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ABSTRACT 

Introduction: The main goals of this study were to describe, in an 
integrated and multidimensional way, the conditions related to the 
quality of care in radiology departments from Algarve (Portugal), to 
assess the perspective of radiographers on the use of scientific evidence 
in clinical practice and to validate a model that characterizes the con- 
ditions for continuous improvement. 

Methods: A cross sectional study was performed in four radiology 
departments from public and private healthcare facilities from Algarve 
region (Portugal). A paper-based survey was sent to all radiographers 
to assess the quality systems implemented in their radiology depart- 
ments and their perspective on the use of scientific evidence in clinical 
practice. 

Results: In total, 62 radiographers (61.4%) completed the survey. 
The quality dimensions that obtained the highest degree of compli- 
ance were the existence of quality assurance and improvement activ- 
ities (43.0%), existence of standards in clinical practice of radiogra- 
phers (42.7%) and the existence of special provisions (37.6%). The 
quality dimension related to patient’s involvement was the one with 
the lowest level of compliance. Moreover, from the radiographers per- 
spective, positive responses were obtained related to evidence-based 
actions (83.0%), sources of evidence (76.0%) and the significance of 
research activities (74.0%). 

Conclusion: These findings suggest that a new framework based on 
four factors (Support for Information; Organizational Capability to 
Technical Quality of Care; Patient Involvement and Evidence-Based 
Radiology), should be considered in the establishment of strategic 
policies that better define the provision of diagnostic procedures and 
professional practices in radiology departments from Algarve region, 
based on quality improvement systems and better patient safety. 

Implications for Practice: There is a need to include patients in 
the decision-making process, to involve radiographers in quality assur- 
ance and improvement activities and to implement quality monitoring 
mechanisms within radiology departments under study. 

RÉSUMÉ
Introduction: Les principaux objectifs de cette étude étaient de 
décrire, de manière intégrée et multidimensionnelle, les conditions 
liées à la qualité des soins dans les départements de radiologie de 
l’Algarve (Portugal), d’évaluer la perspective des radiographes sur 
l’utilisation des preuves scientifiques dans la pratique clinique et de 
valider un modèle qui caractérise les conditions d’amélioration con- 
tinue. 

Méthodologie: Une étude transversale a été réalisée dans quatre ser- 
vices de radiologie d’établissements de santé publics et privés de la 
région d’Algarve (Portugal). Une enquête sur papier a été envoyée à
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tous les radiographes pour évaluer les systèmes de qualité mis en œu- 
vre dans leurs services de radiologie et leur point de vue sur l’utilisation 
des preuves scientifiques dans la pratique clinique. 

Résultats: Au total, 62 radiographes (61,4%) ont répondu à l’enquête. 
Les dimensions de la qualité qui ont obtenu le plus haut degré de con- 
formité sont l’existence d’activités d’assurance et d’amélioration de la 
qualité (43,0%), l’existence de normes dans la pratique clinique des 
radiographes (42,7%) et l’existence de dispositions spéciales (37,6%). 
La dimension de la qualité liée à l’implication du patient est celle dont 
le niveau de conformité est le plus faible. De plus, du point de vue des 
radiographes, des réponses positives ont été obtenues concernant les 

actions fondées sur des preuves (83,0%), la source des preuves (76,0%) 
et l’importance des activités de recherche (74,0%). 

Conclusion: Ces résultats suggèrent qu’un nouveau cadre basé sur 4 
facteurs (soutien à l’information, capacité organisationnelle à la qualité
technique des soins, participation du patient et radiologie fondée sur 
des preuves), devrait être pris en compte dans l’établissement de poli- 
tiques stratégiques qui définissent mieux la fourniture de procédures 
de diagnostic et de pratiques professionnelles dans les départements de 
radiologie de la région d’Algarve, sur la base de systèmes d’amélioration 
de la qualité et d’une meilleure sécurité du patient. 

Keywords: Quality of care; Continuous improvement; Quality system; Evidence-based radiology, Radiology department, Radiographer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Promoting quality and safety in healthcare provision demands
organizational structures that have support resources, focusing
on continuous improvement and systematical adaptation of
standards and practices based on the best available scientific
evidence [1] . To achieve this goal, it is necessary to identify the
problems, key barriers and facilitators with influence on the
quality of care provided in the health services [2] . However,
literature reveals a lack of evidence in the measurement and
evaluation of the main elements when defining health policies
in Europe (patient safety, quality perception, patient satis-
faction, continuous quality improvement, certification and
accreditation processes based on evidences), and additional
studies must be carried out with the inclusion of such elements
[3–8] . These concerns are more evident in ra-
diology departments, as the literature reveals lit-
tle evidence of studies involving the measurement
of quality issues and quality management in the
different imaging modalities. Also, studies on health qual-
ity management mostly consider hospital organizations,
not differentiating the different departments and services.
Stakeholders do not use or evaluate all types of services and
departments in the same way, as they have specific and differ-
ent characteristics [9] . The literature is not clear regarding the
quality of care in different departments of health organizations,
as some studies in this field do not have a multidimensional
and holistic approach centered on each of these departments
[10–12] . 

Thus, there is a continuing need to increase the quality in
the provision of health services, especially in radiology depart-
ments, that have grown in resources (number of workers, equip-
ment’s, procedures, facilities) in recent decades due to the in-
creasing availability of technology, which has led to the increas-
ing use of ionizing radiation-based procedures performed on
patients [13] . 

The main strategic objectives of a radiology department
should include procedures and processes in accordance to the
patients’ expectations and needs, based on the latest scientific
evidence and on the principles underlying the organizational
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culture of quality improvement (QI) [14] . Thus, there is a need
to develop a valid model for the assessment of quality of care in
radiology departments. 

Therefore, the main goals of this study are (1) to describe,
in an integrated and multidimensional way, the conditions re-
lated to the quality of care in four radiology departments from
Algarve region (Portugal), (2) to assess the perspective of ra-
diographers on the use of scientific evidence in their clinical
practice and (3) to validate a model that characterizes the con-
ditions for continuous improvement in radiology departments
under study. The study results will provide important policy
implications for the ongoing health-care reform in radiology
departments in Algarve region (Portugal). 

Methods 

Participants and sample 

A cross-sectional study was carried out in 3 public and 1
private radiology departments from primary and tertiary insti-
tutions in the Algarve region. The target population were the
radiographers from the facilities, including radiographers with
management responsibilities/tasks (n = 101; 51 from public ter-
tiary institutions; 31 from primary healthcare facilities and 19
from private tertiary institutions). 

Instrument 

A paper-based survey was used between November 2018 and
June 2019. In order to increase cooperation from the radio-
graphers to answer time-consuming questionnaires, the main
researcher distributed the questionnaires in person to explain
the objectives of the study and their importance for improving
healthcare quality in imaging departments. It was also explained
that the answers should be related to their workplace and their
daily professional practice. 

The questionnaire used in the study (Annex 1) was
adapted into three main parts, based on two previously
published surveys, after permission from their authors
[15–18] . 
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Table 1 
– Survey structure. 

Sections Aims Number of 
Items 

Scale 

A - Quality Policy (QP) Assess availability/existence of documentation 8 Nominal 
Check the appropriateness level of the documents 8 Ordinal 

B - Patient Involvement Assess the patient involvement in QA and improvement activities 6 Nominal 
Check the appropriateness level of the patient involvement 6 Ordinal 

C - Standards Assess availability/existence of written procedures 8 Nominal 
Check the appropriateness level of procedures/standards 8 Ordinal 

D - Human Resources 
Management (HRM) 

Assess availability/existence of programs for the implementation of QA and 
improvement activities 

7 Nominal 

Assess the relationship between HRM and QP 5 Nominal 
Assess the incentive by managers for the radiographer participation in QA and 
improvement activities 

6 Nominal 

Check the appropriateness level of programs and indicators 18 Ordinal 
E - Quality Assurance (QA) and 
Improvement Activities 

Assess availability/existence of QA and improvement activities 25 Nominal 
Check the appropriateness level of the activities 25 Ordinal 

F - Overall Aspects Assess the impact and satisfaction with the quality system 4 Nominal 
Assess the degree of Satisfaction 4 Ordinal 

G – Evidence-Based Actions Evaluate the use of evidence-based actions by radiographers 5 Ordinal 
H – Significance of Research 
Activities 

Evaluate the importance and the participation of radiographers in research 
activities in their professional practice 

6 Ordinal 

I – Support in Research Activities Assess whether radiographers receive support and incentives to participate in 
research activities 

4 Ordinal 
1 Open 

question 
J – Current Use of Research 
Evidence in Practice 

Assess the current usage of research evidence in the clinical practice of 
radiographers 

8 Ordinal 

K – Sources of Evidence Assess the importance of the different sources of evidence in the performance 
of the radiographers duties 

10 Ordinal 

L – Knowledge of Research Evaluate the radiographers perceptions of their abilities, knowledge and 
self-confidence related to research activities 

11 Ordinal 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Survey – Part I (quality management system) 
The first part of the questionnaire consisted of a mul-

tidimensional approach to the Quality Management System
(QMS) implemented in the radiology departments under
study, across 69 items grouped in six dimensions, namely: A –
Quality Policy (QP); B – Patient Involvement; C – Standards;
D – Human Resources Management (HRM); E – Quality As-
surance (QA) and Improvement Activities and F – Overall As-
pects [ 15 , 16 ]. 

Survey – Part II (evidence-based practice) 
The second part was aimed to assess the radiographers’ per-

ceptions of evidence-based practice (EBP), through 47 items
grouped in six dimensions: G – Evidence-Based Actions; H –
Significance of Research Activities; I - Support in Research Ac-
tivities; J – Current Use of Research Evidence in Practice; K –
Sources of Evidence and L – Knowledge of Research [ 17 , 18 ]. 

Survey – Part III (socio-professional characterization of the 
radiographers) 

The last section of the questionnaire included socio-
professional questions about age, gender, academic qualifica-
tion, and management tasks. 

The survey used mainly closed questions with different re-
sponse scales, as can be seen in Table 1 and Annex 1. All dimen-
sions from the original instruments were kept in this study. 
R.P.P. de Almeida, C.A. da Silva and Z.A.d.S. Gama / Journal of
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Ethical Considerations 

This study was conducted in compliance with all ethical re-
search considerations and with the Portuguese Republic law on
data protection [19] . The Institutional Ethical Boards approved
the study (Ref: HAL_01_2820 and CFIC_11_11_2020) and
written informed consents for participation were obtained by
the radiographers using a short form. 

Statistical analysis 

Statistical analysis was performed through IBM-SPSS® ( Sta-
tistical Package for Social Science V.25) 

The reliability of the questionnaire was assessed using the
Cronbach’s alpha method (global alpha value of 0.92), indicat-
ing a very good level of internal consistency. 

Socio-professional information and the degree of compli-
ance with quality criteria assessed through the QMS items, were
summarized using descriptive statistics. The degree of compli-
ance was evaluated through the absolute frequencies of the an-
swers “Yes”, “Always”, or “Under Development”. Negative re-
sponses were considered as non-compliance. A Pareto analy-
sis was performed to map and rank the quality defects (non-
compliance) identified in the radiology departments, using a
95% confidence interval. This analysis consists of a complete
and informative chart representation of the non-conformities
found in terms of absolute and relative frequencies and accu-
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Fig. 1. Pareto chart of the quality system defects (non-conformities) of the radiology departments (dimensions on the x-axis; defects frequency on the left y-axis; 
ranked bars in ascending order; cumulative percentage of non-conformities on the right y-axis, and cumulative percentage curve traversing the categories from left to 
right). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mulated percentage ( Fig. 1 ), to assist in prioritization of inter-
vention strategies. 

In the analysis of the radiographers’ perceptions of EBP, pos-
itive responses were considered (absolute frequency of responses
“totally agree”, “very important”, “partially agree”, “important”
on the likert scale). The questionnaire used can be found in An-
nex 1. 

A multivariate analysis (Principal Components Analysis)
was performed to identify patterns in the correlations between
variables, and thus define the structure/framework of the model
under study. Through this statistical method, it was possible
to “regroup ” the variables into a smaller number of variables.
This regrouping was done based on variation that is common
to multiple variables. In carrying out this procedure, the nec-
essary assumptions were verified: (1) the adequacy of the sam-
ple for running a factorial analysis ( Kaiser-Meyer-Olkin (KMO)
Measure of Sampling Adequacy ) and (2) the significant correla-
tion between the variables ( Bartlett’s test of sphericity ). Eigenval-
ues were used to select the number of factors to retain in our
framework (based on the explained variance values) and a vari-
max rotation was applied (based on the high loadings on each
factor). 
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Results 

Demographic characteristics 

Of the 101 radiographers who received the survey, 62
(61.4%) responded. Response rates ranged from 47.4% in the
radiology departments from private tertiary institutions to 86.7
in the public institutions. 45.2% of the participants were fe-
males and 54.8% males, aged between 25 to 59 years old
(mean = 38.1; std. deviation (SD) = 8.84). Regarding their
academic qualifications, 72.6% have a bachelor’s degree, 22.6%
a master’s degree and 4.8% a doctoral degree. Professional ex-
perience ranged from 1 to 39 years (mean = 12.2; SD = 8.85),
and 11.3% radiographers hold leadership positions (manage-
ment tasks) in their radiology departments. Only one radiog-
rapher (1.6%) mentioned being a member of the quality com-
mittee. 

Conditions related to the quality of care – the radiographers view 

The quality dimensions that obtained the highest degree of
compliance were dimension E (QA and improvement activities
in the radiology department), dimension C (existence of stan-
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dards that are used in clinical practice by radiographers) and
sub-dimension D1 (existence of special provisions). Dimen-
sion B (patient’s involvement), sub-dimensions D3 (encourag-
ing the radiographer’s participation in QA and improvement)
and D2 (relationship between HRM and the QP), and dimen-
sion A (quality policy), were the groups with the lowest levels
of compliance. The detailed results of the different dimension
items can be seen in Table 2 . 

Thus, 4 dimensions were identified as those that have a neg-
ative impact on the QMS, according to the Pareto principle
( Fig. 1 ) [20] . Together, these 4 dimensions represent 63.7% of
the total defects found. 

The use of scientific evidence in the clinical practice of 
radiographers 

Radiographers’ perceptions of EBP were evaluated analyzing
the percentage of positive answers. The dimensions that ob-
tained the most positive results (in mean %) were the evidence-
based actions with 83%, the sources of evidence with 76% and
the significance of research activities of 74%. The dimension
with least positive results was the “support in research activi-
ties” with 33% of positive answers. The results obtained on the
radiographers perceptions for EBP are detailed in Table 3 . 

Structure of the model: conditions for continuous improvement in 

radiology departments 

The results obtained for the KMO Measure of Sam-
pling Adequacy (0.678) and the Bartlett’s test of sphericity
(Chi 2 = 178.567; df = 55; p = 0.000) suggests that the sample
is adequate for running a factorial analysis and the variables
are significantly correlated [21] . The extraction communali-
ties were considered appropriated (between 0.615 and 0.790),
[21] and a total of 4 factors were obtained which explain 68.7%
of the variability in the original 11 dimensions. It appears that
the most important determinants for Quality of Care and EBP
in radiology departments are those contained in factor 1 with
25.4% of the total variance explained, followed by factor 2 with
19.3%, factor 3 with 13.1% and factor 4 with 10.8%. 

Using a varimax rotation, it was possible to determine the
initial dimensions that compose the new 4 factors obtained.
Therefore, factor 1 is mostly defined by dimension E (QA and
improvement activities), dimension D (HRM), dimension A
(QP) and dimension C (standards). This first component is
most highly correlated with the Conditions for Quality of Care
and EBP model. Factor 2 is defined by dimension H (signif-
icance of research activities), dimension L (knowledge of re-
search), dimension G (evidence-based actions) and dimension
J (Current use of research evidence in practice). Factor 3 is de-
fined by dimensions K and I (sources of evidence and support
in research activities) and factor 4 keeps the initial dimension
(patients’ involvement). The 11 initial dimensions can be now
represented by new 4 variables (Support for Information; Orga-
nizational Capability to Technical Quality of Care; Patient In-
volvement and Evidence-Based Radiology), without consider-
R.P.P. de Almeida, C.A. da Silva and Z.A.d.S. Gama / Journal of
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able loss of information, from the perspective of radiographers.
Therefore, the 11 initial dimensions have been simplified into
just 4 that can be used as the reference dimensions in the depart-
ments under study. Based on these results, a conceptual model
was designed ( Fig. 2 ), which is intended to summarize the main
findings of this research. 

Discussion 

This study provides important insights into the conditions
for quality of care and EBP in the radiology departments, in
a perspective of continuous improvement culture. This issue is
relevant considering the overuse of ionizing radiation in med-
ical imaging procedures, [22] the need to ensure patient safety
in these departments [22] and the need to improve the quality
of care [ 10 , 23 ]. Therefore, the obtained framework should be
considered in the establishment of strategic policies that better
define the provision of diagnostic procedures and professional
practices, based on quality improvement systems and better pa-
tient safety. 

Quality management systems in radiology departments 

This study has highlighted the lack of knowledge of radio-
graphers on the existence of documentation on QA and im-
provement (quality policy dimension) in their departments. In
accordance with the principles underlying clinical governance;
quality systems should improve the standards of radiology de-
partments, and their managers should be responsible for mon-
itoring and systematically improving the quality, and profes-
sionals should be accountable and responsible during clinical
practice [24] . Thus, perhaps it would be beneficial to increase
the involvement of radiographers in QA and improvement poli-
cies, which can be achieved through adequate training and ed-
ucation, including educating radiographers on the importance
of supporting documentation [ 15 , 25 ]. Similar results were ob-
tained by Leão et al, [26] who found that radiographers con-
sider the implementation of quality systems to be essential, but
that they need training in this field (only 25% had training in
this study). In addition, 53.2% of radiographers state they do
not know exactly what quality programs are. Thus, it is essen-
tial that radiology departments establish strategies for imple-
menting QA and continuous improvement programs, which
can be understood by radiographers [27] . At the same time,
for their effective implementation, professionals must under-
stand the basic principles of total quality management and
make an appropriate use of quality tools. Quality improvement
can never be a passive process and radiographers should be
engaged [27] . 

In the radiographer’s perspective, there is a high agreement
regarding non-involvement of patients in QA and improve-
ment activities. This absence of a patient involvement culture
should be changed, since patients are the main reason for the
existence of these departments, and they have a unique per-
spective as users. The paradigm should change and radiology
departments of this study must pay particular attention to the
 Medical Imaging and Radiation Sciences xxx (xxxx) xxx 5 
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Table 2 
Evaluation of QMS implemented in the radiology departments, from the radiographer’s perspective (n = 62). 

Compliance 

Dimensions and items n % 

A: existence of QA and improvement documents 
Written mission statement 29 46.8 
Procedures for patients with special needs 15 24.2 
QA documents 19 30.6 
Quality action plan 20 32.2 
Annual quality report 16 25.8 
Quality handbook 20 32.3 
Procedures in the radiology department 26 41.9 
Procedures outside the radiology department 16 25.8 

B: patient’s involvement 
Developing quality criteria 16 25.8 
Developing protocols and standards 10 16.1 
Meetings with radiographers about results of satisfaction surveys and complaints - - 
Participation in quality committees - - 
Participation in QI projects 3 4.8 
Evaluating QI process 4 6.5 

C: existence of standards that are used in clinical practice by radiographers 
Standards for performing invasive imaging examinations 19 30.6 
Standards for patient communication 20 32.3 
Standards for safety and radiation protection 41 66.1 
Standards for utilization of imaging equipment 32 51.6 
Standards for management adverse reactions to contrast media 29 46.8 
Standards for performing imaging examinations (CT, MRI …) 32 51.6 
Standards for patient routing from intake to exit 21 33.9 
Standards for co-operation with other departments 18 29.0 

D1: existence of special provisions 
Training/education of radiographers 52 83.9 
Training/education of other professionals/staff 39 62.9 
Radiographers has support by quality experts/consultants 14 22.6 
Quality coordinator (radiographer) for improvement activities 32 51.6 
Quality working groups 14 22.6 
Image archive for training/education purposes 11 17.7 
Budget for quality management 1 1.6 

D2: relationship between HRM and the QP 

Selection of new radiographers with positive attitude to QA 16 25.8 
Training new radiographers in QI methods 14 22.6 
Continuous education based on priorities in QP 10 16.1 
Radiographers are encouraged to develop the radiography profession, including in QP issues 22 35.5 
Participation of radiographers in QI projects is mandatory 17 27.4 

D3: encouraging the radiographers participation in QA and improvement 
Radiographers pay enough attention to QA/improvement (no other incentives are necessary) 19 30.6 
The radiographer with management tasks indicates what is expected from radiographers with respect to QA 18 29.0 
The radiographer with management tasks checks whether radiographers stick to commitments 12 19.4 
Feedback to radiographers about results achieved 16 25.8 
Management encourage the radiographer’s involvement in the quality system 11 17.7 
Monitoring imaging department action plans 13 21.0 

E: existence of QA and improvement activities in the radiology department 
Radiographers performance evaluation carried out by peers 36 58.1 
Radiographers performance evaluation carried out by other professionals 10 16.1 
Radiographers performance evaluation with their own participation 45 72.6 
Internal audit 20 32.3 
Satisfaction survey among patients 14 22.6 
Satisfaction survey among professionals from imaging department 7 11.3 
Satisfaction survey among referring physician 4 6.5 
Needs and expectations survey among patients 4 6.5 
Needs and expectations survey among professionals 5 8.1 
Use of complaints registration for QI 13 21.0 
Computer record of radiological exams scheduling 47 75.8 
Digital radiology system 50 80.6 
Structured review of practices, procedures and results against standards of practice in radiology 20 32.3 

( continued on next page ) 
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Table 2 ( continued ) 

Compliance 

Dimensions and items n % 

Procedures performed by qualified professionals with knowledge and training in quality 44 71.0 
When critical findings are detected, the radiologist or in his absence the radiographer, informs the referring physician 45 72.6 
There are highlighted signs to alert pregnant women to the risks of ionizing radiation 61 98.4 
Periodic safety assessment of imaging rooms and equipment’s 53 85.5 
QA and control program of equipment’s 43 69.4 
Analysis of waiting times between prescription and imaging examinations 8 12.9 
Analysis of patient waiting times in the imaging department 5 8.1 
Analysis of waiting times until report is delivered to the patient 5 8.1 
Medical prescription for all imaging examinations 49 79.0 
Rejection of imaging examinations without justification 27 43.5 
Absorbed dose evaluation, in compliance with ALARA principle 27 43.5 
Diagnostic reference levels are set 25 40.3 

Satisfaction 
F: overall aspects n % 

Overall quality of the radiology department 28 45.2 
Overall image of the radiology department 36 58.1 
Overall organization and management of the radiology department 26 41.9 
Overall services provided by the radiology department 44 71.0 

Fig. 2. Conceptual model based on the Factorial Analysis of the main components, describing the different variables and factors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

patient involvement in quality issues, in order to improve their
access, literacy, decision-maker power as well as integrating into
pathways of care [28] . Also, the effectiveness of a QMS requires
a philosophy of continuous quality improvement based on the
experiences, expectations and needs of patients, ensuring their
physical and psychological well-being [ 22 , 29 ]. 

Regarding the use of written procedures (standards) by ra-
diographers in their clinical practice, there is still room for im-
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provement, especially in aspects related to invasive procedures,
for communication with the patient and for cooperation with
other departments. Improving the communication strategy will
increase the degree of patient satisfaction and improve the qual-
ity of the service provided [30] . Considering the key role of
the radiographer in communicating radiation risks to patients,
studies emphasize the need to create consensus documents on
how to communicate the risks and benefits of imaging proce-
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Table 3 
Assessment of radiographers’ perceptions for EBP. 

Dimensions and items Positive Answers (%) 

G: evidence-based actions (n = 62) 
Evidence-based action has relevance to radiographer’s work 89 
Evidence-based action is part of the radiographer’s role 85 
It is useful to use evidence-based data to support radiographer role during their practice 94 
Evidence-based action is useful for developing/improving radiographer practices 92 
Research activities provide information on the radiographer’s work 92 
Tacit knowledge is a sufficient scientific basis of knowledge in the radiographer’s work 77 
The radiographer’s work is practice-based, so the contribution of scientific research is not necessary 95 
Scientific data research takes time off radiographer’s work 39 

H: significance of research activities (n = 62) 
Participate in research activities is part of the professional activities 65 
Participate in research activities improves the possibilities for career promotion/progression 50 
Participate in research activities is part of the teacher/monitor role in student education 82 
Participate in research activities helps in professional and personal development 84 
Radiographers are available to participate in research activities 79 
The imaging department should develop research projects 81 

I: support in research activities (n = 62) 
Support and encouragement from colleagues to participate in research activities 40 
Support and encouragement from other healthcare professionals to participate in research activities 15 
Support and encouragement from imaging department manager to participate in research activities 52 
Support and encouragement from department director to participate in research activities 24 

J: current use of research evidence in practice (n = 33) 
Talk about scientific data with colleagues 67 
Talk about scientific data with the hierarchical superior 45 
Actions are based on scientific data 73 
Question the practices based on scientific data 76 
Try to change / adapt practices based on scientific data 85 
Talk about scientific data with the students (if applicable) 73 
Talk about scientific data with the teachers who guide research work (if applicable) 55 
Teach students to search scientific data during clinical internship periods (if applicable) 55 

K: sources of evidence (importance in the accomplishment of the radiographer’s duties; n = 62) 
Knowledge acquired during graduation 97 
Scientific research 92 
Reference Manuals 97 
Medical literature 79 
Practices not registered in the department 44 
Practices registered in the department (quality manuals, instructions and procedures) 60 
The tacit knowledge 79 
Colleagues 74 
Instructions and orders from physicians / radiologists 55 
Training days (e.g. safety and radiation protection) 81 

L: knowledge of evidence (n = 62) 
Ability to participate in research activities 74 
Basic knowledge about the research process 78 
Knowledge about the stages of the research process 66 
Knowledge about scientific studies in the field of imaging 40 
Research capabilities are sufficient to search scientific data 63 
Know how to use research results during professional practice 73 
Know well the results of current investigations in the field of imaging 29 
Sufficient English skills to read and understand scientific reports 63 
Sufficient knowledge of research methods to understand the scientific studies 65 
Sufficient knowledge of statistical methods to understand the results of scientific studies 47 
Be able to critically evaluate scientific studies 58 

 

 

 

 

 

 

 

 

 

 

dures, which should be implemented to achieve more effective
communication [ 31 , 32 ]. 

Radiographers should also improve the use of standards and
protocols in their clinical practice, so that the procedures are
more systematized and always updated according to the new
evidence [33] . This need for standardization has also been em-
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phasized by several professional societies, [ 34 , 35 ] including for
the definition of low-dose protocols, which allow greater radi-
ation protection for patients [36] . 

Greater attention should also be given to the involvement
of radiographers in relation to QA and improvement activities,
through education and training strategies, and managers should
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also take the initiative to involve and commit radiographers
in quality systems, indicating what is expected and providing
feedback systematically. Crosby (1979) argued that quality ini-
tiatives should come from the top to bottom management and
that radiographers must be trained to use QI tools, [37] which
does not appear to happen from the perspective of the radio-
graphers of this study. The inclusion of radiographers in qual-
ity management activities and involvement in the definition of
quality policies, allow them to remain competitive in an in-
creasingly complex environment [38] . This highly values the
radiographer role, assigning new responsibilities and increasing
their commitment to the quality system [29] . Accountability
underlies the principles of clinical governance, where the need
for consistent support mechanisms based on EBP and team-
work are mentioned as essential requirements for continuous
improvement [24] . Thus, it seems unequivocal that to improve
the assessment of Human Resources Manamement dimension
in radiology departments, the involvement and commitment of
radiographers in the management process should be required,
and the role of radiographer manager is crucial [39] . The lack of
encouragement to be involved in the department’s quality sys-
tems is an obstacle to the process of implementing QMS and
to the culture of continuous improvement [40] . 

The existence of QA and improvement activities in the ra-
diology departments allows the identification of priority areas
for improvement and allows the comparison of several depart-
ments from a benchmarking perspective [25] . Thus, the results
of this study suggest that the fulfillment of the needs and ex-
pectations of professionals and patients may be compromised,
and it is necessary to foster a greater quality culture in these
aspects. Furthermore, the Diagnostic Reference Levels are not
establisehd and there seems to be no rejection of medical re-
quests for imaging without clinical justification. The current
tendency to practice defensive medicine means that the princi-
ple of justification is not respected often, possible compromis-
ing the patient safety. So, in this study, there seems to be a need
to establish better cooperation between referring physicians and
radiology departments, in order to clarify the need for imaging
examinations in each situation [ 38 , 41 ]. 

Evidence-based practice 

Radiographers surveyed consider that evidence-based ac-
tions are important for their work, part of the profession, neces-
sary and that allow the improvement of practices. As mentioned
by different authors, making decisions supported by evidence
can avoid the use of unnecessary procedures and avoid inef-
fective procedures, increasing the quality of service and patient
safety [ 18 , 33 ]. Also, by improving professional practice, patient
outcomes will also be improved [42] . 

Research activities are important at different levels. Radiog-
raphers are available to participate and they consider that radi-
ology departments should develop research projects. This cul-
ture has to be a commitment made by the leaders and managers
of the radiology departments, as mentioned [ 43 , 44 ]. However,
it is also necessary to allocate resources for research activities,
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as several studies consider that radiographers intend to obtain
some benefit through these activities, whether in terms of salary
or professional progression [17] . The research must also be seen
as an enhancing tool for EBP, updating practices, rationalizing
the available resources and increasing the rigor and quality of
the procedures performed in the department [ 17 , 18 ]. 

The radiology department’s management should have the
responsibility to provide continuous education and training to
radiographers, so that they obtain the skills and tools necessary
to conduct research activities, and to incorporate the results of
these investigations into their clinical practice [39] . This could
be a key element in the implementation of new practices that
will improve the quality of the departments under their man-
agement [44] . 

Most radiographers mentioned that already participated in
research activities and their practices are based on scientific
data. This information is supported by Hillman, [42] who
refers that adequate information-seeking behavior and research
knowledge are necessary preconditions for the application of
EBP. Moreover, radiology departments and academic institu-
tions must collaborate together, provide more knowledge to ra-
diographers about research methodologies and how to translate
clinical research data into clinical practice [33] . 

Clinical practice of radiographers must be constantly re-
viewed, constantly questioned and decisions must be made on
the available evidence. These strategies will help them to for-
mulate the right questions, to develop the skills they need to
explore and evaluate the evidence, aiming at possible patient
benefits [45] . 

Framework for continuous improvement in radiology departments

The most revealing factors to take into account from the
perspective of radiographers are the organizational capability
to quality of care (Factor 1), evidence-based radiology (Factor
2), support for information (Factor 3) and patients involve-
ment (Factor 4). For these professionals, organizational capa-
bility for technical quality of care encompasses several elements
such as the existence of documentation (QP), the rigor of pro-
cedures (standards), the involvement and commitment of ra-
diographers (HRM), and the existence of QA and improve-
ment activities [46] . Moreover, there is evidence that an internal
approach through the professionals themselves can lead to the
identification of opportunities for quality improvement with-
out using additional resources [ 10 , 47 ]. Patients’ involvement
in quality systems is essential, as they are the central element
of the national healthcare service, and their needs and expecta-
tions are fundamental in building quality improvement policies
and strategies [46] . These aspects are especially important in the
Algarve region, as the reports reinforce barriers experienced by
population in accessing hospital care [48] . 

Support for information is also essential for providing or-
ganizational capability to quality of care. The organizational
structure of a radiology department should support resources
focusing on continuous quality improvement and adapting sys-
tematically the standards and professional practices in function
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of the best available scientific evidence [ 1 , 25 ]. Close supervision
and good cooperation and communication between radiogra-
phers and their managers, also allows to identify potential prob-
lems, key barriers and facilitators with influence on the quality
of care provided in the radiology departments [49] . Systematic
monitoring and the proper use of quality improvement tools
can also be a valuable aid in this regard [50] . Therefore, in this
study, the implementation of Evidence Based Radiology (EBR)
in radiology departments is determined by the organizational
ability to provide technical quality of care, which is only pos-
sible with the patient involvement and with the creation of in-
formation support mechanisms, based on research evidence. 

Thus, to provide EBR in the radiology departments, the
creation of adequate conditions for the support of informa-
tion based on research and evidence, with the patient involve-
ment, are the necessary determinants to provide a proper or-
ganizational capability to technical quality of care in this study
[ 17 , 18 , 33 ]. 

Limitations and future research 

This study was the first to evaluate the health care quality
of radiology departments in the Portuguese context, simulta-
neously exploring the perceptions of EBP in the clinical prac-
tice of radiographers as facilitating attributes of continuous im-
provement. Thus, new evidence was provided to decision mak-
ers when defining policies for the ongoing health-care reform
in radiology departments in the southern region of Portugal.
However, this study is also subject to several limitations. First,
data sources come from regional radiology departments, and
the sampling method does not account for a nationwide rep-
resentative sample. Second, other professionals from radiology
departments and top management (strategic level) were not
included, limiting the insights collected to the radiographers.
The third limitation refers to the subjective nature of human
interactions, always difficult to explore in perception studies.
The fourth limitation identified was the non-use of qualitative
methods, as interviews and the analysis of the existing docu-
mentation regarding quality systems in each radiology depart-
ment included in this study. 

Based on these limitations, further studies on this topic
should be conducted. The implementation of clinical audit
mechanisms (internal and external) is also recommended as
they are an efficient QI tool 

Conclusions 

The QMS have a low level of development, and for improve-
ment it is necessary to include patients in the decision-making
process (factor 4), to involve radiographers in QA and improve-
ment activities (factor 1) and to implement quality monitoring
mechanisms (factor 3). There is a positive attitude by radio-
graphers towards EBP, where the preconditions for their im-
plementation and systematic use in the radiology departments
seem to be met (factor 4). Thus, the obtained framework with
4 factors provides specific knowledge about the intrinsic proce-
10 R.P.P. de Almeida, C.A. da Silva and Z.A.d.S. Gama / Journal of
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dures of the radiology departments of this study, which should
be considered when defining quality improvement policies and
future studies. 
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