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Table 3

Stressors

Frequency of stressful events observed and their stress ratings

Distractions/interruptions

Patient
Technical

Equipment problems

Personal
Team

Time and management

Teaching
Total

Absolute
frequency

85.5
56.5
46
45.5
26
25
23.5
15
323

Mean and standard deviation shown.

Relative
frequency, %

26.47
17.49
14.24
14.09
8.05
1.74
7.28
4.64
100

Stress (self-reported)

Mean

2.67
3.62
3.93
3.09
2.25
3.00
2.73
2.20

SD

1.59
2.60
2.50
1.89
1.36
2.18
2.10
1.25

Stress (observed)
Mean SD

2.23
2.80
3.00
2.66
2.39
2.00
2.36
1.91

FEGIHT=Y DAL RER DL, 1~23.5(F155.87) ThH-of=

(Hi#2) Sonal Arora, et al. Factors compromising safety in surgery: stressful events in the operating room. The American Journal of Surgery (2010) 199, 60—65
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Technical Problems

Patient Problems Team-work issues

Equipment issues

Time & Managemenl Issues

Distractions
Personal Problems

Teaching

(Hi#2) Sonal Arora, et al. Factors compromising safety in surgery: stressful events in the operating room. The American Journal of Surgery (2010) 199, 60-65
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Original Communications

The impact of stress on surgical
performance: A systematic review

of the literature

Sanal Arara, BSc, MEBS," Nick Sevdalis, PhD.* Debra Nestel, PhD,** Maria Woloshynowych, PhD,*
Ara Darzi, FPMedSd, FACS," and Roger Kneebone, PhD,* Londw, United Kingdom, and Vicoria,

Australia

Badkground. Safe swgxal pradice requires a aomisnation of techmical and nontechnical abibses. Both

seis of skills can be impaired by mtraopeatwe stvess

J sing performance and patient safety. This

nystematic rewtaw aims to assess the effects of intra operdive sivess on nnglml peformance.

Methods. A systemaix search strategy was implemenied o oblain reevant artckes. MEDLINE,
EMBASE, and PsyINRD datdbases were searched, and 3,547 abstracts were identsfied. Afier
application of lamats, 660 abstracts were retrweved for subsequent evaluason. Studies were induded m
the basis of predelermmed inclusion cnitena and independent assessment by 2 revaewers.

Results. In all 22 artides frmed the andence base for this ewsew. Key stressors inchuded lapamscofec
surgery (7 studies), bleeding (4 studues), distractions (4 studes ), tome pressure (3 studies ), procedural
m-[.-hulwi studies), and epuapment problems (2 studies). The methods for assesmg stress and
performance vanied greatly across studws, rendenng aossiudy omparsons difficult. With only

7 studies asesing stress and swrgwal performance concurrendy, establshing a direct bnk was
challmging. Despate this shortfall, the divectiom of the endence suggesied thal excesme stres anpaws
ferformance. S!va{ua‘h. laparescopac procedures trgger greder stress levels and pooner techmical
ferformance (3 studies ), and expert surgrons experence les stress and less imparred performance
ampared usth pumiors (2 studaes). Fmally, 3 studies suggest that stressful cnises impair surgeons’
nonechmcal skills (eg, commumcatam and deasion making ).

Conclusion. Surgeons ave subped to many intraoperaive stressors that can impair thar performance.
Curvent endence & charactenzed by marked heterogrnaty of research designs and varable study quality.
Further vesearch on stress and performance & mwquired so that sungwal traiming and dmical excllence

can flounsh. (Swgery 2010;147:318-30.)

From Imperial (‘?lkgr“ London, United Kingdowm; and Geppsland Medical Schod, Monash University,

Vidmria, Awstralia

Quarrty An SAFTY have become increasingly crucial
elements of modern surgical practice. A “systems
view" ¥ acknowledges technical skill” as wellas “non
technical skills” (which indude communication,*
teamwork,”® and decision “l.ikllu,l a important de
terminants of performance in the operating room
and, therdore, of patient outcome. All these skills,

Suppored by the BUPA Foundation
Accepred for publicagon October 2, 2000

Repeint requess: Soml Arora, BSc, MBES, Department of Bio
Surgery and Surgial Technokgy, Imperial College, St Mary's
Hompud, 1ch Foor, QEQM, South Wiar! Road, Landon W2
INY, Umeed Kingdom. Email SomlAso i i peralacuk
QUSRLG0 /S - see [ront nateer

0 2000 Masdy, Inc. All righs reserved

AoL10.1016/) surg 2000 10.007

318 SURGERY

however, can be compromised by the acute mental
stress experienced by the suigeon during an opera-
ton. This review posits thatsuchintraoperative stress
s this a key component of surgical performance
and that its effective management is a vital facet of
a surgeon's competence that affects patient safety
directly.

Stress refers to the bodily processes that result
from circumstances that place physical or pswho-
logic demands on an indivduwal® Athough acenam
degree ofstresscan facilitate tsk performance,” it be-
comes problematic when the demands outweigh the
percenved resources to cope.” Excessive levels of in-
tr-operative stress can lluzunmliumnrhulh techru-
cal and nontechnicad skilk,'***

melevant because surgeryis inevitablya stressful enter-

This concem 15

prise. Commonly recognized stessors  include

Search strategy
Total = 3547:

Limits applied

l@

Reports excluded
after limits applied
Total = 2887

Reports retrieved
for abstract
evaluation

Total = 660

Abstract selection

Reports excluded
on basis of
abstract

n=619

not acute stress in
surgeons = 562
not effect on
performance =47
not mental
stress=10

Reports retrieved
for more detailed
evaluation
Total = 41

Duplicates removed

l:>

13 Duplicates
removed

Reports selected
Total = 28

Full text selection

|—

Reports
assessed
Total = 22

6 Reports
excluded on the
basis of full text
(Not acute stress
in surgeons =5
Not effects on
performance = 1)

Figure. Flow of articles in study.

(Hi#2) Sonal Arora, et al. The impact of stress on surgical performance: A systematic review of the literature. SURGERY (2009). 318-330
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(Hi#2) Sonal Arora, et al. The impact of stress on surgical performance: A systematic review of the literature. SURGERY (2009). 318-330
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(Hi#2) Hsiao, W. C., A national study of resource-based relative value scales for physician services. 1988. 73&€ &Y {ERL
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GPCI: geographic practice cost index

(SERTEAML)

(H{#2) Practice Expense Methodology Draft Report.”Medicare RBRVS: The Physicians’ Guide,2000.%:& &U{ERK
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(H #2) Barnes SL, et al. Impact of acute care surgery to departmental productivity. J Trauma. 2011 Oct;71(4):1027-32
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ERERSHT ESRR(BRHBEGTL) 1E BEZEERICHBRETLHIL
(Cost-benefit analysis:CBA)  $2THBAT S, MERZERER  (CIF, BRBESICEVTER
—HfET B0, BENGE HICERBAHDS.
B AHE X EH AR BEL 75 D

ERSES T RMER-BRERTLEESE REBICHFENTIEENSL,
(Cost-effectiveness analysis: 353,93, —AREER CHIFHS Bifo-& B - B D L
CEA) NBIEIZEDT=6 ., BIRCERN HPRBETHS,

LoOFLY,

ERMAR AEHREEFEOEDOWm AT BEEDBEREIZHTZY.
(Cost-utility analysis: CUA) BIEFICEFHECEAERBERTFE REICLOTREMNMEN T
s ALY) 75 E DR FEET Ex o IR L ) LA
S EES LA F (QAW) G EDREFTMREZF Y, RGO DVENEEHEIZTR

BT 5. EREEEEINIE  HIR5B8 AY) 2.
Wt 2= L MTEE

Z RAs/MEn AT BENENRIFETHIEHD BERDEZAIZDLTIE.
(Cost-minimization analysis: EERMIOF T, BRAEZLEK T tOFEERFRLEREZNE
o 5. BRADHZHEAST-O. R 5. F-. ERADEHEELY
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(HE)HESZ, ‘EEEEB3)”. /03— avniE (EMERRMATFSIE). BR. DOEAF—ALIavER. 2013, KYHHRE
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Cost
(Charge) - @ laparoscope assisted

distal gastrectomy, etc.

budget impact = (—)73,580 yen

(151) labor cost, device cost,
general expense, depreciation =
expense, etc = 217,193 yen —_——> AR ERRETE AR (R)
5 fiy 5 A

=(+)7,358 K&

- open distal gastrectomy, ———> B EARAEAH(&H)
etc.

(15) Five-year overall,

disease-free survival rates Effectiveness
= 55~58%

(H #) Huscher CG, et al. Laparoscopic versus open subtotal gastrectomy for distal gastric cancer: five-year results of a randomized prospective trial. Ann Surg. 241(2):232-7. 2005.
Hayashi H, et al. Prospective randomized study of open versus laparoscopy-assisted distal gastrectomy with extraperigastric lymph node dissection for early gastric cancer. Surg
Endosc. 19(9):1172-6. 2005. FirRENICRI T 2/MRERE. AR FHSRIREZESES. F7iR. FRI9F. RRE. fibh. EEET BUIRMTORKEERZE. 194, 11:6-9. 2009. KY/ERK
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Threshold

Cost ($/Qaly)

(Charge)

OCELACDIN T A =N > RADLL
= FEEDRIETAM (S /R ?

" LAC : 38,136 US $ /Qaly

/7
7
," laparoscopic assisted
OC : 40,000 US $/Qaly - colectomy, etc.
° °o
e
(fi) Cost = (+) 937 US & '[ open colectomy, etce” ‘

I 5/E% E < ) = —+ = =) |
o i’_\ é” ﬂﬁX\I 5]:— ‘HALS \ [=] ° ( IJ) Utlllty y

(i #) Murray A, et al. Clinical effectiveness and cost-effectiveness of laparoscopic surgery for colorectal cancer: systematic reviews and economic evaluation. Health Technol
Assess. 10(45):1-141. 2006. Hayes JL, et al. Is laparoscopic colectomy for cancer cost-effective relative to open colectomy? ANZ J Surg. 77(9):782-6. 2007. de Verteuil RM,
et al. Economic evaluation of laparoscopic surgery for colorectal cancer. Int J Technol Assess Health Care. 23(4):464-72. 2007. 72& KY4ERL

41 :5 75%/Qaly
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