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Abstract

This study aimed at exploring the effects of stremsssurgeons and surgical performance, as theroksza
adopted the methodology of descriptive analytidatigtics by conducting a semi structured intergean
fourteen surgeons in Jordan. The aim of this stidp was to investigate surgeons’ perceptions ofical
stress, highlight key stressors and their impacperformance, and identify coping strategies. Stpsses a
serious risk for training surgeons since their genfance and welbeing in reflected in patients' health. This
study focuses on measuring the stress on surgemhatahe same time evaluates prospectively thatsesf
practices that uses alternative techniques to coriim effects of stress. The study concluded thatd
interviews provided valuable insights into stressstress responses, and coping strategies usaatdgons and
allowed us to categorize sources of stress. Alth@awggeons characteristically enjoy the stimulafesfures of

their work, high levels of stress can affect parfance adversely.

1.1 Introduction

Stress is recognized as a significant factor dffggberformance in aviation, the military, and catifive sports.
In all of these fields, specific training interviemts have been established. Surgery is a safdtgadrdomain in
which the surgeon’s performance is a crucial deiteant of outcome, yet the effects of stress seldom
acknowledged and formal training rarely is offe(Bdhm, Rotting & Schwenk, 2001).

The operating room can be a highly pressurizedrenmient in which surgeons encounter various stresso
including technical complications, equipment fa#lurtime pressure, distractions, evaluative thread a
performance anxiety (Arora, Sevdalis, Nestel, Wioyjo®wych, Darzi & Kneebone, 2010).

Procedures that are complex or longer in duratienpaoposed to trigger even greater stress levedause they
are more physically and mentally demanding (Berg8erith & Chung, 2001).

However, studies examining the effects of acutesstron operating performance have shown considerabl
variability; from no effect, to either facilitativer debilitative effects (Andreatta, Hillard & Krgi2010).

This variability is probably caused by the indivadistic way in which surgeons respond to stress figure 1).
Whilst some might respond positively and performiwethers respond negatively and perform poorlyneO
theoretical framework that offers exciting potehfa@ explaining such individual differences iness response,
and which has not previously been investigatedungexy, is the biopsychosocial model (BPSM) of Hrale
and threat (Poolton, Wilson, Malhotra, Ngo K,& Mearst 2011).

Surgeons in our opinion have always been an exaofpd@ individual who is determined, professiorming
able to control himself under adverse circumstarares willing to work extra hours, beyond any scHedar

program. These characteristics may be true for sgfeons but there is always a price to be pdid. &ffects
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of the surgical profession on trainees and consigthave only recently started to be unveiledofeihg an

increased number of studies examining the consegseaim other professional groups.
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Figure (1): Surgical stress
Stress related problems have been the area oftigatisn for many scientists but surgeons were afiie last
to take this matter seriously. This could expldie scarcity of published studies, even today, coriog the
surgical profession and stress. Undoubtedly, siveses a serious risk for everyone, especiallpitigisurgeons
since their performance and well-being is refledegatients’ health. Even less attention has bgigan to
programs designed to prevent and decrease thedelet effects of stress. This study tries to mesthe stress
of training surgeons and at the same time implesnantinnovative program to combat its effects (&hkis,
Pagkratis, Varvogli, Darviri & Chroussos, 2012).
Stress is recognized as a significant factor affgghberformance in aviation, the military, and catifive sports.
In all of these fields, specific training intervamts have been established (Helmreich, Wilhelm &né&dt,
2001).
Surgery is a safety critical domain in which thegaon’s performance is a crucial determinant otonte, yet
the effects of stress seldom are acknowledged andal training rarely is offered. Surgical expestis
complex. Research largely has focused on the dewedat and assessment of technical skills. Cognitive
performance has received much less attention. Hemnyskills such as judgment and decision makingcargral
components of surgical expertise. Stress effedsitive processes involving memory, recall of knegde, and
attention (Wolf, 2003).
It follows that the ability to recognize and manggeentially deleterious levels of intraoperatitess is crucial
for safe surgical practice. Comparatively littlekisown about stress as a risk factor in surgicafopmance.
Although there are anecdotal reports, systematiccgehes to explore stress in surgeons are lacKiyjcal
stressors such as the interference of the jobthitsurgeon’s personal life, workload, and wellgdiave been
identified. However, the few existing studies hdiv@tations such as only relying on questionnat@®xplore
the concept of stress in surgery. Other studie® hssed objective stress measures to investigatsa@uic
responses of surgeons during surgery and deschigsigiogic observations, but the implications oégh

findings have not been explored for surgical pcactiThere is some evidence that fatigue, a strelased
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construct, may increase the time required for taskpletion and the number of errors made duringriagropic
procedures, but findings are contradictory (JenkBimer & Fisher, 2004).

However, specific intraoperative stressors have be¢n explored. Evidence relating stress respotses
intraoperative performance is virtually absent. piesevidence that negative stress responses deckgith
experience, strategies for coping with surgicatésstrare not described. (Wetzel, Kneebone, Wolostwycio
Nestel, Moorthy, Kidd & Darzi, 2006).

1.2 Problem Statement

The aim of this study was to investigate surgepesteptions of surgical stress, highlight key sives and their
impact on performance, and identify coping straegiStress poses a serious risk for training sagysmce
their performance and wdlleing in reflected in patients' health. This stfioguses on measuring the stress on
surgeons and at the same time evaluates prosggdtieeresults of practices that uses alternatehniques to
combat the effects of stress.

1.3 Methods and producers

1.3.1 Data collection

The researchers chose a qualitative, interviewebaggproach to explore surgeons’ perceptions in hdept
(Chrzanowska, 2002).

A purposive sample of Jordanian surgeons was teckuiirawn from both sexes and a range of senitaitgls
and surgical specialties. All participants werewnéers, and confidentiality and anonymity wereuesd.
Ethics approval was obtained. Interviews were peréal by all researchers and were audiotaped and
transcribed. In-depth, semi structured, individurérviews were performed by using a cognitive-hidnal
theory-led topic guide to minimize biases by pravida consistent structure across the dataset. rdirgly,
interviews addressed perceived stressors (What éfnithings cause you stress?); stress responskslimg
cognitions, emations, behavior, physical, and emnnental responses (What is your own stress resp@ns
perceived consequences of stress (How did yowafesl the surgery you just described?); and indigidcoping
strategies (How do you cope with it?). Within tbigerall framework, each participant was invitedréspond
freely to open questions and identify key issudstirgy to their practice. This structure enablddrakrviewees

to explore the same topics. After questions abeuneal stress, each participant was asked to cltawosgample

of a surgery that was perceived as stressful, arméftect on the stressors, their own stress respoand the
strategies they applied to cope with it.

1.3.2 Data analysis

Preliminary analysis of all interviews was perfodrgy the interviewing researchers, identifying aoding key
themes and comparing them across the dataset. iehiew then was analyzed independently by a se&co
member of the research team with a background reithsurgery, psychology, or sociology. Themes were
discussed in detail and areas of agreement forimedoasis of our negotiated thematic structure. Etiem
analysis informed the recruitment process and naetl until theoretical saturation (when intervieyisided

consistent findings and no new themes occurred)asheved.
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1.4 Resultsand discussion

1.4.1 The study sample

fourteen interviews were performed between April2@nd June 2017. The researchers differentiatedeba
trainee consultant surgeons (Table 1). In the ¥alg section, verbatim quotes are given as evideanud
examples for clarification of the selected key tkenirhe quotes are marked with either “J” or “8di¢ating a
junior or senior surgeon, respectively; the nundfter each abbreviation references the subject.code

Table (1): Sample of interviewed surgeons

Category Male Female Position expertise Yearsin surgery
Junior 3 1 Trainees 3-5
Senior 6 4 Consultants 12-35

1.4.2 General observations

THE Researchers noted a widespread initial tenddocysurgeons to emphasize the positively challeggi
characteristics of their profession and to avet $ti@@ss was not a problem for them, “There isuahghing as
stress in surgery . . . it[surgery]'s fantastic’143$, especially when they were very experienced.f@ther
exploration (eg, “How do you manage to stay calmrduemergencies or surgical complication?”) it ree
obvious that there are stressors, but experienaegsns cope effectively and do not regard potestiassors
as problematic. However, virtually all surgeonsramkledged that stress was a key factor in theictjma (to
date or during their training) and many showed gesgareness of their inner states during stressfuations.
Although stress can be beneficial, with many sungesnjoying the challenges of their work, exceskivels of
stress can be unhelpful and may lead to errornvieiws elucidated many sources of stress in surgicetice.
Seniors showed high awareness of their actionsvear@ able to describe their coping strategies \grmat
clarity, although most emphasized that they appbhsstrategies unconsciously, “by automatic pil&@%4), and
therefore often do not perceive stressors as demtih factors to their performance. Junior surgeep®rted
similar intraoperative stressors, but expressee@naiaty and described fragmented rather than stipated and
complete coping strategies.

1.4.3 Intraoperative stressors

Unexpected surgical complications and emergencgscagre perceived as highly stressful and moslylitee
reach unhelpful levels of stress. Although advanestts (complex procedures or performing surgeryigh-
risk patients) were described as challenging rathen stressful, the combination of several stmsssould lead
to extremely high levels of stress.

1.4.4 Stress responses

Stress can help to improve performance by enhargliexgness, concentration, focus, or efficiencyaations.
However, when stress is too high it is perceivedumiselpful and detrimental to various aspects ofisal
performance. Indicators of stress include the fuithg.

1.4.5 Physical responses

Surgeons reported “feeling the adrenaline rush’),(8dart pounding, sweating, headache, and phytnalon
while performing surgery. Effects on technical perfiance included feeling shaky, clumsy, less dextgrand
making small mistakes during the surgery such asll{pplaced stitches” (S11).
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1.4.6 Emotional responses

All surgeons described a variety of emotional reses to high stress such as anxiety, anger, ftiostraand
irritation. “You are doing the best for your patiemnd you are trying and keep a clear mind .ut irbyourself
you feel anxious, yeah, that's very difficult tosgebe” (S4). Feelings of high urgency to think,decide and
act, high pressure, and a tendency to rush wemacteaistic of junior surgeons.

1.4 7 Cognitive stress responses

Surgeons identified that stress influenced cogmiperformance such as judgment and decision makoogt
surgeons had experienced situations in which theyewanable to think clearly. They perceived diffiies
analyzing surgical problems logically and makingidiens about the next steps. Straightforward asticould
be perceived as difficult: “When it [stress] clougsur judgment . . . you feel you can’t make a dieci . . . you
can't think objectively and stress combined witlediness which often go hand in hand . . . you cawke a
decision on simple, simple things” (S3). Surgeagorted doubting earlier decisions or oscillatirgween 2
strategies: “You start doubting the diagnoses &mdight ‘doubts, doubts, doubts, doubts’ and stairakng
downhill” (J6). Distractive thoughts were more lik¢o affect them such as worries about justificas after the
surgery, their professional reputation, or medigaleconsiderations. Junior surgeons reported diffees in
judging their own surgical competence and uncestaregarding when to call for help in highly strieds
situations.

1.4.8 Behavioral responses

Communication patterns change in stressful sitnatidunior surgeons tend to over focus on the teahn
problem and reduce the exchange of information thiehteam “to a minimum” (S5). Some surgeons reghatt
they become short tempered.

1.4.9 Surgical coping strategies

The following section summarizes coping strategiesd by the surgeons in this sample. Key elememets a
recognition of stress as a risk factor and of pptsl when they arise; and control over self andith@tion.
1.4.10 Early recognition of risks

Surgical practice involves inevitable stressors sundjeons have to deal with this as part of thadir The early
Table 2 Intraoperative stressors Emergency casegc8lcomplications Surgical error Unexpected tieg
Difficulties finding the source of a problem No gress Advanced tasks Complex procedure High-risiema
Multitasking Time pressure Immediate decision mgkiEguipment problems Missing equipment Equipment
failure Unfamiliar equipment Team work problemsdnpetent staff Inexperienced staff Language problem
Staff paying no attention Interpersonal issues rBigions Talking noises People walking in and olgeBs
Phone calls Personal factors Tiredness HungersBlihysical discomfort Personal problems C.M. Wetizal.

/ The American Journal of Surgery 191 (2006) 5-1@ed@ognition of potential risk factors is crucialrf
successful coping. Senior surgeons recognize ialtesignals (eg, distractive thoughts, heart poupdior
clouded judgment) as indicators for stress in thedwes. In contrast, junior surgeons did not consiole
recognize their own stress or its detrimental effattheir performance: “Every minute counts When it is
finished you realize ‘Oh my God I'm shaking . .utlyou might not have realized that that's whatgeaed to

you at the time. But you do come out some situatihinking ‘Oh my God, I'm shaking’ " (J13).
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1.4 11 Stop and stand back

If unexpected complications occur, experienced esamg stop what they are doing and try to gain (e by
putting pressure on bleeding). They stand-back aflgnand regain self-control, then reassess theatiin,
make a decision, and prepare for the next stagguiding principle was to avoid over focusing on task and
break the vicious circle of anxiety and time pressieading to clouded judgment and decision-making
problems: “A good surgeon will actually stand baid probably what he is doing while he is standiagk,
putting pressure on it [the bleeding], is actualby just getting the right things to do the jobpedy but is also
probably to reduce stress in himself” (S11).

1.4.12 Control of self

If you get stressed you don'’t function properly’1{3. Senior surgeons recognize the importance @figing
effective leadership of the surgical team. In sti@lsconditions, they first ensure that they arecamtrol of
themselves. Our respondents described in detagribeess of getting back to an appropriate phystzanitive,
and emotional state. Key strategies are physiclalxadon methods, distancing techniques, and adf-t
Physical relaxation. “You have to be relaxed. like playing football. If you are not relaxed yoreanot going
to play well” (S14).

1.5 Conclusion

This study draws on rich qualitative data to inigete the perceptions of a sample of surgeonsvibhatl
interviews allowed us to explore these perceptiondepth, within a confidential and supportive eaniment,
and in a way that lies beyond the scope of quesdives. Interviewees were frank in acknowledgingspeal
vulnerability and addressing uncomfortable issattepugh there often was some initial reticence.

This openness suggests that a qualitative methggal@s appropriate and that our interviewing stashdeas
acceptable despite most interviewees being unfamiliith this research method. This study confirtnat t
surgery is a highly pressured field with specifearands.

These interviews provided valuable insights inttesgors, stress responses, and coping strategeels hys
surgeons and allowed us to categorize sources refsst Although surgeons characteristically enjog th

stimulating features of their work, high levelssfess can affect performance adversely.
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