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Thesis at a glance

Aim

Investigate and
compare selection
processes to
surgical residency
training in the
European Union
(EV)

Investigate the
impact of
demographic
factors, manual
dexterity, and
visuospatial ability
on the performance
in two different
laparoscopic
simulators amongst
applicants to
surgical resident
positions

Investigate the
relationship
between personality
and ratings on 360-
degree evaluations
among surgical
residency applicants

Explore experiences
and challenges in
handling feedback
and criticism among
early career
surgeons seeking
surgical residencies

Method

Information on
selection methods in
the EU was obtained.
Comparative case
study between a
country with a
decentralized process
and a country with a
centralized process.

Fifty applicants for a
residency or locum
position in a surgical
specialty were
included. Background
factors, visuospatial
ability (VSA),
dexterity, and
laparoscopic
performance were
investigated. Logistic
and linear regression.

The same cohort as
in Paper Il. Results
from laparoscopic
simulators,
personality ratings,
and 360-degree
evaluations were
included. Pearson
correlations and
Student's t-test.

The same cohort as
in Paper Il.
Participants were
interviewed using a
semi-structured
interview-guide. A
cross-sectional
thematic analysis was
performed.

Results

A multitude of
recruitment strategies
were identified.
Countries were
divided on a scale
from a decentralized
to a centralized
process.

A significant
association was found
between VSA and a
2D simulator. With
every point on the
VSA test the odds of
accomplishing the
task increased by 11
%.

The participant rated
higher in four of five
personality domains
compared to norm
values. Extravert
persons were rated
higher on 360-degree
evaluations, without
correlations to
objective measures of
technical skills.

Four themes were
constructed

1) reflection and
processing of
criticism,

2) emotional response
to criticism,

3) cautious feedback
culture, and

4) navigating criticism
in a hierarchical
system.

Conclusion

There is a wide
variation in
selection processes
in the EU.
Centralized and
decentralized
processes hold
different
advantages.

VSA could
potentially be used
as a selection
method in the future
and can be used to
individualize
laparoscopic
training programs.

The personality
among aspiring
surgeons differs
from the norm.
Objective measures
for assessment
should be used,
and assessors
should be trained in
assessment to
avoid bias.

A gap in the
feedback culture
was described with
a reluctancy to give
feedback.
Suggestions for
improvement are
made.



Abstract

Background

Selection of surgical residents is carried out in a variety of ways across the globe.
In Sweden, the selection process is characterized by a lack of transparency and is
conducted locally at each hospital. Recruiting suitable candidates is a matter of
patient safety since patient outcome is related to surgeon characteristics and
behaviors.

Aim
The aim of this thesis is to explore quantitative and qualitative assessment

instruments for technical and non-technical skills in surgical residents at the time of
recruitment/early in the career.

Methods

The first paper utilized Google and PubMed to identify selection processes in the
European Union (EU). Board delegates in the Section of Surgery of the Union
Européenne des Médecins Specialistes (UEMS) were contacted requesting pertinent
information. The following three studies were conducted using the same cohort of
50 applicants for a residency or locum position in general surgery, urology, or
pediatric surgery from seven hospitals. Participants were inquired for background
factors, and underwent evaluations including visuospatial ability, laparoscopic
performance, personality ratings, 360-degree evaluations, and interviews.

Results

A multitude of recruitment strategies were identified across the EU. Visuospatial
ability correlated to performance in a laparoscopic simulator. Extravert participants
received higher ratings on the 360-degree evaluations, including technical skill, all
though no correlation to objective measures of technical skill was identified. The
interviews revealed a cautious feedback culture with a reluctancy to provide
feedback.

Significance

The first study demonstrated different traditions regarding the best recruitment
process, including whether the resident is seen as part of higher education or as an
employee. The test of visuospatial ability might serve as a promising indicator of
technical performance. The use of 360-degree evaluations should be used with
caution to make decisions concerning selection. Insights into the current feedback
culture may serve as a basis for targeted improvements. The findings may be
relevant to an international audience in postgraduate medical education.
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Populérvetenskaplig sammanfattning

Bakgrund

En kirurgs karriér startar vid rekryteringen. Efter avslutad allméntjanstgoring (AT)
kan den legitimerade ldkaren soka specialiseringstjdnstgoring (ST), inom det
omrade som Onskas, exempelvis inom kirurgi. ST 4r en utbildningstjénst, dér
doktorn utvecklas och trénas in i sin valda specialitet. En ST-tjénst varar minst fem
ar och avslutas med en godkind ansokan om specialistbevis.

Att vilja en lamplig kandidat redan vid anstdllning &r en frdga om patientsdkerhet
eftersom utfallet vid en operation bland annat beror pa vem som opererar. Faktorer
s& som kon, teknisk formaga, kirurgisk volym och kommunikation har visat sig
paverka utfallet for en patient. Detta betyder att bade teknisk och icke-teknisk
forméga &r viktigt for att bli en kompetent kirurg. Icke-tekniska formagor é&r
formégor som behdvs vid komplexa uppgifter, till exempel beslutsfattande om man
ska operera eller ej, val av behandling och vid kommunikation med sévil
medarbetare som patienter och anhdriga. Trining avseende icke-tekniska forméagor
har pé senare tid blivit allt mer implementerad inom sjukvérden, till exempel med
interprofessionell teamtraning.

I Sverige drabbades 2023 drygt var tionde (10,7 %) av alla patienter i sjukvirden av
en skada i samband med vard. Skador efter kirurgi eller annan invasiv &tgérd stod
for 11,9 % av skadorna. Alla dr inte undvikbara, och en vardskada definieras enligt
patientsékerhetslagen som “lidande, kroppslig eller psykisk skada eller sjukdom
samt dodsfall som hade kunnat undvikas om adekvata atgiarder hade vidtagits vid
patientens kontakt med hélso- och sjukvérden”. Vardskador leder forutom till
lidande for patienter, och ibland &ven till dod, ocksa till 6kade kostnader med
forlingda vérdtider och i vissa fall till ytterligare operationer. Ar 2023 bedomdes
41, 1 % av de kirurgiska skadorna vara undvikbara.

Inom kirurgin har rekryteringen fOreslagits vara “den saknade lédnken” i
patientsékerhetsarbetet. Den nuvarande rekryteringen virlden &ver sker pa en
méngd olika sétt och med olika forutsattningar. Vissa lander har ett strukturerat och
transparant urval, och andra ldnder har lokala processer. I Sverige sker rekryteringen
lokalt, saknar transparens och det finns inga riktlinjer som stéd. En vanlig
anstillningsform &r ett vikariat pad 6—12 manader med mojlighet till utvardering av
den sdkande under en léngre period innan anstéllningen forlangs till en fast ST-
tjdnst. Inom andra organisationer som arbetar med hdga risker for liv, som inom
flygindustrin, dr rekryteringen standardiserad sedan ldnge. Inom flygindustrin har
attityder med potentiell inverkan pd omddme och beslutsfattande identifierats, och
piloter genomgar utbildning for att utveckla medvetenhet och sin forméga att
korrigera dessa attityder. I en studie pa ortopediska kirurger har en av dessa attityder
visat sig korrelera till 6kad risk for re-operation.
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Flera forsok har gjorts for att identifiera faktorer som kan forutse hog prestation hos
kirurger. Faktorer s& som kon, visuospatial formaga, fingerfiardighet och
datorspelande har forslagits, men varken négon sarskild faktor eller metod har visat
sig vara tillrdckligt prediktiv. Studier har visat skillnader mellan kirurger och icke-
kirurger avseende personlighet, men med variationer mellan olika studier och
lander. Ett vanligt matt pa en lyckad rekrytering &r avhopp, och i andra lander har
detta beskrivits som en stor utmaning med varierande antal, upp till s hdgt som 40
%. Siffror gillande hur méanga som fullféljer en ST-utbildning i Sverige saknas.
Déremot uppgav 85 % av erfarna kirurger i en svensk studie att de tréffat pa en ST-
lakare de bedomt vara olamplig.

Syfte

Den hir avhandlingen dr en del av en longitudinell studie som f6ljer och utvarderar
ST-lakare inom kirurgiska discipliner frdn rekrytering tills att de far sitt
specialistbevis. Malet med den hér avhandlingen ar att utvérdera kvantitativa och
kvalitativa metoder som maéter bade teknisk och icke-teknisk forméga hos sokande
till en ST-tjdnst inom en kirurgisk disciplin.

Metod

Totalt fyra studier &r inkluderade i avhandlingen. I Studie 1 undersdktes hur
rekryteringen ség ut i lander i Europeiska unionen (EU). Google och PubMed
anvéindes for informationssdkande. Email skickades till styrelsemedlemmar i den
kirurgiska delen av Union Européenne des Médecins Specialistes (UEMS) med
fragor kring deras respektive rekryteringsprocess. Djupare information kring Irlands
och Sveriges rekrytering samlades in genom intervjuaanalys och nirvaro vid Royal
College of Surgeons’ rekryteringsdagar pa Irlands.

Studie II- IV inkluderade samma kohort av 50 sokande till en ST-tjénst eller ett
vikariat i allménkirurgi, urologi eller barnkirurgi frén sju sjukhus. Inklusionen av
deltagare skedde mellan 2017-2021 genom att deltagande kliniker skickade
kontaktinformation till forskargruppen i samband med att de intervjuade personer
for en tjinst. Deltagarna bokades in for en heldag av tester. Samtliga ombads fylla i
en bakgrundsenkdt med information kring exempelvis kon och alder. Teknisk
formaga testades genom Ovningar i tva olika laparoskopiska (titthalskirugiska)
simulatorer, samt genom test av visuospatial formaga och fingerfardighet. Icke-
teknisk formaga utviarderades genom personlighetsskattning, 360-graders
beddomningar och en semi-strukturerad intervju. Studie II-1II anvdnde kvantitativa
analyser (siffror och statistik) och Studie IV anvinde kvalitativ metod med tematisk
analys av intervjuer.

Resultat

I Studie I identifierades rekryteringsprocessen i 27 linder. Dessa delades in pé en
skala fran centraliserat till decentraliserat urval. Irland hade den mest utvecklade
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rekryteringsprocessen och var det enda landet som testade teknisk formaga. Sverige
valdes ut som ett exempel fran den decentraliserade sidan av skalan och en
jamforelse ldnderna emellan utfordes.

I Studie II analyserades data frén de tva laparoskopisimulatorerna, visuospatial
forméga, bakgrundsenkéten och fingerfardighetstestet. Det fanns en signifikant
relation mellan visuospatial formaga och resultatet i en tvadimensionell
laparoskopisimulator. Oddsen for att klara av simulatoruppgiften 6kade med 11 %
for varje poéng pa testet av visuospatial formaga. Det fanns inga andra signifikanta
korrelationer mellan utfallet i simulatorerna och ndgon av bakgrundsfaktorerna eller
fingerfardighetstestet.

I Studie III analyserades personlighetsskattningarna, 360-graders bedomningar och
resultatet fran de laparoskopiska simulatorerna. Jimfort med normalvéirden for
personlighet skattade den inkluderade kohorten hogre pa fyra av fem
personlighetsdoméner utifrdn den vanligt anvidnda Femfaktorteorin: &ppenhet,
emotionell stabilitet, samvetsgrannhet och vinlighet. Det var enbart pa extraversion
deltagarna inte skattade sig hogre. 360-graders bedomningarna var generellt hoga,
och totalt sex korrelationer fanns till personlighet. De tva starkaste korrelationerna
var till extraversion. Det fanns inga signifikanta korrelationer mellan personlighet
och resultaten i de laparoskopiska simulatorerna.

Studie IV var en kvalitativ studie som utvdrderade erfarenheter och utmaning med
att hantera feedback och kritik i Sverige. Deltagarna beskrev en brist pa feedback,
framf0r allt de deltagare som hade arbetat i ett annat land och kunde jamf6ra mellan
landerna. Flera av deltagarna upplevde ocksa att det var svart att ge feedback och
kritik, men négra stillde sig positiva till att ldra ut. Strategierna for att hantera kritik
skiljde sig at, men ett vanligt sitt att hantera kritik bland deltagarna var att analysera
och reflektera 6ver den sjdlv innan de valde att acceptera den. Flera deltagare
beskrev dven en arbetsmiljo dar oréttvis kritik var forekommande. En del upplevde
att det var svart att ta emot kritik och att det kunde paverka deras méende. Den
hierarkiska miljon paverkade ockséd mdjligheten att ge kritik till ndgon senior, av
ridsla for att bli straffad.

Slutsatser

Det finns stora variationer i hur rekryteringen av ST-14kare i kirurgi ser ut och inom
EU hade inga lédnder en exakt likadan metod. Forutséttningarna skiljer sig at och en
modell fungerar inte for alla pa grund av till exempel olika anstillningsmodeller och
ekonomiska forutsittningar. I Sverige finns forbattringspotential for att arbeta mer
evidensbaserat vid rekrytering genom att anvdnda sig av en strukturerad
intervjumall, vara flera som intervjuar tillsammans och genom att intervjua flera
sokanden. Avseende teknisk formaga ar test av visuospatial forméga mest lovande
som surrogatmatt och skulle potentiellt kunna bli en del av en framtida
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rekryteringsprocess. Det skulle 4ven kunna anvindas for att anpassa inlarning av
titthalskirurgi till en individuell niva.

Den kirurgiska personligheten &r svérdefinierad men skiljer sig fran
normalpopulationen dé& deltagarna skattade sig hogre pa fyra av fem
personlighetsdoméner. P4 360-graders bedomningar fran medarbetare korrelerade
hoga bedomningar med extraversion, vilket pekar pa en potentiell bias och vikten
av att trina bedomarna for att fa korrekta varderingar. Det finns forbéttringspotential
i den svenska feedbackkulturen som unga doktorer befinner sig i d& unga lékare inte
uppfattar sig fa tillrdckligt med konkret aterkoppling pa saker de kan forbéttra. Det
finns dessutom en tveksamhet i att ge feedback dven fran unga doktorers sida.
Forslag till forbattringar i larandemiljon inkluderar till exempel att schemalédgga nya
doktorer i sammanhdngande perioder med sina handledare under ST-tjanstgoringen,
att redan vid bdrjan av anstéllningen tydliggora vilka forvantningar som foreligger
rorande kompetensmal att uppné inom de forsta 6 — 12 manaderna, samt att alla
kollegor utbildas i pedagogik for handledning och feedback.

Slutligen har denna avhandling initierat ett arbete med det langsiktiga mélet att géra
rekryteringen av ST-ldkare inom kirurgi mer evidensbaserat. Genom forbattrad
rekrytering och utbildning skulle patientsdkerheten kunna okas.
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Introduction

The career of a surgeon commences at the point of recruitment. After completing an
employment as an intern, the doctor applies for a residency position, a training
position in their preferred specialty to become a certified specialist. During the
period of surgical training, surgeons develop and refine their skills, and if
successful, become specialists in their respective fields. The selection of suitable
candidates is a matter of patient safety, given that patient outcomes vary depending
on the surgeon. Both technical and non-technical skills, as well as other factors,
influence the outcome '?. In Sweden, surgery accounted for 11.9 % of adverse
events in 2023. Despite a recent decline, still 41.1 % of surgical adverse events were
deemed avoidable *. Moreover, a study from the United States have documented
that the attrition rate among surgical residents varies, with rates that can reach up to
40 %. Attrition has significant financial implications, where the cost of medical
education for a resident was found to be 80,000 dollars per year. This cost did not
include costs such as onboarding or costs related to interviewing *. The present
Swedish selection process is conducted locally at each hospital depending on local
staffing needs, it lacks transparency, and does not include guidelines for selecting
the most suitable candidate °. Limited research has been conducted on surgical
residency in the Swedish context. By optimizing recruitment, patient safety could
potentially be enhanced, and the cost could be reduced, allowing for greater
investment in patient care.

The surgeon and patient outcomes

The relationship between a surgeon and a patient is special and built on trust.
Complications are unwanted but common overall in healthcare, and not all are
preventable. Adverse events are estimated to be affecting 10 % of hospitalized
patients worldwide in high-income countries, and accounting for up to 15 % of
hospital costs °. Adverse events result in patient suffering and sometimes death. In
addition to patient suffering, there are additional monetary costs such as prolonged
hospital stays and re-operations ’. Patient outcomes are influenced by who
performed the operation, and factors such as sex *'°, technical skill "', surgical
volume '>!3, and team behavior and communication >'*'® have been associated with
outcome %2 In a large Swedish study of over 150,000 patients undergoing
cholecystectomy, male surgeons were associated with more surgical complications,
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overall complications, and longer hospital stays °. A systematic review and meta-
analysis found lower mortality with female surgeons, but no differences in
readmission or complication rates. Possible contributing factors have been
suggested, including that female surgeons may be more risk averse, and better at
following guidelines . Technical skill has been found to affect the surgical outcome.
A wide variation in technical skill has been shown among bariatric surgeons, and
those in the bottom quartile had significantly higher complication rates and higher
mortality ''. Similar results were found regarding surgeons’ technical skill and
outcome after colectomy, where higher skills were associated with lower
complication rates, unplanned reoperations, and a composite of death or serious
morbidity '. Few have studied the subject, and a systematic review conducted in
2023 included seven articles, including a total of 151 surgeons. The subsequent
meta-analysis showed significant associations between surgical skill and
reoperations, obstruction, hemorrhage, and any medical complication '’. Further,
increased surgical volume among surgeons performing radical prostatectomies for
localized prostate cancer were associated with better results, including lower
mortality and lower perioperative complications . Non-technical skills have also
been found to have an impact on surgical outcome. Impaired team behavior
increases the odds of complication or death %, and surgeons with unprofessional
behavior, defined as receiving a higher number of coworker reports on the subject,
have been found more likely to suffer from any type of complication ',

Attrition and remediation during residency

Every recruitment is a future investment for the employer, and with the expenses
and resources following a position as a resident the employer strives for a high return
of investment. A comprehensive selection process incurs considerable expenses *'*,
with additional costs arising from attrition or remediation *. Attrition is a pervasive
challenge, with estimates ranging up to as high as 40 % *. However, studies in
general surgery show great variation, and a systematic review and meta-analysis
yielded a pooled estimate of 18 % '°. General surgery has higher attrition rates than
other surgical subspecialties such as urology *°. Besides the monetary costs, attrition
leads to fewer specialists and prolonged time to becoming a specialist for the
individual doctor. The majority of residents leave during the initial two years of
their training, with various factors contributing to this phenomenon. Frequently
cited factors are lifestyle considerations, health reasons, familial or personal
obligations, financial burden, and opportunities for earlier specialization 2.
Remediation is a prevalent occurrence, and a retrospective study on residents in
general surgery revealed a rate of approximately 30 % requiring at least one
remediation *2. There is a lack of Swedish data regarding both attrition and
remediations and most studies have been focused on Anglo-Saxon countries.
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Selection processes

The validity of different assessment methods from 85 years of research was
summarized in 1998 by Schmidt and Hunter. The validity of 19 selection procedures
was investigated, and the included methods ranged from General Mental Ability to
graphology. Three combinations of methods had the highest validity: 1) general
mental ability and work sample test, 2) general mental ability and an integrity test,
and 3) general mental ability and a structured interview ». A structured interview
using an interview guide has higher reliability than an unstructured one .

In other High Reliability Organizations (HRO) where human lives are at stake, such
as the aviation industry, the recruitment and employment of a standardized selection
process has been a long-standing practice »°. In the field of surgery, the selection of
surgical residents has been posited to represent “the missing link” in patient safety
2. The current selection of surgical residents worldwide is conducted in a multitude
of ways, with some countries employing a structured and transparent selection
process, and others utilizing local processes. In Ireland, the recruitment of surgeons
consists of two separate selections. The first selection is for Core Surgical Training
(CST), which lasts two years, and a second for Specialty Training, lasting six years.
Not all will be able to proceed to surgical training at the second stage. For both
selections a meticulous and systematic approach is employed to evaluate candidates
with explicit guidelines and a standardized evaluation framework. For CST these
evaluations include both technical skills, such as visuospatial ability, and non-
technical skills, such as communication . During covid-19 the method for CST
underwent modifications into being completely conducted virtually. Conversely, in
countries such as Sweden, the selection process is characterized by being local and
often nontransparent, with a paucity of common guidelines available to assist in the
selection process °. A common evaluation method is to be employed as a locum for
6-12 months, thereby allowing for continuous evaluations before progressing into a
permanent position as a resident 2.

In Sweden, the recruitment of doctors received some increased interest in the last
years, and in 2018 Sveriges Yngre Lékares Forening (SYLF) started “Schysst
Rekrytering!”, which translates into “Fair Recruitment!”. SYLF is a union young
doctors that belongs to The Swedish Medical Association, the trade union for
medical doctors in Sweden. “Schysst Rekrytering!” was developed for the
recruitment of interns, with specific criteria to be fulfilled by the employer (Table
1). The employer should use a structured and reproducible method, and the process
should be designed in a way that ensures fairness and equitable treatments for all
individuals, regardless of factors such as sex, age, origin, or other similar criteria.
3% No similar guidelines are available for recruitment of residents.
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Table 1. Sveriges Yngre Lakares Forening (SYLF) critiera for Schysst Rekrytering! (fair
recruitment) among interns.

/| The employer is able to show that the criteria outlined in the advertisement are being used to
select candidates for interviews and job offers

The employer utilizes a structured and reproducible method for conducting interviews and
other tests

/| SYLF has the possibility to nominate a representative that on paid working hours may elect
to participate in interviews and tests as deemed necessary

One representative of SYLF is permitted to participate in the selection process for interviews
and the final selection during paid working hours

In the selection processes worldwide a broad array of evaluation methods are
employed, encompassing for example academic performance °', letters of
recommendation 3?2, research output 31 and interviews 3'**. The interview formats
demonstrate significant variability *°, despite that structured interviews offer the
most robust evidence #***, Other potential interview formats that have been used
include Multiple Mini Interviews (MMI), which also are based on structured
questions, and Situational Judgment tests (SJT). MMIs consist of several short
interviews with different assessors evaluating the interviewee at each station. At
each station there is one interviewer or observer, and the station may include for
example discussion on ethical decision making, or communications skills *>. MMI
has been shown reliable for assessment *°2®. SJT, in contrast, are usually not
performed in-person. It aims to assess the judgment and behavior of a candidate
using specific scenarios from a given role. It has been used in some countries for
both medicals school admission and for recruitment of residents **.

Several attempts have been made in trying to predict future performance from
information at recruitment, but with no current consensus on the best method *"*.
During the study period for this thesis, challenges arose due to the covid-19
pandemic, which affected the conditions for selection and lead to a decrease in cost
on an international level by the implementation of virtual interviews ***°, Instead,
the pandemic gave rise to other potential challenges, including technical aspects *°.
While the extant research is limited, a review showed high satisfaction with virtual
interviews *. In light of these findings, some have suggested that virtual interviews
could become the new norm */.
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Technical skill

Technical skill is important for surgeons and studies have shown a correlation
between technical skill and patient outcomes in terms of complications, reoperations
and death "!'. Testing of technical skills has been suggested as part of resident
selection **% but is not commonly used today *’. With the introduction of
laparoscopic surgery, this technique must be learned, and studies suggest
differences in learning curves and that some individuals may not be able to reach
proficiency levels ****% Laparoscopic simulators are used for training, and the
skills acquired appear to be transferable to the operating room ***’. Both virtual
reality simulators and box trainers appear to be similarly effective for training **. A
difference has been shown between 2D and 3D simulators, with 3D simulators
demonstrating improved laparoscopic performance **%* . Several attempts have been
made to identify factors predictive of surgical aptitude, but there is no consensus on
the best assessment method ***4%6364 Factors that have been suggested to influence
laparoscopic performance include for example sex, visuospatial ability,
psychomotor skills, playing video games, or playing a musical instrument ***> No
single test has been shown to be reliable as a surrogate measure **. In a systematic
review by Mason et al, the most promising factors include psychomotor skills,
visuospatial ability (VSA), video game experience, and perceptual ability *.

Some of the potential surrogate measures of laparoscopic performance are VSA or
manual dexterity . Visuospatial ability is defined as “the skill of mentally
manipulating an object in three dimensions” *’, and it has been suggested to be fixed
in adulthood ®. This would make it an interesting proxy for technical ability, but
evidence is limited, and some studies have shown improvements with training *7°.
Two scoping reviews on VSA have been conducted recently. Kalun et al. found a
positive association between simulated surgical performance and VSA 7. In the
other review, Maurice-Ventouris et al. conclude that a variety of different tests were
used in the included studies, making comparisons and interpretation difficult ™.

Some studies have shown promising results between manual dexterity and
laparoscopic performance **’*”*, Manual dexterity tests have been used for years to
evaluate healthcare professionals, including surgeons. Several different tests have
been used, with some of the most common being the Purdue Pegboard, the Grooved
Pegboard Test, and the O’Connor Tweezer Dexterity Test ”°. Manual dexterity has
been suggested to influence laparoscopic performance and has been shown to
correlate with skill acquisition **’*. Additionally, the Purdue Pegboard has been
correlated with initial endovascular skill among medical students . Other
background factors that have been suggested to influence laparoscopic performance
include sex, gaming experience, previous laparoscopic experience, and playing
music with somewhat conflicting results 6757,
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Non-technical skill

Non-technical skills (NTS) are skills that are needed in addition to the technical
skills to fulfil the complex tasks of a surgeon, both in- and outside the operating
theatre. Non-technical skills can be defined as “a constellation of cognitive and
social skills, exhibited by individuals and teams, needed to reduce errors and
improve human performance in complex systems”. NTS include factors such as
situation awareness, decision making, teamwork and leadership, and
communication. The training of non-technical skills originated from Crew Resource
Management (CRM) in aviation which was developed in the 1980s. NTS, or the
lack thereof, were identified as contributing factors in aviation accidents and
subsequently integrated into pilot training ”’. Five Hazardous Attitudes have been
identified in aviation: anti-authority, impulsivity, invulnerability, macho, and
resignation. These attitudes are thought to impair judgement and decision making,
and pilots are trained to both be aware of, and correct these behaviors ». Surgery is
similar to aviation in many ways, with high demands on decision making and stress
tolerance. In a study by Bruinsma et al. a modified questionnaire that in its original
form was applied within aviation to identify hazardous attitudes among pilots was
used. The modifications included for example an exchange of the word “pilot” to
“surgeon”. In their study on orthopedic surgeons 38 % had dangerously high levels
of at least one of the hazardous attitudes ’®. In another study by Kadzielski et al. on
orthopedic surgeons, one of the measured attitudes, the level of macho attitude,
predicted almost 20% of the orthopedic surgeons’ reoperation and readmission rates .

In healthcare, the importance of non-technical skills and patient safety was
recognized in the 1990s and has been of increasing interest since then. Studies have
shown that deficiencies in non-technical skills, such as communication failure,
contribute to adverse events . Training of non-technical skills, like
communication, is to an increasing extent integrated into healthcare, for example
with interprofessional team training education during all levels of the continuum of
medical education '*7"#°, Based on a prospective cohort study investigating non-
technical skills in senior residents, demonstrated that senior residents were rated
higher than junior residents and interns, which may demonstrate a development in
non-technical skills during a surgical career *'.

Personality

Personality ratings are commonly used in recruitment in other professions and have
been suggested to be a part of residency selection ¥*°. Personality relates to how
individuals think, feel, and act. Personality traits are thought to be stable over time 8
although this still remains an ongoing debate *. There are several inventories used
for assessment. The most commonly used personality theory is the Five-Factor
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Model, also known as the Big Five. The Big Five was developed and acknowledged
in the 1980°s and includes the domains of Openness, Conscientiousness,
Extraversion, Agreeableness, and Neuroticism (or Emotional Stability) (Figure 1).
Each domain has its own specific characteristics. Openness is usually defined as
being intelligent, curious, and imaginative. In contrast, those with low ratings would
favor conservative values. High conscientiousness implies being organized and
thorough, and a low score implies being more impulsive. Those rating high in
extraversion are considered talkative, outgoing, and warm. On the contrary, those
with low ratings in extraversion would be reserved and shy. Agreeableness concerns
humanity, with those rating high being nurturing and caring, and those on the other
spectrum being self-centered and indifferent to others. Neuroticism concerns
experiences of distress, where higher ratings are associated with nervous tension,
low self-esteem, and ineffective coping. Individuals with lower ratings are instead
calm and even-tempered *°.

Neuroticism Extraversion
Worrying Outgoing
Anxious Energetic

Agreeableness Conscientiousness

Generous Responsible
Kind Efficient

Openness
Curious
Artistic

Figure 1. The domains of the Big Five including examples of traits under each domain.

Differences in personality have been shown between physicians of different medical
specialties ¥ and have been suggested to be related to choice of specialty . A
specific surgical personality profile has been discussed for years, and differences
have been described both in comparison to other medical specialties and to the
normative population. Despite this, the results have been somewhat mixed, and to
date there is no consensus on a specific surgical personality profile ****. A cross-
cultural study between the United Kingdom and the Netherlands of gastrointestinal
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surgeons demonstrated differences, such as for example the Dutch surgeons rating
higher in openness. The variation in personality profile has been suggested to be
influenced by culture and differences between surgical specialties *'*. Differences
in personality profile have also been identified between surgical subspecialties *°. In
a Swedish context, Bexelius et al. investigated personality among different medical
specialties including surgeons. They found lower ratings among surgeons on
agreeableness in comparison to doctors in internal medicine, primary care, and
hospital service specialties, and higher ratings on conscientiousness compared to
hospital service specialists and psychiatrists *.

To date, few studies have extensively examined the relationship between the Big
Five personality model and surgical outcomes, but some relations have been
reported with somewhat conflicting results. Hughes et al. found differences in
personality traits between “low” and “non-low” performing residents, where the
non-low performing residents rated higher on extraversion, emotional stability, and
conscientiousness *2. In another study, cardiac surgeons showed worse outcomes for
surgeons rating in in the highest tertile on openness **. However, in a study on
laparoscopic simulator performance no significant association was found with
personality ?’. Personality may also influence the choice of operative treatment. In
a study by Teunis et al. the Octogram Work and Leadership Style Test was used to
investigate the influence of personality and the choice of operative treatment. The
Octogram Work and Leadership Style Test has been validated and focuses on
personality that drive behavior. They found that a higher “pioneer” score correlated
with the recommendation of surgical over non-surgical treatment **. Apart from
technical performance, personality has been associated with burnout, with
neuroticism having the strongest association with burnout among several
specialties. In recent years, burnout has been found to be prevalent among surgeons
9190 For surgical residents, extraversion was less related to burnout '°'.

Unsuitability

Unsuitability as a surgeon could include several aspects. As described above, there
are variations in both technical and non-technical skills, and the surgical outcome
among surgeons varies. For the employer, attrition and remediations could be
additional factors of what defines a problematic or successful employee. With
remediation of struggling residents, it has been argued that program directors invest
80 % of their time on 20 % of their residents. Even though struggling residents is
not uncommon, it does not automatically imply future unsuitability and there are
strategies to support their development ', While candidates may possess traits that
qualify them in certain areas, they may simultaneously exhibit deficiencies in others.
It is therefore important to use broad assessments and focus not only on top-
achievers in one area '*°,
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Unsuitability among surgical residents in Sweden has been studied by Hagelsteen
et al. In a survey of experienced surgeons, 85 % reported having encountered a
resident whom they considered unsuitable as a surgeon. The most commonly cited
reasons regarded technical ability, communication and interpersonal skills, and
personality, personal resources and skills. As part of that study, in-depth interviews
were conducted with 13 experienced surgeons that included the topic of
unsuitability. From the interviews, 40 potential warning signs were identified and
then categorized into 11 problem domains. The findings formed the basis for an
interview guide to potentially be used for assessment of unsuitable tendencies *°.
From the study on potential warning signs, the development of the longitudinal
study that this thesis is part of was developed. With the lack of data from a Swedish
context it aims to explore both suitability and unsuitability on both technical and
non-technical aspects and investigate the development over time.

Feedback

During residency there is a multitude of competencies to learn. Learning takes place
in the workplace, often based on feedback from colleagues, as well as from formal
advisors and supervisors. It is therefore of interest how an individual responds to
and utilises feedback for the purpose of future development. Feedback is imperative
for learning and there are several recommended methods that could be employed
104196 Even though the origins of competency-based medical education date back
over 60 years, the educational system has seen a marked increase in its utilization
over the past 20 years. This transition has precipitated a shift in focus from time-
based criteria to an evaluation of competencies, accompanied by a more flexible
timeframe. The present model for residency training is predicated on formative
feedback for the resident from multiple colleagues on all competencies and abilities
197 Feedback can be categorized into several distinct types. Within the domain of
competency-based medical education, formative feedback assumes a particularly
significant role '®. Formative feedback is provided for the purpose of enhancement,
while summative feedback is utilised for evaluation at the end of learning '®. In
order to be effective, feedback should be delivered with structure and be based on
observations from a situation. During residency training, there exists a range of valid
instruments that are utilised for the purpose of facilitating and sustaining structured
feedback. Examples of such instruments include Case Based Discussion and Mini
Clinical Evaluation Exercises ''’. Whilst the increased evaluations aim to promote
development, the perception of an increased assessment burden has been identified
as a challenge in the competency-based medical education 2,

A number of barriers currently exists regarding feedback, as evidenced by previous
research that has indicated an absence of structured, consistent, and timely feedback.
This phenomenon has been described in several countries, including Sweden '*'13,
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Furthermore, studies have demonstrated conflicting perspectives on the quality and
frequency of the feedback provided, with surgeons expressing greater satisfaction
compared to the residents ''>''". The paucity of the learner’s capacity to recognise
feedback has been posited as a contributing factor. Another barrier that has been
described is the fear of criticism, which has been shown to hinder feedback-seeking
14 Whilst the rationality of fear of criticism is acknowledged, it is asserted that both
positive and negative feedback can be utilised for the purpose of effective
development ',

Summary and aims

This thesis focuses on recruitment and selection of surgical residents as a step to
improve patient safety. By using validated recruitment and selection methods,
attritions rates, cost, and adverse events could potentially be reduced. The currently
used selection process in Sweden lacks guidelines, and both technical and non-
technical skills as well as the potential for development, are important as a surgeon.
There is a lack of knowledge regarding both the selection process and potential
assessment methods in a Swedish context.

This dissertation project aims to investigate assessment methods that could possibly
be applicable in a Swedish resident selection context. The overarching aim is to
evaluate quantitative and qualitative assessment instruments to investigate both
technical and non-technical skills, as well as key developmental factors including
the handling of feedback, among surgical residents at the time of recruitment. The
specific aims for each paper were as follows:

I.  Investigate and compare selection processes to surgical residency training
in the European Union (EU).

II.  Investigate the impact of demographic factors, manual dexterity and
visuospatial ability on the performance in two different laparoscopic
surgical simulators amongst applicants to surgical resident positions and 1st
year residents.

III.  Investigate the relationship between personality and ratings on 360-degree
evaluations among surgical residency applicants.

IV.  Explore experiences and challenges in handling feedback and criticism
among early career surgeons seeking surgical residencies.
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Methods and material

Study design and participants

General information of the longitudinal study

This thesis encompasses both quantitative and qualitative methods. For assessment
methods in a Swedish setting, this thesis is part of a longitudinal study that aims to
follow and assess surgical residents repeatedly throughout their residency until they
become certified surgeons. The evaluation process during the longitudinal study
also encompasses both technical and non-technical assessments of the participants.
The technical assessment comprises two different laparoscopic simulators, a manual
dexterity test, and a visuospatial ability test. Non-technical skills are assessed using
personality ratings, multisource coworker feedback assessments, and through semi-
structured interviews.

At the time of enrolment into the study, participants were asked to provide
information regarding their sex, age, dominant hand, year of certification, education,
previous work experience, surgical experience for open and laparoscopic
procedures, laparoscopic simulator experience, current employment status and
hospital, and self-assessed 3D vision. The collection of data was facilitated by
Research Electronic Data Capture tools (REDCap) ''*'%, which is hosted by Lund
University. This thesis has focused on data from the point of recruitment and has
used the same cohort in Paper I1- IV,

The inclusion took place between 2017-2021. Prospective candidates for a surgical
residency or locum position in the domain of general surgery, urology, and
paediatric surgery were recruited from seven hospital within the South Swedish
Healthcare Region and from Uppsala University hospital. All departments involved
in the study agreed to participate and provided contact information for applicants
during the interview or hiring process. Informed written consent was obtained from
all participants. On-site evaluations and interviews were conducted at the Practicum
Clinical Skills Centre, Lund, Sweden, a prominent clinical training facility in
Europe. The facility is accredited by the Network of Accredited Clinical Skills
Centres in Europe (NASCE). Due to the exploratory and multifaceted nature of this
study, as well as the relatively low probability of affecting the inclusion, a power
calculation was not performed.
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Paper 1

Paper I investigated selection processes to surgical residency training in the
European Union. In addition to a broader study of selection procedures in EU
member-states, an in-depth comparative case study of a decentralized and
centralized country was conducted. Sweden was selected as an archetypical case of
a decentralized selection. The data for this study was obtained through several
investigating methods, including literature searches, knowledge within the research
group, and analysis of previously conducted semi-structured interviews with 13
experienced surgeons *°. Ireland was selected as the archetype of a highly
centralized and formalized selection process. To obtain comprehensive knowledge,
members of the research team conducted two study visits (2018 and 2019) to the
Royal College of Surgeons in Ireland (RCSI). During the initial visit, the selection
for Core Surgical Training was observed, while the subsequent visit focused on the
selection process for Higher Surgical Training. Fieldnotes were taken during the
visits and literature on the Irish selection system was reviewed.

For information on the selection processes of surgical residents in the other
European Union member-states, searches were conducted on Google and PubMed.
The search strategy involved the use of keywords, including the name of all EU
member-states, along with the terms “surgical”, “trainee”, “selection”,
“specialization” or “application”. Google was included due to the paucity of
published material on current selection processes, allowing for detection of
information from the department involved in the respective country. It is
acknowledged that this approach may not encompass the comprehensive and
detailed information about all participating countries. The objective was to provide
an overview of the current status of the selection processes. Additionally, an email
was sent to 16 board delegates within the Section of Surgery of the Union
Européenne des Médecins Specialistes (UEMS) inquiring about their respective
selection process. A single reminder was sent.

The selections processes were subsequently categorized into three distinct
classifications: centralized, hybrid, and decentralized. The centralized selection
process was defined as having a national application, national selection, and national
admission/employment process. Hybrid was defined as having one or two of the
three, and decentralized as having none (Figure 2).
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Centralized
« All criteria
Hybrid

*One or two of the
criteria

Decentralized

«None of the criteria Selection criteria

e National application
o National selection
o National admission

Figure 2.The definition used of a centralized, hybrid, and decentralized selection process.

Paper 11

Paper II investigated correlations between background factors and performance in
two different laparoscopic simulators. Participants were instructed to complete a
background form which requested information regarding their sex, age, dominant
hand, year of certification, education, previous work experience, surgical experience
for open and laparoscopic procedures, laparoscopic simulator experience, current
employment status and hospital, and self-assessed 3D vision. The data was collected
using Research Electronic Data Capture (REDCap) tools hosted by Lund University
19120 participants were subjected to a series of evaluations that encompassed the
assessment of their VSA, manual dexterity, and laparoscopic simulator
performance. Two distinct laparoscopic simulators were utilized.

Visuospatial ability

The VZ-3 Surface Development test '*! is a test designed to assess spatial ability. In
this test, participants are instructed to visualize the folding of a flat shape into an
object (Figure 3). Participants were provided with an individualized, coded link to
a computer-based version of the VZ-3 Surface Development test. The test
comprised 12 tasks with a maximum time of one minute per task. The maximum
attainable score was 60 points.
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Figure 3. Example of a task from the VZ-3 Surface Development test.

Purdue Pegboard

The Purdue Pegboard (Figure 4) is a standardized instrument employed to assess
manual dexterity '*2. Instructions were obtained from the manufacturer and
translated into Swedish. Participants were instructed to perform three rounds of the
test. The median score of the assembly task was used as a measure of dexterity.

Figure 4. Purdue Pegboard. Photo by Kristine Hagelsteen.
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LapSim® (Surgical Science, Gothenburg, Sweden)

LapSim® (Figure 5) is a laparoscopic virtual reality (VR) simulator with 3D display
and a haptic feedback platform for force feedback '*. Participants were instructed
to perform the “lift and grasp” exercise from the Ahlberg exam **. The time limit
was set to 20 minutes, and the task needed to be passed twice within this time frame.
The outcome measure employed was a pass/fail system.

Figure 5. LapSim®, a laparoscopic simulator usind 3D vision. Photo by Kristine Hagelsteen.

Simball® Box (Surgical Science, Gothenburg, Sweden)

The Simball® Box (Figure 6) is a 2D hybrid video box trainer that records a video
of the performance '**. Participants were shown an instructional video that
demonstrated a double overhand knot and were then permitted to practice with
assistance and guidance from an experienced surgeon. Following the initial
demonstration, a subsequent repetition of the instructional video was presented, this
time without the provision of instructions. The time limit for the task was set to five
minutes. The video-recordings were subjected to independent analysis by three
experienced surgeons. These surgeons assessed the video recordings according to
a previously validated score '**. Some modifications were made according to the
given task (appendix 1, Paper II). The outcome was designated as pass/fail.
Discrepancies among assessors were resolved by renewed analysis by the group.
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Figure 6. Simball® Box, a laparoscopic simulator using 2D vision. Photo by Kristine Hagelsteen.

Paper III

Paper III investigated the relationship between personality and 360-degree
evaluations. The participants conducted personality ratings, 360-degree evaluations,
and tasks in two different laparoscopic simulators. The utilization of the laparoscopic
simulators served as an objective metric for the assessment of technical skill.

Personality test

Participants were provided with a personal coded link to complete a Neutralized Big
Five Inventory (NBS5I). The NBS5I has demonstrated robust convergent validity with
other personality inventories, and is neutralized to minimize the influence of social
desirability '*. The presence of social desirability can result in participants
providing responses that align more closely with their desired image than their
authentic feelings. The neutralized inventory is designed to mitigate the prominence
of the socially desirable option. The inventory consists of 120 items, equally divided
between the five factors of the Big Five model. Each item is rated on a five-point
Likert scale, providing a quantitative metric of participants responses.

Multisource 360-degree assessment

The Sheffield Peer Review Assessments Tool '*’ was utilized in a translated version
that is commonly used by the Directors of Postgraduate Medical Education at Skane
University Hospital, Sweden. The assessment tool comprises 25 questions that are

32



rated on a six-point Likert scale and divided into five categories: good clinical care,
maintaining good medical practice, relationships with patients, working with
colleagues, and teaching and training. The instrument also includes an option for
“not observed”. Participants were instructed to share a link to the assessment with
six colleagues from diverse professional background. All participants were provided
with a personal code for identification. Aggregating the ratings from all coworkers
resulted in the creation of variables. Within the overarching category of maintaining
good medical practice, subcategories such as “technical skill” and “stress handling”
are included. These subcategories subsequently formed additional categories due to
their divergence from the other subcategories. The data collection process was
facilitated by the REDCap electronic data collection tool.

Paper IV

Paper IV was a qualitative study that explored experiences and challenges in
handling of feedback. The participants were interviewed using a semi-structured
interview guide that has been previously published. This interview-guide was based
on 40 previously identified warning signs *°. The interviews were carried out by one
or two experienced sociologists, with assistance from one or more experienced
surgeon in most of the interviews. The participants were de-identified using a
personal study ID and they were asked to describe situations without mentioning of
identifiable markers such as names. The interviews were audio recorded and stored
on external hard drives and at LUSEC, a platform hosted by Lund University that
fulfils all demands of safe storage. Verbatim transcriptions were generated. The
resulting files were imported into and subsequently coded using Nvivo (Lumivero,
Version 14). Two researchers independently coded the transcripts using deductive
thematic analysis to the previously identified warning signs. A common coding
document was created and discussed until consensus was reached. From the codes
themes focused on feedback and criticism were created and repeatedly discussed
within the research group.

A variety of coding methods were discussed before choosing thematic analysis.
Suggestions encompassed for example an open coding procedure and the prevailing
deductive thematic analysis. Thematic analysis was chosen due to the preexisting
warning signs that related to the aim '**.

Qualitative research differs from quantitative research, as do the techniques to
ensure quality. Common quality criteria in qualitative research includes credibility,
transferability, dependability, and confirmability '%. In this study, credibility was
enhanced by two researchers conducting the coding and subsequent discussion of
the results until mutual agreement was reached. Further, for additional triangulation
the interviews were read and coding discussed with the other authors. All
researchers have different backgrounds, thereby bringing different perspectives to
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the discussions. To enhance transferability, we described the selection process, the
context of the interviews, and the participants to provide readers with information
enough to understand the finding and assess relevance. For dependability, ensuring
saturation is one of the techniques. Saturation in qualitative research is when no new
themes can be identified in the material and can consequently not be calculated
before inclusion or the analysis of the material. It is therefore difficult to reach, and
also to know when it has been reached '*°. However, the inclusion of 50 interviews
at least increases the chance. The last of the four criteria is confirmability. This was
enhanced by the continuous discussions of the research process and results obtained.

Qualitative and quantitative analysis

The conducted studies incorporated both qualitative and quantitative analysis. Paper
I and IV employed a descriptive and qualitative approach, while papers II-I11
utilized statistical analyses.

Paper I entailed analysis of previously conducted interviews with experienced
surgeons, with the objective of acquiring knowledge regarding the prevailing
selection process. Fieldnotes from each study visit to Ireland were pooled and
analysed after each visit to enhance understanding of the Irish selection process.

For Paper II logistic and linear regressions were employed, depending on whether
the outcome was binary or continuous. Both univariable and multivariable analyses
were conducted. Due to the limited number of observations, only variables with p-
values below 0.3 were included in the multivariable analysis. This p-value threshold
was determined following consultation with a statistician to minimize the
probability of missing a significant effect. Odds ratio and beta coefficients were
presented with 95 % confidence interval. The odds ratio was utilized to investigate
the association between LapSim® and Simball® Box. The analyses were conducted
in collaboration with a statistician, employing IBM SPSS Statistics for Windows,
Version 25.0.

In Paper III, Pearson correlations were utilized to assess the relationship between
the 360-degree evaluations, the personality traits, and measure of technical skill
levels. Student’s t-test was employed to compare personality ratings, utilizing the
mean ratings of the participants and norm values. A p-value less than 0.05 was
considered statistically significant. Cohen’s d was utilized as a metric to ascertain
effect size. Skewness and kurtosis were investigated for all variables.

In Paper IV, the transcripts were subjected to a cross-sectional thematic analysis
using previously identified warning signs. Subsequently, a common coding
document was created and discussed by the authors until consensus was reached
before formation of themes.
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Ethical considerations

This thesis is part of a longitudinal study that follows surgical residents throughout
their surgical training. Ethical approval was obtained from the Swedish Ethical
Review Agency (approval number 2016/1050, with amendments 2022-04361-02,
and 2023-04850-02). Informed written consent was obtained from all participants.
Participants were assigned a unique study identification code, which was utilized
during data collection to maintain anonymity. The participants were instructed to
refrain from mentioning cities or names during the interviews, and the transcribers
were instructed to remove any instances of this type of mention. Despite these
measures, both the cohort and the surgical community in Southern Sweden are
rather small, which increases the likelihood of identification. To mitigate this
potential risk, the primary coding of the interviews was conducted by two
researchers who are not surgeons. Additionally, the tests were not administered
within the context of a true employment scenario, and the results were not
communicated to the employer, thereby mitigating the likelihood of adverse
consequences for the participants. All results were presented at group level.

This thesis has been produced with the assistance of Artificial Intelligence. DeepL.
Write Pro was used to correct and improve the language and readability in Paper IV
and in writing this thesis summary. After the use of DeepL. Write Pro the author has
reviewed the text and takes full responsibility for the content.
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Results

Paper I

Selection processes in the European Union

Selection processes in 27 countries were identified and analysed. The selection
processes were divided into a scale of centralized, hybrid, and decentralized (Figure 7).

Selection to surgical training in EU

Centralized

Decentralized

Figure 7. The selection processes to surgical residency programs in the Eroupean Union
organized in a cenralized, hybrid, or decentralized fashion.

Seven of the 16 approached UEMS Board Delegates responded. One country was
excluded due to lack of information. There was a wide range of selection methods,
from strict national and centralized, to a decentralized system working at hospital
level. None were identical. Transparent and standardized selection with clear
weighting of different criteria was used in a few countries. Interviews were the most
frequently used method, but the type varied from ad hoc to Multiple Mini Interviews
(MMI). Eleven countries had a decentralized process.

Of the countries with a centralized selection process, Ireland had the most elaborate
process and was the only country to formally test for technical skills. Spain had a
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centralized process based on examination results. The conditions differed from one
country to another, and in Poland, there were fewer applicants than positions, which
resulted in more or less all applicants being accepted. Other countries had a
centralized system due to the size of the country with only one teaching hospital.

In the countries with a decentralized selection system, some had a standardized
consensus across the university hospitals, and others had local decisions on recruitment.
In Greece, positions are advertised on the official website of each local authority for
Public Health and recruitments are made on a “first come, first served” basis.

Comparison of a centralized and decentralized selection method

Sweden and Ireland were selected as contrasts on the centralized-decentralized
scale. Sweden had a strictly local selection at each hospital with no standardized
guidelines. A common system was to utilise a 6-12-month locum position, after
which the head of the department decided whether the aspiring surgeon would
receive a permanent residency position. The method had fairly strong support, but
the lack of transparency and the unstructured evaluation of the aspiring surgeon was
considered problematic, especially by those who had experienced unsuitable
candidates slipping through the system.

In Ireland the selection criteria is described in detail on the RCSI website "', In
contrast to Sweden, surgical training in Ireland takes place in two stages, with a
primary selection at the beginning of surgical training and an additional selection
process after two years. The first selection, for CST, was included for the comparison
in this study. Approximately 100 candidates applied for 60 positions and were tested
on both technical and non-technical skills. Four MMIs with two assessors were used,
focusing on different professional areas. The assessment was done individually by the
assessors using a Likert scale. Prior to testing, the assessors were instructed on how
to conduct the assessments in a joint briefing session. The RCSI used a metric system
for scoring, with a maximum of achieving 100 points. Overall, there was strong
support for the system from the assessors, but concerns were raised about the
possibility of identifying unsuitability during the brief interviews.

Participants Paper II-IV

Seventy-three applicants were invited to participate, 53 accepted, and 50 completed.
The most common reason for not participating was non-response (n=10). Most of
those not included were later not offered a position as a locum or resident. The
median age of those included was 30 years (range 27-41) and 60% were men. Seven
were not offered employment. All but one had experience from assisting in
laparoscopic procedures, ranging from “never” to “> 100 times”. One applicant was
a specialist in another medical field. Background variables are shown in Table 2.
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Table 2. Background characteristics for participants in studies ii-iv.

Background variables
Sex

Age, median and range (years)

Country of medical education

Years after medical license, median and range
Specialty

Previous specialist in another field

Self-assessment: “| can see 3D on movies’

Gaming experience

Dominant hand

Work status

Laparoscopic simulator training experience

Assisted in laparoscopic procedures

Independent laparoscopic experience

38

Female

Male

30 (27-41)
Sweden
Other Nordic country
Europe

2 (0-16)
General surgery
Urology
Pediatric surgery
No

Yes

No

Yes

No

Female
Male

Yes

Female
Male

Right

Left

Both

Trainee
Locum

No employment offered
No

Women

Men

Yes

Women

Men

Never

1-10 times
11-20 times
21-50 times
51-80 times
81-100 times
>100 times
Never

1-10 times
11-20 times
21-50 times
51-80 times
81-100 times
>100 times

Count
20
30
31
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Paper 11

All participants completed the LapSim® and Purdue Pegboard tests. One video
recording from Simball® Box and three results from VZ-3 Surface Development test
were missing due to technical failure. There was an initial disagreement among the
raters on 20 of the 49 Simball® Box video recordings before consensus was reached.

Some 13 participants passed the LapSim® test, 16 passed the test on Simball® Box
test, and five participants passed both exercises. The odds ratio between passing the
LapSim® test and Simball® Box was not significant. There was a significant
association between the VZ-3 Surface Development test and Simball® Box (95 %
CI: 1.028-1.2, p-value < 0.01). This remained significant after multivariable
analysis. The odds of completing the task increased by 11 % with each point gained
on the VZ-3 Surface Development test. No significant associations were found with
background factors such as gaming experience, or manual dexterity (Table 3).

Table 3. Regression model between pass/fail results from Simball® Box, included background
factors, and tests.

OR (95 % ClI) p-value

Univariable analysis

Sex (male vs female) 2.50 (0.67, 9.39) 0.175

Simulator experience 0.94 (0.29, 3.11) 0.921

Independent laparoscopic experience 0.91 (0.25, 3.27) 0.884

Gaming experience 2.26 (0.66, 7.70) 0.192

Visuospatial ability 1.11 (1.03, 1.20) 0.008*

Pegboard "assembly” 1.03 (0.93, 1.13) 0.627
Multivariable analysis

Sex 3.13(0.55,17.97)  0.200

Gaming experience 0.93 (0.17, 5.00) 0.929

Visuospatial ability 1.11 (1.03, 1.21) 0.010*

Variables with p-values below 0.3 are included in the multivariable analysis. *p < 0.05.

There was no significant association between sex or gaming experience and the VZ-
3 Surface Development test score. For the univariate analysis of the continuous
outcome on LapSim®, only weak associations were found, which disappeared in the
multivariate analysis. There was no association between the VZ-3 Surface
Development test and LapSim® (Table 4).
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Table 4. Regression models for binary and continuous outcome on LapSim® and included
background factors and tests.

OR (95 % CI) p-value

Binary outcome

Univariable analysis

Sex (male vs female) 1.71 (0.45, 6.58) 0.432
Simulator experience 1.11(0.31, 3.92) 0.877
Independent laparoscopic experience  1.48 (0.39, 5.54) 0.563
Gaming experience 1.88 (0.52, 6.85) 0.337
Visuospatial ability 1.00 (0.95, 1.06) 0.897

Beta-coefficient (95% CI) p-value
Continuous outcome
Univariable analysis

Sex 9.68 (0.04, 19.31) 0.049*
Simulator experience 3.80 (-5.98, 13.58) 0.439

Independent laparoscopic experience  -0.49 (-11.03, 10.06) 0.927

Gaming experience 9.62 (0.19, 19.05 0.046*
Visuospatial ability 0.30 (-0.13, 0.72) 0.166

Multivariable analysis

Sex 8.25 (-3.09, 19.59) 0.150

Gaming experience 4.64 (-6.66, 15.94) 0.412

Visuospatial ability 0.25 (-0.17, 0.67) 0.229

Variables with p-values below 0.3 are included in the multivariable analysis. *p < 0.05.

Paper III

A total of 38 participants were included in the analysis. One video recording from
the Simball® Box was missing due to technical failure, and two participants did not
complete the personality ratings. Twelve participants received zero 360-degree
evaluations (range 0-6). Those with at least one rating were included in the analysis.

Compared to the norm (norm value = 2.0), the group rated higher on four personality
domains: agreeableness, conscientiousness, emotional stability, and openness
(Table 5). Agreeableness, t(47)=4.62, p <0.001, d=0.67), conscientiousness,
t(47)=6.44, p<0.001, d=0.92), emotional stability, t(47)=6.79,p <0.001,
d = 0.98), and openness, t(47) =2.27, p =0.033, d = 0.33).

Table 5. Personality ratings from the Neutralized Big-Five Inventory.

Personality traits Mean SD

Extraversion 2.01 0.56
Agreeableness 2.23 0.35
Conscientiousness 2.34 0.38
Emotional stability 2.50 0.51
Openness 2.18 0.54

Norm values for personality traits = 2.

40



For the 360-degree evaluations, the ratings were in general high, with the mean
responses between 4.79-5.17 on a 6 grade Likert scale (Table 6).

Table 6. Results from the 360-degree evaluations using a Likert scale from 1-6.

360-degree evaluations Mean SD

Clinical competence 4.84 0.56
Medical standards 4.79 0.59
Patient relations 5.17 0.54
Colleague relations 5.05 0.52
Stress handling 5.03 0.79
Technical skill 4.87 0.64

There were six correlations between the 360-degree ratings and personality, four of
which were with extraversion. The strongest were between extraversion and
maintaining good medical practice and technical skill, and these were the only ones
that held up to multiple significance tests. (Table 7). There were no significant
correlations to the results from the laparoscopic simulators.

Table 7. Correlations between variables from 360-degree ratings, personality traits, and
technical performance from two different laparoscopic simulators: LapSim® and Simball® Box

360-degree Big Five Personality Dimensions Technical
ratings performance
Extraversion Emotional Openness  Agreeableness Conscientiousness LapSim®  Simball®

stability Box

Good clinical 0.38* 0.24 0.03 -0.20 -0.04 0.02 0.28

care

Relationship 0.18 0.19 0.10 0.08 -0.12 0.12 0.21

with patients

Working with 0.37* 0.16 -0.03 -0.08 -0.03 0.03 0.18

colleagues

Maintaining 0.56* 0.30 -0.20 -0.35% 0.08 0.04 0.18

good medical

practice

Stress handling  0.32 0.25 -0.08 -0.31 0.02 -0.09 0.14

Technical skill 0.67* 0.23 -0.39* -0.27 0.27 -0.05 0.05

.*=p<0.05

The “teaching and training” category was excluded due to low reliability.
Exploratory regression tests were conducted to determine whether other variables
predicted the 360-degree evaluations after extraversion was excluded. None of these
results would be significant after multiple significance tests.
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Paper IV

From the identified codes four themes relating to handling of feedback and criticism
were constructed: 1) reflection and processing of criticism, 2) emotional response
to criticism, 3) deficient feedback culture, and 4) navigating criticism in a
hierarchical system. Table 8 illustrates examples for each theme.

Table 8. The four themes related to feedback and criticism identified from the interviews with
examples of quotes regarding each theme.

Theme Examples of quotes

Reflection “I listen to it, to the whole situation, and then analyse my behavior. If it is an experience that the

and person has been part of then that experience is true for that person and then | have to apologize

processing for the misunderstanding. If it is something | have done wrong, | usually feel that it was my fault.

of criticism But sometimes when criticised by patients | have thought it through and discussed it with a
supervisor and felt like | should have done it in the same way next time. Yes, one part might
have been my fault but not another one, and | have to listen and learn, to get criticised but not
let it get to me that | have done something wrong if a colleague can support the medical
decision. But it is much about communication, it can be that kind of flaws.” (IP 7)
“I think you should accept all critique, but you don’t have to implement it if you don't fell it is
reasonable. The times | have been criticized | have listened to it but it is not always you find it
fair, perhaps | was stressed or had other reasons for my actions. But the times you feel it is
constructive you have to be open for it, we are not perfect.” (IP 11)

Emotional “Or colleagues, it can also be colleagues that yells at you for quite bizarre reasons, when you

response to don’t really understand. Then | can doubt what | am doing and doubt myself.” (IP 30)

criticism “Yes, it is hard to say, | take it with me. | might remember things a rather long time, my mom
always nags on me for this. | am usually good at remembering the negative and bad at
remembering the positive. It depends on what it is, of course it is never fun to receive negative
criticism but at the same time you have to take it and make something good of it.” (IP 14)

Cautious "How do | do, good question. | think | in general, as everyone else, think it is hard to provide

feedback critique. But | usually say, in this situation | saw that you did this, and what you can think about

culture in the future is to try this other way.” (IP 1)
“I don’t like to step on anyone’s toes, but if | think something is wrong, | say it sometimes, but
not always. | try to be rather diplomatic.” (IP 42)

Navigating “It depends on, unfortunately it is not easy, if it is a senior doctor higher in the hierarchy, to

criticismin a criticize them, at least not at our clinic. So it depends on how susceptible that person is and how

hierarchical urgent it is. If it is something dangerous of course | will act, but if it has something to do with that

system there are different styles, styles of treatment, and we don’t agree with each other then it is just

an opinion, and it depends. But unfortunately, it is not that easy and even if it is constructive
criticism to someone senior, not everyone is susceptible, all though some are.” (IP 31)

"But like | said before, because there are hierarchical structures in healthcare, it can be hard to
discuss with a consultant. If it is pure discrimination and things that happen between colleagues
then | try to bring it up with a chief or question in the ongoing situation. It depends on what has
happened, | have for example when | have felt suppressed by a consultant emailed him. And |
told him how | felt and that | thought it is important with respect.

Interviewer: Did you get a good response?

IP: No, something like have a good life. But it still felt right, | think it is important to stand your
ground.” (IP 13)
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Reflection and processing of criticism

Reflect and analyze criticism before accepting it was commonly described by the
participants. This process could also lead to rejection of the critique if it was found
to be unreasonable.

“l usually don't just accept the feedback as it is, because even if people are
usually right, but not always, you have to think a little bit to integrate into your
own world” (IP15).

Reasons for the criticism to be deemed unreasonable included for example when it
was given in a stressful situation, if it regarded preferences for different methods,
or if it was provided in a judgmental manner. Some participants stated an openness
for criticism and a willingness to improve.

Emotional response to criticism

Some of the participants described difficulties handling critique as well as an overall
sensitivity that could lead to self-doubt. Differences in the response to critique
varied, from trying to improve to approach similar situation with more caution
thereafter.

The emotional response to criticism was found to vary widely, ranging from
irritation to indifference, and even to the development of self-doubt.

“If it is given in a very condescending way, very patronizing and mean, without
any reason that could help me move forward, then I get irritated rather than
accept it” (IP 38).

The surrounding situation could also impact on the perception of unfair criticism.
One participant described a particular instance in which they had attempted to solicit
assistance and had been rebuffed on the grounds of time constraints. Subsequently,
they were a few minutes later subjected to censure in a meeting for their handling
of the same scenario.

“at that moment you feel really bad, like why did I become a doctor? (...) You
might not always think of how you provide criticism, and sure, you can understand
that perhaps you don't have the energy to sugarcoat it and instead it gets very
straight. On a good day I can handle it, but on a bad day it isn't good when I get
home” (IP 4)

An environment that included the presence of unfair criticism lead to additional
difficulties. Examples of situations of unfair criticism included being criticized for
something that had not happened or being shouted at for unfair reasons. This form
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of unwarranted criticism was even described to potentially affect career choice, as
one participant left research due to its impact.

“I had the opportunity to visit another group, and I saw that they had this great
equipment, and I hadn’t had any results, every measurement was different. I told
the research group leader, who scolded me for not finding my own solutions and
being more creative, and for always relying on money. It was upset because I did
not expect to be yelled at in front of the whole research group, (...) and then I quit
after many years of research” (IP 9)

Cautious feedback culture

A learning environment with a cautiousness or unwillingness to provide criticism
was described by several participants. This cautiousness concerned both feedback
for themselves and colleagues they were supervising.

One of'the participants stated to have not received criticism during a locum position,
and thereby not been able to correct the behavior that led to not being hired as a
resident. Some participants who had experiences from working abroad felt that the
Swedish work culture was more cautious regarding feedback and criticism in
comparison to the other European countries that they had worked in. Those
participants further described an absence of feedback in Sweden, and that feedback
could not be taken for granted but instead the responsibility was on the junior
doctors to ask for it.

“In my experience, you don't like to criticize others here, and you try not to. You
might not like it, but you don't say anything. I would say it happens much more in
[country] that you get feedback, often on things that were not good, and you have
to deal with it because it is not always in a way that is easy to receive. But I think
you get more feedback and a better understanding of what you did right and wrong,
and here [in Sweden] you have to ask. Did I do a good job, or could you give me
some feedback so I know? What can I do better?” (IP 17).

To provide feedback to others was also described as difficult by several participants.
Positive feedback and providing suggestions for improvements were regarded easier
than providing negative feedback. Some expressed a fear of conflict as the reason
for avoiding providing criticism and to avoid taking fights. This behaviour persisted
even if the fights were thought to be adequate.

Navigating criticism in a hierarchical system

The participants experienced a hierarchical environment with challenges regarding
criticism and feedback. It was reported by several participants that the approach
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adopted varied according to whether the communication was directed towards a
subordinate or a superior.

“...if it is someone superior to me doing something wrong, [ think I just ignore that

person and do what I think is right and change without them noticing. But if it is
someone lower in rank it is often due to inexperience and then I might be more
verbal in telling them what needs to change” (1P 24).

Both respect of hierarchical structures and fear of retaliation were reasons for the
behavior. A few additionally confessed to rather than engaging in discussion with
the superior, they chose to correct the issue in secret. In some cases, both the
hierarchical structure and the severity of the error were considered:

“It is a conflict; on the one hand there is the element of fear, and on the other hand
there is the seriousness of the mistake. If the mistake is serious, I have to overcome
my fear. You don't criticize your boss for a minor event, but if it’s someone you re
teaching you can give them feedback” (IP15).

A commonly expressed solution in situations relating to superiors was to use
questions instead of potential critique. This approach was adopted by the
participants to allude to a paucity of knowledge or to be able to use examples of
how they have observed others act or conduct a procedure. This behavior manifested
the educational role towards the supervisor. Conversely, when addressing an
individual in a supervisory capacity, suggestions for enhancement were employed.

There was an experienced difference in regarding if the criticism regarded technical
or medical situations in contrast to behavior, which was perceived as more
challenging to comment upon.

“...behavior is much more sensitive. I don’t know what I would do if an older
colleague behaved really badly towards someone. That would be a really difficult
situation” (IP 40).
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Discussion

This thesis has evaluated both technical and non-technical aspects around time of
recruitment of surgical residents in Sweden. Recruitment of surgical residents is a
complex and multifaceted field. A competent surgeon needs to master several
technical and non-technical skills, and future job performance is challenging to
predict. Further complicating the issue are the different prerequisites depending on
country and recruitment opportunities. By increasing the knowledge of a Swedish
cohort of applicants and their baseline values, these results could be the first step in
evaluating and improving the selection process in Sweden. This could lead to a
reduction in the likelihood of chance playing a role in selection and that unsuitable
candidates are “slipping” through the system. Possible improvements for
recruitment and the learning environment are suggested, as well as areas for future
research.

Recruitment process and prediction of job performance

Paper I shows great variation in the recruitment processes of surgical residents in
the European Union. A majority of the countries used non-MMI job interviews or
academic examination to select candidates, which have relatively low predictivity
of performance *'**. Although possessing the strongest evidence, a structured
interview was not often used.

By comparing a decentralized selection process, such as Sweden and Ireland, both
disadvantages and advantages were identified and the differences between countries
became apparent. Having a national, structured, and centralized selection increases
transparency and have the potential to facilitate an evaluation of the process. The
decentralized process has the main advantage of being flexible and adaptable to
local needs '**. A main difference between the countries is the use of locum positions
after recruitment, which are in part used as an extended selection process in Sweden.
The Swedish local recruitment relies heavy on previous job performance and was
considered adequate by the experienced surgeons interviewed in a previous study
»_ This is in line with previous research that have shown that previous job
performance is a valid assessment basis if the period of work contains assessment
and feedback in a structured manner 233, However, the structured assessments and
feedback seem to be lacking according to the early career doctors in Paper IV, and
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that would make the current selection process of a work trial period of questionable
validity. If future employment status depends on assessment during the time as a
locum, structured evaluations must be done, and constructive feedback must be
provided. This is especially important in the case where the employer does not
intend to extend the employment period into a permanent position. Otherwise, the
invested months on training for both the employer and the new doctors might be of
limited value. Instead, with the opportunity for feedback that could lead to
correction and improvement during this time the potential to maintain a candidate
would increase for the employer. The evaluation of the performance and guidance
for improvement on professional development would be valuable for the new
doctors as well, whether the position is prolonged or not. The current feedback
culture and communicated expectations needs to improve both for the current
selection process based on work-trial periods, and for the possibility for the new
doctors to perform according to anticipation.

The large national testing facility and high-stake exam day/days used in Ireland have
several advantages, such as standardization and fair recruitment. However, the
implementation of a national testing would come with increased costs that currently
would not be justified in Sweden given for example the small number of applicants
and decentralized setting. Sweden has different prerequisites with locum positions
and no structure for national control over the current positions. However, there is
still room for improvement while maintaining the decentralized process and making
it more evidence-based. Firstly, to advertise externally and to ensure that there are
several candidates to assess for a position. However, it has been shown that “home”
candidates receive higher interview ratings '**, and interviewers should be attentive
to this risk. Secondly, a structured interview with standardized questions should be
included in the recruitment process **33%135 A structured interview correlates
with residency performance in the first year '*°. Ideally, more than one person should
be involved in the interview *. In Ireland, the MMIs are rated according to a
metricized system using a Likert scale for evaluation in proximity to the interviews.
Although not using MMIs in Sweden, a similar system could potentially be
employed by either scoring questions or sections of an interview. By assessing and
writing down results on each part as well as standardizing the questions would make
comparison of candidates easier and increase transparency of the results. Using a
Likert scale to evaluate an interview will still to some extent remain subjective, and
in Ireland, both a meeting to align the assessors prior to the interviews and the use
of two assessors at each station improves the assessment. If conducted in a Swedish
setting, the risk of subjectivity should still be taken into account in similar ways.
For additional standardization, structured interviews of the references could also be
an improvement. Other potential development could be the to use MMIs or
Situational Judgement Tests (SJT). However, MMI would be costly in the current
decentralized system '*’. SJT would also bring additional costs, but could be used
for initial screening for candidates, before deciding on who to interview '**.
However, with the currently small number of applicants in a Swedish context, an
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additional screening process would in most cases be of questionable additional
value. For this reason, the resources that would be required to add SJT into a
selection process would likely not be a good investment.

Virtual interviews could be an option and have been used more after the covid-19
pandemic. In the USA, the application process is costly for both applicants and
employers *, but with the generally relatively short distances in Sweden, the costs
are not comparable to the USA. The advantages would therefore not be as clear in a
Swedish setting.

Most countries use a selection system designated to find top candidates, but the
opposite, identifying those who are unsuitable, may be even more important. Up to
30 % of residents require remediations, and this is both costly ***!*%!4! a5 well as
affect patient safety. Attrition adds additional costs * and delays the time to specialist
certification for the individual physician. However, the research on costs is not
conducted in a Swedish setting and is therefore not transferable because of the
different selection processes with for example screening of more applicants. In
Sweden, there is no information of the number of residents at any given time. The
only information available is the number of doctors who get certified specialists
each year. To the author’s knowledge, there is no research on remediation or
attrition either, but the problem of unsuitability has been established *°. Additional
challenges with attrition rates arise from the current employment system with locum
positions where there is not always an intent to renew, as with short-term
employment during for example parental leaves. Attrition rates, possible reasons for
attrition, and costs of recruitment and remediation should to be investigated in future
research.

Technical skill

In our study, only Ireland used structured testing of physical technical skills during
the study period in Paper I and have since discontinued '**. Their process for
recruitment is now conducted virtually, still including test of psychomotor skills,
VSA, and perception '*. Although the use of laparoscopic simulators for technical
testing would be costly and time consuming, the assessment of technical skills prior
to or at the beginning of employment is appealing. Studies have shown that some
individuals seem unable to achieve proficiency despite dedicated training in
laparoscopy ****, and both time and resources could be saved if early assessment is
used for formative feedback. However, the use of laparoscopic simulators as a
summative high-stakes exam at recruitment has several drawbacks, such as that only
baseline values are used, that technical skills can be learned, and that it is resource
demanding '**. Instead, as seen in Paper II, VSA seems promising as a proxy, which
is in line with previous research ”'. This could be a promising method for a selection
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in Sweden as well, with low cost and feasible to perform at every hospital. However,
there are conflicting results as to whether VSA is trainable %, and a variety of
different tests have been used in previous studies "°. For further investigation, the
focus should be on trainability and to investigate which test, or tests, that are most
related to laparoscopic performance. In a Swedish setting with locum positions and
the opportunity to try different subspecialties before choosing one, another way to
improve the current situation could possibly be to implement a mandatory training
program on laparoscopic simulators early in training. This would increase the
structured evaluations while still maintaining the current process of locum positions.
However, the manner in which such training might be implemented lies beyond the
scope of this thesis.

We found a significant association between performance on the Simball® Box and
visuospatial ability. No other associations were found between performance on
either simulator and background factors, VSA, or dexterity. The lack of association
between VSA and the results from LapSim® scores could possibly be explained by
the 3D setting, which presents visuospatial depth and may compensate for lower
VSA. No differences in learning curves between VR simulators and box trainers
have been shown '**. For additional evaluation of the potential use of VSA, learning
curves should be studied. If limited VSA results in difficulty or inability to achieve
proficiency, the testing of VSA as part of a selection process is strengthened. It could
also be used to identify residents who are in need of additional support as well as to
individualize training programs.

No significant correlations with sex or gaming experience were found, despite that
other studies have demonstrated such correlations *7°. A problem with video
gaming in Paper Il is dichotomization. Binary variables were used, with the
possibility of large differences in hours played under the “yes” category. Both this
issue and the small sample size may explain the lack of significant results. Similarly,
this study did not find support for previous laparoscopic training being predictive of
laparoscopic performance, which has been reported previously " . This may also be
due to the binary variables. In addition, when divided into groups based on number
of procedures, each group was too small which made the power very low.

Non-technical skill and halo effect

There are several aspects of non-technical skills, and this thesis has focused on
personality, 360-degree evaluations, and handling of feedback early in the career
among applicants for a surgical residency position. In Paper III extraversion was
found to correlate positively to higher ratings on 360-degree evaluations. Extravert
people in general can easily connect with other people, and in medical school
extraversion has been shown to correlate to positive evaluations during clinical
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years. This has not been found in pre-clinical years, perhaps due to increasing
amount of social interaction during the clinical years '*°. In Sweden, the 360-degree
evaluations are commonly used to assess residents early in surgical training
regarding progress and fit. They are sometimes used as an aid in the decision on
whether to promote a locum to a residency position.

A problematic area with the assessments was the correlation between extraversion
and technical skill on the 360-degree evaluations, together with the lack of
significant correlations to the objective measures in the laparoscopic simulators.
Whether performance in the laparoscopic simulators used in the present study truly
reflects technical skill cannot yet be determined and conclusions must await the
results of the ongoing five-year longitudinal study. Further, it is possible that
candidates who rate high on extraversion are in fact more technically skilled.
Theoretically, they might have been more active and successful in asking for
coaching and operating time. However, since the participants are early in their
surgical career it is unlikely that this alone would explain the results. Instead, it
might be that the higher scores reflect their greater social skills. This is known as a
“halo” effect Y. The reflection of one assessment into another has been
demonstrated in several studies, for example in assessments of surgical residents '*¥,
and between attractiveness and academic performance '*. The halo effect has not
been found in all studies '*°, and when identified, it could be reduced by group
assessments "', The results in this study should be interpreted cautiously since only
one question in the assessment form regarded technical skill, and the primary focus
of the 360-degree evaluations regards non-technical skills. However, with these
results, it points to the need for objective assessments and that it is important to use
trained assessors.

Considering the problematic feedback culture overall, a new evaluation of 360-
degree evaluations after training of assessors should be considered in a Swedish
setting. However, with the descriptions of an “unwillingness”, down prioritizing or
avoidance to give feedback and critique to colleagues in Paper IV, it is possible that
there is a need for other types of evaluations in the Swedish setting. Although 360-
degree evaluations have demonstrated promising results in other countries'>*'*, the
cultural differences in directness may have influenced the outcomes, a notion that
is further supported by the absence of outliers in our own study. Of course, the lack
of significant results could be due to all our included participant in fact being
competent. But it could also be due to limitations, e.g., the fact that the evaluations
have not been assessed in Sweden. With the results in this study, where all
participants were rated in the upper half, we found no support for this approach to
select between candidates. Considering that 360-degree evaluations are widely used
in residency training today, that extravert persons are rated higher, and the described
problematic feedback culture, there is a need for further investigation.
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Participants in Paper III rated higher in four of five personality domains. Previous
research has shown that orthopaedic surgeons have been able to outsmart this kind
of test and answer desirably in line with having “the requested personality”, or a
personality suited for the job '3*. However, the NB51 has been designed to minimize
social desirability '*. This study further included applicants who did not receive a
position, and the testing was not part of an actual recruitment process, which would
additionally decrease the risk. The results are similar to previous studies °', but
comparison is challenging due to cultural differences between countries, and since
the working climate has changed over the years °'*>. With the differences in
personality across countries, there is no clear surgical personality to date. If
personality inventories are to be used as an aid for recruitment, larger investigations
should be conducted and further delineate the subcategories between for example
urologists and general surgeons. Additionally, if the personality does correlate to
performance would be further of interest, and if so, the underlying reasons.

Assessment, feedback and the learning environment

While feedback is essential for professional development in an educational context,
Paper 1V revealed both shortcomings and individual challenges in the ability to
handle criticism effectively. With the lack of feedback already described in several
countries '"*''*| the participants in this study who had worked in other European
countries stated to experience an even more cautious approach in Sweden. Despite
the challenges inherent in precise comparison, this suggests that the Swedish
feedback culture may potentially entail a greater number of problematic elements.
An additional aspect of this matter derives from the participant who stated to neither
having been given any feedback nor been informed during the locum position that
the expectations had not been fulfilled. This could potentially mean that both
feedback and communication on expectations are lacking. On the positive side,
some of the participants expressed a willingness to educate.

Previous studies have shown a discrepancy between educators and learners
regarding the perceived frequency and quality of feedback. One potential
development that could lead to greater alignment is education and training of
assessors ' The existing system is beset with several challenges regarding the
provision of feedback. One such challenge is the fact that residents often work with
several different supervisors, and this fragmented scheduling affects the potential
for feedback negatively '*°.

A process of filtering and analysing criticism was described by the participants in
this study. This analysis was conducted prior to the decision of whether or not to
accept the criticism. This approach has the potential to be perceived as arrogant or
problematic. However, within the context of an existing environment with unfair
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criticism, it might instead be a way to survive and thrive. The management of
criticism has the potential to influence development and life decisions, as evidenced
by the one participant’s decision to discontinue a career in research after being
criticized and yelled at. Some of the participants described a sensitivity to critique
that could lead to internalization and self-doubt. This finding aligns with previously
described barriers for feedback-seeking, where fear of being criticised has been
mentioned ',

The Swedish society is commonly characterised as less hierarchical. However, this
study reveals that a significant degree of hierarchy remains at least in some areas in
healthcare. The subjects described a fear of retaliation connected to hierarchical
relations. In light of a recent study on Swedish doctors, which revealed that 17 % of
respondents reported having been punished for providing criticism concerning
workplace issues, this concern may be well-founded '*’.

From our findings we suggest some improvements:
1. Schedule new doctors to work more frequently with their supervisor.
2. Clearly state expectations regarding competencies during locum positions.

3. Educate and train both residents and supervisors in feedback and
assessment to align their capabilities.

4. Encourage and construct a system where feedback is appreciated on all
levels across hierarchical positions.

5. Identify young doctors willing to educate others early and train them in
different feedback methods to build a stronger feedback culture for the
future.
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Conclusion

This thesis has investigated the recruitment and selection process as well as
technical and non-technical aspects among surgical residents at time of recruitment
in Sweden.

The current selection process in Sweden is conducted locally, lacks transparency,
and often relies on job performance during work-trial periods. This decentralized
selection process differs remarkably in comparison to for example Ireland which
has a national, structured selection process with clear guidelines. Throughout the
rest of the European Union there is a multitude of different selection processes used
and there is no consensus on what should be included. Both decentralized and
centralized selection processes hold advantages as well as disadvantages. From a
Swedish perspective, potential improvement in the decentralized context should be
to ensure multiple candidates and use structured interviews.

For evaluation of technical ability, test of visuospatial ability holds the largest
potential to be used as a future selection method due to the correlation to the
performance in a 2D laparoscopic simulator. No other background factors correlated
to performance in neither the 2D simulator nor the 3D simulator. Knowledge of
visuospatial ability could also be used to individualize laparoscopic training
programs.

For assessments of non-technical skills 360-degree evaluations are problematic as
part of a recruitment process since extravert persons received higher ratings. The
higher ratings included ratings on technical skills, but without any correlation to
laparoscopic performance. A possible bias might be the halo effect”, where
strengths in one area reflect into other areas as well. The halo effect should be taken
into consideration when performing assessments and highlights the need for
objective assessments.

The general feedback culture in Sweden was described as cautious and affected by
hierarchy. The participants expressed difficulties in handling of criticism and an
environment where unfair criticism was present. To filter and analyse feedback
before accepting it was a common strategy, which might be a method to thrive in
this environment. Suggestions to improve the overall feedback culture include for
example: scheduling new colleagues to work with supervisors regularly, clearly
express expectations on competencies during the first employment time, and to train
and educate all employees in feedback and assessment.
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Overall, the selection process in Sweden could be improved by adopting a more
evidence-based approach such as interviewing multiple candidates for a position
and to use structured interviews as a start. The current feedback culture has
deficiencies, but on the positive side young doctors describe a willingness to
educate. Training in feedback and assessment would improve the overall feedback
culture, the potential for development during residency, and increase the structure
for assessment during locum positions.

Future perspectives

The fields of surgical selection and education have gained an increased interest in
the last years with several attempts of improvements, such as the extensive testing
in Ireland *’. Focus on education and individual progress in different technical and
non-technical aspects have been investigated, but the questions if the training of a
surgeon is for everyone or not, still fascinates and is part of the surgical
community’s discourse.

However, the recruitment of residents has received less attention in Sweden
compared to some other countries. Recruitment is the first step in forming the future
surgeons. While there are several improvements that could be done according to the
current literature, as mentioned above, there are also several aspects that are still
clouded or unexplored to date.

Upcoming changes in medical licensing and internship

Some changes to the selection process are already upcoming. In 2021 there was a
change in the Swedish medical school curriculum. Previously, medical school
included eleven semesters and a mandatory subsequently clinical work for 18-24
month as an intern before becoming licensed. With the recent change, medical
school now includes 12 semesters and the students become licensed after they
graduate '**. Basic training, called Bastjinstgoring (BT), has been implemented as
a new form of clinical rotation of 6-12 months after graduation. It can be integrated
as part of residency but it can also be performed as separate employment *°. With
this implemented change, the time for residency has increased from at least five to
at least 5.5 years '®. Surgery is no longer a mandatory rotation '°'. Thereby, the
work-experience will potentially be reduced by the same amount of time for those
applying for a residency position. During work as an intern a mandatory rotation in
surgery of at least three months was included '®*. This forms a potential challenge
for recruitment since many departments recruit from the cohort of interns. During
the internship period, they get to work full time for three months in a surgical
department and get experience regarding what a surgical career could be like.
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Comparing with only medical school rotations, the internship forms additional
insights and possibilities. From the employers” perspective, the three months of
work observation time will disappear. For the early career doctors, those who have
not decided on their future speciality during medical school might not get to
experience the surgical department and therefore might not consider it at all. With
the system recently implemented and no students from Swedish medical schools
have yet to have graduated under the new system, the impact these changes will
have is still unclear.

Getting the medical license at university means immediately being legally
responsible for patients in contrast to the previous employment as an intern, where
the responsibility lies on the supervisor. The introduction for a new employee varies
largely between departments, and the ongoing reformations could form a need for a
better and structured introduction, but also for an improved recruitment. With less
experience and one less evaluation before being singlehandedly responsible for
patients, some problems might have been concealed. As for the recruitment process,
with less working time there will be fewer references and more unfamiliar applicants
as well as less potential for evaluation of technical skills before employment. This
could strengthen the need for a structured process with objective measures in the
near future. Besides structured interviews and evaluations and test of technical
skills, the motivation and understanding of a surgical career should be of additional
focus. Both life-style factors and work-life balance impact attrition *+'®*!% The fact
that potential surgeons now will get less insight into surgical life, providing an early
understanding of expectations not only for initial development, but also for a future
surgical life, is important.

Evaluation of performance

One of the most challenging things regarding recruitment is to find measurements
to evaluate performance and a positive outcome, since what is most important might
differ from person to person. For the recruiter it might be to find someone who
finishes residency without interruption and then continue to work as a specialist. For
a supervisor it might be technical skills that make the resident independent at an
early stage. For the surrounding team it might be the social skills, and for the patient
a low rate of adverse events. All these factors are measurable, but the key question
is which aspects are most important and at what stage, for instance, a lack of
independence should be addressed. The question is obviously multifaceted. In other
countries measures such as attrition and remediation have been used as predictors
of performance. The current Swedish system does not allow for information of the
current status of residents, of current recruitment processes, attrition, or
remediation. Without standardization and continuous evaluations, it is not possible
to know how the system performs or whether similar problems compared to other
countries exist here as well. Sweden might have the perfect selection system - or
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might have severe deficiencies. Besides actual numeric information on attrition the
reason for it must be further investigated in a Swedish context. Given the
prerequisites and working-climate at different departments, interviews with those
leaving a residency or locum position should be done at every hospital since the
challenges might differ. It might be related to working-climate or lack of support,
or it might be related to a family situation that could not have been foreseen. In
Ireland, a recent publication shows correlations between residents’ performance at
recruitment and progression to Specialty Training '**. With the use of two selections,
Ireland has an obvious and clear measure of success with the progression to
Specialty Training. This reflects a successful recruitment, and not specifically
higher competency compared to a Swedish doctor. Attrition rates and reasons for
leaving, remediations, and time to becoming certified specialist would be simple
markers of a successful recruitment, but it also assumes well-functioning
evaluations during residency making sure the competences needed are fulfilled.

Diversity

Although striving for fair recruitment and equitable treatment, to the author’s
knowledge, no studies on diversity in surgery have been conducted in Sweden.
However, in a meta-analysis on callbacks (being offered an interview or a request
for more information) including several professions, being a nonwhite applicant has
been found to be a significant disadvantage in Sweden. Sweden was found to have
the second highest level of discrimination of the nine countries included '**. In the
studies included in this thesis, 40 % of the included participants were women and
race or ethnicity was not investigated. However, in the United States, the lack of
diversity has been a recognized issue, though it has improved over the last few years
166 Selection is a way to start improving this issue '*’. Incorporating the aspect of
diversity could have been an improvement in the longitudinal ongoing study this
thesis is part of, and it remains a promising area for future research, both in the
recruitment aspect and in the surgical environment overall. From a recruitment
perspective to ensure anonymity and decrease the likelihood of discrimination,
applications could for example be conducted through systems enabling anonymity
before decisions on who to select for an interview.

Artificial intelligence

In the last years, there has been an increasing interest in the use of Artificial
Intelligence (Al) in surgery, with wide potential for improvement. Besides operative
outcomes, Al could potentially be used to improve surgical education and
recruitment '°*'®°. Possible usages include incorporation into surgical simulators
and provide real-time feedback, assist in identifying procedural steps or unsafe
zones, and identify bias in the recruitment process '*. While being in the early stage
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of research, the field is growing and will likely expand in the coming years. In the
Swedish setting with the decentralized recruitment and low number of applicants
for each position the potential for assistance at point of recruitment seems limited.
However, given the locum positions and lacking evaluation during these, the use of
Al during this period, and during residency overall, forms a potential huge
improvement. With increased feedback during surgery and repeated and gathered
evaluations, this could potentially be transformative in surgical education. However,
how and to which extent Al could be implemented while still ensuring safety is an
area requiring additional research.

Future fair recruitment in residency

The interest in the recruitment process has increased in Sweden in recent years, as
reflected by changes to the recruitment of interns *°. While the exact method for
evaluating future performance remains unknown, a standardized process would
make the recruitment fairer and more transparent. Although there are differences
between the recruitment of interns and residents - such as the larger number of
positions to fill among interns - improvements could still be made in a similar way
in the recruitment of residents. Based on the current research, there are simple steps
that can be taken to improve the process. Firstly, the upcoming position should be
advertised externally to ensure multiple candidates and candidates from outside the
clinic. Secondly, decisions on who to call for an interview should be based on
anonymized applications. Thirdly, use a structured and reproducible recruitment
method that includes a structured interview. Finally, use a minimum of two
assessors at the interview to reduce the risk of bias (Figure 8).

Figure 8. Fair future for residents. Suggestions to improve the transparency in the recruitment
process for surgical residents.

Although there is no perfect selection method that can be concluded from the current
data in this thesis, the longitudinal study that this thesis forms part of is ongoing and
has the potential to provide increased clarity in the coming years. Increased
transparency could be the first step in improving the current selection of surgical
residents.

57



Strengths & limitations

The included studies have several strengths. This thesis is part of a longitudinal
study, with a multidisciplinary research group with different specialities and expert
areas, leading to the possibility for discussions and developments over several
fields. For the specific papers there are additional strengths. In Paper I the used
research triangulation and the collection of data over a longer time are beneficial. In
Paper II-IV participants from seven hospitals were included, the rather long
inclusion time, and that the tests are conducted separately from a recruitment
process.

There are also several limitations in the conducted studies. In Paper I, there were
limitations both in terms of language and number of responding UEMS board
members, which affected the inclusion and differences in the thoroughness of the
description of the countries” selection processes. However, this study was carried
out with the aim of describing the current selection processes and despite differences
in detail, we obtained descriptions from almost all the countries in the European
Union and were able to identify both similarities and dissimilarities.

Paper II-1V share several limitations. First, the data were collected outside of an
actual selection process, which may have influenced their performance and
responses. Knowing that this had no impact on their future employment, it could be
that the participants were not fully investing in the tasks and therefore
underperformed, simply forgot the tasks, or gave weak answers that they would not
have given in a sharp employment situation. On the other hand, it could also be a
strength, as it could make the answers in the interviews more honest and thus
provide more truthful descriptions. Second, the possible selection bias due to that
some applicants who did not receive a job declined to participate. Third, a more
evenly distributed group between general surgery and urology would have been an
improvement.

Paper II-III had some common limitations due to a rather small number of
participants, which increases the risk of not being able to identify a true difference.
In addition, Paper II lacked an objective measure of 3D cinema vision, and no
alignment of raters was conducted with test videos in advance of their judgement.
The latter will be a simple improvement to make in the future assessments in the
longitudinal study.

In Paper III a limitation was that twelve participants did not receive any 360-degree
evaluations, which may have affected the results. There are several possible
explanations for this. First, the participants were unaware of how many had
completed the assessments due to the system for distributing the survey based on
codes. Second, not all had started work at the time of enrolment, and third, some
had been working for a limited time. All these factors may have affected their
willingness or ability to find assessors.
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Errata

Paper I

Results — Under “Mapping”. Section three.

Paper 11

Now reads: “Twelve countries have decentralized selection
processes with recruitment, evaluation and selection decision-
making by local universities and medical schools or hospitals.”

Should be: “Eleven countries have decentralized selection processes
with recruitment, evaluation and selection decision-making by local
universities and medical schools or hospitals.”

Results - Table 4, for continuous outcome.

Paper 111

Now reads: “OR (95 % CI)”
Should be: Beta-coefficient (95 % CI)”

Results — Under “Controlling for strong predictors”

Now reads: “There were four significant correlations between 360-
degree ratings and the independent variables (Table 3). All
significant correlations were to extraversion.”

Should be: “There were six significant correlations between 360-
degree ratings and the independent variables (Table 3). Four of the
six were to extraversion.”
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