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Quality & safety aspects of nuclear medicine practice: 

Definitions and review of the current literature 

Abstract
Current literature records a glaring discrepancy between the rapid developments and progress of medicine 
and the simultaneous deterioration of the quality and safety of the provided health care services. Bibliogra-
phic data as far as perceptions of quality and safety in nuclear medicine departments are concerned, are limi-
ted and frequently ambiguous. Most nuclear medicine departments provide the same types of services, but 
not the same quality of service, while patients' perceptions are not always matched by the perceptions of he-
alth care providers. The multidimensional nature of quality and safety, deriving from the di�erent criteria and 
standards by which di�erent groups of the population attempt to interpret and evaluate them, justi�es these 
discrepancies, over most of quality's and safety's dimensions studied. Nuclear medicine's unique characteris-
tic of using radiopharmaceuticals, exposing to ionizing radiation a�ects dramatically these perceptions, irres-
pective of whether quality and safety assurance measures already cover radiation protection, instrumenta-
tion maintenance, radiopharmaceutical handling, and the management of all the other aspects of patient ca-
re. On the other end of the spectrum, patient-centred practice, communication and proper information play 
as a well decisive role in ensuring patients' satisfaction.
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Introduction

In 2000 and 2001, the American Institute of Medicine (IOM) issued two reports: "To Err 
Is Human� and "Crossing the Quality Chasm", recording a glaring discrepancy bet-
ween the rapid developments and progress of medical science and the simultaneous 

deterioration of the provided health care services. According to the �rst report, 44,000 
and perhaps as many as 98,000 Americans die in hospitals each year as a result of medi-
cal errors, including design failure, human resources miss and errors in health care deli-
very [1]. Similarly, the second report showed the great "chasm" between the quality of 
health services, that modern care systems are supposed to provide -given the spectacu-
lar progress of medical science and technology today- compared to the relatively recent 
past and the quality of care that eventually most Americans receive [2]. Acknowledging 
that health care today fails too frequently to deliver its potential bene�ts, the question is 
raised why nuclear medicine services have to be the exception? Ambiguous and not al-
ways in agreement with the IOM as far as quality and safety of the provided health care 
services are concerned, are the conclusions of the literature in terms of perceptions of 
patients turning to nuclear medicine departments.

De�nitions
Quality of healthcare services
The evaluation of the quality and safety of health services requires clear operationalized 
and conceptual de�nitions as the foundation to enable the approach and analysis of 
these terms. The quality and safety in the health care sector are two of the most contro-
versial terms found in the literature, with many de�nitions seeking to interpret them. 
Their multidimensional nature lies in the di�erent criteria by which di�erent groups of 
the population attempt to interpret and evaluate them: from the researcher via the heal-
thcare professional to the patient, society, organizations and all others involved in provi-
ding healthcare services [3]. According to Donabedian, the best-known de�nition of qu-
ality is the one given by Lee RI and Jones LW as the "eight articles of faith". Some of the ar-
ticles included features or properties of the care delivery process and other objectives 
and targets of this process. The "eight articles of faith" strongly suggest that the criteria of
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quality are value judgments on the various aspects, proper-
ties, components and dimensions of a process called medi-
cal care. Therefore, the de�nition of quality can be almost 
anything one wishes it to be and is mostly a re�ection of the 
values a  nd objectives of the health care system and society 
of which it is a part [4].

Harteloh in 2003 o�ers a review of de�nitions, concluding 
that: "Quality expresses the optimal balance between possi-
bilities realized and a framework of norms and values�. This 
de�nition re�ects the fact that quality has an abstract cha-
racter and does not exist as a distinct entity. It is a "construct" 
based on the interaction between various people, who ag-
reed on certain standards (rules and values) and characte-
ristics (capabilities) of each service [5]. Working groups, such 
as the IOM, attempted to determine the quality of health care 
according to certain standards, de�ning it as the "Degree to 
which health services for individuals and populations incre-
ase the likelihood of desired health outcomes and are consis-
tent with current professional knowledge" [6]. The restric-
tions arising under the de�nition of Lohr KN include the fol-
lowing: Originally, degrees are attributed to the quality, ne-
gating its dipole character. The quality of the supplied pro-
duct or service either does exist or it does not. There is no gra-
dation in the degree of perfection. This de�nition also seems 
to equate quality only with positive e�ects of patient care. 
However, the presence or absence of quality in health care is 
not only de�ned by the result, but also by the procedures ne-
eded to achieve it. Moreover, while correctly �current profes-
sional knowledge� is emphasized, this de�nition does not se-
em to take into account the di�erent conditions and the ava-
ilable options which depend on where healthcare services 
are provided. Finally, Lohr's' de�nition does not provide satis-
factory explanations for researchers who wish to study quali-
ty based on a set of measures for its evaluation.

Acknowledging these limitations, the IOM in the �Crossing 
the Quality Chasm� report proposes six speci�c aims �to con-
tinually reduce the burden of illness, injury and disability 
and to improve the health and functioning of the people�:
·    Safety: the degree to which health services are provided 

free of risks.
·     E�ectiveness: the degree to which appropriate care is pro-

vided, based on scienti�c knowledge to all who could be-
ne�t from it and is not provided to people either who do 
not need or who will not su�er by their absence (avoiding 
underuse and abuse).

·    Patient-centred services: Providing health care that res-
pects and responds to the patients' individual preferen-
ces, needs and values a  nd ensures that the patients' prin-
ciples guide all clinical decisions.

·     Time relevance: the degree to which the patient receives 
health services when and as often as needed to avoid 
harmful delays for both those who receive them as well as 
for health professionals who provide them.

·     E�ciency: the degree to which appropriate for each case, 
health services are provided with the lowest cost, with-
out misuse of funds, equipment, supplies, energy and hu-
man resources and clearly without depriving them.

·    Equitability: the degree to which provided care services 
do not vary in quality because of personal characteristics, 

such as gender, ethnicity, geographical location and soci-
oeconomic status of the patient [7].

Given the above, it is imperative to develop indicators to 
measure and evaluate the quality of care, based on certain 
quality standards. Quality indicators are not the measure of 
healthcare quality in itself but the methodological corners-
tone for its evaluation as well as the identi�cation of ways of 
improvement. There are no objective or subjective indica-
tors, but instead validated and reliable ones, features assig-
ned to them based on the size of the sample examined and 
the relevance to the intended target. Quality standards are 
de facto valuable tools for assessing the quality of care, as an 
integral part of e�orts to ensure quality. They are considered 
valid when described by the criteria for the assessment of ca-
re, in terms of quality e�ciency and when they meet the fol-
lowing characteristics: when they are measurable, speci�c, 
relevant and understandable, made commonly, when they 
can be achieved and reviewed periodically and �nally able 
to re�ect all aspects of care [8].

Historically, indicators with negative content have preva-
iled over any other feature. Mostly referred to in the litera-
ture as the 5Ds, death, disease, disability, discomfort, dissa-
tisfaction initially used to be the main quality indicators. The-
se indicators measure serious, unwanted and often avoidab-
le procedures or results and events inpatient care which of 
course, at some point are considered to be acceptable [9]. 
The work of the American Academy of Nursing Expert Panel 
on Quality Health focused on the dissemination of the fol-
lowing positive indicators: self-care, health-promoting be-
haviours, quality of life due to healthcare, satisfaction, sym-
ptoms management, which are more suitable for nuclear 
medicine practice [10]. In the National Quality Forum in 20-
04, possible indicators are more fully described and classi-
�ed into three categories:
·    Clinical indicators: Patient-centered outcome measures, 

related to patient care,
·   Business indicators: Nursing-centered intervention me-

asures, related to professional practice and
·      Administrative indicators: System-centered measures, re-

lated to the organization of health services provided [11].

Safe healthcare practice
A large body of the current literature places safety under the 
conceptual "umbrella" of quality in healthcare. The de�nition 
given to safety is abstract as well. Various approaches try to 
encompass all the components that characterize it. The cor-
nerstone of health care services: "First do no harm" derives 
from the "fragile" nature of life and humans' health and re-
�ects the fact that safety is an integral part of quality in health 
care services. Ensuring safety in provided healthcare services 
has become a major issue of public interest. A large number 
of individuals and organizations work on developing met-
hods and systems for the classi�cation and recording of pos-
sibly avoidable adverse events. These e�orts are vital precur-
sors to organize and prioritize areas for action and study the 
e�ects that may cause measures to avert medical errors [12].

As part of this activity, the Evidence-based Practice Center 
(EPC) at the University of California San Francisco and Stan-
ford University (UCSF-Stanford), with collaboration from the
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University of California Davis, was commissioned by the 
Agency for Healthcare Research and Quality (AHRQ) to revi-
ew and improve the evidence base related to potential pati-
ent safety indicators (PSI) that can be developed from ro-
utinely collected administrative data. The term �safety prac-
tices� encompasses those which reduce the risk of side ef- 
fects, associated with exposure to healthcare [10]. Accor-
ding to the EPC �patient safety� is characterized as the type 
of process or structure, which reduces the likelihood of ad-
verse events, that may occur when the patient receives he-
alth care services. This de�nition is consistent with the do-
minant conceptual framework for patient safety, according 
to which education and radical changes to an installed sys-
tem are proven to be more fruitful in reducing medical er-
rors than a reprimand or punishment of some healthcare 
providers. However, this de�nition is characterized by basic 
restrictions. Initially, it does not de�ne the essential di�e-
rences between measures to ensure safety and the targeted 
practices applied to improve the quality of the provided he-
alth services. Another limitation which arises is the inability 
to review and record all the safety practices which are es-
sential for each separate health section, such as nuclear me-
dicine departments [13]. 

Patients' safety failure may result by clinical, organizati-
onal or technical errors, inadequate communication (bet-
ween medical and/or nonmedical sta� and patient, or bet-
ween practitioners, etc.) and improper patient management 
(wrong referral or misuse of resources etc.), indirect failures 
involving organizational culture, protocols/processes, tran-
sfer of knowledge, and external factors [10]. The identi�ca-
tion, review and recording of errors occurring during the he-
althcare delivery require the development of standardized 
�tools� that can capture and potentially prevent events 
which threaten patients' safety. Although there are obvious 
di�culties, this attempt will trigger the in depth-understan-
ding of the extent of the current safety problems and hope-
fully lead to the development of interventions designed to 
ensure quality and safety in health care for both patients and 
providers. Under these circumstances, the AHRQ developed 
and established the PSI [12]. As PSI is de�ned the ratio of the 
adverse events (complications, medical errors etc.) to all pa-
tients that have undergone a certain procedure (examina-
tion, intervention etc.), in a department or healthcare orga-
nization. Patient safety indicators detect surgical complica-
tions and other iatrogenic adverse events, controlling for 
possible problems faced by patients, that result from expo-
sure to the healthcare system and which can be prevented 
by the introduction of measures and changes to the system. 
Although the development of the PSI is important progress 
in the evolution of the methodology for monitoring and en-
suring patient safety, the fact that they refer to compli-
cations or side e�ects associated with hospitalization mostly 
in surgical, obstetric and pathological clinics, substantially li-
mits the possibility of using them in other special sections 
such as Nuclear Medicine departments. Moreover, this study 
identi�ed and evaluated indicators that could be construc-
ted using administrative data and not more detailed clinical 
data. Finally, their application by several task groups proves 

that PSI depend so much on hospital records that they be-
come particularly susceptible to changes and limitations in 
these databases. Therefore, the sensitivity of PSI is limited to 
certain adverse events and compromised by the data and 
the manner of recording by each hospital, creating plenty of 
room for improvements [14].  

The United States Nuclear Regulatory Commission (USN-
RC) de�nes a medical event in nuclear medicine as a radio-
pharmaceutical dose administration involving the wrong 
patient, wrong radiopharmaceutical, wrong route of admi-
nistration, or administered dose di�ering from the pres-
cribed dose when the e�ective dose equivalent to the pati-
ent exceeds 0.05Sv (5rem) to the whole body or 0.5Sv (50 
rem) to any individual organ. The de�nition and procedures 
for handling misadministrations of radiopharmaceuticals 
are set out in the Code of Federal Regulations (10 CFR-35) 
[15]. Medical events are extremely unlikely to occur as a re-
sult of any diagnostic nuclear medicine procedure. Most ha-
ve been related will be related to the radioiodine isotope I-
131. However, when a medical event is recognized, regulati-
ons for reporting the event and management of the patient 
must be followed. The details are determined in part by the 
kind of material involved and amount of the adverse expo-
sure of the patient. All medical events must be reported to 
the radiation safety o�cer, regulatory agency, referring phy-
sician, and a�ected patient. Complete records on each 
event must be retained and available for NRC review for 10 
years [16].

Adverse reactions to radiopharmaceuticals are extremely 
rare because the pharmaceutical is formulated in a subphar-
macological dose that should not cause a physiological ef-
fect. When they occur, they are usually mild and rarely fatal. 
In order to reduce them, quality control in the nuclear phar-
macy is mandatory, including control of radionuclide, che-
mical and radiochemical purity. Other quality control proce-
dures are aiming at ensuring the sterility and apyrogenicity 
of administered radiopharmaceuticals. However, in a busy 
nuclear medicine practice, radiation accidents (accidental 
spills of radioactive material) invariably occur. The spills are 
divided into minor and major categories, depending on the 
radionuclide and the amount spilled. In dealing with both 
minor and major spills, an attempt is made to keep radiation 
exposure of patients, hospital sta�, and the environment to a 
minimum. Each laboratory is responsible for developing its 
own set of written procedures. The radiation safety o�cer 
must restrict access to the area until it is safe for patients and 
personnel.

The limitations and problems arising from the implemen-
tation of safety practices are also described by other authors. 
Shojania et al. (2001) with their report �Making health safer� 
set the foundations of safety in medical care, gaining ardent 
supporters, while at the same time raise debates [13]. Insti-
tutions and healthcare organizations are encouraged to 
adopt safety practices, which "promise" to prevent and redu-
ce adverse e�ects that result from exposure to medical care. 
Safety is the major priority on health with huge amounts of 
funds and working hours to be invested in it. However, the 
results of these e�orts do not appear to be as expected [17]. 
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Some of the most popular safety practices proved to be insuf-
�cient, posing fundamental questions about the role of evi-
dence-based medicine in the quality and safety of the provi-
ded health services [18]. 

Years after �To err is human� Leape and Berwick wonder 
�what we have learned?�. They conclude that although prog-
ress since then has been slow, the IOM stimulated a broad ar-
ray of stakeholders to engage in patient safety, and motiva-
ted hospitals to adopt new safe practices, �nding that the pa-
ce of change has to accelerate further [19]. Despite more than 
a decade of e�orts, the clinical quality and safety of outpati-
ent care delivered to American adults have not consistently 
improved. De�cits in care continue to pose serious hazards to 
the health of the American public [20]. In contrast, others 
seem to be e�ective when applied in a controlled, limited - 
research environment but proved inadequate in clinical pra-
ctice. As shown, the �eld of safety in health needs further im-
provement, which must be strengthened and guided by sys-
tematic research [21].

Conceptions of nuclear medicine care services
Literature's conclusions as far as perceptions of quality and 
safety in nuclear medicine departments are concerned, are 
limited and frequently not what one would expect. Several 
nuclear medicine departments provide the same types of 
services, but not the same quality of service, while patients' 
perceptions are not always matched by the perceptions of 
personnel [22]. Moreover, as correctly emphasized by Fre-
udenberg et al., nuclear medicine has a unique characteris-
tic: the use of radiopharmaceuticals and exposure to ioni-
zing radiation, with which most patients are not familiar. 
This dramatically a�ects their perception of quality and es-
pecially safety. Therefore, subjective perception of radiation 
� usually independent of any scienti�c risk assessment � is a 
decisive factor in the choice for or against submission to any 
diagnostic or therapeutic nuclear medicine procedure. This 
does not even regard the perception of the quality and safe-
ty of the received care services [23]. The nature of nuclear 
medicine practice requires quality assurance procedures, 
which are necessary to comply with regulations mostly con-
cerning radiation risk and instrumentation performance. 
Furthermore, following the advent of regulations on radio-
pharmaceuticals, quality assurance programs are now be-
ing developed that speci�cally address issues related to the 
production and use of radiopharmaceuticals for diagnostic 
and therapeutic purposes. Thus, quality assurance measu-
res within a nuclear medicine environment already cover 
radiation protection, instrumentation maintenance and ra-
diopharmaceutical preparation, handling and delivery, in 
addition to the management of all the other aspects of pati-
ent care, which may a�ect patients' satisfaction [24].

Consequently, while several reports have been issued, in-
cluding guidelines on how qualitative and safe manage-
ment of patients in nuclear medicine departments should 
be done, limited data are available worldwide in terms of 
the level of service provided [25]. In accordance with Lucig-
nani's results [24], our literature review highlighted a signi�-
cant number of papers dealing with quality assurance in 

nuclear medicine. For instance, instrumentation quality 
control (QC) is of vital importance both in the context of acc-
eptance testing, which should be performed after installa-
tion and before the instrument is put into clinical use [26], 
and in routine QC testing, which should start after installa-
tion of the instrument, as well as after acceptance testing, 
and must continue regularly throughout an instrument's li-
fetime [27]. The good radiopharmacy practice is described 
in the �Guidelines on Good Radiopharmacy Practice (GRPP)� 
[28] as well as in the �Guidance on current good radiophar-
macy practice (cGRPP) for the small-scale preparation of ra-
diopharmaceuticals� [29] issued by the Radiopharmacy 
Committee of the EANM. This document provides detailed 
and practice-oriented guidance for needed personnel and 
resources, quality assurance, documentation systems, pre-
paration and process controls, acceptance criteria, dispen-
sing of patient doses, radiopharmaceutical distribution, re-
cord keeping, periodical self-inspection and complaint han-
dling, to ensure safe and qualitative use of radiopharmaceu-
ticals at all stages from their production to their distribution 
and disposal. Finally, several reports have been issued as far 
as radiation protection is concerned. �Applying Radiation 
Safety Standards in Nuclear Medicine� published by the In-
ternational Atomic Energy Agency (IEAE), establishes requ-
irements on the legal persons responsible for designing, 
running and decommissioning practices involving ionizing 
radiation [30].

Medical and non-medical personnel of nuclear medicine 
departments are responsible for ensuring both the appropri-
ateness of the diagnostic and therapeutic procedures and 
the associated patient doses as well as their satisfaction by 
the received services. However, as has been mentioned pre-
viously, the bibliographic data in terms of patient satisfaction 
derived from nuclear medicine practice are limited and scat-
tered. In their descriptive study, based on a questionnaire 
which was designed to assess patient satisfaction, Reyes-Pé-
rez et al. (2012) demonstrated a high degree of patient satis-
faction from the organization of the nuclear medicine de-
partment, the attitude of the sta� and the cleanliness of the 
premises, with further improvement needed as far as a wa-
iting list and the planning process of diagnostic and thera-
peutic interventions were concerned. There were no statisti-
cally signi�cant di�erences in patient satisfaction in regards 
to their social-demographic characteristics, except for age. 
Speci�cally, it was observed that patients over the age of 70 
years were more satis�ed and recommended the depar-
tment more than those under 47 years [31]. In agreement 
with the foregoing, another paper coming from Spain con-
�rms that overall satisfaction was high in most of the pati-
ents. Waiting time was the dimension with the lowest level of 
satisfaction and subsidiary to improvement plans, while the 
primary spontaneous complaint by their patients was due to 
the waiting list [32].  

Acknowledging the great impact of waiting on the percep-
tion of service quality, De Man et al. (2005) conducted the �rst 
study examining the link between waiting and various di-
mensions of perceived service quality in nuclear medicine. 
They state that expected waiting time is not only a personal

A

B

93www.nuclmed.gr 63Hellenic Journal of Nuclear Medicine     January-April 2020•   

Review Article



expectation about the duration of the waiting period but also 
incorporates the e�ect of service design as well as individual 
characteristics. They demonstrated that patients underesti-
mated the waiting time before radiopharmaceutical adminis-
tration and the total waiting time, while they overestimated 
the waiting time before scanning. Their results showed that 
the total subjective waiting time has more impact on the per-
ceived reliability dimension than any other service quality di-
mension, concluding that explaining the causes for delay will 
increase patients' perceptions of the reliability of a nuclear 
medicine department [33]. Similarly, Lledó et al. (1995) in their 
case-control study, showed that when information is suppli-
ed to patients, their anxiety decreases before a diagnostic 
procedure, and signi�cantly improves their perception of the 
factors that generate satisfaction among them [34].

Satisfaction with information and communication has be-
en also examined by Langen et al. (2006). Clarifying that the 
term �patient satisfaction� involves dimensions such as satis-
faction with the nursing and daily care, as well as with the in-
formation and medical care and satisfaction with the hospital 
environment, they found that the patients were generally sa-
tis�ed to a rather high degree with the information they rece-
ived during the hospital stay. The greatest satisfaction was 
with understandable information, while they were least satis-
�ed with the explanation of further treatment plans. Langen's 
working group took a step forward by highlighting the psy-
chological distress, like anxiety and depression that follows 
hospital admission, which plays a decisive role in patients' 
perception of quality and safety of the provided healthcare 
services. However, it is worth mentioning that their study was 
conducted in the observational, surgical and medical gastro-
enterological department at Ulleval University Hospital, Nor-
way, which is a di�erent setting than nuclear medicine depar-
tments [35]. It is therefore unsure how far exactly these results 
can be extrapolated to nuclear medicine. 

Exposure to ionizing radiation has been always an issue of 
great importance for nuclear medicine patients. It dramati-
cally a�ects their perception of safety and quality of the provi-
ded services and di�erentiates nuclear medicine from any ot-
her hospital department, perhaps except for radiology depar-
tments. The instinctive fear-related reactions to ionizing radi-
ation mostly expressed as fear, anxiety, panic, and phobia, of-
ten create obstacles to e�ective patient treatment in nuclear 
medicine interventions [36]. In their survey about perceived 
radiation risks, Mihai et al. (2007) demonstrated that although 
the anxiety towards radiation varied with the education sta-
tus, with lowest values among medical university graduates 
and highest among public school graduates, including both 
primary and tertiary graduates as well as non-medical univer-
sity graduates, it remained signi�cantly higher among the ge-
neral population compared to radiation workers and medical 
doctors without professional exposure, who was examined as 
well [37]. Moreover, professional knowledge towards nuclear 
medicine issues, as expressed by medical doctors' (MDs) fami-
liarization with ionizing radiation, vary when they reach the 
point of clinical work. Psarouli et al. (2002) found that altho-
ugh doctors of di�erent specialties argue that they are su�ci-
ently educated in nuclear medicine issues only 5.8% of them 

answered all basic radiation physics questions correctly, while 
they seem to be unfamiliar with radiation protection issues. 
They concluded that is imperative for the physicians to be in-
formed and properly educated on basic concepts of nuclear 
medicine, not only regarding its usefulness as a diagnostic to-
ol but its physical concepts as well, to ensure professionals' 
and patients' satisfaction [38]. 

As with the perceptions of radiation hazards that di�er bet-
ween patients, nuclear medicine personnel and health care 
professionals of other specialties without radiation exposure, 
great chasms have been demonstrated between the percep-
tions of quality and safety of the provided nuclear medicine 
services as well. As originally mentioned, the multidimensio-
nal nature of quality and safety in healthcare services derives 
from the di�erent criteria and standards by which di�erent 
groups of the population attempt to interpret and evaluate 
them: from the researcher to the healthcare professional, to 
patient, society, organizations and all those involved in provi-
ding healthcare services. Following their fundamental cha-
racteristic, it is not surprising that perceptions of quality and 
safety di�er among these groups. In order to assess patients' 
and professionals' perceptions, Lee and Yom examined the 
di�erence between the expectation and performance in all of 
the dimensions of service quality in 2007. The mean scores of 
nurses' expectations were higher than the mean scores of 
their performance. The largest di�erence between expecta-
tions and performance was in the tangibility dimension, 
while the smallest di�erence was in the dimension of empa-
thy. In contrast with the service quality, the mean scores of pa-
tients for overall satisfaction with nursing and medical care 
were signi�cantly higher than those of nurses. This indicates 
that patients as consumers are more satis�ed than nurses are 
as providers [39]. Similarly, a year earlier Langen showed that 
despite the enhanced level of anxiety, their patients were ge-
nerally satis�ed to a rather high degree with the information, 
communication and support. The sta� overestimated the pa-
tients' degree of psychological distress and environmental st-
rains following admittance to their hospital and underestima-
ted the degree of satisfaction [35].

Analogous conclusions arise when reviewing the limited 
available studies conducted in nuclear medicine depart-
ments. Discrepancies on quality perceived by the patients 
versus professionals on the quality of a nuclear medicine de-
partment were documented by Rodrigo-Rincon I two years 
ago. This cross-sectional study was carried out using two qu-
estionnaires: a validated patient experience questionnaire 
and a quality perception questionnaire for professionals. An 
agreement was low between the quality perception of pati-
ents and professionals. The patients scored the quality of 
service higher than the nuclear medicine professionals did. 
According to the author the fact of getting the opinion of 
the two main actors (professionals and patients) can help 
health organizations to detect areas for improvement, and 
better the quality of the service provided to patients [40]. 
Fifteen years earlier De Man et al. (2002) compared the ser-
vice quality perceptions of patients and those of personnel 
after distinguishing the service quality dimensions of nucle-
ar medicine (tangibles assurance, responsiveness, empathy,
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convenience). They found that personnel perceived all ser-
vice quality dimensions as poorer than patients did, except 
for empathy. Personnel have the perception that they are 
providing a lot of individual and personal attention and that 
they understand the needs of patients, which may explain 
why patients perceive this dimension to be not as good as 
sta� perceived it to be. It was clari�ed that personnel under-
estimated patient satisfaction with their department and 
that nuclear medicine services will have to optimize their 
physical and process component and the technical skills of 
personnel if they want to increase patient satisfaction and 
patients' perception of service quality [22]. These observa-
tions answer the question set by Lucignani and Del Sole: 
what kind of quality would we want if we were the patient? 
Placing the individual patient at the centre of multiple acti-
vities in the nuclear medicine department is the answer and 
the key to satis�ed patients [24].

Perceptions in terms of safety and quality in the provided 
services between patients and nuclear medicine personnel 
are not the only contradicting ones. In 2008 García Vicente  
examined the perception and satisfaction level of referring 
physicians requesting scans as �nal users of the nuclear me-
dicine department. The indicators evaluated were: physi-
cian's information about available tests, test indications and 
diagnostic information, accessibility, delay in the examina-
tion and reception of the diagnostic report, usefulness of di-
agnostic information and overall satisfaction with the de-
partment. Surprisingly, it was found that less than half of the 
physicians considered that they had su�cient information 
about the tests, revealing a disturbingly low level of know-
ledge in terms of nuclear medicine practice. However, the 
overall satisfaction was high, except for the delay between 
test performance and report reception that could be impro-
ved [41]. We found these conclusions quite disturbing tak-
ing into account the vast majority of patients who have to 
be managed both by nuclear medicine physicians and phy-
sicians of other specialties, especially when e�ective colla-
boration includes not only diagnostic but also therapeutic 
procedures. 

In conclusion, current literature has yielded limited yet 
con�icting results regarding quality and safety in nuclear 
medicine practice. The controversies over the de�nition of 
quality and safety in healthcare services as well as its multi-
dimensional nature derive from the di�erent criteria and 
standards by which di�erent groups of the population at-
tempt to interpret and evaluate them. Per their fundamen-
tal characteristic, it is not surprising that perceptions over 
most of quality's and safety's dimensions di�er among the-
se groups. Most nuclear medicine departments provide the 
same type of services but not equally qualitative. Nuclear 
medicine physicians struggle constantly to balance bet-
ween the guarantee of patients' prognosis and their psy-
chological and social wellbeing. Quality assurance proce-
dures, compliance with regulations mostly concerning radi-
ation risk and instrumentation performance and clinical 
practice based on evidence-based medicine and guidelines 
do not seem to be enough. Patient-centred practice, com-
munication and proper information play a decisive role in 

ensuring satis�ed patients. An informed patient who is awa-
re of all complications of a given procedure or treatment is 
more likely to be tolerant of it. Therefore, proper communi-
cation between patients and healthcare providers not only 
at points in therapeutic decision making but throughout 
the entire disease trajectory. Proper education is the only 
mean for the physicians and other non-medical sta� to achi-
eve this.  
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