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ABSTRACT

Purpose: The purpose of this study was to qualitatively, compare,

and understand why perceptions of errors in radiation therapy differ
from actual reported errors.

Methods: The qualitative study consisted of one-on-one semi-struc-
tured interviews that were conducted with three radiation therapists
and two medical physicists. Eight interview questions were based on

the discrepancies that existed between perceptions and actual error
reports from a survey administered in 2010. Interviews were voice re-
corded and transcribed followed by three independent thematic ana-
lyses. Saturated themes were those that were shared across all

respondents. Interpretation of these results was based on the literature
of perception psychology in an attempt to understand why such
perceptions existed or differed from actual reports.

Results: The thematic analyses revealed that workload, documenta-
tion, motives, continuing education, and expectations were recurring

themes. The effects of workload were attributed to the psychology
of attention and an overburdened filtration process. It is common to
find irrelevant distracters or stressors functioning as noise, which

make it more difficult to identify and attend to important informa-
tion. Many forms of stress such as workload, personal, or environ-
mental can function as noise hindering the filtration process, which

has been positively associated with therapist burnout. Respondents
shared views on redundancy and consistency of documentation. In
the literature, adaptation has been shown to play a major role in the

formation and alteration of perceptions. Habituation is a form of
adaptation that refers to a lessened degree of sensitivity to any one
continuous stimulus. Adapting to an environment with a persistent
stimulus can result in a passive frame of mind effectively dismissing

the redundant stimulus. It is apparent that with redundant documen-
tation, staff members may find themselves habituated with the process
of continually transcribing from one document to the next and there-

fore, making documentation more prone to error. Motives were found

as a common theme when respondents were asked to explain why
treatment delivery was the area perceived to be where most errors
occur, when in reality this was not true. Respondents expressed the

onus of responsibility on therapists at the treatment delivery level.
The driving force for this perception is the psychological effect of an
individual’s motives and the physical consequences of errors at the
treatment delivery level. Bolus was perceived to be a greater error

than it actually is. From the perspective of the ‘‘self-fulfilling proph-
ecy’’ theory by Robert K. Merton, it would state that radiation therapy
staff perceived bolus to be a common error because they expected it to

be a common error. Expectations of bolus indicated were its subjec-
tivity of placement, the uncertainty of its error, and its lack of an active
interlock system.

Conclusions: Emergent themes from this study have shown the im-
plications and value of a qualitative approach in providing detail rich

information and insight for further research of radiation therapy
error analysis. Specifically, referencing the literature of perception
psychology, we were able to theorize why therapists perceive certain

errors to be more common than others and what factors may influ-
ence these perceptions. Future large scale studies in radiation therapy
of this nature would benefit the field in helping to create reflective
policies and procedures to ultimately minimize human errors and

broaden our approach to error analysis.

R�ESUM�E

But : Cette �etude vise �a effectuer une comparaison qualitative dans le
but de comprendre pourquoi la perception des erreurs en radioth�era-
pie diff�ere des erreurs effectivement rapport�ees.

M�ethodologie : L’�etude qualitative a pris la forme d’entrevues indi-
viduelles semi-structur�ees avec trois radioth�erapeutes et deux physi-

ciens m�edicaux. Huit questions �etaient bas�ees sur les diff�erences
entre les perceptions et les erreurs r�eelles rapport�ees dans un sondage
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r�ealis�e en 2010. Les entrevues ont �et�e enregistr�ees et transcrites avant
de faire l’objet de trois analyses th�ematiques ind�ependantes. Les

th�emes satur�es �etaient ceux qui se retrouvaient chez tous les
r�epondants. L’interpr�etation des r�esultats a �et�e faite �a partir de la
documentation de la psychologie de la perception, dans une tentative

de comprendre pourquoi ces perceptions existent ou diff�erent des ob-
servations rapport�ees.

R�esultats : Les analyses th�ematiques ont r�ev�el�e que la charge de
travail, la documentation, les motivations, la formation continue et
les attentes sont des th�emes r�ecurrents. Les effets de la charge de

travail ont �et�e attribu�es �a la psychologie de l’attention et �a un proc-
essus de filtrage surcharg�e. Il est courant de voir des facteurs de
distraction ou de stress non pertinents fonctionnant comme des
bruits nuisant au processus de filtrage et qui ont �et�e associ�es de façon
positive avec l’�epuisement professionnel chez les th�erapeutes. Les
r�epondants partagent des vues communes sur la redondance et la
r�egularit�e de la documentation. Dans la documentation scientifique,

il est d�emontr�e que l’adaptation joue un rôle majeur dans la forma-
tion et l’alt�eration des perceptions. L’accoutumance est une forme
d’adaptation qui renvoie �a une baisse du degr�e de sensibilit�e �a un

stimulus continu. L’adaptation �a un environnement comportant un
stimulus persistant peut entrâıner la passivit�e de l’esprit, qui fait
abstraction du stimulus redondant. Il semble que la redondance de

la documentation peut amener les membres du personnel �a s’habituer
au processus de transcription continue d’un document au suivant, ce
qui fait en sorte que la documentation peut devenir propice �a l’er-
reur. Les motivations apparaissent comme un th�eme commun

lorsqu’on demande aux r�epondants d’expliquer pourquoi l’applica-
tion du traitement est perçue comme l’�etape o�u se produisent le

plus d’erreurs alors que ce n’est pas le cas en r�ealit�e. Les r�epondants
mentionnent la responsabilit�e qui incombe aux th�erapeutes �a l’�etape
de l’application du traitement. Le moteur de cette perception r�eside
dans l’effet psychologique des motivations de l’individu et dans les
cons�equences physiques des erreurs �a l’�etape de l’application du
traitement. Dans les perceptions, le bolus est vu comme une erreur
plus r�epandue qu’elle ne l’est dans la r�ealit�e. Du point de vue de la

th�eorie de « la proph�etie qui s’exauce » de Robert K. Merton, on dir-
ait que le personnel de radioth�erapie perçoit le bolus comme une
erreur courante parce qu’il s’attend �a ce que ce soit une erreur

courante. Les attentes indiqu�ees �a l’�egard du bolus sont la subjectivit�e
du positionnement, l’incertitude de l’erreur et l’absence d’un syst�eme
d’interverrouillage actif.

Conclusion : Les th�emes qui ressortent de cette �etude ont montr�e les
r�epercussions et la valeur d’une approche qualitative de la fourniture
d’une information d�etaill�ee pour la poursuite de la recherche en mat-
i�ere d’analyse des erreurs en radioth�erapie. Plus pr�ecis�ement, en nous
r�ef�erant �a la litt�erature de la psychologie des perceptions, nous avons
�et�e en mesure d’�etablir de façon th�eorique pourquoi les th�erapeutes
perçoivent que certaines erreurs sont plus fr�equentes que d’autres
ainsi que les facteurs qui peuvent influencer ces perceptions. D’autres

�etudes de cette nature, �a plus grande �echelle, seraient b�en�efiques pour
la discipline de la radioth�erapie en contribuant �a la mise en place de
politiques et de proc�edures r�eflexives visant �a minimiser les erreurs
humaines et �a �elargir notre approche de l’analyse des erreurs.

Introduction

Over the past 10 years, the advent of technology has revolu-
tionized radiation therapy. Technologies such as intensity-
modulated radiation therapy, image-guided radiation therapy,
stereotactic radiosurgery, stereotactic body radiation therapy,
volumetric-modulated arc therapy, and digital imaging have
all been implemented to improve patient outcomes. Although
new technology has reduced the probability of many types of
medical incidents, new types of errors caused by improper use
of new technology, communication failures between
computers, corrupted or erroneous computer data files, and
‘‘software bugs’’ are now being seen [1].

As technology continues to develop, the nature and per-
ceptions of errors will continue to change. In 2010, a survey
was administered to measure the perceptions of errors of the
staff of the Juravinski Cancer Centre (JCC). The JCC is a
large academic cancer centre with approximately 100 radia-
tion therapists and 17 medical physicists. The JCC treats
more than 5,000 radiation patients per year and has research
affiliations with McMaster University. The 2010 survey was
an internal, unpublished survey that was conducted by a radi-
ation therapy student. The survey results were used to form
the question of this study, that is, why perceptions of errors
differ from actual reported errors. The initial survey revealed
data on specific errors that differed from staff perceptions but
did not explore why such a difference existed. It was deter-
mined from this survey that the perceived top errors were
documentation, bolus, and source-to-skin distance. However,

the actual top errors were documentation, calculations, and
geographic miss. Documentation errors were defined by vari-
ances in transcription, omission, and conflicting, incomplete,
illegible, or incorrect documentation. Calculation errors were
variances that occurred in the treatment planning process,
manual calculation, or verification process. Geographic misses
were defined as any instance where the isocentre at treatment
is different from that planned, beyond normal setup uncer-
tainty. Most of these perceptions demonstrated an apparent
mismatch with actual errors reported with the only exception
being documentation [2]. As an explorative and hypothesis-
generating study based on theories of perception psychology,
this study will build a theoretical understanding as to how
perceptions influence views on errors and why our perceptions
of errors in radiation therapy differ from actual reported
errors.

Methods

Semi-structured interviews of three radiation therapists
and two medical physicists were conducted. The study was
introduced at a monthly staff forum, which included an invi-
tation for volunteers. Participants were randomly selected
based on the willingness to volunteer and years of clinical
experience. A cover letter was distributed by e-mail to the
selected radiation therapists and medical physicists outlining
the study objectives. A consent form was signed for the inter-
views. A research ethics board application was completed
and approved before the interviews were conducted. For
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