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Abstract
Objectives To investigate patients’ perception of the radiology service when the radiologist communicates the findings to
patients.
Methods After routine MRI, patients in group 1 (n = 101) were given the opportunity to discuss the findings with the radiologist.
Patients in group 2 (n = 101) left the radiology department without any personal communication. Subsequently, by means of a
questionnaire designed by an expert psychologist, both groups were asked regarding their anxiety, emotional attachment to the
institute and subjective assessment of competence.
Results Overall 76 % of all patients were concerned about their imaging findings without significant difference between both
groups (p = 0.179). Significantly more patients in group 1 (81%) versus group 2 (14%; p < 0.001) perceived the opportunity to
discuss their imaging findings with a radiologist to be a characteristic of a good radiology consultation. A larger number of
patients in group 1 experienced significantly higher bonding and only wanted in the future to be examined in the department with
communication (p = 0.001) (93%/75%). Significantly more patients in group 1 regarded the radiology department they attended
as being more competent (mean score 4.72/4.09, p < 0.001).
Conclusion Direct communication of imaging findings from radiologists to patients after an MRI examination leads to increased
confidence in the radiology service and higher bonding between the patient and radiologist. Radiologists who refrain from direct
communication have a lower bonding to patients and are assessed to have lower competence from the patient’s point of view.
Key Points
• Communication between radiologists and patients leads to an increased bonding affinity.
• Direct communication leads to increased patient confidence in the radiology service.
• Patients perceived discussion with a radiologist of high value.
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Introduction

As a result of the increasing impact and availability of imaging
technologies, there has been a significant increase in the number
of radiological examinations and interventions performed for the
screening, diagnosis and follow-up of diseases [1, 2]. The rising
workload in radiology departments and the increasing reliance
on imaging in clinical decision-making testify to the importance
of the radiologist in clinical care and research [3]. However, over
the years, radiologists have become increasingly isolated from
direct patient contact. Likewise, this separation makes radiolo-
gists less aware of the potential stress and anxiety among patients
and their relatives when they attend an imaging examination [4].

Within the radiology community, there is differing opinion
as to whether the radiologist should be only an Bimager^ lim-
ited to the review, technical provision and reporting of imag-
ing studies; or whether the radiologist should be a more
patient-oriented physician, undertaking active dialogue with
patients regarding their disease management [5]. According to
global radiology practices, 80–90% of radiologists do not di-
rectly talk to or engage with patients before or after imaging
examinations [6, 7]. Typically, issues or queries related to
imaging studies are dealt with by a radiographer/technician.
In an increasing drive towards quality and value-centred
healthcare, it is important for radiologists to be perceived as
important healthcare contributors, otherwise there is signifi-
cant risk that our profession will become progressively
commoditised. For this reason, the degree to which patients
are aware of the substantial and decision-making role of the
radiologist can help to affirm the importance of our profession
amongst other sub-specialties within the healthcare system.

There is an ongoing discussion as to whether radiologists
should rethink their clinical management paradigms. In addi-
tion, the term Bradiologist 3.0^ has emerged in the last few
years encouraging a shift from the Bpure imager^ to the
patient-oriented specialist, which encompasses the radiologist
delivering meaningful and actionable reports to the referring
physician, as well as the communication of radiology reports
to the patients [8].

To the best of our knowledge, no study has investigated the
bonding effects of direct communication between radiologists
and patients, and how the patients’ bonding behaviour and
anxiety can be improved through such interventions. Hence,
the aim of this study was to compare patients’ stress level,
bonding behaviour and perception of the radiology service
depending on whether or not the radiologist reviews the find-
ings after an imaging examination with the patient.

Material and methods

This prospective study was conducted from January 2017 to
June 2017 in accordance with the Declaration of Helsinki.

Written informed consent was obtained from patients, who
were evaluated anonymously.

Consecutive patients who attended a magnetic resonance
imaging (MRI) examination were asked to take part in the
study. All patients were outpatients and independently mobile.
Patients who consented to participate to the study were
randomised into two groups: group 1, patients who after
MRI discussed their imaging results with the radiologist; and
group 2, patients who did not get the opportunity to discuss
their imagingwith a radiologist afterMRI. The selection of the
patients, whether they were attributed to group 1 or 2, was
carried out under strict controlled randomisation.

All MRI studies were conducted at the same clinic under
the same conditions and at the same location for both groups 1
and 2. MRI studies were carried out on a 1.5-T MRI Aera
system (Siemens Healthcare, Germany). Imaging was per-
formed by a consistent team of eight technicians. The techni-
cians were never told in advance on which day the study
would take place to minimise any potential bias effects on
the patients.

Group 1: patients who met and discussed their
imaging findings with a radiologist immediately
after MRI (Fig. 1)

The patients in group 1 were asked to review the imaging
findings with the radiologist immediately after completing
routine MRI. In that discussion, the radiologist communicated
the imaging findings directly to the patients and allowed them
to ask questions. The duration of the interaction was recorded
using a stopwatch. Following the review, the patient was giv-
en an anonymous written questionnaire to complete and return
within 2 weeks.

Group 2: patients not getting the opportunity
to discuss their imaging findings with a radiologist
after MRI (Fig. 2)

Patients in group 2 underwent routine MRI without the oppor-
tunity to discuss their imaging with a radiologist after the
examination. This is a typical scenario practised across most
radiology departments worldwide. After the MRI, the patients
were also asked to complete and return the identical anony-
mous written questionnaire within 2 weeks as for group 1.

Questionnaire

The questions in the questionnaire were developed with a
team of experienced clinical psychologists (RH, 25 years
of professional experience in clinical and scientific work in
psychology) in accordance with international clinical guide-
lines and standardised questionnaires [9].
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Stress level

A modified and standardised anxiety questionnaire was ap-
plied to determine how much subjective stress or anxiety pa-
tients felt during and after their MRI examinations [9]. After
the questionnaires from groups 1 and 2 were evaluated, the
stress and anxiety levels of patients were categorised into five
categories: B I don’t think about it^, Bno stress^, Bvery little
stress^, Bmedium stress^ and Bmassive stress^.

Subjective importance of direct interaction
with a radiologist

The patients in both groups were asked to rate the importance
of having direct interaction or an interview with a radiologist

after the MRI examination by choosing one of two possible
statements: (1) BA final discussion with the radiologist after an
MRI examination is an important part of the medical service^.
(2) BA final discussion with the radiologist is unimportant
with regards to the medical service^.

Perception of competence

Patients from both groups were asked to rate how their
perception of the competence of the radiology department
may be interpreted using a 5-point scale, with score 1 indi-
cating lowest competence and score 5 the highest compe-
tence. It should be noted that in group 2, without a doctor’s
consultation, the answer "I cannot judge it" was given more
frequently (N = 24).

Fig. 2 After the examination the
patient leaves the radiology
department without receiving a
preliminary report and without
having the opportunity to talk to
the radiologist personally
(corresponding to group 2)

Fig. 1 After the MRI
examination, the patient is given
the opportunity to speak to the
radiologist personally. In this
conversation, the radiological
findings are explained and
communicated. The patient has
the chance to ask questions
(corresponding to patient group 1)
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Bond between patient and radiology department

We investigated the extent to which the patients were emo-
tionally attached to the radiology department after the exam-
ination. The patients were asked to choose one of three possi-
ble responses: (1) BBased on my experience, I would no lon-
ger like to consult this radiology department and will inform
my GP/referring physician^. (2) BI only want to visit this in-
stitution for future radiological investigations and will inform
my GP/referring physician^. (3) BI do not mind which radiol-
ogy department my GP/referring physician sends me to.^

Concerns about radiology findings

Patients in both groups were asked about the extent of their
concern and anxiety about the radiology findings and the final
report. Patients were able to choose one of the following an-
swers: (1) indifferent to the result; (2) interested in the result,
but not stressed; (3) yes, I worry about radiology results; and
(4) I worry excessively about radiology results. There were no
standardised questionnaires at this point; thus, these questions
were independently formulated by our psychologist team.

Radiologist’s interaction with patients

The conversations with the patients were always conducted by
the same radiologist (AG) after routine MRI for group 1. This
radiologist has 17 years’ experience in general radiology and
has received advanced training in active listening and com-
munication according to Rogers and Schulz von Thun, and
has obtained various dedicated certifications in communica-
tion training in the past 3 years [10, 11]. In the case of group 2
patients, the same radiologist was present but not visible to the
patient. In case of need, the radiologist was available for the
patient at any time, but this was never actively induced by the
patient.

Statistical analysis

The answers given were analysed with SPSS version 20
(Chicago, Ill, USA). For quantitative variables, number of
observations, minima, maxima, mean and standard deviations
are reported. For categorical variables, the absolute (n) and
relative (%) frequency is shown. Patient groups were com-
pared with a Fisher’s exact test for categorical variables and
with an exact Mann–Whitney U test for quantitative variables
(except for age that was compared with an unpaired t test).

Results

Overall, 123 patients were able to discuss their MRI experi-
ence and findings with the radiologist after their examination

(group 1). Of these, 22 patients were excluded from analysis
because they did not return their questionnaire. Overall, we
finally investigated 101 patients in group 1 (48 women; mean
age 52.3 years, range 17–85).

A total of 175 patients were not given the opportunity to
discuss their MRI experience and findings with the radiologist
(group 2). Of these, 74 patients were subsequently excluded
from further analysis because they did not return their ques-
tionnaire. We finally evaluated 101 patients in group 2 (50
women; mean age 53.1 years, range 16–86). There were no
statistical differences between the two groups with regards to
age (p = 0.730) and gender (p = 0.888) (Table 1).

Patients in both groups underwent a wide range of different
MRI examinations (Table 2).

The results related to the completed questionnaires are pre-
sented below.

Stress level

During the MRI studies, groups 1 and 2 reported the same
mean stress score with no significant difference (p = 0.496).
Most patients did not experience claustrophobia or other neg-
ative symptoms. Only one patient in group 1 felt Bmassive
stress^ during the examination. These results are summarised
in Table 3.

Importance of direct interaction with a radiologist

Significantly more patients in group 1 (81%) indicated that the
opportunity to discuss imaging findings with a radiologist is
part of a good radiology service, compared with 14% in group
2 (p < 0.001) (Table 4).

Perception of competence

Significantly more patients from group 1 (mean score 4.72)
perceived high competence of the radiology department com-
pared with group 2 (mean score 4.09) (p < 0.001) (Table 4).

Bond between patient and radiology department

Patients in group 1 showed a stronger bond to the radiolo-
gy institute than patients in group 2 (p = 0.001), with a
significant majority wanting only to be examined in the
same department in case of future imaging studies, inde-
pendent of the recommendations by the family doctor or
specialist (93% in group 1 and 75% in group 2). Patients in
group 2 thus showed a significantly lower bond to the
radiology institute (Table 4).
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Patients’ concerns about radiology findings
and results

Most of the patients (76 %) were concerned about their radiol-
ogy findings (answer Bworrying about results^ or Bexcessively
worrying about results^). However, there was no significant
difference between the two groups (p > 0.179) with regards to
patients’ concern about the radiology results (Table 5).

Duration of interview after MRI examination

The duration of the discussion in group 1 averaged a mean of
3 min and 47 s (range 1–15 min).

Discussion

In this study, we showed that direct communication to discuss
imaging findings between the radiologist and the patient had
significant benefits by increasing emotional bonding to the
department, and improving the confidence of patients in the
imaging department.

Patients perceived the chance to discuss their imaging with
a radiologist as a highly valuable quality feature and add-on,
with 81% of patients experiencing direct communication with
the radiologist stating that this was an important feature of the
radiology service. Apparently the comparative group just was
not aware of the benefits of radiology, as they answered pos-
itively only in 14%. Furthermore, the opportunity to talk to a
radiologist directly after MRI scanning led the patients to per-
ceive the imaging department as being more competent (mean
score 4.72) compared with patients who were not offered the
opportunity to discuss their scan findings with the radiologist
(mean score 4.09) (p < 0.001). In addition, patients appeared
to be more emotionally attached to the same radiology depart-
ment after direct communication of the results by the radiolo-
gist. About 93% of patients from group 1 wanted to be imaged
again exclusively in the same department, compared with only
75% in group 2 (p = 0.001). Nonetheless, a visit to the radi-
ology department including imaging results was deemed to be
a stressful experience by both groups, with no significant dif-
ference in the frequency or perception of severity of this stress.

In the current healthcare system, there is an ongoing debate
about patient-oriented medicine. This alludes to personalised
medicine with strong human interaction and relationship,
which is also called Bhumanised^ medicine. In addition to
providing psychological support for patients, patient-
oriented medicine can improve care quality and more efficient
use of economic resources [12].

The main goal of a radiology report is to communicate the
results of the radiology findings and interpretation to the re-
ferring physician or to the patient. The report must be accurate
and easily understood. Reports should employ clear, unam-
biguous language [13]. In daily routine, the radiologist’s

Table 2 Overview of the MR examinations performed in groups 1 and
2. Oncological and non-oncological indications are covered in this cohort

Examination Group 1 with
consultation (N = 101)

Group 2 without
consultation (N = 101)

Pelvis 4 8

Thoracic spine 2 1

Small bowel 0 1

Elbow left 1 0

Elbow right 0 2

Foot both sides 0 2

Foot left 5 4

Foot right 11 5

Entire spine 0 4

Whole body 0 1

Neck 0 1

Hand both sides 0 1

Hand left 1 1

Hand right 1 0

Heart 1 6

Testicles 0 1

Cervical spine 4 4

Mandibular joint 0 1

Knee left 4 6

Knee right 7 5

Head 22 15

Liver 5 2

Lumbar spine 17 14

Mamma 4 3

Prostate 7 8

Rectum 2 0

Shoulder left 1 2

Shoulder right 2 0

Lower leg 0 1

Uterus 0 2

Table 1 Descriptive patient data
for groups 1 and 2. There are no
significant differences between
the two groups for age and gender

Demographics Group 1 with
consultation (N = 101)

Group 2 without
consultation (N = 101)

p value

Male sex 53 (52.5%) 51 (50.5%) 0.888

Age (years), mean (±SD) 52 (±16.9) 53 (±17.2) 0.730
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communication is limited almost exclusively to the referring
physician. The patient is seldom seen and perceived by the
radiologist. In recently published papers [6, 7], it was found
that only 10–20% of the patients were seen by the radiologist.
This means that for up to 80% of patients the radiologist is
Binvisible^ and the patient is not aware of the importance of
the role of radiologist in his care management pathway.

In the last few years, there has been an ongoing discussion
as to whether the radiologist should limit its role to a Bpure
imager^ or whether the radiologist should act as a more
patient-oriented physician within the healthcare management
[5, 14–23]. Intensive professional discussions about the role
of the radiologist in the healthcare system of the future are
ongoing. According to more recent ideas, the radiologist
should take concrete steps towards a leadership role in shaping
the future healthcare system. This goal is summarised in a
recent publication and defined as a new concept called
BImaging 3.0^ [24]. The idea of a new form of radiology
organisation focusses stronger on the patient and individual
needs improving service quality and professional relationship.
However, to our knowledge, there are no published studies
proving the potential impact of such an approach.

Recent publications have shown that patient distress about
the outcomes of their radiology tests can be very high [25]. In
the study by Flory and Lang it was shown that the stress asso-
ciated with uncertainty of imaging diagnoses can be higher
than that experienced while awaiting invasive and potentially
more risky treatment [25]. Our study showed similar results,
with significant stress accorded to the uncertainty of imaging
results. Hence, the opportunity for radiologists to reveal imag-
ing findings to patients directly after a radiological test can help
to overcome this stress and thus help to reassure the patient.

In another recent publication, Lo Re et al. [1] reported that
54% of patients had relevant anxiety concerning the results of
their radiology examination. These results are slightly lower
than in our study (77%)with comparable results. However, their
study [1] only evaluated oncological patients, whereas our study
included both oncological and non-oncological patients. Non-
oncological patients could be more concerned about radiology
findings, because they have less prior experience of hospitals
and radiology procedures compared with oncological patients.

The economic operation of a radiology institute is expensive
and requires much effort. Many radiology institutes are suffer-
ing from an increasing workload. The general question arises

Table 4 Summary of the results of the patient survey following the MRI examination

Group 1 with
consultation (N = 101)

Group 2 without
consultation (N = 101)

p value

Favoured department 0.001

Based on my experience, I would no longer like to be in this
radiology department and will inform my GP/referring physician

0 (0.0%) 1 (1.0%)

I only want to go to this institute of radiology for future radiological
investigations and will inform my GP/referring physician

94 (93.1%) 76 (75.2%)

I do not mind which radiology department my GP/referring
physician sends me to

7 (6.9%) 24 (23.8%)

A final discussion with radiologist after an MRI examination
is an important part of medical service

< 0.001

Yes 82 (81.2%) 14 (13.9%)

No 19 (18.8%) 87 (86.1%)

Mean score for competence of radiology department (5-point scale) 4.7 (±0.5) 4.1 (±1.0)* < 0.001

Patients with direct delivery of imaging findings had a significantly higher bonding to the radiology institute than without such a review (p = 0.001).
Apparently, in future imaging studies group 1 with direct communication would prefer to be examined in the same department, independent of the
recommendation given by the family doctor or specialist (93% in group 1 and 75 % in group 2). Moreover, in group 1 significantly more patients (81%)
stated that a discussion belongs to a good radiology service. Ultimately, in group 1 significantly more patients (mean 4.72) rated the radiology department
as being a competent one (5-point scale rating with grade 1 = lowest competence and grade 5 = highest competence)

*24 patients did not answer this question

Table 3 During the investigation,
group 1 had similar incidences
and stress indices showing no
difference compared to group 2
(p = 0.496)

Anxiety Group 1 with
consultation (N = 101)

Group 2 without
consultation (N = 101)

p value

No stress 72 (71.3%) 80 (79.2%) 0.496

Very little stress 13 (12.9%) 10 (9.9%)

Medium stress 15 (14.9%) 9 (8.9%)

Massive stress 0 (0.0%) 1 (1.0%)

I don’t think about it 1 (1.1%) 1 (1.0%)
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whether it makes sense to assign a broad additional task to the
radiologists, which in most cases will not be directly remuner-
ated? Imaging is at present predominately the domain of radi-
ologists, but clinicians from other specialties have begun
encroaching on certain areas of medical imaging. If radiologists
do not do a better job of advertising our added value, we risk
further losses in our recognition as the imaging experts. This
might even bear the advantage that images produced in these
departments may also be reported remotely [26]. Consequently,
the patients’ awareness of the radiologist’s expertise will on a
long-term basis diminish replacement strategies.

Radiologists should be aware that the traditional view of
the radiologist in a dark room in front of an imaging worksta-
tion and adding value to the healthcare system solely by
interpreting images is rapidly becoming outdated [27].
Closing the communication loop by including the radiologist
besides the referring clinician into patient interaction can sig-
nificantly improve the value of radiologists in the healthcare
system and patient care. There is an opportunity to address
this, as machine learning and artificial intelligence promise to
revolutionise the radiologists’ workflow, liberating them from
the more mundane tasks and thus allowing them to focus on
activities that add value. Moreover, a radiologist perceived by
his patients as a unique expert could increase his value and
thus classically be part of a successful marketing strategy.

Most radiologists have distanced themselves from patient
communication for many years, and to address this effectively,
care, empathy and sensitivity are required besides adapting the
language level. The conversations can be sometimes difficult
and complex. In our study, the discussion lasted an average of
3 min and 47 s. But there were also longer interactions of up to
15 min. To do this effectively, good organisation, sympathy,
empathy and sensitivity are required, but communication
might also be burdening especially when the patient needs
basic explanations.

We are aware that this approach cannot be expected to
solve all the problems of radiology and that it cannot be im-
plemented in any institute, especially as this approach can
reduce the efficiency and economics of radiology depart-
ments. It is also clear that this approach would have to be
voluntary and that no radiologist can be forced if he does
not want it.

There are limitations to our current study. First, the study
set-up was carried out with one single radiologist (AG), who
has been interested and trained in patient communication for
many years. It is not certain whether other radiologists are able
to emulate this model without appropriate training. Second,
our study was conducted under controlled/model conditions
of outpatient studies. Further investigations should be carried
out to determine how this model may be implemented in other
clinical conditions with emergencies and other work pres-
sures. Third, communication with patients by the radiologist
has economic cost. No economic analysis was carried out on
how much of the personnel would have to be deployed in
order to implement this model. The questionnaire was inten-
tionally short to encourage patient participation.

Patients with a new diagnosis of malignant disease may be
exposed to severe stress. As we have not separated between
oncological and non-oncological patients, further studies may
need to focus on separating the two groups.

The response rate in group 1 is higher than the response rate
in group 2. We suspect that the motivation in group 1 in-
creased because of the stronger bonding. However, it cannot
be ruled out that a certain selection bias has taken place.

Conclusions

In the present study, we showed that the patients’ stress asso-
ciated with the uncertainty of radiology diagnosis is very high.
However, direct communication of the imaging findings by the
radiologist to patients after the MR imaging study helps to
improve the positive perception of competence and bonding
to the radiology department. Once experienced, patients prefer
to discuss their scan findings with the radiologists and perceive
this as an integral part of a good radiology service. This com-
munication concept may help to redefine our profession as an
imaging physicianwith high relevance for patient care and thus
augment the awareness and value of radiological expertise.
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Table 5 Summary of the patients’
concerns Worries about result Group 1 with

consultation (N = 101)
Group 2 without
consultation (N = 101)

p value

I excessively worry about results 26 (25.7%) 22 (21.8%) 0.179

Yes, I worry about results 51 (50.5) 55 (54.5)

Interested in the result, but not stressed 19 (18.8%) 12 (11.9%)

Indifferent to the results 5 (5.0%) 12 (11.9%)

There was no significant difference between the two groups (p = 0.179) regarding stress level concerning the
radiology findings. Overall, 76 % of all patients are worried or excessively worried about radiology findings
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