing to have surgery and wants some painkillers and to go home.
Please select what you think is the most appropriate decision:

Options

1. Visit the patient; explain the seriousness of his condition and advise that you are going to
proceed with surgery.

2. Assess the patient’s cognition and if deemed deficient take power of attorney and proceed
with the surgery.

3. Contact the Hospital Legal Team and get advice.

4. Discharge the patient home as per his wishes.

5. Delay surgery and manage the patient conservatively.

6. Other approach — please explain
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Appendix O — Simulated scenario for Chapter 4 simulation study

FEBS OSCE September 2019

Candidate Instructions

Communication with patient — Emergency Laparotomy — perforated sigmoid

You are a Specialist Registrar in Surgery

Setting:

. You have been called down to Emergency dept to a patient (Pat O Reilly) in the Resus room

. He is acutely unwell with generalised peritonitis and signs of sepsis

. You are worried about the clinical condition of the patient & recognise that urgent surgical intervention is required

. The patient had an emergency CT abdomen and pelvis which demonstrates a perforated sigmoid tumour

. The patient is unaware of the diagnosis

. Theatre is on stand by

. The plan is to perform an emergency laparotomy but your Senior House Officer has been unable to get consent.
Task:

. Your task is to explain to the patient why emergency surgery and admission is a necessity and get consent for the surgery

FEBS OSCE September 2019

Simulated Patient Instructions
Station Title: Communication with patient — Emergency Laparotomy — perforated sigmoid
Name: Pat O Reilly Age: 77

Setting

You have been unwell for the last couple of weeks with crampy abdominal pain, a change in bowel habit and some bleeding from the back
passage. You have been meaning to go to your local GP to get a check-up but just have not had a chance. Today your symptoms have gotten
acutely worse with the result that you have had to go to Emergency dept (ED) by ambulance. The Emergency dept doctor that examined you
looked extremely worried and had you moved to the resus department very quickly. You are hooked up to wires and drips. You have also had
a CT scan of your tummy. You don’t understand what is going on. You just want to go home.

Clinical Details
You are feeling unwell — the pain in your tummy is unbearable, you feel feverish, a bit dizzy and disorientated. You have been told that a senior
surgical doctor is coming to see you soon.

Situation

The reason why you have not had a chance to look after your own health recently is that your wife, who is also 77 has been unwell also. She
has a history of Rheumatoid Arthritis and is confined to a wheelchair and has limited hand function. She is unable to care for herself and has
had a bad chest infection for the past week. You have no children and you are your wife’s sole carer. You don’t like the idea of any external
help (home help) coming into your home and have refused any social help that you have been offered. You pride yourself in looking after your
wife. You main concern now that you are in ED is that she is at home by herself and it is getting late and you thought that you would have
been discharged from ED by now. You are unaware and in denial of how serious your clinical condition is. You want to go home tonight.

Your Perspective

All you can think about is your wife who has been by herself all day. You are adamant that you need to go home. You are frustrated that the
doctors don’t seem to understand this. You think that your health problem can be sorted as an outpatient basis. You don’t want to have an
operation as who would care for both you and your wife. You and your wife have sworn to each other never to allow the other go to a nursing
home.

Your Responses

You don’t understand what the doctor is saying to you. You find it difficult to take on board that you need an operation, especially when the
doctors start talking about stoma bags — this is unacceptable to you. The task of the doctor is to convince you to stay and consent to an
operation and to reassure you sufficiently about how your wife is going to be cared for —you can respond as you feel appropriate.

If the doctor explains clearly and in an appropriate manner what they need to do and why they need to admit you, then you can be cooperative

and pleasant. If you find their manner abrupt/unnerving, you can be defensive and uncooperative. If the doctor demonstrates empathy and
you feel that they understand how difficult your situation is then you can be co-operative.

81



Appendix P — Assessment tool for Chapter 4 simulation study

Station: Consent Emergency Laparotomy

Candidate ID:

Communication Skills Process Notdone | Adequate | Good

Initiating the Session

Introduces self and role, greets individual using their name

Outlines purpose of the encounter and brief plan of what will be discussed

Assesses individual’s starting point

Building the relationship

Listens attentively, minimising interruption and leaving space for replies

Demonstrates appropriate non-verbal behaviour e.g. eye contact, posture and

position, facial expression, use of voice

Uses empathy to communicate appreciation of the individual’s feelings or

predicament

Aiding accurate recall and understanding

Structures interview in logical sequence, attends to timing, keeps interview on

task

Chunks information and checks individual’s understanding, using their response

to guide next steps

Uses clear language, avoids jargon and confusing language

Achieving a shared understanding: incorporating the other individual's

perspective

Progresses from one section to another using signposting; includes rationale for

next section

Encourages individual to contribute reactions, feelings and own ideas

Picks up and responds to verbal and non—verbal cues (body language, facial

expression)

Shared decision making, planning and closure

Explores management options with individual

Appropriately negotiates mutually acceptable action plan

Summarises session briefly and clarifies plan of care

Scenario specific content Not Adequate Good

Done

Displays appropriate level of clinical knowledge for year of training and

specialty

Community Support offered (e.g. GP, public health nurse, home help, respite

care, community intervention team)

What is the overall competence of this candidate? (independent of the scores above)

Not competent Borderline Competent/Pass

Bl H H

BLACK CARD BOX : (Place X in adjacent box if concerned and explain in the

Extreme example of worrying or cqmments section. A’ black card ‘cannot be considered
. . without comments)

unprofessional behaviour

Comments:

Examiner name (please

print):

Examiner IMC number (for

CPD):
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Appendix Q - Semi-structured focus group interview questions for Chapter 4
simulation study

Focus Group Questions

Thank you all for agreeing to take part in this research project. Your opinions are highly valued and contribute to an important
aspect of research. This is a judgement-free zone. I'd like to remind you again that this research process which involved the
questionnaire you did, the simulation on gaining consent from the patient and this discussion are independent of the formal UEMS
examinations process and will not affect your results. For the purposes of these discussions, video and audio recording will be
taken to assist in transcribing. Your identities will not be disclosed.

So - You just completed a clinical scenario on an emergency laparotomy whereby it was difficult to obtain consent from the
patient.

> First question is — have you ever come across something like this in your own professional practice? Or alternatively, is this
something that you could come across within your own professional practice?

>If yes, what did you do in that scenario?

>Or alternatively, what would you do in that scenario?

> Sub prompt: s this something that you think is reflective of real-life surgical practice?

> Sub prompt: What are some of possible decisions you could make in this situation?

> Sub prompt: What could be some of the potential influencers in making a decision in this situation?

>Thank you for your responses. Here is the follow up question. Is it your responsibility to perform surgery without consent? Where
does overall responsibility lie if so/if not?

> Sub prompt: Who are the potential stakeholders involved in making this decision?

> Sub prompt: Ultimately, where and how are decisions made like this based on your experience?

>Here are the collected results of the top choices from the questionnaire completed by all of you. Can you talk us through your
top choices?

> Sub prompt: As you can see, a majority of you chose the following and a minority chose the following. What were your thought
processes behind that?

>What influenced your top choices? What influenced your bottom choices? (If there is a disparity amongst results — ask them why
they think this disparity exists)

> Sub prompt: Was it your own personal experience working in similar situations that influenced your decision making?

> Sub prompt: Was it based off your reading and studying for this examination or local protocols that influenced your decision
making?

> Sub prompt: Was there anything about the environment you were in that influenced your choices

> Sub prompt: Would a similar decision be made in a highly pressurised clinical context?

> Sub prompt: Or was there any missing pieces of information you’d like to have had to help you make a more informed decision?

>In a situation like this regarding obtaining consent, where would you normally get your information regarding consent?

> Sub prompt: Would you typically seek information through verbalising with someone? Or is there any specific websites or
resources you would use to seek information on how best to approach consent?

> Sub prompt: What are some of the implications of not being informed about consent procedures?

>Finally, we’d like to hear your thoughts on the entire research process — including the questionnaire, the simulation, and this
focus group. How did you find the process overall? Would you change anything?

> To reiterate, the information you have provided here is confidential and will be used to enhance and inform the examination
experience for future years. With that in mind, what was one thing you liked about the research process here today, one thing you
didn’t like, and one potential change for next year?

>To summarise, I'd like to draw your attention to the European legislation surround consent. Since UEMS is a body affiliated with
the European Union, it operates under European Law. Further information regarding consent can be found at this link: *link to be

inserted*

Thank you once again for participating in this process. | wish you all the best in your examinations tomorrow. If you have any
further queries or feedback regarding the process please do not hesitate to get in touch with me at whelehd@tcd.ie .
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Appendix R - Post-examination questionnaire for clinical decision making simulation
study

Follow-Up Survey

1. To what extent did the emergency laparotomy scenario on day 2 of the UEMS examination affect your
professional practice?

0-notatall

1—to a small extent

2 —to some extent

3 —to a moderate extent
4 —to a great extent

5 —to a very great extent

2. To what extent did you find the emergency laparotomy scenario on day 2 of the UEMS examination
useful?

0-notatall

1 —-to a small extent

2 —to some extent

3 —to a moderate extent
4 —to a great extent

5 —to a very great extent

3. Do you think the emergency laparotomy scenario on day 2 of the UEMS examinations was realistic?

1-yes
2—-no

4.  Would you use the emergency laparotomy scenario on day 2 of the UEMS examinations to assess your
students?

1-yes
2-no

Please explain your reasoning:
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Appendix S — Simulated scenario for Chapter 4 cognitive load assessment of clinical
decision making

Rationale: This is an explorative piece of research exploring the following questions:

- How do surgical trainees and surgeons make clinical decisions in a high-stake end of
life care scenario

- What factors do surgical trainees and surgeons consider when making clinical
decisions

- Does the presence of additional information bias decision-making processes

- Does sleep/deprivation or fatigue impact decision-making processes

The scenario is time pressured and shortened to evoke the presence of intuitive style decision making.
Successful participants will decide ‘don’t know’ in the first 3 phases before deciding NOT to operate by
phase 4. By deciding to operate/not operate prior to these phases, participants may be utilising heuristic
style decision-making ineffectively. Please fill out this questionnaire based on your current levels of
sleepiness and fatigue.

Thank you. | would like you to talk through a common procedure with me. | want you give me an idea of
how you rationalise your decision making in this scenario. Your performance will be anonymised
independently and judged by two experts using assessments modelled off validated measurements of
non-technical skill assessment. This scenario will be time pressured. If you go over the time you will
receive a penalty. Have a read of the scenario *give 2 minutes to read*

Scenario:

Phase 1: You are on call as a registrar when a 79-year-old lady lands in the emergency with severe
abdominal pain, signs of peritonitis and sepsis. Previously diagnosed with locally advanced
carcinoma head of pancreas three months ago, she has been through an initial round of
chemotherapy.

Question 1: What are your treatment options? [20 seconds]
[conservative, medical, surgical]
Question 2: Which option do you choose? [20 seconds]

1. Operate

2. Do not Operate

3. Don’t know

[participants should choose don’t know at this stage for correct answer]
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Question 3: What factors would you need to take into consideration at this point to decide and come to
a plan of action? [40 seconds]

[likely to be broken down into patient, disease and technical factors]
Question 4: What resources do you need? [40 seconds]

[CT, standardised tests etc.]

Phase 2: You have received some extra information.
- The history of the patient shows additional comorbidities of IHD and COPD.

- There is also an ejection fraction of 40%.

Question 5: Which option do you choose? [20 seconds]
1. Operate
2. Do not Operate
3. Don’t know
[participants should choose don’t know at this stage for correct answer]
Question 6: What factors do you need to take into consideration at this point? [40 seconds]
[likely to be broken down into patient, disease and technical factors]

Question 7: What resources do you need? [40 seconds]
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Phase 3: You have received some extra information.

- Thelady’s husband arrives to the hospital with his daughter and son who has
just arrived back from the United States for the first time in 10 years.

- On speaking to the family, you understand that this lady’s name is Dolores

- Collateral obtained reports a good baseline function with no issues regarding
capacity or ADL assistance.

- They beg you to do everything in your power and anything you can.

Question 8: Which option do you choose? [20 seconds]
1. Operate
2. Do not Operate
3. Don’t know
[participants should choose don’t know at this stage for correct answer]
Question 9: What factors do you need to take into consideration at this point? [40 seconds]
[likely to be broken down into patient, disease and technical factors]

Question 10: What resources do you need? [40 seconds]

Phase 4: You have received some extra information.

- CT shows an ischemic gut with patchy ischemia in the distribution of the superior
mesenteric artery.

- The pain reported by the patient is disproportionate to CT findings.

Question 11: Which option do you choose? [20 seconds]
1. Operate
2. Do not Operate
3. Don’t know
[participants should choose do not operate at this stage for correct answer]
Question 12: What factors do you need to take into consideration at this point? [40 seconds]

[likely to be broken down into patient, disease and technical factors]
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Question 13: What resources do you need? [40 seconds]

Phase 5: You have decided not to operate OR So you have decided to operate. A new PPOSSUM scores
show a morbidity and mortality of 30% and 89%. Consultant anaesthesiologist is not agreeing to bring
the patient into surgery.

Now you are faced with the task of explaining Palliative care and end of life decision making to the
patient and her family.

Question 14: What are the key messages you need to convey? [60 seconds]

Question 15: What factors do you need to take into consideration at this point? [60 seconds]

Phase 6: Now let’s debrief on this scenario

Question 16: what motivated you to choose the way you did?
Question 17: If this situation happened to you, what thoughts and emotions would you experience?

Question 18: Impact of non-fatigued state on clinical decision making: This emergency has occurred at
10am in the morning — Using this survey, how difficult would you find this scenario? (Task-Load Index)

Question 19: Impact of fatigued state on clinical decision making: This emergency has occurred at
10am in the morning — Using this survey, how difficult would you find this scenario? (Task-Load Index)

Clinical Case Phase Timing:
1. Phase 1 (2 mins)
2. Phase 2 (2 mins)
3. Phase 3 (2 mins)
4.  Phase 4 (2 mins)
5. Phase 5 (2 mins)

6. Phase 6 (1 min)
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Appendix T — Proposed tool for Chapter 4 cognitive load assessment of clinical

decision making

Standards for Assessment

Phase 1

Decision:
Considered all relevant treatment options
Performance Checklist:
Providing and maintaining standards
Identifying options
Balancing risks and selecting options
Considered all relevant biomedical and psychosocial elements in
considering plan of action
Performance Checklist:
Planning and preparing
Prioritising
Providing and maintaining standards
Coordinating activities with team members
Assessing capabilities
Anticipating
Identifying options
Balancing risks and selecting options
Considered additional resources required to make an informed
decision
Performance Checklist:
Providing and maintaining standards
Identifying and using resources
Coordinating activities with team members
Exchanging information
Recognising and understanding
Anticipating
Phase 2
Decision:
Considered all relevant biomedical and psychosocial elements in
considering plan of action
Performance Checklist:
Planning and preparing
Prioritising
Providing and maintaining standards
Coordinating activities with team members
Assessing capabilities
Anticipating
Identifying options
Balancing risks and selecting options
Considered additional resources required to make an informed
decision
Performance Checklist:
Providing and maintaining standards
Identifying and using resources
Coordinating activities with team members
Exchanging information
Recognising and understanding
Anticipating
Phase 3
Decision:
Considered all relevant biomedical and psychosocial elements in
considering plan of action
Performance Checklist:
Planning and preparing
Prioritising
Providing and maintaining standards
Coordinating activities with team members
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Global Rating Score

Operate Don’t Know
4-good

3-acceptable

2-marginal

1-poor

Not Operate

4-good
3-acceptable
2-marginal
1-poor

4-good
3-acceptable
2-marginal
1-poor

Operate Don’t Know
4-good

3-acceptable

2-marginal

1-poor

Not Operate

Operate Don’t Know
4-good

3-acceptable

2-marginal

1-poor

Not Operate



Assessing capabilities

Anticipating

Identifying options

Balancing risks and selecting options
Considered additional resources required to make an informed
decision

Performance Checklist:

Providing and maintaining standards
Identifying and using resources
Coordinating activities with team members
Exchanging information

Recognising and understanding
Anticipating

Phase 4

Decision:

Considered all relevant biomedical and psychosocial elements in
considering plan of action

Performance Checklist:

Planning and preparing

Prioritising

Providing and maintaining standards
Coordinating activities with team members
Assessing capabilities

Anticipating

Identifying options

Balancing risks and selecting options
Considered additional resources required to make an informed
decision

Performance Checklist:

Providing and maintaining standards
Identifying and using resources
Coordinating activities with team members
Exchanging information

Recognising and understanding
Anticipating

Phase 5

Identifies relevant information required to communicate to fami
Performance Checklist:

Planning and preparing

Prioritising

Providing and maintaining standards
Exchanging information

Using authority and assertiveness
Supporting Others

Recognising and understanding
Anticipating

Identifying options

Balancing risks and selecting options
Considered all relevant biomedical and psychosocial elements in
considering plan of action

Performance Checklist:

Providing and maintaining standards
Coordinating activities with team members
Exchanging information

Using authority and assertiveness
Supporting Others

Recognising and understanding
Anticipating

Re-evaluating

Overall Expert Thought

ly
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4-good
3-acceptable
2-marginal
1-poor

Operate
4-good
3-acceptable
2-marginal
1-poor

Not Operate

4-good
3-acceptable
2-marginal
1-poor

4-good
3-acceptable
2-marginal
1-poor

4-good
3-acceptable
2-marginal
1-poor

Performed Exceptionally Well

Performed Well

Performed at a minimum level of requirement
Performed unsafely

Comments:



Appendix U - Invitation letter for Chapter 4 and Chapter 5 qualitative interview and
assessment of cognitive load clinical decision making

Title: Invitation to participate in a research interview exploring sleep, fatigue and surgical performance

To whom it may concern,

First of all — thank you for your consideration and engagement in previous research surrounding this topic. | am now
writing to you to request your participation in a 45-50 minute interview in the Trinity Centre for Health Sciences or
online. The purpose of this research is to inform a multi-faceted intervention to enhance surgical performance.

Please see attached below a participant information letter explaining this study further. Should you wish to partake
in the study, or have any questions relating to the study please email whelehd@tcd.ie or contact me on 0852041559
for further details.

Your participation in this study is completely voluntary and all of your information will be kept confidential. The data
will be used for publishing and research purposes only. If you are unsatisfied with the management of your personal

data within this study, you have a right to lodge a complaint with the Data Protection Commissioner. The SIH/AMNCH
Joint Research Ethics Committee has approved this study.

Thank you for your time and consideration.
Sincerely,

Dale Whelehan

Research Doctorate Student

Discipline of Surgery,

School of Medicine,
Trinity College Dublin
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Appendix V - Participant information letter for Chapter 4 and Chapter 5 qualitative
interview and assessment of cognitive load clinical decision making

Participant Information Leaflet

Study title: To examine if sleep deprivation impacts on surgical skill performance

You are being invited to take part in a research study to be carried out at Tallaght University Hospital
as part of a research doctorate degree affiliated with Trinity College Dublin, The University of Dublin
looking at work-place based activities in surgeons. This study has Joint SIH/AMNCH Research Ethics
Committee approval.

Before you decide whether or not you wish to take part, you should read the information provided
below carefully. Take time to ask questions — don’t feel too rushed or under pressure to make a quick
decision. Your participation in this study is completely voluntary.

You should clearly understand the risks and benefits of taking part in this study so that you can make

a decision that is right for you. This process is known as ‘Informed Consent’.

You can change your mind about taking part in the study any time you like. Even if the study has
started, you can still opt out. You don't have to give us a reason. If you do opt out, rest assured it
won't affect your future employment in Tallaght University Hospital or elsewhere.
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Why is this study being done?

This research study is taking place to explore your thoughts and understanding of the relationship
between professional performance, sleep deprivation and fatigue.

As a result of initiatives made in the previous decades, such as the ACGME and EU-working directives,
which limit doctors in the amount of hours they can work, the topic of sleep and surgery has been at the
forefront of discussions. Sleep deprivation in medicine has been thoroughly researched both in the
context of simulation and retrospective analysis of workload. A lot of this research has found that sleep
deprivation leads to an increase cognitive load, which increases risk of performance error.

This research aims to develop a process theory to establish standards of performance with the view to
establishing impact measurements in a prospective intervention study. Qualitative approaches to
explore this is warranted to appreciate the greater understanding between profession and non-
professional causations of sleep deprivation and fatigue, and how that may impact on surgeons ability to
perform professionally.

Why am | being asked to take part?

You are being asked to take part in this study as participation is aimed at participants of differing levels of
experience and training in the surgical profession i.e. senior house office, register, consultancy.

Specifically, this research aims to:

- To explore self-awareness of sleep deprivation and fatigue in surgeons
- To explore professional and non-professional causations of sleep deprivation and fatigue in surgeons
- To explore sleep deprivation and fatigue impact on professional performance
- To explore mitigating strategies for fatigue management
- To explore willingness to disclose levels of sleep to patients
- To explore social resilience amongst surgical teams in fatigued states
- To establish validity of potential assessments and interventions to mitigate fatigue related decrement
with the view to establishing a fatigue risk management programmes
- To track sleep and wakefulness behaviours of surgeons
Do | have to take part? What happens if | say no? Can | withdraw?

You don’t have to take part in this study. If you decide not to take part it won’t affect your professional
career. You can change your mind about taking part in the study and opt out at any time even if the
study has started. If you decide to opt out, it won’t affect your professional career. You don’t have to
give a reason for not take part or for opting out. If you wish to opt out, please contact Dale Whelehan,
Principal Investigator (whelehd@tcd.ie) who will be able to organise it for you.

What will happen to me if | agree to take part?

This study will commence in March 2020 in Tallaght University Hospital. Participants will be expected to
a 45 minute interview with one of the research team investigators (Dale Whelehan or Maria Mahood) in
Room 1.37 in the Trinity Centre for Health Sciences, Tallaght University Hospital. Participants will also be
expected to complete a series of questionnaires relating to their sleep schedule and performance
alertness. They will also complete a clinical decision making scenario which will be confidentially graded
by two experts using a modified version of the Alternative Clinical Examination ‘ACE’ tool of non-technical
skill assessment Participants will also be invited to use the sleep tracker ‘Oura®©’, which is a sleep tracker
app to measure quantity and quality of sleep.

Are there any benefits to me or others if | take part in the study?

The process may allow participants to become more aware of their levels of sleepiness which may offer
mitigating opportunities to mediate any potential risks of practicing while feeling tired. It is envisaged
that this observational study will also inform a future intervention study in the area of sleep
management and hygiene in the surgical profession. Participants will have further opportunities to
engage in future studies and benefit from potential interventions.
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Are there any risks to me or others if | take part in the study?

It is not envisaged that this study will provide any major risks to participants. All information disclosed as
part of the interview process will be recorded for transcription purposes. This data will be transcribed by
Dale Whelehan and Maria Mahood. Data will be confidentially coded by Dale Whelehan prior to analysis
of the findings. The coded transcripts will be shared with Dr. Taryn Taylor, Western University Ontario
who will assist in data analysis theme formation. Dale Whelehan is an independent researcher with
physiotherapy background. Non-confidential data will not be made available to research members from
Dept. Surgery. Should participants feel overwhelmed by the process, the researchers involved will offer
to assist the participant in seeking assistance from Occupational Health, private counselling or nationally
available counselling therapies such as Samaritans.

Will I be told the outcome of the study? Will | be told the results of any tests or investigations
performed as part of this study that relate to me?

If you decide to partake in using the ‘Oura ©” tracker device this data will be made readily available to you
on the ‘Oura © app. The collective research findings as agreed by the established research objectives
aim to be presented as part of a PhD thesis, in a peer-reviewed academic journal and conferences.

What information about me (i.e. personal data) will be used as part of this study?

The following personal data will be collected for research purposes:

Sleep Oura© Related Data will use infrared optical pulse measurement, 3D accelerometer,
gyroscope and body temperature sensor to infer:

-Wakefulness

-NREM and REM sleep

- Heart rate and Resting Heart Rate

- Heart Rate Variability

- Respiration Rate, Breathing Variance

- Recovery from Daily Mental and Physical Strain

- Inactivity and sedentary time

Interview Related Data:

-Workflow and Training

-Hours of sleep at night

-Awareness of recommended guidelines

-Professional and non-professional causes of sleep deprivation
-Wellbeing questions relating to hydration, diet, exercise, social interaction
-Perception of ‘surgical performance’

-Case examples regarding sleep deprivation impacting on performance
-Disclosure of culture-specific issues relating to surgical profession with regards to sleep
-Self-awareness of fatigue

-Mitigating strategies and interventions associated with fatigue
-Perception of making patients aware of sleep levels

-Social resilience of surgical team

-Emotional state after on-call

-Anything else pertinent to the topic of sleep, fatigue and surgical performance in which the
participant wished to disclose
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Survey Collection:
1. A series of sleep related measurements including
-Alertness using the validated Karolinska Sleepiness Scale

-Circadian Rhythm using the validated Morningness-Eveningness Questionnaire

What will happen to my personal data?

All data relating to participants findings will be made confidential. Confidential data will be shared with
collaborator Dr. Taryn Taylor in Western University, London Ontario for data analysis purposes. This
information will be kept for 5 years and may be used in further studies within this timeframe. These future
studies may involve potential intervention studies that are informed by the research outputs of this
research project. A DPIA has been completed for this study in accordance with JREC requirements.

Who will access and use my personal data as part of this study?

Access to completed interviews will be limited to the research team comprising of Principal Investigator
Mr. Dale Whelehan and co-investigator Dr. Maria Mahood. Confidentiality will be maintained through
removing any identifiable characteristics before data analysis which will additionally comprise of input
from Dr. Taryn Taylor and research supervisor Professor Paul Ridgway.

Will my personal data be kept confidential? How will my data be kept safe?

We will be using your information in our research to help us study the relationship between sleep
deprivation and surgical performance. This is intended for science research use. Participant’s information
will be limited to the research team involved in this study and stored for 5 years in Dis. Surgery, Trinity
Centre for Health Sciences. All data relating to participants findings will be computerised and encrypted
and coded. Personal information that could identify the participant will be removed to protect the
confidentiality of the participant.

What is the lawful basis to use my personal data?

The basis for use of your personal data is in accordance with Article 6 and Article 9 of GDPR:

What are my rights?

You have the right to withdraw consent to your data being used in this research project. You will be able
to do this by contacting Dale Whelehan at whelehd@tcd.ie who will have access to the coded participant
information. You have a right to request access to your data, as well as a copy of your data. You have a
right to restrict or object to processing of your personal data. You have a right to have any inaccurate
personal information corrected or deleted. You have a right to have your personal data deleted, unless
the request is impossible or hinders conduct of the research. You have the right to data portability.

Will it cost me anything if | agree to take part?

No. This study will not incur any personal cost.

Who is organising this study?

This principal investigator of this research is Dale Whelehan, a research doctorate student in surgery
affiliated with Trinity College Dublin, The University of Dublin under the supervision of Professor Paul
Ridgway, Director of Perioperative Care, Tallaght University Hospital and Associate Professor in Surgery,
in conjunction with Dr. Maria Mahood, Research Masters Student, Trinity College Dublin and Dr. Taryn
Taylor, Associate Professor in Western University London Ontario.

Has this study been approved by a research ethics committee?

The SIH/AMNCH Joint Research Ethics Committee has approved this study in February 2020.
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Will my personal data be used in future studies?

The research team intends to use your personal data for future research studies to inform and
intervention study in the area of sleep deprivation and surgery. Participants information will be limited
to the research team involved in this study and stored for 5 years.

Where can | get further information?

If you need any further information now or at any time in the future please see the ‘Statement of
Information Practice’ affiliated with Tallaght University Hospital (http://www.tuh.ie/About-
us/Statement-of-Information-Practice.pdf), or contact:

Principal investigator’s name: Dale Whelehan

Principal investigator’s title: Research Doctorate Student, TCD
Telephone number of principal investigator: 0852041559
Supervisor/co-investigator’s name: Paul Ridgway
Supervisor/co-investigator’s title: Associate Professor in Surgery, TCD
Data Controller’s/joint Controller’s identity: Dale Whelehan and Paul Ridgway
Data Controller’s/joint Controller’s details: whelehd@tcd.ie ridgwayp@tcd.ie
Data Protection Officer details: dpo@tuh.ie

What happens if | wish to make a complaint?

You have a right to lodge a complaint with the Data Protection Commissioner if you are unsatisfied with
the management of your personal data within this study.

Will | be contacted again?

You may be contacted throughout the study process in order to arrange times for assessments. You may
also be contacted for prospective future research in this area within a 5 year period.

Thank you for your consideration,

Dale Whelehan

Research Doctorate Student
Discipline of Surgery,
School of Medicine,

Trinity College Dublin, The University of Dublin
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Appendix W — Interview guide for Chapter 5 qualitative study on fatigue

Introduction

Thank you: First of all, thank you for taking the time out of your day to take part in this piece of research. | just want to assure you
that anything you say in this room will remain anonymous.

Purpose: The purpose of this research is to explore the topic of sleep, fatigue and surgical performance.

Disclosures: To do this, | will be asking you a series of questions relating to these topics. | want you to answer as openly and
honestly as you feel comfortable to. There are no right or wrong answers in this interview. | will be recording this conversation for
the purposes of transcribing the dialogue at a later stage so as to ensure | can devote my full attention to you now. You may refuse
to answer or skip any questions and you can end the interview at any time. Prior to anonymizing the transcripts, you may request
to withdraw your data.

Consent: You have been provided with further information relating to the study in the participation information leaflet. Have you
any questions about the consent process or regarding this project? If not, can you please sign this consent form for me please?

Demographics
At the beginning, I'd like to ask some basic demographics.

Years of Training/Work:

1. How many years have you been in surgical training/working in surgery?

Life flow:

2.  Whatis a typical Monday-Sunday flow like for you?

Genotypical Alertness:

3.  Finally, there is one last survey I'd like for you to fill out. It is the Morningness-Eveningness Questionnaire. This will help us
determine your genotypical level of 24-hour alertness. Thank you.

Surgical Performance Definition
The first question I'd like to open up with.

4, What does being a surgeon mean to you?
5.  What do you understand of the term ‘competent surgical performance’? i.e. what does this encompass?

Sleep Definition
Next we're going to talk a little bit about sleep.

6. What do you see are the main important functions of sleep?
7. How many hours of sleep do you think is a ‘healthy’ amount of sleep?

Personal Relationship with Sleep
A follow up to that question,

8.  how many hours of sleep do you typically get?
9.  Would you say this is consistent?

Sleep/Fatigue and Professional Practice

Self-awareness:

10. Do you have an awareness of your fatigue when at work?
11. Is there any particular time during the week/day you feel your workplace performance is most vulnerable?
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Example:

12. Describe a time you experienced fatigue while working?

Professional tasks impacted:

Tasks impacted:

13. Are there any tasks you would avoid or struggle with in a sleep deprived state for (a) yourself, (b) for patient care?

Examples:

14. What measurable aspects of your performance are most impacted by sleep deprivation? Can you provide some examples?

Mitigating strategies:

15. When you do become aware, do you change your performance in anyway, or your workflow? Or have you any other
strategies?

Sleep and On-call Work as a Surgeon

Personal Impact:

16. How does on-call or shift-associated work typically affect your sleep pattern?
17. How does recovering from the ‘sleep debt’ accumulated during the shift work affect your ability to sleep on recovery?
18. How do you typically feel after a night on-call?

Personal Monitoring:

19. How do you typically look after yourself while you’re on call?

Clinical Scenarios

Next we're going to talk about a few scenarios and how you typically would respond. As a reminder, all this information is
confidential.

Team Fatigue
A colleague has told you they only got 2 hours of sleep last night. You know that this is a frequent occurrence and they often look
quite tired during the working day.

Reaction to Team Fatigue:
20. How would you typically respond/react?

Impact of Sleep Deprivation on Team Awareness of Performance:

21. Inyour experience how well do other surgeons assess the impact of their fatigue on their performance?

Impact of Sleep Deprivation on Team Social Resilience:

22. How does fatigue affect team performance? Is there flexibility in the team to support the colleague?

Peer Support:

23. What advice have you received from colleagues/supervisors about how to manage fatigue?

Fatigue and Patient Care

It’s 8 am and you're about to perform an elective case for patient, Ms Smith. You’ve been up all night managing a complex case,
with unanticipated surgical complications. Noting that you look a bit tired/worn out, Ms Smith asks you how many hours of sleep
you got last night.

Reaction to Patient Concern:
24. How would you typically respond/react?

Impact of Sleep Deprivation on Patient Care:
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25. How does fatigue affect patient care?
Sleep, Fatigue and Surgery Beliefs

General beliefs: Fatigue and sleep deprivation is reported in the literature surrounding surgeon’s work life.
26. What are your thoughts about this?

Relationship between fatigue and sleep:

27. What do you understand about the relationship between these two?

Relationship between fatigue, sleep and performance:

28. How do you reconcile your experience with the literature that suggests sleep deprivation and fatigue is dangerous?

Interventions Validation

We're going to talk about the changes necessary to improve your personal and professional performance. Please be as imaginative
as possible. Imagine you could wave a magic wand. First | will ask you for your general thoughts and will then ask your thoughts on
some specifics.

Experience:
29. Has your approach to managing fatigue changed over the years? If so, how?

European Working Time Directive:

30. Can you tell me a little bit about your understanding of working hour regulations?

Education:

31. |Is education around fatigue management a valuable insight for you?

Cultural Awareness:

32. Are frank, open conversations amongst teams about the impact of sleep deprivation on their performance a potentially
useful activity?

Personal Modifications:

33. What changes do you think would be effective in your personal life to improve your levels of fatigue?

Professional Modifications:

34. How is fatigue management managed by the hospital? What changes do you think could improve fatigue-levels here in
the hospital?

Tracking and Monitoring:
35. How would a tracker or monitor inform your work behaviours if it could indicate whether you were at risk of

performance impairment?

Fatigue and Clinical Decision Making

Closing Thoughts

Thank you for answering so openly with me today. Your thoughts and reflections will inform a multi-faceted intervention to
address some of the topics we discussed today. Before we finish up,

36. Is there anything else relating to this discussion or research that you would like to discuss? If not, thank you once again.
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Appendix X — Interview guide for Chapter 5 qualitative study on impact of COVID-19

UNINTENDED CONSEQUENCES OF PANDEMIC ADAPTIONS ON SURGICAL PERFORMANCE

Please answer these questions in the context of COVID changes, compared to your typical surgical
practice and performance.

1. Has changes in work practice affected fatigue, sleep levels and your overall surgical performance?
a. Do you feel any different with fatigue levels? Is it a different type of fatigue?
b. Has your sleep pattern changed in any way? If so, how?
c.  How has your overall surgical performance (divided into your technical, cognitive and emotional
performance) changed?
2. Has COVID and the changes in systems affected your work as a consultant?
a.  What changes in management have occurred?
b.  Has this changed your level of professional identity?
c.  What are your overall thoughts on the ramifications of surgery for you as a consultant?
3. Has COVID impacted on the provision of services in surgery?
a.  What has changed since the pandemic arose in Ireland?
b.  You are working new types of rotas with different resources — how has this impacted your level
of professional engagement or satisfaction in work?
4. Has the increased PPE requirements impacted on your performance as a surgeon?
a. areyou required to take more regular breaks now?
b. Has the pace of work slowed down?
c. Do you feel as ‘in control’ of your performance when wearing PPE?
d. Has PPE had an impact on any particular aspects of your workflow or your surgical
performance?
5. Has the COVID pandemic overall impacted on your personal wellbeing?
a. Isthere anything particular you’ve noticed differently in your own life that may be causing you
greater/lesser levels of stress and/or fatigue?
b. Isthere any changes in work practice that have influenced your levels of stress and/or fatigue?
6. Is there anything else you would like to comment on with particular reference to the impact of the
COVID pandemic on levels of fatigue (more broadly or specifically in work) and surgical performance?
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Appendix Y - Invitation letter and graphic for Chapter 6 survey study on modifiable
factors that impact surgical performance

Invitation for Survey on Surgical Profession - Your Health and Work
To whom it may concern,

| am writing to you to request your participation in a brief survey. The purpose of this survey

is better understand your professional and lifestyle behaviours as well as perceptions of the
workplace. The summative results of this survey, in conjunction with other ongoing research in the
area of sleep and surgical performance will inform future research initiatives to enhance your well-
being and professional performance.

The survey should take approximately 5-10 minutes to complete. Please answer openly and
honestly. All answers are anonymous. Completion of this survey is indicative of informed consent
and data will be collected if you exit the survey before completion. Please see attached a
Participant Information Letter with further information regarding the research and data
management for your due consideration.

If interested, please click the following link to complete the survey:
https://www.surveymonkey.com/r/SurgeonsHealthAndWorkCheck

Should you have any comments or questions please feel free to contact me at whelehd@tcd.ie or
on 0852041559.

Thank you for your time and consideration.
Sincerely,

Dale Whelehan

How can surgeons optimise their

performance?

101



Appendix Z — Participant information letter for Chapter 6 survey study on modifiable
factors that impact surgical performance

Participant Information Leaflet

Introduction

It is known that the work a surgeon can highly pressurised and stressful. As a result of initiatives made in
the previous decades, such as the ACGME and EU-working directives, which limit doctors in the amount
of hours they can work, the topic of wellbeing and the surgical profession has been at the forefront of
discussions. Lifestyle medicine and professional adaptions has shown promising results in addressing
ongoing issues surrounding topics of fatigue and burnout in the surgical profession. This survey explores
these topics in the context of surgical staff. This research project will inform a multifaceted intervention
to enhance surgical performance as part of a research doctorate project in the area of modifiable factors
that affect surgical performance.

Procedures

To complete this survey you must be affiliated with Association of Surgeons in Training (ASIT). The
survey consists of a series of questions relating to personal lifestyle and perceptions of professional
workstyle factors. It should take approximately 5 minutes to complete. Should you decide to complete
the survey, please return responses by June 15, . You should note that by completing and returning the
survey you are providing your informed consent to participate in this study and data will be collected if
you exit the survey before completion.

Please click the link to complete the survey:

XXXX

Confidentiality and Voluntary Participation

Your participation in the survey is completely voluntary and all of your responses will be kept
confidential. This is an anonymous survey and means you cannot withdraw your response if you
complete and submit the survey. If you decide not to participate, or if you withdraw, you will not be
penalised. No personal identifiable information will be associated with your responses to any reports of
these data. Your IP address will not be recorded and therefore cannot be traced. The SIH/AMNCH
Research Ethics Committee has approved this survey.

Contact Details

Should you have any comments or questions please feel free to contact me at whelehd@tcd.ie or

0852041559.

Thank you for your consideration and engagement with this research project.
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Appendix AA — Chapter 6 survey instrument on modifiable factors that impact
surgical performance

Which of the following best describes your professional title?

Intern

Senior House Officer

Registrar

Consultant

Q1. In general, how would you rate your overall health?

Excellent

Very good

Good

Fair

Poor

Q2. Do you currently smoke cigarettes, or not?

Yes, | do

No, | do not

Q3. About how many caffeinated drinks do you have each day?

0

1-4

5-8

9-12

Q4. How many litres of water would you drink daily?

*insert figure*

Q5. How many hours do you sleep on average each night on a week without on-call?

*insert figure*

Q6. In general, how would you rate your overall daily work performance when you're not on-call?

Excellent

Very good

Good

Fair

Poor

Q7. How many hours on average do you sleep when on-call?

Scale

Q8. In general, how would you rate your overall daily work performance when on-call?

Excellent

Very good

Good

Fair

Poor

Q9. How many hours on average do you sleep after on-call?

Scale

Q10. Would you consider your sleep pattern consistent?

Yes

No
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Q11. In a typical week, how often do you feel fatigued at work?

Always

Most of the time

About half of the time

Once in a while

Never

Q12. In a typical week, how often do you feel fatigue negatively impacts your ability to perform surgical tasks optimally?

Always

Most of the time

About half of the time

Once in a while

Never

Q13. In a typical week, how often do you feel fatigue negatively impacts your ability to perform non-surgical professional tasks optimally?

Always

Most of the time

About half of the time

Once in a while

Never

Q14. | manage work-related fatigue effectively.

Strongly Disagree

Disagree

Neither Agree nor Disagree

Agree

Strongly Agree

Q15. In a typical week, how often do you feel stressed at work?

Always

Most of the time

About half of the time

Once in a while

Never

Q16. | find it easy to switch off after work.

Strongly Disagree

Disagree

Neither

Agree

Strongly Agree

Q17. How long do you typically spend commuting to work daily?

5-10 minutes

11-30 minutes

31-45 minutes

46-60 minutes

61-75 minutes

76-80 minutes

Greater than the above

Q18. How long do you typically spend commuting from work daily?
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5-10 minutes

11-30 minutes

31-45 minutes

46-60 minutes

61-75 minutes

76-80 minutes

Greater than the above

Q19. About how many times in the average week do you engage in 30 minutes of light activity (i.e., leisurely walking, gardening, cleaning around the
house)?

0

4

5 or more

Q20. About how many times in the average week do you engage in 30 minutes of moderate activity (i.e., brisk walking, light bicycling)?

0

4

5 or more

Q21. About how many times in the average week do you engage in 30 minutes of strenuous activity (i.e., running or jogging)?

0

4

5 or more

Q22. Do you feel you get too much exercise, too little exercise, or about the right amount of exercise?

Much too much

Somewhat too much

Slightly too much

About the right amount

Slightly too little

Somewhat too little

Much too little

Q23. How important is exercise to you?

Extremely important

Very important

Somewhat important

Not so important

Not at all important

Q24. About how many alcoholic drinks do you have each week?

0

1-4
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5-8

9-12

13-16

More than 16

Q25. About how often do you eat breakfast?

Every day

Three or more times a week

Fewer than three times a week

Only on weekends

| rarely eat breakfast

Q26. About how often do you eat lunch?

Every day

Three or more times a week

Fewer than three times a week

Only on weekends

I rarely eat lunch

Q27. About how often do you eat dinner?

Every day

Three or more times a week

Fewer than three times a week

Only on weekends

| rarely eat dinner

Q28. About how often do you eat fast food?

Every day

A few times a week

A few times a month

Less than a few times a month

Never

Q29. In a typical day, how many microwavable or ready-made meals do you eat?

*insert figure*

Q30. About how often do drink sugar-carbonated beverages?

Every day (Several Times)

Every day (Once)

A few times a week

A few times a month

Less than a few times a month

Never

Q31. About how often do eat sweet things e.g., sweets, chocolate, crisps?

Every day (Several Times)

Every Day (Once)

A few times a week

A few times a month

Less than a few times a month

Never

Q32. About how many portions of fruit do you eat each day? If you don’t know for certain, please provide an estimate.
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None

One

Two-Three

Four-Five

Six or more

Q33. About how many portions of vegetables do you eat each day? If you don’t know for certain, please provide an estimate.

None

One

Two-Three

Four-Five

Six or more

Q34. When is the last time that you saw a doctor?

Less than 6 months ago

6 months ago, to less than 1 year ago

1 year ago, to less than 2 years ago

2 years ago, to less than 3 years ago

3 or more years ago,

Q35. When is the last time that you saw a dentist?

Less than 6 months ago

6 months ago, to less than 1 year ago

1 year ago, to less than 2 years ago

2 years ago, to less than 3 years ago

3 or more years ago

Q36. In general, how would you rate your overall mental or emotional health?

Excellent

Very good

Good

Fair

Poor

Q37. During the past 4 weeks, how bothered did you feel by emotional problems such as feeling anxious, depressed, irritable, or sad?

Extremely bothered

Very bothered

Somewhat bothered

Not so bothered

Not at all bothered

Q38. During the past 4 weeks, how disruptive were your physical health or emotional problems to your normal social activities with family, friends,
neighbours, or groups?

Extremely disruptive

Very disruptive

Somewhat disruptive

Not so disruptive

Not at all disruptive

Q39. During the past 4 weeks, how disruptive were your physical health or emotional problems to your normal professional activities?

Extremely disruptive

Very disruptive

Somewhat disruptive
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Not so disruptive

Not at all disruptive

Q40. During the past 4 weeks, how supported did you feel when you wanted or needed help from others? For example, if you felt lonely and wanted to
talk to someone or got sick.

Extremely supported

Very supported

Somewhat supported

Not so supported

Not at all supported

Q41. Staff are treated fairly when they make mistakes.

Strongly Disagree

Disagree

Neither Agree nor Disagree

Agree

Strongly Agree

Q42. We have enough staff to handle the workload.

Strongly Disagree

Disagree

Neither Agree nor Disagree

Agree

Strongly Agree

Q43. If asked, | would honestly tell patients how much sleep | had before their surgery.

Strongly Disagree

Disagree

Neither

Agree

Strongly Agree

Q44. Error disclosure is promoted and implemented effectively in our profession.

Strongly Disagree

Disagree

Neither Agree nor Disagree

Agree

Strongly Agree

Q45. | have made minor work-errors as a result of fatigue.

Strongly Disagree

Disagree

Neither Agree nor Disagree

Agree

Strongly Agree

Q46. | have made major work-errors as a result of fatigue.

Strongly Disagree

Disagree

Neither Agree nor Disagree

Agree

Strongly Agree
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Appendix AB — Clinical sensibility testing measurement for Chapter 6 survey study

design

Clinical sensibility testing tool

to lifestyle and work related factors in surgeons?
(Please circle your response).

Small extent Limited extent Fair extent Moderate extent

2.To what extent are the response options provided
simple and easily understood? (Please circle your
response).

Small extent = Limited extent Fair extent Moderate extent

3. How many items are
inappropriate or
redundant? (Please circle
your response).

Very many Many Some Afew Hardlyany

4. How long did it take you to complete the questionnaire?

Thank you for your assistance

1. To what extent are the questions directed at important issues pertaining

Large extent

Large extent

minutes
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Appendix AC — Kendall’s-tau correlations for Chapter 6 survey study design

Q1 Self-rated
overall health
Q37 Self-rated
mental wellbeing
Q38 Regularly
bothered by
anxious and/or
depression

Q12 Often self-
report fatigued

Q42 Staff treated
fairly

Q44 Honesty
patients sleep
Q45 Error
disclosure
promoted

Q43 Enough staff

Q18 Commute to
work

Q19 Commute
from work

Work: On-call work

Q15 Often on-call
Q8 On-call sleep
hours

Q10 After call
sleep hours

Q7 Performance
off-call

Q9 Performance
on-call

Q13 Fatigue with
surgical tasks
Q14 Fatigue with
non-surgical tasks
Q39 Disruptive
social activities
Q40 Disruptive
professional
activities

Q46 Minor errors
from fatigue

Q47 Major errors
from fatigue

Q1 Self-rated
overall health

415%*

-.204*

Q42 Staff
treated fairly

.209*

.313*

Q43 Enough
staff

Q18 Commute

to work

.854**

Q15 Often on-

call

.190*

.161

o)
N

Performance
off-call

474%*

-.099

-.090

-.105

-.196*

.024

-.024

Life: Smoking and Alcohol

Q2 Smoking
Q25 Weekly
alcohol intake
Life: Caffeine

Q3 Daily caffeine

Q2 Smoking

-.012

Q3 Daily
caffeine

Q37 Self-rated
mental
wellbeing

415%*

-A477**

Q44 Honesty
patients sleep

.209*

.214*

Q19 Commute

from work

.854%*

Q8 On-call
sleep hours

.190*
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Q9
Performance
on-call

A74%*

-.183
-.249%*
-.100

-.265%*

181

.100

Q25 Weekly
alcohol intake
-.012

Q38
Regularly
bothered by
anxious
and/or
depression
-.204*

-A477**

Q45 Error
disclosure
promoted
313*

.214*

Q10 After
call sleep
hours
161

.119

Q13

Fatigue with
surgical
tasks

-.099

-.183

.628**
.034

126

-.280%*

-.395%*

Q12
Often
self-
report
fatigued
-.282**
-.329%*

-.386%*

Q14
Fatigue
with non-
surgical
tasks
-.090
-.249**

.628**

.165

-.212%

-.293%*

-.283%*
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Q39

Disruptive

social
activities

-.105

-.100

.034

.165

.510**

-.041

-.009

Q40
Disruptive
professional
activities
-.196*
-.265*

126

.212*

.510**

-.024

-.047

Q46
Minor
errors
from
fatigue
.024
.181
-.280**
-.293**
-.041

-.024

A00**-,

Q47
Major
errors
from
fatigue
-.024
.100
-.395%*
-.283%*
-.009

-0.047

400**



Life: Hydration

Q4 Daily water
Q4 Daily water --
Life: Sleep and Fatigue
Q6 Average
sleep hours
Q6 Average sleep -
hours
Q11 Consistent -.235*
sleep pattern
Q15 Manage 141
fatigue effectively
Life: Stress
Q16 Often
stress at work
Q16 Often stress -
at work
Q17 Easy to .347**
switch off
Q41 Supported -177*
feel at home
Life: Physical Activity and Exercise
Q20 Light
activity
Q20 Light activity -
Q21 Moderate .628**
activity
Q22 Strenuous A424%*
activity
Q23 Amount of -.350**
exercise
Q24 Importance -.174*
of exercise
Life: Diet
Q26 Often
breakfast
Q26 Often -
breakfast
Q27 Often lunch .249%*
Q28 Often dinner .040
Q29 Often fast- -.204*
food
Q30 Often ready- .105
made meal
Q31 Often sugary -.124
drinks
Q32 Often sweet -.153
things
Q33 Portions of -.223*
fruit
Q34 Portions of -.158
vegetable
Life: Health checks
Q35 Last time
doctor
Q35 Last time --
doctor
Q36 Last time .168*
dentist

Qi1
Consistent
sleep pattern

-.235*

-.159
Q17 Easy to
switch off

.347**

-.102

Q21 Moderate
activity

628**

433*
-421*
-.154

Q27 Often
lunch

249**

131

.081

.052

.015

.066

-.156

-.249%*

Q36 Last time

dentist
.168*

Qi5
Manage
fatigue

effectively

.141

-.159

Q41

Supported
feel at home

-177*

-.102

Q22
Strenuous
activity

424%+
433*

-.524%*
-.274%*
Q28 Often
dinner
.040
131
:.252**
A21%*
-.162
-.113
-.087

-.223*

Q23
Amount
of
exercise
-.350**
-421*

-.524**

.257**

Q29
Often
fast-food
-.204*
.081
-.252%*
-.391*
221%*
.248*

.182*

.246**
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Q24
Importance
of exercise

-.174*
.154

-.274%*

257**

Q30 Often
ready-made
meal

.105

052

A21%*
-.391*

-.178*
-118
.012

-.372%*

Q31 Often
sugary drinks
-.124

015

-.162

.221*

-.178*

222%
.065

147

Q32
Often
sweet
things
-.153

066
.113
.248*
-.118

.222%

163

270**

Q33
Portions
of fruit
-.223*
.156
-.087
.182*
.012
.065

.163

.378**

Q34
Portions of
vegetable
-.158
-.249%*
-.223*
.246**
-372%*
147

.270%*

.378**



Appendix AD — Chapter 7 Interview guide for thriving in surgery

Please answer these questions in the context of your own understanding of the question. Please feel
free to ask any questions or make any observations relating to the question.
1. First, can you tell me what do you understanding of the term ‘thriving’?
a. What does ‘thriving in surgery’ mean to you?
b. What could ‘thriving in surgery’ mean for surgeons overall?
c. If you were to describe thriving to a non-surgeon, what would be some of the key
words you would use to describe?
d. Does this term resonate with you personally? If not, why?
2. Next, I'd like to ask you about some of the enablers, or promotors of ‘thriving’
a. What are some things in your own life that have helped you feel a sense of ‘thriving’ ?
b. More specifically, is there anything in your work that helps promote thriving?
c. Ifyou could wave a magic wand, what would you change in your own life and/or
workplace to facilitate thriving?
3. Finally, we’ve discussing meaning enablers but what are some things that inhibit thriving in
surgery?
a.  What barriers exist in your personal experience to a sense of thriving?
b. Is there anything personally which you could change that would allow you to thrive
more?
c. If you could wave a magic wand, what changes would you make to remove the
barriers to thriving?
4. Is there anything else you would like to comment on with particular reference to thriving in

surgery?
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Appendix AE — Contextual factors influencing behaviour of surgeons

Defining the context:

One of the key considerations in intervention design is understanding from commencement that theoretical analysis of the target
behaviour must be considered within its context. The question that had to be answered was ‘what is the contextual factors which
are influencing surgeons behaviours?’ . Using the qualitative findings of this project, it is evident that surgeons were working long-
hours, most of which were non-compliant with the EWTD limit of 48 hours/week, in a resource constraint environment. This
places huge work demands to meet both training needs and service delivery needs to protect patient care. Further issues of
negative cultural norms within the profession, such as bravado culture, leads to inertia in placing parity of importance on self-
regulation of performance as an indicator of optimising surgical performance. This leads to poor individual, professional, and

system based efforts to tackle known modifiable variables that decrement performance such as fatigue.

Knowledge and information about thriving and relevant scientific Physical health

domains

Perception of risk in making change Emotional and mental health

Skills and abilities to practice behavioural change e.g. mindfulness Distrust of behavioural science

Motivation Fear of stigma for making change

Emotions Self-efficacy to adhere

Denial of behaviour Attitudes towards mental health/emotional
health/psychology/performance management

Intentions/readiness to change Perceived social norms

Coping mechanisms — ‘resiliency’ Perceived control

Personal income and socioeconomic status Personal beliefs about sleep/fatigue/performance management/human

factors/thriving and positive psychology

Outcome expectations Empowerment
Preparatory behaviour

Relationship powers and equity Relationships satisfactions
Social support and trust (within work and outside work) Communication levels with others
Social networks

Stigma Cultural norms {masculinity, old boys club)

Peer pressure Diverse population culturally (Middle Eastern, USA, Canadian, UK,
Ireland)

Social norms of non-focus on psychological wellbeing and performance -isms (sexism, racism, masochism)

management

Provision of appropriate services for performance management Sufficient resourcing of environment

Competent, supportive and accessible support providers Confidentiality and privacy

Modeling and peer advisors Service integration

Friendly environment System efficiencies

Access to services (time, communication, cultural) Training curriculum within RCSI and in-house (service delivery
dominates)

Costs of services and fall out to patient care Public policy and laws (consultant pay, EWTD, IMO call for industrial
action)

Political context and priorities not on healthcare provision efficiency Enfaorcement of regulations and legislations
(COVID-19)
Funding for behavioural science interventions Gender equity
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Appendix AF - Identified behavioural constructs and associated considerations for

Chapter 7

Modifiable Applicable construct

factor

culture fairly

Culture: error

Work Culture: staff treated

disclosure promoted

The outcome measure

Potential intervention

Overall wellbeing Pra ion: changing resource
Mental/Emotional allocation
wellbeing

Overall wellbeing
Mental/Emotional
wellbeing

Level of fatigue

Profession: provision of rest

times and facilities

Profession: management led
policy changes to tackle fatigue
(inc. of fatigue risk management

systems)

Profession: changing rota

system

Profession: talking about fatigue

Stakeholder intervention

National - N
Training Body - T
Institutional - |
Consultants - C
National - N
Training Body - T
Institutional - |
Consultants - C
Surgeons

Individually = S

Hierarchy of benefit

National

Training Body
Institutional
Consultant

Surgeons Individually
Patients

National

Training Body
Institutional
Consultant

Surgeons Individually

Patients
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Appendix AG - Prioritisation of behaviour interventions using the APEASE criteria

Identifying the behaviour:

In defining the context, the basic question of ‘what behaviours is the researcher trying to change’ had to be answered. These
were assessed according to the research findings of this project. Surgeons were not prioritising/accessing/utilising some of the
basic preventive healthcare measures required to reduce fatigue levels and improve wellbeing. This was inhibiting them from
accessing states of thriving and optimising their surgical performance. Their patterns of behaviour are incongruent to performance

optimisation.

List of barriers, associated causality and relevance

Level of Exhaustive List Proposed Likely Level of ease to Centrality of Ease of Spill over to Overarching principle Score
of i impact if change the measurem other
which Change in ent for people/behavi
contribute to were to (cost, the system evaluation ours
surgeons not change preference, of
prioritising or acceptability) behaviours
accessing/utilisin and
g some of the potential
basic overspill
preventative
healthcare
measures
Personal Not Increasing High Cost — High Easy Low 1increasing 15
believing in confidence 3 moderate 3 4 0 confidence in
sleep science in sleep 2 scientific principles
principles science
principles
Acceptabilit
y -high
3
Personal Not Increasing High Cost — High Easy Low lincreasing 15
believing in confidence 3 moderate 3 4 0 confidence in
performance in 2 scientific principles
management performanc
principles e
managemen Acceptabilit
t principles y -high
3
Personal Learning Reflecting High Cost — low High Easy Low 2Reflecting on 15
from COVID on the 3 3 3 4 0 COVID-19 as a
mentality positive positive opportunity
behavioural Acceptabilit
changes y-
associated moderate
with forced 2
changes
during
coviD
Personal Not viewing Increasing High Cost — High Easy Low 3Recognising the 14
fatigue as an awareness 3 moderate 3 4 0 risks associated to
error risk and 2 performance and
emphasis of patient care
fatigue as Acceptabilit
an error risk y -moderate
2
Professional Having a fear Reducing High Cost — Moderat Easy Low 1Reducing negative 14
of negative 3 moderate e 4 0 cultural norms which
judgement cultural 2 2 contribute to a
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norms closed culture (i.e.,
which Acceptabilit not needing sleep,
contribute y — high aptitude)
to a closed 3
culture
Personal Not valuing Valuing High Cost — High ModEas Low 3Recognising the 13
the impact impact of 3 moderate 3 y 0 risks associated to
of sleep sleep 2 3 performance and
deprivation deprivation patient care
on health on health Acceptabilit
and. and y-
wellbeing wellbeing moderate
2
Personal Not valuing Valuing High Cost — High ModEas Low 3Recognising the 13
the impact impact of 3 moderate 3 y 0 risks associated to
of sleep sleep 2 3 performance and
deprivation deprivation patient care
on on Acceptabilit
performance performanc y-
e moderate
2
Personal Not Increasing High Cost — High Easy Low lincreasing 13
believing in confidence 3 moderate 3 4 0 confidence in
positive in positive 2 scientific principles
psychology psychology
principles principles
Acceptabilit
y - low
1
Personal Believing Recognising High Cost — high High Easy Low 3Recognising the 13
that patient that optimal 3 1 3 4 0 risks associated to
care is not patient care performance and
impacted by requires an Acceptabilit patient care
sleep optimised y-
deprivation practitioner moderate
2
Professional Not being Changing High Cost — high High ModEas Low 2Changing workload 13
able to make workload 3 1 3 y 0 models and
changes due models and 3 optimising within
to workload optimising Acceptabilit current restrictions
within y — high
current 3
restrictions
Personal Wanting to Show how Moderat Cost — Moderat Easy Low 4Increasing parity of 13
be viewed as success elite e moderate e 4 0 esteem and work-life
an elite industries 2 2 2 balance for
industry prioritise performance
health and Acceptabilit optimisation
wellbeing y —high
3
Personal Being Reducing High Cost — low Low Easy Moderate 6Decreasing work- 12
cautious of anxiety 3 3 1 4 Minus 1 related anxieties and
medicolegal associated education on
issues with Acceptabilit resilience
medicolegal y-
issues moderate
2
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Personal Believing Recognising High Cost - high Moderat Easy Low 7Education on 12
their current that other 3 1 e 4 0 effective strategies
mitigation strategies 2 for thriving states
strategies exist which Acceptabilit
work can y -moderate
sufficiently optimise 2

their work

Personal Believing Recognising High Cost — high High ModEas Low 3Recognising the 12
you can that optimal 3 1 3 y 0 risks associated to
performance performanc 3 performance and
optimally e requires Acceptabilit patient care
when sleep optimal y-
deprived/sle sleep moderate
ep restricted 2

Personal Feeling they Increasing High Cost — Moderat Easy Low 6Decreasing work- 12
have to be awareness 3 moderate e 4 0 related anxieties and
resilient of what 2 2 education on

‘resilience’ resilience
is and what Acceptabilit
itisn’t y —low

1

Personal Not Improving High Cost — Moderat ModDiff Low 6Decreasing work- 12
managing coping skills 3 moderate e 2 0 related anxieties and
anxiety and for dealing 2 2 education on
stress well with anxiety resilience

and stress
Acceptabilit
y - high
3

Personal Apathy to Increasing High Cost — high High Difficult Low 4Increasing parity of 11
making enthusiasm 3 1 3 1 0 esteem and work-life
change to making balance for

change Acceptabilit performance
y — high optimisation
3

Personal Lack of Recognising High Cost — high Moderat Easy Low 4Increasing parity of 11
emphasis on importance 3 1 e 4 0 esteem and work-life
human of human 2 balance for
factors factorsin Acceptabilit performance

performanc y—low optimisation
e 1

managemen

t

Personal Having Bridge the Moderat Cost - low Low ModDiff Low 4Increasing parity of 11
cultural gap e 3 1 2 0 esteem and work-life
upbring between 2 balance for
approaches training Acceptabilit performance
to workload culture and y -high optimisation
management | culture of 3

practice
within
current
setting —
everyone
prioritises
their health

Professional Believing Reducing Moderat Cost - high Moderat Easy Low 4Increasing parity of 11
that sleep negative e 1 e 4 0 esteem and work-life
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makes you a cultural 2 2 balance for
weak norms Acceptabilit performance
surgeon which y- optimisation
contribute moderate
to 2
ideologies
of surgeons
not needing
sleep
Personal Feeling Reducing High Cost — Low Easy Low 4Increasing parity of 11
expected to anxiety 3 moderate 1 4 0 esteem and work-life
be present associated 2 balance for
all the time with work performance
Acceptabilit optimisation
y —low
1
Professional Blaming the Changing Moderat Cost - high High ModEas Moderate 3Changing resources 11
resources for resources e 1 3 y Minus 1 and optimising
fatigue and 2 3 within current
optimising Acceptabilit restrictions
within y - high
current 3
restrictions
Personal Utilising Allowing Moderat Cost - Moderat Easy Low 4Increasing parity of 11
caffeine as a caffeine to e moderate e 4 0 esteem and work-life
prophylactic be an 2 2 2 balance for
adjunct but performance
nota Acceptabilit optimisation
prophylactic y - low
1
Personal Not being Increase Moderat Cost - High ModEas Low 7Education on 11
disciplined awareness, e moderate 3 y 0 effective strategies
enough to emphasis 2 2 3 for thriving states
sleep well and
discipline in Acceptabilit
rest y — high
provision 3
Personal Not Having Moderat Cost — Moderat ModDiff Low 7Education on 10
regulating surgeons e moderate e 2 0 effective strategies
performance check in on 2 2 2 for thriving states
when on-call their
performanc Acceptabilit
e hourly y-
when on- moderate
call 2
Professional Believing Reducing Moderat Cost - high Moderat Easy Low 1Reducing negative 10
you need an negative e 1 e 4 0 cultural norms which
‘aptitude’ to cultural 2 2 contribute to a
survive in norms Acceptabilit closed culture (i.e.,
surgery which y-low not needing sleep,
contribute 1 aptitude)
to ideology
thata
certain
person is

required for

surgery
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Personal Feeling they Strategizing Moderat Cost - low Low Difficult Low 7Education on 10
don’t have to find e 3 1 1 0 effective strategies
enough time times to eat 2 for thriving states
to eat during the Acceptabilit
properly day y - high
including 3
timetabling
and
preparation
Professional Blaming the Changing Moderat Cost — high High ModEas Moderate 4Changing systems 10
systems for systems and e 1 3 y Minus 1 and optimising
fatigue optimising 2 3 within current
within Acceptabilit restrictions
current y — high
restrictions 3
Personal Surgery Increasing Moderat Cost - low Moderat Difficult Low 4Increasing parity of 10
being their social e 3 e 1 0 esteem and work-life
lives/social engagement 2 2 balance for
supports s Acceptabilit performance
with/withou y- optimisation
t colleagues moderate
outside of 2
work
Personal Feeling they Strategizing Moderat Cost - low Low Easy Low 4Increasing parity of 10
don’t have to find e 3 1 1 0 esteem and work-life
enough time times to 2 balance for
to exercise exercise Acceptabilit performance
during the y - high optimisation
day 3
including
timetabling
and
preparation
Professional Wanting Allowing Moderat Cost - high Moderat ModEas Moderate 2Changing workload 10
control over control of e 1 e y Minus 1 models and
rotas rotas and 2 2 3 optimising within
optimising Acceptabilit current restrictions
within y — high
current 3
restriction
Professional Conforming Recognising High Cost - high High Difficult Low SRecognising and 10
and and 3 1 3 1 0 engaging in positive
enforcing engaging in cultural change
cultural positive Acceptabilit
norms cultural y-
change moderate
2
Personal Eating poorly Improving Low Cost — Low ModEas Low 4Increasing parity of 10
on-call eating 1 moderate 1 y 0 esteem and work-life
strategies 2 3 balance for
on-call performance
including Acceptabilit optimisation
scheduling y —high
and 3
preparation
Personal Not feeling Reducing High Cost — high Low Easy Low 6Decreasing work- 9
they can personal 3 1 1 4 0 related anxieties and
take a and cultural
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break/go anxiety Acceptabilit education on
home at associated y—low resilience
scheduled with work 1
time
Professional Not Increase Moderat Cost — Moderat ModDiff Moderate 6Increasing collegial
believing managemen e moderate e 2 Minus 1 and collective effort
management | t 2 2 2 within departments
care about engagement
staff with surgical Acceptabilit
staff and y-
feedback on moderate
changes 2
made
Personal Feeling Reducing Moderat Cost — Low ModEas Low 6Decreasing work.
gender gender e moderate 1 y 0 related anxieties and
makes a disparities E2 2 3 education on
difference in by resilience
perception promoting Acceptabilit
of an open y - low
performance disclosure 1
culture
Personal Wanting Providing Low Cost - high Low ModEas Low lincreasing
objective with 1 1 1 y 0 confidence in
data to objective 3 scientific principles
prove sleep measureme Acceptabilit
deprivation nt tools and y - high
impact feedback on 3
same
Personal Spending Requiring Moderat Cost - high Moderat Easy Moderate S5Drawing parallels
long hours in surgeons to e 1 e 4 Minus 1 and showcasing elite
the hospital leave 2 2 performance
hospital Acceptabilit industries
aftera y —low
certain time 1
Professional Blaming the Changing Moderat Cost — high High ModEas Moderate 2Changing workload
work-rotas work-rotas e 1 3 y Minus 1 models and
for fatigue and 2 3 optimising within
optimising Acceptabilit current restrictions
within y —low
current. 1
restrictions
Professional Not feeling Increasing High Cost — Low Easy Low 6Increasing collegial
supported to collegiality 3 moderate 1 0 and collective effort
make and 2 within departments
changes collective
effort within Acceptabilit
department y-
s to make moderate
change 2
Personal Having a Recognising Moderat Cost — Moderat Difficult Low 3Recognising the
sense of that duty of e moderate e 1 0 risks associated to
ongoing duty care is best 2 2 2 performance and
of care to optimised patient care
patients and when
duty of no surgeon is Acceptabilit
harm thriving y —low
1
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Personal Believing Showing Moderat Cost - high High Difficult Low 3Recognising the
adrenaline that e 1 3 1 0 risks associated to
offsets adrenaline 2 performance and
decrement alone Acceptabilit patient care
performance doesn’t y-

optimise moderate
performanc 2
e

Professional Being overly Reducing Low Cost - high Low Easy Low 6Increasing collegial
competitive sense of 1 1 1 4 0 and collective effort
in training competition within departments

and anxiety Acceptabilit
associated y- low
with it 1

Personal Being Increasing Low Cost — high Low ModEas Moderate 4Increasing parity of
frustrated access and 1 1 1 y Minus 1 esteem and work-life
with lack of exposure to 3 balance for
theatre theatre Acceptabilit performance
exposure y - high optimisation

3

Personal Disliking Optimising Low Cost - high Low ModEas Moderate 4Increasing parity of
non-theatre strategies 1 1 1 y Minus 1 esteem and work-life
activities on tasks 3 balance for

least liked Acceptabilit performance
by surgeons y —high optimisation
3

Personal Not Showing Moderat Cost - high Moderat ModDiff Low 5Drawing parallels
believing in value of e 1 e 2 0 and showcasing elite
EWTD EWTD in 2 2 performance

respect to Acceptabilit industries
performanc y - low

e 1

managemen

tand

workers’

rights

Professional Having to Changing Low Cost — high Low ModEas Moderate 4Changing systems
move expectation 1 1 1 y Minus 1 and optimising
around for s within 3 within current
work systems to Acceptabilit restrictions
regularly move y — high

frequently 3

Professional Disparities Bridging the Moderat Cost — Low Difficult Moderate 6Increasing collegial
between gap e moderate 1 1 Minus 1 and collective effort
trainees and between 2 2 within departments
consultants expectation

sand Acceptabilit
respect in y-

trainees and moderate
consultants 2

Personal Having Supporting Low Cost — high Low ModEas Moderate 4Increasing parity of
family surgery 1 1 1 y Minus 1 esteem and work-life
commitment parents by 3 balance for

allowing Acceptabilit performance
them more y-low optimisation
time to raise 1

a family
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Appendix AH — Seven step process of macro-level intervention for Chapter 7

1.  Applying the behaviour to the COM-B system

Applying the COM-B system to complete a behavioural diagnosis then occurred. This identifies what needs to change within the

surgeon and/or their environment in order to elicit the desired change in behaviour. Using the quantitative and qualitative

analysis above an applied COM-B system was created.

Target behaviour: Increasing confidence in scientific principles of positive behaviour change to reduce self-reported fatigue

Did not know what were the best ways to optimise their performance in managing fatigue risks

Didn’t feel the need to make any change as they felt they were doing what was required at this point to

‘make it” in surgery

Didn’t have time in their day to make space for effective intervention changes

What needs to happen for target behaviour to occur?
Having the physical ability to get a good night’s rest

(i.e. not having a pathological sleep condition)

Know the correct ways to performance manage/sleep

effectively/think positively

Know the impact of fatigue on performance, patient

care and wellbeing

Ability to actually effectively rest/get enough

sleep/performance manage/fatigue manage

Seeing staff prioritising getting sufficient rest,
prioritising positive psychology principles and
performance management

Hold beliefs that the longer hours they work the more

they will be productive

Holding the belief that sleep and rest are not as

impactful as they are with regards to performance

Holding the belief that sleep and rest are not as impact

as they are with regards to wellbeing
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Is there a need for change?

No change needed as most surgeons have these
skills — though could be argued if some surgeons
have occupational insomnia is related to this
Change needed as surgeons not aware of these
principles to the extent required — or emphasis of

them

Change needed as surgeons not aware of these
principles to the extent require — or emphasis of
them

Change needed as staff are currently working

more than recommended guidelines.

Current work rotas not facilitating a work-life

balance

Change needed in personal lives to facilitate
getting a good night rest.

Change needed as surgeons do not always see
seniors prioritising rest and other human related
factors

Change belief that performance management

requires effective rest management

Change belief that fatigue does indeed impact

performance

Change belief that fatigue does indeed impact

wellbeing



Holding the belief that sleep and rest are not as

impactful as they are with regards to patient care

Holding the belief that positive psychology are not

useful

up early, not going to bed early enough, not taking

enough breaks during the working day, not leaving

wellbeing to others, being caught in the ‘constant

learning’

Change belief that fatigue does indeed impact

patient care

Change belief that positive psychology does
impact wellbeing and performance to access

thriving states

Having established routines and habits (such as getting Change needed to establish routine and habit

formation

work on time, overcaffeinated, not talking about their

Behavioural Diagnosis of the relevant COM-B components: Psychological ability, Physical opportunity, Social opportunity, Reflective

motivation, Automatic motivation

Behavioural diagnosis of the relevant COM-B components for behaviour change in surgeons

2. Mapping to Intervention Functions

Providing an exhaustive list of potential interventions to mirror the nine intervention functions then occurred. These intervention

functions were aligned to the behaviour diagnosis identified previously to identify which intervention functions are most suitable

to elicit the desired behaviour change for this intervention.

Increasing knowledge or understanding.

Using communication to induce positive or negative
feelings or stimulate action
Creating expectation of reward

Creating expectation of punishment or cost

Coercion |
- -

Using rules to reduce the opportunity to engage in the
target behaviour (or to increase the target behaviour by
reducing the opportunity to engage in competing
behaviour)

Environmental Restructuring Changing the physical or social context

(VT[T el Providing an example for people to aspire to or imitate
observers pay attention, have adequate self-efficacy and skills,

identify with the model, and observe o coping mode! insteod of o

mastery model (Kelder et al., 2015)

Increasing means/reducing barriers to increase capability
or opportunity

Mapping intervention functions to surgical intervention examples
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Running a series of classes on sleep science, performance management and positive
psychology modelled off elite industries
Using imagery such as a better work-life balance and patient care to increase fatigue
management
Telling them if they impl hi in sleep 1, perfarmance management
and positive psychology, they will get more surgery exposure/money
Raising the cost of non-compliance with EWTD by having individuals pay the price

g a series of worksh in fi i states to identify when they should stop and
check human factors.

Running workshops with consultants on modelling the three areas of science

Running a series of interactive workshops on the three areas of research
Reducing key-card access to certain rooms after working hours to encourage ‘go home’
culture. Not allowing surgeons into theatre after a certain amount of hours in work.

Providing nudges for taking more breaks, having an app which checks in on performance
and hology, or providing with datory rest breaks

Having experts from elite industries (sport, aviation) speak about importance of
interventions. Have them work with key change-agents within department (e.g Director
of Perioperative Care) and have the consultants/director SHOW their changed practice to

trainees.

CBT-I to help with sleep insomnia or anxiety gement, sleeping tablets,
waork rotas, offering more familial support etc.




Education Persuasion Incentivisation Coercion Training

Restriction

Environmental Modelling Enablement

Capability
psychological:

Motivation
automatic:

Motivation
reflective:
Opportunity
physical:

Restructuring

Opportunity
social:

Alignment of the intervention functions to identified behavioural COM-B behavioural diagnosis

3. Mapping to Policy Categories

Providing an exhaustive list of policy categories to mirror the seven policy categories then occurred. These policy were then

aligned to the relevant intervention functions identified to identify which policy categories are most suitable to enable and

support the desired behaviour change for this intervention.

Communication/Marketing Using print, electronic, telephonic or broadcast media

Creating documents that recommend or mandate
practice. This includes all changes to service provision

Using the tax system to reduce or increase the financial
cost

e e

Environmental/Social Planning Designing and/or controlling the physical or social
environment

Service Provision Delivering a service

Mapping policy categories to surgical policy examples

Education Persuasion Incentivisation Coercion Training

Communication/Marketing

Policy Categories Surgical Example

Stop the fatigue instit ly/nationally

Positive psychology, sleep science and performance management
email synopses sent weekly for a month

Producing and disseminating the fatigue risk
/performance mar programme to all

stakeholders
Increasing EWTD sanctions on HR departments/HSE for non-
compliancy

Establishing a requirement for no more 24 hour rotas

A minimum work number personnel working at any given stage

Significant ergonomic changes similar to Google/Facebook i.e.
facilities on site

Establishing support groups for positive psychology intervention/
creating a fortnightly check-in service with the lead researcher as a
‘coaching’ session/Increasing national resource allocation

Environmental Enablement

Restructuring

Restriction Modelling

Guidelines

Fiscal

Regulation

Legislation

Environmental/Social Planning

Service Provision

Alignment of policy categories to identified relevant intervention functions
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4.  Applying the theoretically informed criteria to intervention function and policy categories

Having completed an exhaustive list of potential interventions, a tubulised version of intervention functions and supporting policy

categories was created to identify the theorised applicable intervention functions and policy categories.

Running a series of
interactive
workshops on the
three areas of

research

COM-B What happens for Is there a Likely Potential activity Likely effective Potential activity
Component target behaviour need for effective Policy
Required to occur? change? intervention
Capability Know the correct Change Education Running a series of Communication/Market Stop the fatigue campaign
psychological: ways to needed as classes on sleep institutionally/nationally
performance surgeons not science,
manage/sleep aware of performance Positive psychology, sleep
effectively/think these management and science and performance
positively principles to positive psychology management email
the extent modelled off elite synopses sent weekly for a
Know the impact required — or industries month
of fatigue on emphasis of Guidelines Producing and
performance, them disseminating the fatigue
patient care and risk
wellbeing Change management/performance
needed as management programme
surgeons not to all stakeholders
aware of Regulation Establishing a requirement
these for no more 24 hour rotas
principles to Legislation A minimum work number
the extent personnel working at any
require — or given stage
emphasis of Service Provision Establishing support
them groups for positive
psychology intervention/
creating a fortnightly
check-in service with the
lead researcher as a
‘coaching’
session/Increasing national
resource allocation
Training Running a series of Guidelines Producing and
workshops in disseminating the fatigue
fatigued states to risk
identify when they management/performance
should stop and management programme
check human to all stakeholders
factors. Fiscal Increasing EWTD sanctions
on HR departments/HSE
Running workshops for non-compliancy
with consultants on Regulation Establishing a requirement
modelling the three for no more 24 hour rotas
areas of science
Legislation A minimum work number

personnel working at any

given stage

Service Provision

Establishing support
groups for positive
psychology intervention/
creating a fortnightly
check-in service with the
lead researcher as a

‘coaching’
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session/Increasing national

resource allocation

Enablement CBT-I to help with Guidelines Producing and
sleep insomnia or disseminating the fatigue
anxiety risk
management, management/performance
sleeping tablets, management programme
changing work to all stakeholders
rotas, offering more Fiscal Increasing EWTD sanctions
familial support etc. on HR departments/HSE
for non-compliancy
Regulation Establishing a requirement
for no more 24 hour rotas
Legislation A minimum work number
personnel working at any
given stage
Environmental/Social Significant ergonomic
AT changes similar to
Google/Facebook i.e.
facilities on site
Service Provision Establishing support
groups for positive
psychology intervention/
creating a fortnightly
check-in service with the
lead researcher as a
‘coaching’
session/Increasing national
resource allocation
Motivation Having established Change Persuasion Using imagery such Communication/Market Stop the fatigue campaign
automatic: routines and needed to as a better work-life institutionally/nationally
habits (such as establish balance and patient
getting up early, routine and care to increase Positive psychology, sleep
not going to bed habit fatigue science and performance
early enough, not formation management management email

taking enough
breaks during the
working day, not
leaving work on
time,
overcaffeinated,
not talking about
their wellbeing to
others, being
caught in the

‘constant learning’

synopses sent weekly for a

month

Guidelines

Producing and
disseminating the fatigue
risk
management/performance
management programme

to all stakeholders

Regulation

Establishing a requirement

for no more 24 hour rotas

Legislation

A minimum work number
personnel working at any

given stage

Service Provision

Establishing support
groups for positive
psychology intervention/
creating a fortnightly
check-in service with the
lead researcher as a
‘coaching’
session/Increasing national

resource allocation
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Incentivisation

Telling them if they
implement changes
in sleep regulation,
performance
management and
positive psychology,
they will get more
surgery

exposure/money

Communication/Market

Stop the fatigue campaign

institutionally/nationally

Positive psychology, sleep
science and performance
management email
synopses sent weekly for a

month

Guidelines

Producing and
disseminating the fatigue
risk
management/performance
management programme

to all stakeholders

Fiscal

Increasing EWTD sanctions
on HR departments/HSE

for non-compliancy

Regulation

Establishing a requirement

for no more 24 hour rotas

Legislation

A minimum work number
personnel working at any

given stage

Service Provision

Establishing support
groups for positive
psychology intervention/
creating a fortnightly
check-in service with the
lead researcher as a
‘coaching’
session/Increasing national

resource allocation

Coercion

Raising the cost of
non-compliance
with EWTD by
having individuals

pay the price

Communication/Market

Stop the fatigue campaign

institutionally/nationally

Positive psychology, sleep
science and performance
management email
synopses sent weekly for a

month

Guidelines

Producing and
disseminating the fatigue
risk
management/performance
management programme

to all stakeholders

Fiscal

Increasing EWTD sanctions
on HR departments/HSE

for non-compliancy

Regulation

Establishing a requirement

for no more 24 hour rotas

Legislation

A minimum work number
personnel working at any

given stage

Service Provision

Establishing support
groups for positive
psychology intervention/
creating a fortnightly

check-in service with the
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lead researcher as a
‘coaching’
session/Increasing national

resource allocation

Training

Running a series of
workshops in
fatigued states to
identify when they
should stop and
check human

factors.

Running workshops
with consultants on
modelling the three

areas of science

Running a series of
interactive
workshops on the
three areas of

research

Guidelines

Producing and
disseminating the fatigue
risk
management/performance
management programme

to all stakeholders

Fiscal

Increasing EWTD sanctions
on HR departments/HSE

for non-compliancy

Regulation

Establishing a requirement

for no more 24 hour rotas

Legislation

A minimum work number
personnel working at any

given stage

Service Provision

Establishing support
groups for positive
psychology intervention/
creating a fortnightly
check-in service with the
lead researcher as a
‘coaching’
session/Increasing national

resource allocation

Environmental

Restructuring

Providing nudges
for taking more
breaks, having an
app which checks in
on performance and
psychology, or
providing with
mandatory rest

breaks

Guidelines

Producing and
disseminating the fatigue
risk
management/performance
management programme

to all stakeholders

Fiscal

Increasing EWTD sanctions
on HR departments/HSE

for non-compliancy

Regulation

Establishing a requirement

for no more 24 hour rotas

Legislation

A minimum work number
personnel working at any

given stage

Environmental/Social

Planning

Significant ergonomic
changes similar to
Google/Facebook i.e.

facilities on site

Modelling

Having experts from
elite industries
(sport, aviation)
speak about
importance of
interventions. Have
them work with key
change-agents
within department
(e.g. Director of
Perioperative Care)
and have the

consultants/director

Communication/Market

Stop the fatigue campaign

institutionally/nationally

Positive psychology, sleep
science and performance
management email
synopses sent weekly for a

month

Service Provision

Establishing support
groups for positive
psychology intervention/
creating a fortnightly

check-in service with the
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SHOW their
changed practice to

trainees.

lead researcher as a
‘coaching’
session/Increasing national

resource allocation

Enablement CBT-I to help with Guidelines Producing and
sleep insomnia or disseminating the fatigue
anxiety risk
management, management/performance
sleeping tablets, management programme
changing work to all stakeholders
rotas, offering more Fiscal Increasing EWTD sanctions
familial support etc. on HR departments/HSE
for non-compliancy
Regulation Establishing a requirement
for no more 24 hour rotas
Legislation A minimum work number
personnel working at any
given stage
Environmental/Social Significant ergonomic
FETTI changes similar to
Google/Facebook i.e.
facilities on site
Motivation Hold beliefs that Change belief Education Running a series of Communication/Market Stop the fatigue campaign
reflective: the longer hours that classes on sleep institutionally/nationally
they work the performance science,
more they will be management performance Positive psychology, sleep
productive requires management and science and performance
effective rest positive psychology management email
Holding the belief management modelled off elite synopses sent weekly for a
that sleep and rest industries month
are not as Change belief Guidelines Producing and
impactful as they that fatigue disseminating the fatigue
are with regards to does indeed risk
performance impact management/performance
performance management programme
Holding the belief to all stakeholders
that sleep and rest Change belief Regulation Establishing a requirement
are not as impact that fatigue for no more 24 hour rotas
as they are with does indeed Legislation A minimum work number
regards to impact personnel working at any
wellbeing wellbeing given stage
Service Provision Establishing support
Holding the belief groups for positive
that sleep and rest psychology intervention/
are not as Change belief creating a fortnightly
impactful as they that fatigue check-in service with the
are with regards to does indeed lead researcher as a
patient care impact patient ‘coaching’
Calc session/Increasing national
Holding the belief resource allocation
that positive Change belief Persuasion Using imagery such Communication/Market Stop the fatigue campaign

psychology are not

useful

that positive
psychology
does indeed
impact
wellbeing and

performance

as a better work-life
balance and patient
care to increase
fatigue

management

institutionally/nationally

Positive psychology, sleep
science and performance
management email
synopses sent weekly for a

month
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to access

thriving states

Guidelines

Producing and
disseminating the fatigue
risk
management/performance
management programme

to all stakeholders

Regulation Establishing a requirement
for no more 24 hour rotas
Legislation A minimum work number

personnel working at any

given stage

Service Provision

Establishing support
groups for positive
psychology intervention/
creating a fortnightly
check-in service with the
lead researcher as a
‘coaching’
session/Increasing national

resource allocation

Incentivisation

Telling them if they
implement changes
in sleep regulation,
performance
management and
positive psychology,
they will get more
surgery

exposure/money

Communication/Market

Stop the fatigue campaign

institutionally/nationally

Positive psychology, sleep
science and performance
management email
synopses sent weekly for a

month

Guidelines

Producing and
disseminating the fatigue
risk
management/performance
management programme

to all stakeholders

Fiscal

Increasing EWTD sanctions
on HR departments/HSE

for non-compliancy

Regulation

Establishing a requirement

for no more 24 hour rotas

Legislation

A minimum work number
personnel working at any

given stage

Service Provision

Establishing support
groups for positive
psychology intervention/
creating a fortnightly
check-in service with the
lead researcher as a
‘coaching’
session/Increasing national

resource allocation

Coercion

Raising the cost of
non-compliance
with EWTD by
having individuals

pay the price

Communication/Market

Stop the fatigue campaign

institutionally/nationally

Positive psychology, sleep
science and performance

management email
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synopses sent weekly for a

month

Guidelines

Producing and
disseminating the fatigue
risk
management/performance
management programme

to all stakeholders

Fiscal

Increasing EWTD sanctions
on HR departments/HSE

for non-compliancy

Regulation

Establishing a requirement

for no more 24 hour rotas

Legislation

A minimum work number
personnel working at any

given stage

Service Provision

Establishing support
groups for positive
psychology intervention/
creating a fortnightly
check-in service with the
lead researcher as a
‘coaching’
session/Increasing national

resource allocation

Opportunity
physical:

Ability to actually
effectively rest/get
enough
sleep/performance
manage/fatigue

manage

Change
needed as
staff are
currently
working more
than
recommended

guidelines.

Current work
rotas not
facilitating a
work-life

balance

Change
needed in
personal lives
to facilitate
getting a good

night rest.

Training Running a series of Guidelines Producing and

workshops in disseminating the fatigue

fatigued states to risk

identify when they management/performance

should stop and management programme

check human to all stakeholders

factors. Fiscal Increasing EWTD sanctions
on HR departments/HSE

Running workshops for non-compliancy

with consultants on Regulation Establishing a requirement

modelling the three for no more 24 hour rotas

aleasiEEehce Legislation A minimum work number
personnel working at any

Running a series of dlvan e

LEEEET Service Provision Establishing support

workshops on the -
groups for positive

iR EER El psychology intervention/

S creating a fortnightly
check-in service with the
lead researcher as a
‘coaching’
session/Increasing national
resource allocation

Restriction Reducing key-card Guidelines Producing and

access to certain disseminating the fatigue

rooms after working risk

hours to encourage management/performance

‘go home’ culture. management programme

Not allowing to all stakeholders

surgeons into Regulation Establishing a requirement

theatre aftera
certain amount of

hours in work.

for no more 24 hour rotas
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Legislation

A minimum work number
personnel working at any

given stage

Environmental

Restructuring

Providing nudges
for taking more
breaks, having an
app which checks in
on performance and
psychology, or
providing with
mandatory rest

breaks

Guidelines

Producing and
disseminating the fatigue
risk
management/performance
management programme

to all stakeholders

Fiscal

Increasing EWTD sanctions
on HR departments/HSE

for non-compliancy

Regulation

Establishing a requirement

for no more 24 hour rotas

Legislation

A minimum work number
personnel working at any

given stage

Environmental/Social

Significant ergonomic

AT changes similar to
Google/Facebook i.e.
facilities on site
Enablement CBT-I to help with Guidelines Producing and
sleep insomnia or disseminating the fatigue
anxiety risk
management, management/performance
sleeping tablets, management programme
changing work to all stakeholders
rotas, offering more Fiscal Increasing EWTD sanctions
familial support etc. on HR departments/HSE
for non-compliancy
Regulation Establishing a requirement
for no more 24 hour rotas
Legislation A minimum work number
personnel working at any
given stage
Environmental/Social Significant ergonomic
Ganplne changes similar to
Google/Facebook i.e.
facilities on site
Opportunity Seeing staff Change Restriction Reducing key-card Guidelines Producing and
social: prioritising getting needed as access to certain disseminating the fatigue
sufficient rest, surgeons do rooms after working risk
prioritising positive not always hours to encourage management/performance
psychology see seniors ‘go home’ culture. management programme
principles and prioritising Not allowing to all stakeholders
performance rest and other surgeons into Regulation Establishing a requirement
management human theatre after a for no more 24 hour rotas
related factors certain amount of Tegislation A minimum work number
IS I eits personnel working at any
given stage
Environmental Providing nudges Guidelines Producing and

Restructuring

for taking more
breaks, having an
app which checks in
on performance and

psychology, or

disseminating the fatigue
risk
management/performance
management programme

to all stakeholders
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providing with
mandatory rest

breaks

Fiscal Increasing EWTD sanctions
on HR departments/HSE
for non-compliancy

Regulation Establishing a requirement
for no more 24 hour rotas

Legislation A minimum work number

personnel working at any

given stage

Environmental/Social

Planning

Significant ergonomic
changes similar to
Google/Facebook i.e.

facilities on site

Modelling

Having experts from
elite industries
(sport, aviation)
speak about
importance of
interventions. Have
them work with key
change-agents
within department
(e.g. Director of
Perioperative Care)
and have the
consultants/director
SHOW their
changed practice to

trainees.

Communication/Market

Stop the fatigue campaign

institutionally/nationally

Positive psychology, sleep
science and performance
management email
synopses sent weekly for a

month

Service Provision

Establishing support
groups for positive
psychology intervention/
creating a fortnightly
check-in service with the
lead researcher as a
‘coaching’
session/Increasing national

resource allocation

Enablement

CBT-I to help with
sleep insomnia or
anxiety
management,
sleeping tablets,
changing work
rotas, offering more

familial support etc.

Guidelines

Producing and
disseminating the fatigue
risk
management/performance
management programme

to all stakeholders

Fiscal

Increasing EWTD sanctions
on HR departments/HSE

for non-compliancy

Regulation

Establishing a requirement

for no more 24 hour rotas

Legislation

A minimum work number
personnel working at any

given stage

Environmental/Social

Planning

Significant ergonomic
changes similar to
Google/Facebook i.e.

facilities on site

A broad overview of component to intervention suggestion

In ascending order of prevalence, the most theoretically applicable intervention functions included:

1. Enablement

2. Environmental Restructuring

3. Education, Persuasion, Incentivisation, Coercion, Restriction, Modelling

In ascending order of prevalence, the most theoretically applicable policy categories to support these applicable intervention

functions included:
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1.  Guidelines, Regulation and Legislation
2.  Fiscal, Service Provision

3. Communication/Marketing

4.  Applying the APEASE criteria to intervention function

Using the APEASE criteria, the intervention functions were deemed to either meet the criteria, meet the criteria with conditions,

or not meet the criteria.

Intervention Function m es it meet the APEASE criteria?

Running a series of classes on sleep science, performance managementand A - mederate Meet the criteria = can be run
positive psychology modelled off elite industries . alongside the morning meetings.

Using imagery such as a better work-life balance and patient care to increase Meet the criteria with conditions — if

fatigue management oy used in the context of cognitive
feud dissonance and cognitive forcing in
ow situations such as simulation it could
work
Telling them if they in sleep :: Maybe — will definitely help address
management and pasitive psychology, they will get mare surgery - moderste the ‘modifiable’ aspect of this
e :_-r.": regarding going home etc.
£-high
Raising the cost of non-compliance with EWTD by having individuals pay the ::h- “ Don’t meet criteria - not acceptable
price E-low to staff
Alow
5 high
E-high
Running a series of workshaps in fatigued states to identify when they should A" edesie Meet the criteria — could be done
stop and check human factors. fo—— during as an interactive series or
e online
Running vith the three areas of science ¢. iow
Running a series of interactive workshops on the three areas of research
igh

Environmental Restructuring Providing nudges for taking more breaks, having an app which checksinon  4-modese Meet the criteria — putting up
rf or providing with ¥ posters, extra facilities such as beds
etc.

Madelling Having experts from elite industries (sport, aviation) speak about importance :m Meet the criteria - applicable in this

«of interventions. Have them work with key change-agents within department . nign sense and may play an important role

(e.g Director of Care) and have /i tor SHOW 1" in culture shift towards performance

their changed practice to trainees. £~ moderate management and regulation

CBT- to help with sleep insomnia or anxiety management, sleeping tablets, :: Yes - provision of some form of

changing work rotas, offering more familial support ete. - high “counselling’ to the surgeons or
;;,’: coaching may assist in helping them
E-low form behaviours

Restriction Reducing key-card access to certain rooms after working hours to encourage  A- Don't meet criteria — not feasible in
‘go home' culture. Not allowing surgeans into theatre after a certain amount ¢ i this context
of hours in work. i

5-high
£-high
A
-
1
A
s
3

APEASE criteria applied to intervention functions

Based off the above APEASE criteria, the most applicable intervention functions included:
Education

Training

Environmental Restructuring

Modelling

vk W oe

Enablement
In addition, other intervention functions which were applicable subject additional conditions included:

1.  Persuasion (limited by affordability and practicality)

2. Incentivisation (limited by. affordability, equity and cost-effectiveness)
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6.  Applying the APEASE criteria to policy categories

Using the APEASE criteria and recommended intervention functions, a modified APEASE criteria for policy categories were deemed

to either meet the criteria, meet the criteria with conditions, or not meet the criteria.

Capability Psychological

Motivation Reflective

Motivation Automatic

Opportunity Physical

Opportunity Social

Motivation Automatic

Opportunity Social

Capability Physical

Capability Psychological

Motivation Automatic

Opportunity Physical

Opportunity Social
Capability Physical

Capability Psychological

Motivation Reflective

Opportunity Physical

Communication/Marketing

Guidelines

Regulation

Legislation
Service Provision

Guidelines

Fiscal

Regulation

Legislation
Environmental/Social Planning
Communication/Marketing

Service Provision

Guidelines
Fiscal

Regulation

Legislation
Environmental/Social Planning

Service Provision

Guidelines
Fiscal

Regulation

Legislation

Service Provision

Meet the criteria

Meet the criteria

Meet the criteria with.
Conditions - Possible in long
term

Don’t meet criteria

Meet the criteria

Meet the criteria

Don’t meet criteria

Meet the criteria with
conditions - Possible in long
term

Don’t meet criteria

Don’t meet criteria

Meet the criteria

Meet the criteria

Meet the criteria

Don’t meet criteria

Meet the criteria with
conditions - Possible in long
term

Don’t meet criteria

Don’t meet criteria

Meet the criteria

Meet the criteria

Don’t meet criteria

Meet the criteria with
conditions - Possible in long
term

Don’t meet criteria

Meet the criteria

Motivation Automatic

Motivation Reflective

Motivation Automatic

Motivation Reflective

Communication/Marketing
Guidelines

Regulation

Legislation

Service Provision
Communication/Marketing
Guidelines

Fiscal

Regulation

Legislation

Service Provision
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Meet the criteria

Meet the criteria

Don’t meet criteria

Don'’t meet criteria

Meet the criteria

Meet the criteria

Meet the criteria

Don’t meet criteria

Meet the criteria with
conditions - Possible in long
term

Meet the criteria with
conditions - Not practicable in
hospital

Meet the criteria



APEASE criteria applied to policy categories

Based off the above APEASE criteria, the most applicable policy categories included:
1. Communication/Marketing
2. Guidelines

3. Service Provision

In addition, other policy categories which were applicable subject additional conditions included:

1.  Regulation (possible in the longer term)

7. Merging the theoretical informed criteria to the APEASE criteria
In order to find a balance between the theory informed criteria recommendations and APEASE criteria recommendations

comparison tables between both were drawn to find areas of consistency.

THEORETICAL ANALYSIS APEASE CRITERIA

Restriction
Coercion

With additional requirements With additional requirements

Comparison table of intervention functions of theory informed criteria and APEASE criteria

THEORETICAL ANALYSIS APEASE CRITERIA

Legislation
Fiscal

In longer-term

Comparison table of policy categories of theory informed criteria and APEASE criteria
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Appendix Al — Four step process of micro-level intervention

1. Identifying relevant TDF domains
In order to commence the micro-level intervention, identifying the relevant TDF domains to the five identified components of the
COM-B model, as well as provided a surgical context them was undertaken. Deciding to focus this point on three areas of the
COM-B system which were determined most amenable to change by the researcher (i.e. psychological capability, motivation

automatic and motivation reflective), a filtering of relevant TDF domains further occurred.

=
_Mmmmmm =

ocial/professional role and identity and displayed personal qualities of an individual in a social or ~ Over-worked
-nrltaﬂins
Personality-driven beliefs
ut capabilities Acceptance of the truth, reality or validity about an ability, talent or facility that a person can Beyond need for sleep
put to constructive use,
_“mmmm.m,ww B S
] = =

_ Z : - B
_m-ﬂwmwmnuwmmuummmmm Be a great surgeon; Do in patients bestinterests

between the response and a given stimulus.
lemory, attention and decision processes The ability to retain fo cts of the and choose  Highly complex individuals with a priority aligned to surgical work
between two or more alternatives.
__
__

decision to perform or to act in a certain way. Overwork to get exposure to learning/needs of patients

A complex reaction frustration towards the ‘system’

Behavioural regulation Anything aimed at hanging or measured actions. Interventions required

Theoretical domains framework mapping with surgical context

Domain of | TDF Domain TDF Domain TDF TDF Domain | TDF TDF
Domain Domain | Domain

Psychological
Capability

Motivation
Reflective

CLEEL LA Environmental
Physical context and
resource

L LLE LA Social influence
Social

Linking focused components of the COM-B to relevant TDF domains for prioritisation
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2.

Identifying the relevant constructs, considerations and behaviour change techniques

Having prioritised the TDF domains, they were then elaborated further to explore the relevant constructs which would inform

outcome measurement of the intervention, key considerations in intervention material design, and the evidence based approach

through an associated behaviour technique and its relevance to surgery.

Domain

lQuestion/s

Relevance, associated

Change T

scientific rationale)

Do they know the guideline, what do they think it says
lor what the evidence is behind?

it?

Procedural knowledge

Do they know they should be, and/or why?
they should be doing x?

Knowledge of task

nvironment

\What is the environment for doing x? Are they aware of

the ins and outs of the environment?

BCTs: Feedback and Monitoring,
Shaping Knowledge, Natural

Consequences

Relevance: Surgeons don’t know
about sleep science, performance
science and positive psychology

science

kills

Do they know how to do x?

kills development

Have they had the right training to do x?

Do they feel competent in delivering x?

How easy or difficult is it to perform x in

the given context?

Interpersonal skills

Do they have the necessary interpersonal skills to work
\with others to deliver x or?

undertake x?

BCTs: Repetition

and Substitution

Relevance: Surgeons don’t present
with the necessary skills to self-

regulate

Practice

|Are there adequate opportunities to?

practice x?

kill assessment

lAre they assessed and given feedback on the quality

lof their participation or delivery?

Professional identity

\What do they think about the credibility of

lthe source of the guideline?

BCTs: None Given

Professional role

Is the delivery within the role of the

professional?

Do they think a guideline should determine their

behaviour?

Do they identify with x?

Professional

boundaries

Is doing x compatible with professional

standards?

How confident are they about x despite the

difficulties?

Do they think the guideline or x is in

keeping with what others are doing?

Leadership

Management or leaders facilitate the

delivery of x

Organisational

Management or leaders are willing to listen to problems

lassociated with x or guidelines

\What would help them?

BCTs: Self-Belief

elf-efficacy

How difficult or easy is it for them to do x?

Relevance: Surgeons believe they

Perceived behavioural

Do they have control over delivering x?

can make the changes required to

make effective change

Do they believe they can effectively

delivery x in context?

elf-esteem

Do they feel good about themselves when

delivering x?

Empowerment

Do they feel empowered by the work in delivering

x?
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IAre they confident they can deliver x despite

the difficulties with self?

|Are they optimistic about the outcome?

BCTs: Self-belief

|Are they pessimistic about the outcome?

IAre they always expecting good things to happen,
despite the fact that sometimes

bad things happen?

Relevance: What are the personal
factors for each surgeon that

influence participation behaviour?

Do they identify with feelings of optimism?

Do they expect a worthwhile outcome?

oes pessimism interfere with
participation? Why is there

lan inertia?

Do they believe the delivery of x is useful?

BCTs: Covert Learning,

lexpectancies

Do they expect a worthwhile outcome?

Comparison of Outcomes,

Natural Consequences, Reward

Characteristics of

loutcome expectancies

Is it worthwhile to care?

and Threat

Anticipated regret

Do they feel they might regret delivering x?

Relevance: Is the outcome

IConsequents

\What are the costs and consequences of doing x?

going to be better than the

status quo?

I\What are and how likely are the rewards associated with

doing x?

BCTs: Scheduled Consequences,

Reward and Threat

Relevance: Do surgeons see that the

benefits outweigh the costs?

Do surgeons suffer any perceived or

Does the evidence and other incentives suggest doing x is

a good thing?

real consequences for not

participating?

Punishment

|Are there punishments associated with not

doing x?

|Are surgeons aware or any rewards or|

IConsequents

IWhat are the costs/ consequences of not

doing x?

incentives, including social or

lemotional rewards?

Reinforcement

How will they feel if they do or don’t do x? Are there
financial reimbursements or

recognitions?

IContingencies

Do benefits outweigh the costs?

I\What sanctions might be imposed and

hy?

tability of intentions

Do they intend to deliver or not deliver x

consistently over a period of time?

BCTs: Goals and Planning

tages of change

imodel

How strong is their intention to deliver x? (Not

considering, considering, acting)

Relevance: Do surgeons intend to

lengage in this initiative?

Where are they in stages of change?

lAre there goals set in the immediate and

distant future for x?

BCTs: Goals and Planning

How important are achieving goals

associated with x?

Relevance: Do other things get in

the way of doing the required

Goal / target setting

|Are there other things that they want to

achieve that could interfere with x?

behavioural change?

\What stage of change are

Goals (autonomous /

controlled)

How much do they feel they need to do x?

surgeons at regarding behavioral

Ichange?

Action planning

Has a plan been put in action do to x?

Implementation

intention

\What is the intention of doing x in a given period?

s this ‘thriving’ concept important

lor valued?
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Delivering x is something they seldom or

loften forget?

BCTs: None Given

\Will they think to do x?

ttention control

How much attention will they have to pay

to do x?

Decision making

\Will they remember to do, and then make the decision to
do x? Might they decide not

to?

Cognitive overload /

How much cognitive power is needed for x? Is it affected

by tiredness?

\When working with x, there are feelings of fear

BCTs: Natural Consequences,

IWhen working with x, there are feelings of

lanxiety

Regulation, Social Support

Working with x is likely to create affect

Relevance: How does the surgeon

Working with x is likely to be stressful

feel about participation in the

Depression

Working with x contributes to depressed feelings

project?

Positive / negative

ffect

\Working with x can be positive, negative, or

both

Is anxiety/worry about failure a

barrier to participation?

Is tiredness and burn-out a

disincentive?

elf-monitoring

Breaking habit

ction planning

lAre self-monitoring behaviours are needed

to deliver x?

BCTs: Feedback and Monitoring

Relevance: Does engaging in this
behavioural change mean going out
lof the way, or significantly
laltering/breaking well-established

patterns/habits?

Does the surgeon feel a burden of
making a plan or action or having to

be more self-aware?

Relevant TDF domains, associated constructs and BCTs
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3. Identifying the relevant BCTs with associated domain in COM-B and TDF

A link between the macro to micro-level intervention was then conducted.

DOMAIN COM-8

Domain TDF

Feedback and monitoring

Shaping knowledge

Natural consequences

Cognitive and interpersonal skill

Repetition and substitution

Memory, attention and decision process

Nil

Behavioural regulation

Feedback and monitoring

List of BCT’s to be used for the intervention in affiliation with associated domain in COM-B and TDF

4.  Applying the APEASE criteria to BCTs

Identifying relevant surgical contexts to each BCT was undertaken and then application of the APEASE criteria to the BCT to

prioritise relevant BCTs for inclusion in this intervention. Each BCT was assigned a numerical value to prioritise. Those that scored

10.5 or above (i.e. the top 12% of BCTs) were prioritised. These are brainstormed below.

Score of 12

Score of 11

Score of 10.5

Use methods specifically designed to emphasise the

consequences of performing the behaviour with the aim
of making them more memorable (goes beyond
informing about consequences) Note: if information
about consequences, also code 5.1, Information about
health consequences, 5.6, Information about
emotional consequences or 5.3, Information about

social and envir

Set or agree on a goal defined in terms of the behavior to

be achieved

Note: only code goal-setting if there is sufficient evidence that
goal set as part of intervention; if goal unspecified or a
behavioural outcome, code 1.3, Goal setting (outcome); if the
goal defines a specific context, frequency, duration or intensity

for the behaviour, also code 1.4, Action planning

Establish a method for the person to monitor

and record their behavior(s) as part of a

behavior change strategy Note: if monitoring

is part of a data collection procedure rather

than a

strategy aimed at changing behaviour, do not code; if
monitoring of outcome of behaviour, code 2.4, Self-

(s) of beh

ing of - if monitoring

is by someone else (without feedback), code 2.1,

foodback

ing of bek by others without f

Show cases within medicine/other sectors where sleep
deprivation/fatigue and performance
management/positive psychology or poor psychology
and culture has caused significant error — this is
particularly important as behaviour change in surgeons
is only likely to come if ‘forced’ by compromise to
patient safety. Can’t be framed in either

positive/negative or both lights.

Increase awareness in the domains of the three sciences of
sleep science, performance management and positive
psychology i.e. levels of knowledge (understanding,

appreciation, application)

Ask the surgeon to record daily in a diary whether
they have engaged in the desired behavior change
agreed upon in their ‘goal planning’ i.e., a change
based on the principles of

1. Sleep science

2. Performance management

3. Positive psychology

With reference to the duration frequency,

intensity, and form of the behaviour.

Alternatively, tracker devices owned by the
surgeon may be used to measure the three
domains e.g.
1.Sleept tracker device
2. Performance management trackers such as
crew alert lite, fatigue calculator, energy tracker
3. Use of mindfulness or other positive
psychology-based apps
4. Human factors-based app linking HALT to

level of wellbeing (e.g., silver cloud)
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Present verbal or visual communication from a Analyse, or prompt the person to analyse, factors Establish a method for the person to

credible source in favour of or against the influencing the behavior and generate or select strategies monitor and record the outcome(s) of their

behavior that include overcoming barriers and/or increasing behavior as part of a behavior change

facilitators (includes ‘Relapse Prevention’ and ‘Coping strategy

Note: code this BCT if source generally agreed on as Planning’) Note: if monitoring is part of a data collection

credible e.g., health professionals, celebrities or words procedure rather than a strategy aimed at
used to indicate expertise or leader in field and if the changing behavior, do not code ; if monitoring
communication has the aim of persuading; if behavior, code 2.3, Self-monitoring of

information about health consequences, also code 5.1, behavior; if monitoring is by someone else

(without feedback), code 2.5, Monitoring
(s) of beh
feedback

Information about health consequences, if about

emotional consequences, also code 5.6, Information by others

about emotional consequences; if about social,
environmental or unspecified consequences also code
5.3, Information about social and environmental

consequences

Present an expert opinion on the topics Conduct a reflection exercise which identifies individual Ask the surgeon to review their desired goals and

1. Fatigue (Taryn Taylor) barriers and facilitators to getting enough sleep, managing actual outcomes, examining how much

2. Performance regulation (Aviation Niall fatigue in work, and having a positive mindset and work improvement/non-improvement was noted at the
Buckley) individually through coaching to overcome barriers or end of each working week and identify what

3. Human factors (Eva Doherty) increase opportunities for facilitators helped go well and not so well in the form of a

4, Thriving (Elite sport Daniel Brown) diary

Set or agree on a goal defined in terms of a positive

outcome of wanted behavior Note: only code guidelines if > Level of knowledge on related

set as a goal in an intervention context; if goal is a constructs to three domains of

behavior, code 1.1, Goal setting (behavior); if goal intervention

unspecified code 1.3, Goal setting (outcome) > Levels of fatigue
Improved outcome measurements in the domains of the > Levels of perceived stress
outcomes: > Level of personal resilience
> Improved knowledge on related constructs > Level of overall Wellbeing
to three domains of intervention > Level of emotional and mental
> Reducing levels of fatigue wellbeing
> Reducing levels of perceived stress Level of states of thriving
> Improved levels of personal resilience > Level of thriving at work outcome
> Improving overall. Wellbeing measure
> Improving emotional and mental wellbeing Level of satisfaction with performance over past
> Improving states of thriving month on 11-point scale (Brown et al., 2017)
> Improved thriving at work outcome

measure
Improvement in satisfaction with performance over past

month on 11-point scale (Brown et al., 2017)

Prompt detailed planning of performance of the behavior
(must include at least one of context, frequency, duration,
and intensity). Context may be environmental (physical or
social) or internal (physical, emotional or cognitive)
(includes Implementation Intentions’)

Note: evidence of action planning does not necessarily

imply goal setting, only code latter if sufficient evidence

Prompt planning of a specific identified behaviour change
within personal context in either/and 1. Sleep science 2.
Performance management 3. Positive psychology with
identification of an action plan which specifies:

1. The context (environmental i.e., physical, or

social ; internal i.e., physical, emotional, or

cognitive)
2. The frequency of the action
3. The duration of the action
4. The intensity of the action

Encourage scheduling of the activity
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Monitor and provide feedback on the outcome of
performance of the behavior Note: if Biofeedback, code
only 2.6, Biofeedback and not 2.7, Feedback on outcome(s)
of behavior; if feedback is on behavior code 2.2, Feedback

on behavior; if there is no clear evidence that feedback was

given code 2.5, itoring (s) of behavior by

others without feedback; if feedback on behaviour is

evaluative e.g., praise, also code 10.4, Social reward

Inform the surgeon improvement/dis improvement was

noted in the pre-intervention outcome measurements

Outcome measurements in the domains of the outcomes
compared to pre-intervention:
> Level of knowledge on related constructs to
three domains of intervention
Levels of fatigue
Levels of perceived stress
Level of personal resilience
Level of overall Wellbeing

Level of emotional and mental wellbeing

YV V V V V V

Level of states of thriving

> Level of thriving at work outcome measure
Level of satisfaction with performance over past month on
11-point scale (Brown et al., 2017)
| o2 Comparon of outcomes prosandcons |
Advise the person to identify and compare reasons for
wanting (pros) and not wanting to (cons) change the
behavior (includes ‘Decisional balance’)

Note: if providing information about health

consequences, also code 5.1, Information about health

consequences; if providing information about emotional
consequences, also code 5.6, Information about
emotional consequences; if providing information about
social, environmental, or unspecified consequences also
code 5.3, Information about social and environmental

consequences

Have the surgeons identify the pros and cons for not
changing their behavior towards one of the three domains
of

1. Sleep science

2. Performance management

Positive psychology

Arrange verbal or non-verbal reward if and only if

there has been effort and/or progress in performing

the behavior (includes ‘Positive reinforcement’) Note:

if reward is material, code 10.2,
Material reward (behavior), if unspecified code 10.3,
Non-specific reward, and not 10.4, Social reward; if
reward is for outcome code 10.10, Reward (outcome). If
informed of reward in advance of rewarded behaviour,
also code one of: 10.1, Material incentive (behaviour);
10.5, Social incentive; 10.6, Non-specific

10.7, Self-incentive; 10.8, Incentive ( )

Have the consultant congratulate the surgeon for each day

they fulfill the desired behavioural change

Have lead researcher message them daily for updates and

provide positive reinforcement
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Appendix AJ — Study protocol used for Chapter 7 intervention study

Pre-post testing on educational and coaching based intervention on cohort of surgeons in Tallaght University Hospital

Question: Can the use of a behaviour-change intervention impact on self-reported access to states of self-reported thriving ?

Objectives:

- To assess relationship between known variables which impact on surgical performance in the context of evidence-based

tailored interventional design to elicit a casual association between modifiable factors to optimize surgical performance

- To explore impact of self-reported vitality and learning opportunities for surgeons to increase access to states of self-

reported thriving through an educational and complimentary coaching design study

Study Outcomes:

- Desired improvement in self-identified health-related behaviour using appropriate outcome measurement
- Desired improvement in self-reported fatigue levels
- Desired improvement in accessing states of thriving using appropriate outcome measurement

Process of Project Total Actions Location Timeline
Time
Introduction to Project Nil . Send email to participants with PIL Virtual 30
November
Baseline Assessment 20 . Aim for recruitment of 10 participants Department of December
minutes . Coffee and catering to encourage attendance Surgery, Tallaght 2020 -
. Thriving (Thriving at Work Scale/Basic Psychological Needs) University February
. Clinical Performance (Self-reported assessment of Hospital 2021
performance — paralleled with the 8 domains of practice)
. Modifiable factors (Fatigue/Self-reported
wellbeing/Resilience/Stress/ Process-variables/Environmental
Influences)
. Behaviour Change (Confidence in behaviour change)
Identification of 20 . Explaining what coaching is/is not Department of December
individual behaviour minutes . Brainstorm of potential behaviours (The wheel of life/8 Surgery, Tallaght 2020
(15 minutes) and practices to positive performance in surgery) University February
referral to coaching Hospital 2021
programme (5 minutes)
Expert Education 55 . Introduction (Dale) — 5 minutes Department of January 20"
Session minutes . Focus on optimising surgical performance Surgery, Tallaght 2021
. Focus on the barriers to that. Optimal University
performance Hospital
. Each speaker (Niall/Taryn or Eva/Dan) get 15 minutes — 45
minutes
. Performance Science - Niall
. Sleep/Fatigue — Dale/Eva/Taryn
. Positive Psychology — Dan
. What you can offer — draw industry parallel
. Science behind the research
. What happens when you apply/don’t apply the
principles
(health/social/environmental/emotional
consequences)
. Take away points for surgery
. Wrap up and points on coaching (Dale) — Sminutes
. What it is/is not with examples
. Evidence of effectiveness of coaching
Coaching Programme 3.5 . 1 session of 30 minutes Centre for December
(3.5-4.5 hours) hours . 3 sessions of 1 hour (variable and tailored to individuals) Learning and 2020 — May
. GROW model of coaching Development 2021
Endpoint assessment 20 . Thriving (Thriving at Work Scale/Basic Psychological Needs) Room 1.37, May 2021
by research team minutes . Clinical Performance (Self-reported assessment of Trinity Centre for
performance — paralleled with the 8 domains of practice) Health Sciences
. Modifiable factors (Fatigue/Self-reported
wellbeing/Resilience/Stress/ Process-variables/Environmental
Influences)
. Behaviour Change (Confidence in behaviour change)
. Kirkpatrick model of assessment for coaching intervention
. Qualitative feedback on the process
Follow up and 40 . Departmental Inservice Department. Of December
summative minutes Surgery, Tallaght 2021
dissemination to University
department Hospital
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Appendix AK - Link to material for education session (Phase 1)

Google drive link:
https://drive.google.com/drive/folders/1cjt736y08v6783FamVkn7iPvLkOnHqlS?usp=s

haring
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Appendix AL - Invitation letter for Chapter 7 intervention study

Invitation to participate in a research intervention in optimising surgical performance

Dear. XXX

| hope you're keeping well during the pandemic. | know these are unprecedented times with regards to
time pressures and expectations being placed on staff.

I am emailing to request your participation in the final study of this PhD programme which is exploring
optimising surgical performance. A series of studies conducted by our team within Tallaght University
Hospital have explored the modifiable factors which impact on your ability to perform optimally. One of
the most prevalent issues impacting performance in surgery is fatigue. The study aims to optimise
surgical performance within individuals by providing bespoke targeted interventions to tackle fatigue in
surgery.

This research is offering an evidence-based intervention comprising of two components - a practical
education component informed by key experts; and an individualised coaching programme delivered by
qualified coaches to better optimise your performance in surgery. Please see attached a PIL explaining
this study further.

If interested we can try to organise a date and time to discuss the study further or to conduct a baseline
assessment in person or virtually. Please don't hesitate to get in touch if you have any queries about the
study at whelehd@tcd.ie.

Thank you for your time and consideration and wishing you all the best over the coming weeks and
months.

All the best,

Dale Whelehan

PhD Candidate in Surgical Performance
Discipline of Surgery,

School of Medicine,

Trinity College Dublin
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Appendix AM - Participant information letter for Chapter 8 intervention study

Participant Information Leaflet

Study title: To investigate the effectiveness of an individualised behaviour-change based intervention in improving modifiable factors known to enhance
surgical performance

You are being invited to take part in a research study to be carried out at Tallaght University Hospital as part of a research doctorate degree
affiliated with Trinity College Dublin; The University of Dublin looking at performance based activities in surgeons. This study has Joint
SJH/AMNCH Research Ethics Committee approval.

Before you decide whether or not you wish to take part, you should read the information provided below carefully. Take time to ask questions
—don’t feel too rushed or under pressure to make a quick decision. Your participation in this study is completely voluntary.

You should clearly understand the risks and benefits of taking part in this study so that you can make a decision that is right for you. This
process is known as ‘Informed Consent’.

You can change your mind about taking part in the study any time you like. Even if the study has started, you can still opt out. You don't
have to give us a reason. If you do opt out, rest assured it won't affect your future employment in Tallaght University Hospital or elsewhere.

Principal Investigator(s):

Dale Whelehan, PhD Candidate in Surgical Performance,
Room 1.37 Discipline of Surgery,

Trinity Centre for Health Sciences,

Tallaght University Hospital, Dublin 24

whelehd@tcd.ie

Co-investigator(s):

Dr. Eva Doherty, Royal College of Surgeons in Ireland, Ireland

Lt. Col. Niall Buckley, Irish Air Corp, Ireland

Dr. Taryn Taylor, Western University, Ontario, Canada

Dr. Daniel Brown, University of Portsmouth, England, United Kingdom
Prof. Paul Ridgway, Trinity College Dublin, Ireland
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| Why is this study being done? |

This research study is informed by a culminated effort in understanding surgical performance in the context of staff based in Tallaght University Hospital. A
series of studies conducted by this research team have explored the modifiable and non-modifiable factors which impact on your ability to perform optimally.
One of the most prevalent issues impacting performance in surgery is fatigue. Fatigue can be defined as a decrement in physical and mental capacity, and has
multiple causes.

This research is informed by previous studies conducted within the department, and modelled off an established behaviour change model. The study aims to
optimise surgical performance within individuals by providing targeted interventions to tackle known modifiable factors such as fatigue. Similarly, accessing
states of ‘thriving’ in performance i.e. a state of ‘full functioning’ is the desired outcome for this project. The study will involve two main activities — engagement
in educational sessions on key areas of performance management science, and engagement in a tailored coaching programme for individualised desired
behaviour change.

Why am | being asked to take part?

You are being asked to take part in this study as participation is aimed at participants of differing levels of experience and training in the surgical profession i.e.
interns, senior house office, register, consultancy.

Specifically, these research objectives are:

- To assess relationship between known variables which impact on surgical performance in the context of evidence-based tailored interventional design
to elicit a casual association between modifiable factors to optimise surgical performance
- To improve self-reported vitality and learning opportunities for surgeons to increase access to states of self-reported thriving and improved
performance through an educational and complimentary coaching design study
| Do | have to take part? What happens if | say no? Can | withdraw? |

You don’t have to take part in this study. If you decide not to take part it won’t affect your professional career. You can change your mind about taking part in
the study and opt out at any time even if the study has started. If you decide to opt out, it won’t affect your professional career. You don’t have to give a reason
for not take part or for opting out. If you wish to opt out, please contact Dale Whelehan, Principal Investigator (whelehd@tcd.ie) who will be able to organise it
for you.

| What will happen to me if | agree to take part?

This study will commence in December 2020 in Tallaght University Hospital. Participants will also be expected to complete a series of baseline questionnaires
relating to known modifiable factors to impact on surgical performance including fatigue, willingness to make behaviour change, their sleep schedule, performance
alertness, relevant performance outcome measurements informed by your professional practice standards, and states of thriving which will be conducted by the
Pl (Dale). A study flow diagram is attached for further clarification of the study process.

Education Component: Participants will be expected to complete a basic education session with key experts from the field in performance science management.
These areas include human factors, positive psychology and sleep science offered by experts from within surgery and from parallel elite industries. The purpose
of this session is to provide you with the education and awareness of the necessary skills to develop in order to promote self-regulation of performance. This
session will take approximately 45 minutes to complete via a virtual or in-face platform in Tallaght University Hospital. You may also be asked at this point to
reflect on an individual behaviour which you would like to focus on for the subsequent aspect of the intervention — the coaching component.

Coaching Component: The coaching component will comprise of an initial 30 minute session working with a trained professional coach, and between 2-4
subsequent 1 hour coaching sessions to work on behaviour change and sustainability over a period of 4-6 months. The coaching component of the study will be
carried out independently by the SOAR coaching programme offered by Tallaght University Hospital, with external coaches to allow you to be open and honest.
The behaviour change you wish to make may be informed by the education component of the intervention, or by a separate desired individual change. The
research principal investigator (Dale) will ask you prior to the sessions what area you wish to work on — which you can decide to disclose or keep confidential. The
Pl will complete regular assessment of your fatigue levels to evaluate if you have any differences in the aforementioned outcome measurements.

Feedback on
Summative
Study
Outcomes to
Department

Expert
Education

Coaching Continuous Endpoint

Identification
Programme Assessment Assessment

of Individual
Behaviour

Introduction Baseline

to Project Assessment Session (45

minutes)

(3.5-4.5 by Research by Research
hours) Team Team

Figure: Study Process

Are there any benefits to me or others if | take part in the study?

The process may allow participants to become more aware of aspects of their performance management which you can better optimise to make your work life
more enjoyable and easier. In particular, the opportunity to work with a coach may elicit opportunities for you to improve your work performance and also
improve your personal well-being. This research is interested in optimising lifestyle factors (both physical and psychological) to reduce risks of burnout, increase
access to states of thriving and improve your performance as a surgeon.
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Are there any risks to me or others if | take part in the study?

It is not envisaged that this study will provide any major risks to participants. There may be potential adverse effects associated with two areas.

Change in behavioural activities: The potential inconveniences may include a reduced engagement with previous behaviours in which the participant was
frequented with which may cause an initial increased stress through the behavior change. The level of oversight will only be as much as is supported by the
participant, and the principal investigator who is training in motivational interviewing can assist participants at any point throughout the process outside of the
formal points of intervention to reduce any inconveniences or challenges which participants face.

Risk of physical and/or mental health related issues arising: The educational component and subsequent coaching sessions may elicit feelings of worry and stress
for participants who feel they may be at risk of health decrement. Similarly, the process of eliciting behaviour change, which involves self-recognition of core
values and rationale of behaviour in its current format, may elicit negative emotions influenced by prior traumatic events. Non-confidential data will not be
made available to research members from Dept. Surgery. Should participants feel overwhelmed by the process, particularly through the coaching programme
provision, the SOAR coaching programme will offer to assist the participant in seeking assistance from Occupational Health or the employee assistance
programme. Similar protocols are applied should individuals wish to disclose issues to any member of the research team. Dale Whelehan is an independent
researcher with physiotherapy background which will reduce the risk of cultural-based disclosure of research issues. Dale Whelehan is available to them
throughout the research process for support. Dale is a physiotherapist within the hospital, who has received professional development training in relevant skills
such as motivational interviewing, basic counselling principles and cognitive behavioural therapy (CBT).

Will | be told the outcome of the study? Will | be told the results of any tests or investigations performed as part of this study that relate to me?

If you decide to partake in this study, you will be informed of your outcome measurements throughout the study. As coaching has ‘feedback and monitoring’ at
its very core for behaviour change you will receive feedback from your coach, from the principal investigator and from self-feedback through reflection.

DATA PROTECTION

What information about me (i.e. personal data) will be used as part of this study?

The following personal data will be collected for research purposes through outcome measurement tools:

Intervention assessment related data:

Basic psychological needs (autonomy, competence, relatedness)

Resiliency

Wellbeing

Stress

Willingness and process variables for behaviour change

Fatigue

Sleep

Performance outcomes as informed by 8 Domains of Good Professional Practice (Irish Medical Council, 2016)

Demographic Related Data:

Workflow

Age

Gender

Experience in surgery

Professional title

‘ What will happen to my personal data? ‘

All data relating to participants findings will be made confidential. All primary data analysis will be conducted by the principal investigator Dale Whelehan, and will
be conducted on-site at Tallaght University Hospital. At no point will identifiable data files be shared with other research team members as a precautionary data
protection. This information will be kept for 5 years and may be used in further studies within this timeframe. These future studies may involve potential
intervention studies that are informed by the research outputs of this research project.

‘ Who will access and use my personal data as part of this study? ‘

Identifiable data relating to the research mentioned above will be limited to the research team comprising of Principal Investigator Mr. Dale Whelehan.
Confidentiality will be maintained through removing any identifiable characteristics before data interpretation which will additionally comprise of input from all
research team members. Any information you disclose during your coaching session will be confidential between your coach and you. This process will be
independent of the research team, and should you wish to not disclose what behaviour you are focusing on this will not affect your engagement or outcome with
regards to the research project or professional career.

Will my personal data be kept confidential? How will my data be kept safe?

We will be using your information in our research to help us study the association between modifiable factors that impact on surgical performance, states of
performance (thriving) , performance outcome measurements (as informed by the 8 domains of good professional practice), and the role of education and
coaching in optimising these metrics. This is intended for science research use. Participant’s information will be limited to the research team involved in this study
and stored for 5 years in Dis. Surgery, Trinity Centre for Health Sciences. All data relating to participants findings will be computerised and encrypted and coded.
Personal information that could identify the participant will be removed to protect the confidentiality of the participant.
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| What is the lawful basis to use my personal data?

The basis for use of your personal data is in accordance with Article 6 and Article 9 of GDPR.

What are my rights?

You have the right to withdraw consent to your data being used in this research project. You will be able to do this by contacting Dale Whelehan at whelehd@tcd.ie
who will have access to the coded participant information. You have a right to request access to your data, as well as a copy of your data. You have a right to
restrict or object to processing of your personal data. You have a right to have any inaccurate personal information corrected or deleted. You have a right to have
your personal data deleted, unless the request is impossible or hinders conduct of the research. You have the right to data portability. Information regarding your
rights and opportunities to evoke their use can be informed through the Joint Research Ethics Committee at research.ethics@tuh.ie

Will it cost me anything if | agree to take part?

No. This study will not incur any personal cost.

‘ Who is organising this study?

This principal investigator of this research is Dale Whelehan, a research doctorate student in surgery affiliated with Trinity College Dublin, The University of Dublin
under the supervision of Professor Paul Ridgway, Director of Perioperative Care, Tallaght University Hospital and Associate Professor in Surgery.

‘ Has this study been approved by a research ethics committee? ‘

The SJH/AMNCH Joint Research Ethics Committee has approved this study in November 2020.

‘ Will my personal data be used in future studies? I

The research team intends to use your personal data for future research studies to inform an intervention study in the area of surgical performance. Participants
information will be limited to the research team involved in this study and stored for 5 years.

‘ Where can | get further information? I

If you need any further information now or at any time in the future please see the ‘Statement of Information Practice’ affiliated with Tallaght University
Hospital (http://www.tuh.ie/About-us/Statement-of-Information-Practice.pdf), or contact:

Principal investigator’s name: Dale

Principal investigator’s title: PhD Candid: TCD

T number of principal i { g 0852041559

Supervisor name: Paul Ridgway

Supervisor title: Associate Professor in Surgery, TCD
Data Controller’s/joint Controller’s identity: Dale and Paul Ridgway
Data Controller’s/joint Controller’s details: whelehd@tcd.ie ridgwayp@tcd.ie

Data Protection Officer details: research.ethi ie

‘ What happens if | wish to make a complaint? I

You have a right to lodge a complaint with the Data Protection Commissioner if you are unsatisfied with the management of your personal data within this
study.

‘ Will | be contacted again? ’

You may be contacted throughout the study process in order to arrange times for assessments. You may also be contacted for prospective future research in this
area within a 5 year period.

Thank you for your consideration,

Dale Whelehan

PhD Candidate
Discipline of Surgery,
School of Medicine,

Trinity College Dublin, The University of Dublin
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Appendix AN — Chapter 7 survey instrument for assessment of intervention study
Demographic Information
Participant ID Number:

Today'’s date:

What age bracket are you in?

<30vyears

31-40 years

41-50 years

51-60 years

61-70 years

70+ years

What gender best describes you?

Male

Female

Non-Binary

Prefer not to disclose

How long it is since you graduated from medicine?

<5years

6- 10 years

11-16 years

17 — 22 years

> 23 years

Which of these most appropriately corresponds to your current job title?

Senior House Officer

Registrar

Specialist Registrar

Consultant

Other: Please Specify

What surgical specialty best describes the area of work you are in?

Cardiothoracic Surgery

General Surgery

Neurosurgery

Oral and Maxillofacial Surgery

Otolaryngology (ENT) Surgery

Paediatric Surgery

Plastic Surgery

Trauma and Orthopaedic Surgery

Urology Surgery

Vascular Surgery

Other: Please Specify
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SECTION 1: CLINICAL PERFORMANCE ENCOUNTERS

In this section questions relate to the clinical performance encounters that you have found yourself in over the past month. Please
select tasks in which you perceived there to be a load or strain associated with the task and where you may have experienced
fatigue before, during, or after the performance. For example, you may wish to choose a surgical procedure, a surgical clinic,

completing rounds, other work-related tasks.

Task 1:

Task 2:

Task 3:

a.  STRESS REACTION

The following statements describe how you might have felt about your clinical performance encounters over the past month.

Using the examples of the tasks above, please tick the answer which applies to you most closely.

In relation to your clinical performance encounters over the past
month.. = %‘
(]
& §
- £
o -
2 b}
1. How stressful did you expect the clinical performance 1 2 3 4 5 6
encounter to be on average?
2. Did you expect that you would be able to cope with the 1 2 3 4 5 6
encounter on average?
(]
In relation to your clinical performance encounters over the past °E’ £
P
u )
month.. 3 o
S 2
:_-‘ -
5 g
2 >
1. Iviewed the encounters as a positive challenge (i.e. you perceived 1 2 3 4 5 6 7
that you could overcome the encounter)
2. |viewed the encounters as a threat (i.e. you perceived that 1 2 3 4 5 6 7
difficult was likely to have a negative impact and that you could
not overcome the encounter)

b.  CLINICAL PERFORMANCE CONFIDENCE AND SATISFACTION

The following statements ask you about how you have felt satisfied and confident in being competent in your clinical performance

encounters in the past month. Please tick the answer which applies to you most closely.
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During my clinical performance Totally Dissatisfied 2 10 Totally satisfied
encounters in ‘relating to patie , my
performance left me feeling
Self-assured 2 10 Self-doubtful
During my clinical performance Totally Dissatisfied 2 10 Totally satisfied
sinp ing the y
clinical skills’, my performance left me
N Self-assured 2 10 Self-doubtful
feeling
During my clinical performance Totally Dissatisfied 2 10 Totally satisfied
s in ‘de ating
professionalism’, my performance left me
Self-assured 2 10 Self-doubtful
feeling
During my clinical performance Totally Dissatisfied 2 10 Totally satisfied
sin ing the Yy
and i skills’,
Self-assured 2 10 Self-doubtful
my performance left me feeling
During my clinical performance Totally Dissatisfied 2 10 Totally satisfied
sin
and self-management skills’, my
Self-assured 2 10 Self-doubtful
performance left me feeling
During my clinical performance Totally Dissatisfied 2 10 Totally satisfied
sin ating ip’,
my performance left me feeling
Self-assured 2 10 Self-doubtful
During my clinical performance Totally Dissatisfied 2 10 Totally satisfied
encounters in ‘providing patient safety
and quality of care’, my performance left
Self-assured 2 10 Self-doubtful

me feeling
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SECTION 2: WHAT FACTORS AFFECTED YOUR CLINICAL PERFORMANCE ENCOUNTERS

a. FATIGUE

The following questions and statements describe your levels of fatigue and some of the things that may influence fatigue levels. If
you have been feeling tired for a long while, then compare yourself to how you felt when you were last well. Please tick the

answer which applies to you most closely over the past month.

c

During or after work... .E: c [ =
s o s 2 3
= ] - £ 5
w B E B ¢ = S ¢
g 3 o 32 s 3 S ®
- S 2 S = S S £

1. Do you have problems with tiredness

2. Do you need to rest more

3. Do you feel sleepy or drowsy

4, Do you have problems starting things

5. Do you lack energy

6. Do you have less strength in your muscles

7. Do you feel weak

8. Do you have difficulties communicating

9. Do you make slips of. the tongue when speaking

10. Do you find It more difficult to find the right

word

g = § g
£ 2 2 £ g 2
- o S (] =1
g ® 3 ¢ ] S ¢
e 3 o & S 3 S ®©
a 5 z2 £ 2 35 2 £

11. Howis your memory
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©
In relation to your general fatigue levels over the g g ]
Q Q 3
S
past month how often did you.. > ] H c
3 2 I £ < "
s 3 % 3 € w E g
> - 9 - 9 e 9 Q
[ < 3 < E 3 E 2
1.  Feel physically exhausted at the end of the 1 2 3 4 5
workday
2.  Feel mentally exhausted at the end of the 1 2 3 4 5
workday
3.  Feel emotionally exhausted at the end of the 1 2 3 4 5
workday

b.  FATIGUE RECOVERY

The following questions relate to your usual recovery from fatigue over the past month. Please tick the answer which applies to

you most closely.

[0}
(3
In relation to my recovery from Y
©
work fatigue generally over the T: g:_‘ﬁ § © %D
c oo %) =] g c
ast month ] 3 3 ) e
P H o a z < &
1. | use a lot of my spare time 1 2 3 4 5
recovering from work
2.  |don’t get enough time 1 2 3 4 5
between work shifts to
recover my energy fully
3. lusually feel fully relaxed by 1 2 3 4 5
the time | go to bed
4. I usually recover my energy 1 2 3 4 5
within a few hours of getting
home from work
5. | feel fully rested at the start 1 2 3 4 5
of each workday/shift
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In relation to your recovery from work fatigue = e 3 e
S 2 E 2
generally over the past month... g 8 £ g
z o w 17
1. How effective do you feel when 1 2 3 4
performing non-work activities?
23 < 8
2.  What extent do you feel close and 1 2 3 4
connected to the people you are with
outside of work?
3. How much freedom and choice do 1 2 3 4
you have over the things you do
outside of work?
c. SLEEP
The following questions relate to your usual sleep habits and levels of daytime sleepiness over the past month. Please tick the
answer which applies to you most closely.
What time do you usually go to bed at night:
How many hours of actual sleep do you get at night (This may be different than the number of hours spent in bed):
How would you rate your sleep quality overall? 3 3 -
o 8 a ®
O - - -]
| = | £ 3
> s s >
1. My sleep quality overall is 1
4 @
How likely are you to doze off or fall asleep in the following situations, in 3 s £ %
3 S S @
. . . > c =3
contrast to feeling just tired? 2 £ ] &
3 £ £ g 3 zE
o oo N N
S 5 8 s s K
2. Sitting and reading 0
3.  Watching TV 0
4.  Sitting, inactive in a public place (e.g. a theatre or a meeting) 0
5. Asa passenger in a car for an hour without a break 0
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6. Lying down to rest in the afternoon when circumstance permit 0 1 2 3

7.  Sitting and talking to someone 0 1 2 3
8.  Sitting quietly after a lunch without alcohol 0 1 2 3
9. Ina car, while stopped for a few minutes in the traffic 0 1 2 3

d.  PSYCHOLOGICAL WELLBEING

The following questions relates generally to your psychological wellbeing over the past month. Please tick the statement which

applies to you most closely.

Generally.. ° g
‘=v I < - g
5 E g g £
5 8 3 E 3 £ 3 3
2 & 2 < 5 < - >
1. | feel alive and vital 1 2 3 4 5 6
2. |Ifeelsoalive | just want to 1 2 3 4 5 6
burst
3. I have energy and spirit 1 2 3 4 5 6
4. |am looking forward to each 1 2 3 4 5 6
new day
5. |feel energised 1 2 3 4 5 6
6. |feel alert and awake 1 2 3 4 5 6
7. 1do not feel very energetic 1 2 3 4 5 6
8. |Ifeel depleted 1 2 3 4 5 6
9. |am lethargic 1 2 3 4 5 6
10. |lack energy 1 2 3 4 5 6
11. |am experiencing a 1 2 3 4 5 6
considerable personal
growth
12. |am growing in positive way 1 2 3 4 5 6
13. | have not grown much 1 2 3 4 5 6
recently
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14. |am stagnating 1 2 6
15. | enjoy seeing how my views 1 2 6
have progressed
16. |continue to learn more as 1 2 6
time goes by
17. Iam finding new ways to 1 2 6
develop
18. Iam not learning 1 2 6
19. Iam developingalotasa 1 2 6
person
20. |am not moving forward 1 2 6
21. |find myself learning often 1 2 6
22. |see myself continually 1 2 6
improving
23. | think | am continuing to 1 2 6
develop
24. |am failing to progress 1 2 6
> = >
Generally I feel .. E® < = >
> 5 B - T
) - K a‘, © €
> 2 £ ° 2 o
[T = =] 'S <
> o < 2 g a
1. Interested
2. Distressed
3.  Excited
4. Upset
5. Strong
6.  Guilty
7.  Scared
8. Hostile
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9.  Enthusiastic

10. Proud
11. lIrritable
12. Alert

13. Ashamed

14. Inspired

15. Nervous

16. Determined

17. Attentive

18. Interested

19. Distressed

20. littery
21. Active
22. Afraid

Statement Response
Have you felt you were thriving in your work? Yes No
Have you felt you were in ‘flow’ in your work? Yes No
Have you worried that your work is hardening you emotionally? Yes No
Have you often been bothered by feeling down, depressed or hopeless? Yes No
Have you felt that all the things you had to do were piling up so high that you could not overcome them? Yes No
Have you been bothered by emotional problems (such as feeling anxious, depressed, or irritable)? Yes No
Has your physical health interfered with your ability to do you daily work at home and/or away from home? Yes No
Have you felt burned out from your work? Yes No
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e.  PERSONAL QUALITIES

The following statements describe your personal qualities and thoughts over the past month. Please tick the answer which applies

to you most closely.

In my work performance...

Strongly disagree
Disagree
Somewhat disagree
Somewhat agree
Agree

Strongly agree

1. | feel confident analysing a long-term problem to find a solution 1 2 3 4 5 6
2. | feel confident helping to set targets/goals in my work area 1 2 3 4 5 6
3. | feel confident presenting information to a group of colleagues 1 2 3 4 5 6
4. If I should find myself in a jam at work, | could think of many ways 1 2 3 4 5 6

to get out of it

5.  Atthe present time, | am energetically pursuing my work goals 1 2 3 4 5 6
6.  There are lots of ways around any problem 1 2 3 4 5 6
7. Right now | see myself as being pretty successful at work 1 2 3 4 5 6
8. | can think of many ways to reach my current work goals 1 2 3 4 5 6
9.  Atthistime, | am meeting the work goals that | have set for myself 1 2 3 4 5 6
10. When | have a setback at work, | have trouble recovering from it, 1 2 3 4 5 6
moving on
11. | usually manage difficulties one way or another at work 1 2 3 4 5 6
12. 1 usually take stressful things at work in stride 1 2 3 4 5 6
13. | can get through difficult times at work because I've experienced 1 2 3 4 5 6

difficulty before

14. |feell can handle many things at a time at this job 1 2 3 4 5 6
15. When things are uncertain for me at work, | usually expect the best 1 2 3 4 5 6
16. If something can go wrong for me work-wise, it will 1 2 3 4 5 6
17. 1always look on the bright side of things regarding my job 1 2 3 4 5 6
18. I’'m optimistic about what will happen to me in the future as it 1 2 3 4 5 6

pertains to work

19. | approach this job as if ‘every cloud has a silver lining’ 1 2 3 4 5 6

20. |feel confident analysing a long-term problem to find a solution 1 2 3 4 5 6
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Generally | come across as..

Someone who is
talkative, outgoing, is
comfortable around
people, but could be
noisy and attention

seeking

Someone who is a
reserved, private person,
doesn’t like to draw
attention to themselves
and can be shy around

strangers

Someone who is
forthright, tends to be
critical and find fault with
others and doesn’t suffer

fools gladly

Someone who is generally
trusting and forgiving, is
interested in people, but
can be taken for granted
and finds it difficult to say

no

Someone who is sensitive
and excitable, and can be

tense

Someone who is relaxed,
unemotional rarely gets
irritated and seldom feels

blue

Someone who likes to
plan things, likes to tidy
up, pays attention to
details, but can be rigid

and inflexible

Someone who doesn’t
necessarily work to a
schedule, tends to be
flexible, but disorganised
and often forgets to put
things back in their proper

place

Someone who is a
practical person who is
not interested in abstract
ideals, prefers work that
is routine and has few

artistic interests

4 5 6 7
4 5 6 7
4 5 6 7
4 5 6 7
4 5 6 7

Someone who spends

time reflecting on things,
has an active imagination
and likes to think up new
ways of doing things, but

may lack pragmatism

161




f. PSYCHOLOGICAL PERFORMANCE SKILLS

The following statements relate to the psychological skills that you may have used during your clinical performance encounters

over the past month. Please tick the answer which applies to you most closely.

During my clinical performance encounters... ]
£
5 = i c E
2 -5 n o <

1.  Iset realistic but challenging goals for 0 1 2 3 4
practice

2. Isaythings to myself to help my practice | 0 1 2 3 4
performance

3.  During practice | visualise successful past | 0 1 2 3 4
performances

4. My attention wanders while | am training | 0 1 2 3 4

5. | practice using relaxation techniques at 0 1 2 3 4
workouts

6.  During competition | set specific result 0 1 2 3 4
goals for myself

7. My self-talk during competition is 0 1 2 3 4
negative

8. I rehearse my performance in my mind 0 1 2 3 4
before practice

9.  During competition | have thoughts of 0 1 2 3 4
failure

10. | use practice time to work on my 0 1 2 3 4
relaxation technique

11. I manage my self-talk effectively during 0 1 2 3 4
practice

12. | am able to control distracting thoughts 0 1 2 3 4
when | am training

13. | set very specific goals for competition 0 1 2 3 4
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14.

At practice, | can allow the whole skill or
movement to happen naturally without

concentrating on each part

15.

| keep my thoughts positive during

competitions

16.

| say things to myself to help my

competitive performance

17.

At competitions, | rehearse the feel of

my performance in my imagination

18.

I manage my self-talk effectively during

competition

19.

| set goals to help me use practice time

effectively

20.

At practice, when | visualise my
performance, | imagine what it will feel

like

21.

During practice | focus my attention

effectively

22,

| set personal performance goals for a

competition

23.

| talk positively to myself to get the most

out of practice

24,

| have very specific goals for practice

25.

| imagine my competitive routine before

I do it at a competition

26.

| talk positively to myself to get the most

out of competitions

27.

| rehearse my performance in my mind

at competitions

28.

| can control my emotions when things

are not going well at practice

29.

My emotions keep me from performing

my best at competitions
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30.

My emotions get out of control under

the pressure of competition

31.

| use relaxation techniques as a coping

strategy at competitions

32.

| can psych myself to perform well in

practice

33.

I am able to perform skills at practice
without having to consciously think

about them

34.

| can get myself ready to perform when |

am at competitions

35.

I have difficulty with my emotions at

competitions

36.

During training sessions | use relaxation

techniques to improve my performance

37.

My emotions keep me from performing

my best during practice

38.

I am able to control distracting thoughts

during competition

39.

| can psych myself to perform well in

competitions

40.

| use relaxation techniques during
competitions to improve my

performance

41.

I can get myself ‘up’ if | feel flat at

practice

42,

| am able to perform skills at competition
without having to consciously think

about them

43.

If I’'m starting to ‘lose it’ at a

competition, | use a relaxation technique

44,

| can get my intensity levels just right for

competition
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45. During practice, | can perform 0 1 2 3 4
automatically without having to

consciously control each movement

46. |am able to trust my body to perform 0 1 2 3 4

skills in competition

47. In competition, | am sufficiently 0 1 2 3 4
prepared to be able to perform an

automatic pilot

48. |focus my attention effectively during 0 1 2 3 4
competition
49. My practice performance suffers when 0 1 2 3 4

something upsets me at training

50. | have trouble maintaining concentration | 0 1 2 3 4

during competition

51. |can get my intensity levels just right for 0 1 2 3 4

practice

g.  WORKPLACE

The following statements relate to your approach to work and the climate of your workplace. Please tick the answer which applies

to you most closely.

In my workplace...

Strongly disagree
Disagree
Somewhat disagree
Somewhat agree
Strongly agree

Agree

| pretty much decide how to do my work

There is a real opportunity in my position for me to choose the

particular thinks to work on

I have a lot of choice in the work | do

My co-workers are supportive and friend toward me

My colleagues and co-workers really try hard to get to know one

another
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The people | work with make a real effort to understand difficulties

doctors may be having with their work

My workload is too heavy

My position requires me to do too many different things

SECTION 3: BEHAVIOUR CHANGE AND KNOWLEDGE

a. BEHAVIOUR CHANGE

The following statements relate to your behaviour change as part of this project. Please tick the answer which applies to you most

closely.

In relation to your behaviour change tick the appropriate
statement = >
© ]
% 5
- b
2 b
1. I am willing make behaviour change to improve my fatigue 1 2 3 4 5 6
levels
2. | believe | am able to make behaviour change to improve my 1 2 3 4 5 6
fatigue levels
3. |feel ready to make behaviour change to improve my fatigue | 1 2 3 4 5 6
levels
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b.  KNOWLEDGE

The following questions relate to your current understanding of some of the main themes of this project. Please tick the answer

on the multichoice question you feel is correct.

Which of the following would not counteract the loss of situational awareness?

A. Huddles

B.  What if conversations

C.  WHO safety checklist

D.  Focusing on the surgical task

E. Psychological safety

Which of the following statements is false?

A.  Fear triggers an avoidance reaction

B.  Stress only improves performance

C. Relaxation training results in increases in brain activity

D.  The physiological feeling of excitement and stress is the same

E.  Thoughts and emotions re not the same thing

Which part of the brain contains the suprachiasmatic nucleus (SCN) ?

A.  Amygdala

B. Hippocampus

C. Hypothalamus

D. Thalamus

E. Pons

Sleep deprivation results in an increase of which compound?

A.  Amide

B.  Adenosine

C. Propane

D. Nonane
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E. Acetylene

Which of the following statements is false?

A.  Sleep deprivation leads to increased risk of developing dementia

B.  Sleep deprivation leads to longer reaction times

C.  Sleep deprivation and fatigue are the same

D.  Adults should sleep for 7-8 hours a night

E. You should sleep in a cool not warm room at night for better sleep

Which type of brainwaves help us engage in relaxation and sleep?

A.  Alpha

B. Beta

C. Gamma

D. Delta

E. Theta

Which of these are not an inhibitor to thriving in surgery?

A. Personal cognitions

B.  Culture

C. Surgical competency

D. Sleep deprivation and fatigue

E. Demands of surgery

Thriving combines two subjective perceptions. Which are they?

A.  Satisfaction and Rest

B. High-level performance and Well-being

C.  Work engagement and Social support

D.  Energy and Drive

E. Motivations and Emotions

Which of the following statements are true of fatigue?
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A.  Fatigue is a component of a wider safety culture

B. Fatigue is easy to identify as being linked to error

C. Fatigue can only be managed by getting sufficient sleep

D.  Fatigue risk management is not a collective responsibility of all stakeholders

E. Fatigue is made worse by taking regular breaks

Which industry founded the concept of ‘crew resource management’ ?

A.  Nuclear

B. Astronautics

C. Healthcare

D. Military

E. Elite sport

Additional conclusion component

SECTION 3: HOW HAVE YOU CHANGED AFTER YOUR ENGAGEMENT IN THE PROJECT

The following statements indicate changes that may have occurred following your engagement in the project. Please indicate the
extent of change that has occurred as a result of your engagement in the project.

As a result of the
intervention...

No change
Very small
change
Small
change
Moderate
change
Great
change
Very great
change

1. Ichanged my 0 1 2 3 4 5
priorities about
what is important
in life

2. Ideveloped new 0 1 2 3 4 5
interests

3. Imore clearly see 0 1 2 3 4 5
that | can count on
people in times of
trouble

4. | have a greater 0 1 2 3 4 5
sense of closeness
with others

169



5. lam more willing 0 1 2 3 4 5
to express my
emotions

6. | know better thatl | O 1 2 3 4 5
can handle
difficulties

7. 1 have more 0 1 2 3 4 5
compassion for
others

8. lam more likely to 0 1 2 3 4 5
try and change
things which need
changing

9. |feel more vital or 0 1 2 3 4 5
energetic

SECTION 4: EVALUATION OF THE OVERALL INTERVENTION

The following questions relate to your feedback on the intervention overall. Please be elaborative and honest in your responses.
There are no right or wrong answers.

1. How was your overall experience of intervention?

2. Did the intervention have an impact on your levels of fatigue? If so, in what way?

3. Did it have an impact on your ability to perform both in work and outside work? If so, in what way?

4, If any, what was the most important insights or learning you obtained from the intervention
5. If any, what action has created the largest positive changes for you?
6. Is there anything you would do differently now than before you tried this intervention

7.  What would you change about this intervention to make it more meaningful and impactful for surgeons? Was there
insufficient/sufficient/too many intervention components?

8. Do you think the aims and outcomes of this intervention would have been different pre-pandemic? If yes, please explain.

9. If you feel comfortable disclosing, please describe what the focus of your coaching sessions were.

THANK YOU FOR ANSWERING ALL OF THE QUESTIONS
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Appendix AO — Fortnightly assessment of fatigue for Chapter 7 intervention study

Demographic Information

Participant ID Number:

Today’s date:

WEEKLY REPORTING OF FATIGUE

In relation to your general fatigue levels over the
past week how often did you..

Everyday

At least once a week
month

At least once a
month
Less than once a

Never

Mild 1 2 3 4

4.  Feel physically exhausted at the end of the 3 4
workday
5. Feel mentally exhausted at the end of the 3 4 5
workday
6. Feel emotionally exhausted at the end of the 3 4 5
workday
How would you describe the intensity or severity of the fatigue you experiences over the past week
6 7 8 9 10 Severe

Overall, what do you believe is the most directly contributing to or causing your fatigue in the past week?

Answer:

Overall, what do you believe is the best thing you have found to relieve you fatigue in the past week?

Answer:
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Appendix AP - Participant information letter for Chapter 8 physiotherapy sleep study

Introduction:
It is known that a lack of sleep may impact on your performance. Research has shown that sleep
deprivation in nursing and medicine have impacted on their work activities including assessment,
treatment and management of patient caseloads. As autonomous practitioners, physiotherapists are
similarly responsible for patients care. It is, however, unknown if sleep deprivation is prevalent in the
physiotherapy profession, and if physiotherapists work is impacted by sleep deprivation. This research
project is a research doctorate project for completion of a PhD programme in the area of ‘work place-
based activities’ in healthcare professionals. This study has three main aims:

e  To identify levels of self-reported sleep deprivation, defined as a decrement in sleep

quantity and quality, within the Irish physiotherapy population
¢ To identify levels of subjective sleepiness on daytime activities in Irish physiotherapists
e To explore the relationship between self-reported sleep deprivation and levels of subjective

sleepiness on daytime activities in Irish physiotherapists

Procedures:

To complete this survey, you must be a member of the Irish Society of Chartered Physiotherapists. The survey consists of
three sections and should take less than 5 minutes to complete. Please click the link below to complete the survey.

st.
Should you decide to complete the survey, please return responses by April 17 You should note that by completing and
returning the survey you are providing your informed consent to participating in this study.

Confidentiality and Voluntary Participation:

Your participation in this anonymous survey is completely voluntary and all of your responses will be kept
confidential. You have the right to withdraw consent to your personal data being used in this research project. You
will be able to do this by contacting Dale Whelehan at whelehd@tcd.ie . Your IP address will not be recorded You
may withdraw at any time. No personally identifiable information will be associated with your responses to any
reports of these data. The data will be used for publishing and for research purposes only. This data will not be used
in any form of profiling in your personal work and location monitoring will not be identified throughout the process.
If you are unsatisfied with the management of your personal data within this study, you have a right to lodge a
complaint with the Data Protection Commissioner. You have a right to request access to your data, as well as a copy
of your data. You have a right to have your personal data deleted, unless the request is impossible or hinders
conduct of the research. You have the right to data portability. The School of Medicine, Trinity College Dublin

research ethics committee has approved this survey.

Contact Details

Should you have any comments or questions, please feel free to contact whelehd@tcd.ie or ridgwayp@tcd.ie .
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Appendix AQ - Demographic assessment of physiotherapists

Are you a member of the Irish Society of Chartered Physiotherapists :

Yes

No

How long it is since you graduated from undergraduate physiotherapy:

<5vyears

6-10 years

11-16 years

17-22 years

> 23 years

Which of these most appropriately corresponds to your current job title?

Staff grade

Senior

Clinical specialist

Advanced practitioner

Private practice

Other: please specify

What sector of work do you primarily work as a physiotherapist in?

Public

Private

What physiotherapy work setting best describes the area of work you are in?

Hospital inpatient

Hospital outpatient

Primary care

Private practice

Other: please specify

What physiotherapy specialty best describes the area of work you are in?

Cardiology

Respiratory

Intellectual disability

Musculoskeletal and orthopaedics

Neurology

Gerontology

Oncology

Paediatrics

Rheumatology

Gender health

Sports and exercise medicine

Other: please specify

173



Appendix AR — Theoretical framework of psychological and performance constructs
Full zoom of theory available at :

https://www.easyzoom.com/imageaccess/e0275f685be64bcbb4fe6cd3c01561a6
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	You are being asked to take part in this study as participation is aimed at participants of differing levels of experience and training in the surgical profession i.e. senior house office, register, consultancy. The aim of the research is to answer a ...
	- Does sleep deprivation impact on technical skill performance as measured by simulation?
	- Does acute and sub-acute sleep deprivation differ in their impact on technical skill performance?
	- Does level of experience mitigate the impact of sleep deprivation on technical skill performance?
	- Do subjective and objective measurements of sleep deprivation have a correlation?
	Are there any benefits to me or others if I take part in the study?
	This principal investigator of this research is Dale Whelehan, a research doctorate student in surgery affiliated with Trinity College Dublin, The University of Dublin under the supervision of Professor Paul Ridgway, Director of Perioperative Care, Ta...
	|   |
	Participant Name (Block Capitals) | Participant Signature | Date
	To be completed by the Principal Investigator or nominee.
	Department of Clinical Neurophysiology [Tel: 414 3025; Fax: 4143024]

	This principal investigator of this research is Dale Whelehan, a research doctorate student in surgery affiliated with Trinity College Dublin, The University of Dublin under the supervision of Professor Paul Ridgway, Associate Professor in Surgery and...
	You are being asked to take part in this study as participation is aimed at participants at the point of transition to fellowship. The aim of the research is to validate non-technical skill assessment of the examination while also achieving the follow...
	- To validate the assessment of the simulation station for prospective examinations
	- To assess clinical decision making towards a clinical scenario in surgeons pre-examination using a validated questionnaire
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