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Abstract

Background: Myocardial Perfusion Scintigraphy is a medical exam whose purpose is to evaluate myocardial perfusion. This examination due to their procedures can
generate some anxiety in patients that can disturb the good performance of the exam. The main objective of this study is to perform an analysis of patient's undergoing
myocardial perfusion scintigraphy experience, assess patient’s anxiety and check Nuclear Medicine Department communication and information effectiveness.

Material and methods: For this study, State-Trait Anxiety Inventory (STAI) and two Scan Experience Questionnaires were used. Sixty patients answered the
questionnaires before and after myocardial perfusion scintigraphy.

Results: Patients reported medium levels of scan-related anxiety before the myocardial perfusion scintigraphy. After the scan, there is a slight decrease in patients’
anxiety. Results of the scan, radiation used, duration of the scan and the injection of the radiopharmaceutical are the most relevant patients’ concerns before the scan.
15% of the sample did not receive the necessary information or the most effective way.

Conclusions: The results suggest that there are several factors that tend to trigger patient's experience and anxiety. Strategies to improve patient myocardial perfusion

scintigraphy experience at Nuclear Medicine Department are presented.

Introduction

Myocardial Perfusion Scintigraphy (MPS) is a procedure whose
purpose is to evaluate myocardial perfusion. This scan consists of
two phases (stress and rest), in which images of the myocardium are
acquired and the patient needs to be in the same position (in dorsal
decubitus with the arms in hyperextension above the head), an average
of 10 to 20 minutes [1].

In terms of acquired image, the most common artifacts are patient
movement (a small movement is enough for the exam to be repeated,
and it may also generate false positives). This movement can have
several causes as the anxiety, discomfort of the positioning, the fatigue
before the scan made and certain physical conditions like arthritis [2,3].

When a patient is proposed to perform a nuclear medicine (NM)
procedure, it tends to create anxiety. Anxiety is a state of agitation,
worry or anguish, which creates states of fear, vigilance, and stress in
the human being [4]. Whenever a person is confronted with a new
situation, which gives a different or unknown experience, it tends to
generate fear, especially if there is an association with pain. The greater
the anxiety, the greater the susceptibility of hospital time to become a
negative experience [5,6].

The Spielberger [7] model argues that the state of anxiety can be
considered as a transient emotional state that varies in intensity and
durability in function of the subject's perception of the threat. It is
the cognitive function of the subject that determines whether a given
stimulus is perceived as dangerous or threatening.
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Some studies indicate that early life experiences, under certain
conditions, contribute to a psychological vulnerability to experiencing
anxiety and negative affective states. Thus, it is assumed that it is
important to study and understand stress, as stress can affect health
through behavioral or physiological changes [7].

In the literature, there is little information on the anxiety and
experience of the patient undergoing MPS [8]. With this study we
intend to assess patients’ anxiety before and after the scan, evaluate
the patients' scan experience and check Nuclear Medicine Department
communication and information effectiveness.

Methodology

This study is a part of a larger research project to addressing the
patient experience in medical image exams conducted in departments
of radiology and NM of a Hospital in Lisbon. Hospital ethical committee
approved the study. A cross-sectional prospective study was achieved
with patients who have a clinical indication to perform MPS at an NM
department.
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Data collection initiated after eligible patients were informed
of the purpose of the study. Once the patients’ signed the informed
consent the pre-scan-questionnaire were given. Patients finished the
entire scan and then post-questionnaire was provided.

Participants

The sample included 60 patients. All patients underwent MPS at
the same clinical center under the same conditions (some patients
underwent pharmacological stress tests and others with physical
exercise tests). The non-probabilistic sample included individuals over
or equal to 18 the age of eighteen, with cognitive ability to answer
questions.

The exclusion criteria were patients who could not cooperate,
illiterate patients, patients who had failed in completed the
questionnaire.

Assessment instruments
Patients filled out two questionnaires:

Pre-Scan questionnaire includes personal information (age, gender,
literacy), knowledge about the type of scan to be carried out, subjective
perception of anxiety, scan related main concerns and the State-Trait
Anxiety Inventory-Trait (STAI-T) and State (STAI-S).

Pos-Scan  questionnaire contains questions about the scan
experience (comfort, safety, etc), the perception of NM Department
communication and information provided and a STAI-S.

The Spielberger State-Trait Anxiety Inventory (STAI) [7] is answered
using a Likert scale, ranging from 1 to 4. The STAI-S comprises 20 items,
in which the patient's emotional state (in the moment) is assessed. The
STAI-T form also contains 20 items in which the patient's emotional
state is generally assessed. The higher the final scores, the higher the
level of anxiety.

Data analysis

The data were analyzed in the statistical software SPSS, version 22.0
for Windows.

To test the normality of the data, the Kolmogorov-Smirnov test
was used. The results were considered significant at the 5% significance
level. Quantitative variables were presented as means and standard
deviation. Spearman's rank correlation was used, to measure the
degree of association between two variables (literacy and the pre-scan
questionnaire STAI-S) and Pearson's correlation most widely used
correlation statistic to measure the degree of relationship between
linearly related relationships (age and pre-scan questionnaire STAI-S).
To compare the anxiety state between pre and post examination, the ¢
test was used, once the normality assumption was verified.

Results

Of 60 patients (mean age 64+9.6 years) who completed the
questionnaires, 26 were female and 34 were male. Most of the patients
complete secondary or higher education. Regarding the patient's
knowledge about the MPS to be performed, 20% of the sample did not
know the name of the scan, and of the 80% who said they knew, many
(n=41,1%) have not adequately identified the name of the scan (Table
1).

Table 2 shows that results of the scan (4.0+2.1), radiation used
(3.5+2.1), the time needed to perform the scan (3.4+2.1), and the
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injection of the radiopharmaceutical (3.3+2.1) are the most relevant
patients' concerns before the MPS scan.

Patients’ MPS experience

Patients’ evaluation of the information provided by NM
department was quantified on a scale of 1 to 7. Only responses below
to level 5 were obtained (the scale grows negatively) (Table 3).

Patients' appraised their scan experience through a scale of 1
to 7, where the increase in scale is an indicator of negativity. A large
percentage of the sample described the scan positively, and the main
negative aspects found on the scan were very tiring, difficult and
uncomfortable (Table 4).

Patients’ anxiety before and after MPS

Patients answered a subjective perception of pre-scan anxiety
through a seven-point Likert scale (1 represented Very Quiet and
7 Very Nervous). 45% of the patients show levels of anxiety equal or
greater than 4 (Table 5).

There is no correlation with the increase in the degree of anxiety
in age (r=-0.086, p=0.513). A correlation of weak intensity in the
negative (rS=-0.264, p=0.045) direction was found with the educational

Table 1. Sociodemographic data and patients’ knowledge and experience about the MPS
(n=60)

Variables n (%)
Without qualifications 1(1,7%)
Mandatory education 21 (36,2%)
Literary Secondary education 16 (27,6%)
Abilities Higher education 16 (27,6%)
Master’s degree 4(6,9%)
PhD 0
Female 26 (43.3%)
Gender
Male 34 (56,7%)
Do you know the name of Yes 48 (80%)
the scan you are going to take? No 12 (20%)
Is this your first time Yes 40 (66,7%)
taking this scan? No 20 (33,3%)
Table 2. Patient’s main concerns before the MPS scan
Patients” Concerns Mean+ SD Minimum Maximum
Radiation involved 3.5+2.1 1 7
Not knowing the purpose of the exam 2.8+2.1 1 7
Immobilization/positioning 2.8+1.7 1 7
Exam Result (diagnostic) 4.0£2.1 1 7
Duration of the procedure. 3.4+2.1 1 7
Possible discomfort/pain during the scan 3.1+2.0 1 7
Lack of knowledge about the procedure 3.1x1.9 1 7
Body exposure during the scan 2.3+1.6 1 7
Injection of the radiopharmaceutical 3.3+2.1 1 7

Table 3. Patient’s evaluation of the information provided by NM department

1.0 2.0 3.0 4.0 5.0

Information provided
Frequency %

Understanding 78.3% 16.7% 1.7% 1.7% 1.7%
Utility 71.7% 16.7% 8.3% 1.7% 1.7%
Amount 70.0% 20.0% 5.0% 5.0% 0.0%
Feel free to ask questions to 83.3% 15.0% 0.0% 1.7% 0.0%

professionals before the scan
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qualifications and the degree of anxiety. That is, the lower the literary
rating, the higher the patient's level of anxiety.

Table 6 shows the mean values of the STAI-S scores pre and post-
scan and the STAI-T pre-scan. STAI-S pre-scan presents the greater
level. There was a significant decrease in the anxiety state from pre to
post scan (t (59)=3.142, p=0.003).

A correlation of moderate intensity in the positive direction was
found with the STAI-S pre-scan and the STAI-S pos scan (r=0.392,
p=0.002).

Discussion

The main objective of this study is to address the patient experience
in MPS and assess patient's anxiety before and after the scan.

Patients show middle levels of state anxiety before the scan. Similar
results were found with patients undergoing colposcopy [10] and
chemotherapy [11]. There is a slight decrease in the state of anxiety after
the procedure, but patients who feel more anxious before the scan, also
tend to experience more anxiety after completed the MPS scan.

Patients' concerns that may increase state anxiety before the scan
were the scan procedure (e.g., radiation, radiopharmaceutical injection,
duration of the scan and the waiting time before image acquisition) and
the results of the scan.

MPS it is a little-recognized exam [2]. It is not a habit to perform
as much as an x-ray, and most of the patients do not know what to

Table 4. Patients’ scan experience and emotions after the procedure

1. 2.0 3.0 4.0 5.0 60 7.0
Describe the scan in terms of
Frequency %

Facility 55.0% [20.0% [10.0% 8.3% 0.0% 3.3% 3.3%
Comfort 35.0% [30.0% [10.0% 8.3% 10.0% 3.3% |3.3%
Control 63.3% 21.7% 3.3% 10.0% [0.0% 0.0% 1.7%
No Claustrophobia 70.0% [18.3% 5.0% [1.7% [1.7% 0.0% 3.3%

Without Pain 76.7% [11.7% [3.3% [3.3% |[1.7% 3.3% |0.0%

Positive Experience 55.0% [23.3% [13.3% [6.7% 0.0% 1.7% |0.0%

Without Fatigue 55.0% 1233% 8.3% (33% [1.7% 1.7% [6.7%
How you feel after the scan

Safe 80.0% [6.7% 83% |1.7% 1.7% 1.7% 0.0%
Calm 76.7% 10.0% 1.7% 6.7% 0.0% [3.3% |1.7%
No doubts 70.0% 10.0% 13.3% 1.7% 0.0% (3.3% |1.7%
Staff Support 80.0% 133% 1.7% 1.7% 3.3% 0.0% |0.0%
Relieve 70.0% (16.7% (1.7% 3.3% [3.3% 3.3% |[1.7%

Table 5. Self-assessment of anxiety before the scan

Scale Frequency (N) Percent (%)

1.0 9 15.0

2.0 13 21.7

3.0 11 18.3

4.0 14 233

5.0 9 15.0

6.0 3 5.0

7.0 1 1.7
Table 6. STAI State and Trait descriptive statistics

Mean+SD Minimum Maximum

STAI-T (pre scan) 47.6+5.8 34 62
STAI-S (pre scan) 48.7£7.2 28 64
STAI-S (post scan) 46.6+6.9 29 64

SD: Standard deviation
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expect. It was found that patients who performed MPS showed a lack
of knowledge about the procedure. Nowadays it is presumed that the
population of different age groups have access and/or information
about the medical image exam they are going to carry out, however,
this seems an untruthful assumption [12]. This fact is supported by
this study, in which the patients demonstrated a lack of knowledge
and consequently interest in obtaining more information on certain
subjects, such as the preparation of the scan and its duration.

Compared to other nuclear medicine scans, MPS is a time-
consuming scan such as the thyroid exam. This procedure is performed
in two different stages, which requires a time interval between them
(the interval allows the patient's physiological conditions to be within
the parameters for image acquisition) [1]. This factor tends to create
anxiety in the patients related to possible changes that must be made in
their personal life and due to the position, they must maintain during
the acquisition time [2].

On the other hand, many people are afraid or uncomfortable with
injections, vaccines or needles [13]. Just as few people are aware of
what the radiopharmaceutical is, what it generates and what it causes
in the body. Other factors such as the proximity of the detectors during
the acquisition of the image can lead to a loss of sensation of control
and feelings of claustrophobia and, consequently, fear of getting hurt.
The combination of these conditions may lead to less positive patient
experience and lack of cooperation on the part of the patient [2].

Regarding patients concerns about scan results, it must be noted
that MPS is specified to evaluate myocardial perfusion. Therefore,
negative results carriage a threat to the person's lifestyle and even to
life itself [14].

Although the patients who underwent MPS classifies the
information provided by the service as accessible and useful, the data
also shows that the information is not completely understood, and that
the quantity is not adequate. Recently Tugwell, Goulden, Mullins [15]
found that the information provides to MRI patients in an appointment
letter did not include adequate information to fulfilled patient needs.
This means that it is necessary to review and modify the means of
communication used, so that there is a more effective transmission of
information.

In order to improve the information that is given to the patient, it is
important that MN service provide written educational material about
the scan, that included the equipment and details about the procedure.
Another option could be the creation of a website with informative and
interactive video, without technical language and that can be presented
in different languages [5,16].

On the day scan day, the patient entering the service should be
approached by a nuclear medicine technologist (NMT), who would
accompany him throughout the examination, explaining the whole
procedure and answering any questions that may arise. It is important
that is the same professional throughout the exam, in order to create a
bond of trust and to make the patient feel comfortable to express their
doubts [12].

The waiting room should have distracting elements, such as
tablets coupled with chairs, television, and the internet. During
images acquisition music could to be an effective strategy in managing
anxiety [17,18] and NMT should not leave the patient alone in the
room, as some patients feel more relaxed listening to the technologist'
voice.
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This study had some limitations since it covered a small sample,
restricted to a hospital NM department. It would be beneficial to
increase the sample and introducing new parameters as MPS patients’
self-efficacy related to the scan and assess patients" anxiety between the
two phases of the MPS scan. Analyzing the effect of an information
booklet about the scan on patients' anxiety could also be interesting.

Conclusion

The results suggest that there are several factors that tend to
trigger patient's experience and anxiety concerning MPS scan. Less
anxious patients are more cooperative and makes the service more
efficient anda profitable. Strategies to improve patient MPS experience
at Nuclear Medicine Department should be considered.
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