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Abstract

Objective Positron emission tomography/computed tomography (PET/CT) imaging is used for many purposes such as diagnosis and staging of cancer patients and there may be 
different worries and opinions about this method. It is known patients may be anxious before PET/CT scan, but it is not well known whether their opinions continue after 
scanning. The aim of this study was to evaluate pre- and post-imaging worries and opinions of oncological patients referred to the Nuclear Medicine Clinic for PET/CT 
imaging.

Materials 
and Methods

Sociodemographic data form, STAI-I state, STAI-II trait anxiety forms, pre-test and post-test forms evaluating confidence-knowledge-worry about PET/CT procedure 
which is prepared by study team were applied to cancer patients referred to Nuclear Medicine Clinic.

Results Confidence and worry were associated with gender, living place, well informed and being knowledgeable about the illness (p<0.05). In pre-test, it is observed that men relied 
PET/CT imaging more than women. However, there was no significant difference in post-test confidence scores. Before scanning, women were more worried than men. 
The worry scores of the patients living in rural areas both before PET/CT and after PET/CT procedure were higher than those living in urban areas and it was inversely 
correlated with knowledge and confidence

Conclusion PET/CT procedure can be an alarming experience for patients. In this process, well informed and being knowledgeable is associated with lower worry and higher 
confidence. Making this process more reassuring can contribute to decreased worry.

Keywords PET/CT; Cancer; Confidence; Worry 

Öz

Amaç Pozitron emisyon tomografi/bilgisayarlı tomografi (PET/BT) görüntüleme kanser hastalarının tanı ve evrelemesi gibi birçok amaçla kullanılmakta olup, bu tetkik ile ilgili farklı kaygı ve kana-
atler olabilmektedir. Hastaların PET/BT çekimi öncesi kaygılı olabildikleri bilinmektedir ancak çekim sonrasında görüşlerinin devam edip etmediği iyi bilinmemektedir. Bu çalışmanın amacı 
PET/BT görüntüleme için Nükleer Tıp Kliniği’ne yönlendirilen onkolojik hastalarda görüntüleme öncesi ve sonrası çekimle ilgili kaygı ve görüşlerinin değerlendirilmesidir.

Gereç ve 
Yöntemler

Bu çalışmada Nükleer Tıp Kliniği’ne başvuran kanser hastalarına sosyodemografik veri formu, State Trate Anxiety Inventory I (STAI-I) durumluluk ve State Trate Anxiety Inventory II 
(STAI-II) süreklilik formları ile çalışma ekibi tarafından oluşturulan PET/BT öncesi ve sonrası, ön test ve son test ile PET/BT prosedürüne dair güven-bilgi ve endişe formları uygulandı.

Bulgular Bu çalışmada güven ve endişe; cinsiyet, yaşanılan yer ve hastalık konusunda bilgilendirilmiş ve bilgili olmak ile ilişkili bulunmuştur (p<0.05). Ön testte erkeklerin yapılacak görüntülemeye, 
kadınlardan daha fazla güvendiği saptanırken, son test güven puanlarında erkekler ve kadınlar arasında anlamlı bir fark saptanmadı. Kadınlar PET-BT çekimi öncesi erkeklere göre daha 
kaygılıydı. Kırsal kesimde yaşayan hastaların hem PET/BT öncesi, hem de PET/BT sonrası işlemle ilgili kaygı puanları kentsel kesimde yaşayanlara göre daha yüksek bulundu. Hastaların 
PET/BT çekimi sırasında duyulan endişeleri; bilgi ve güven ile ters korelasyon gösteriyordu. 

Sonuç PET/BT çekimi hastalar için endişe verici bir deneyim olabilmektedir. Bu süreçte hastaların bilgilendirilmesi daha düşük endişe ve daha yüksek güven skorları ile ilişkilidir. Bu sürecin daha 
güven verici bir hale getirilmesi, bu endişenin azalmasına katkı sağlayabilir.

Anahtar 
Kelimeler

PET/BT; Kanser;Güven;Endişe
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INTRODUCTION
Molecular imaging methods have taken an important 
place in the last decade, especially in the diagnosis and fol-
low-up of cancer patients. Positron emission tomography/
computed tomography (PET/CT) with 2-[18F] Fluoro-2-
deoxy-D-glucose (FDG) is a minimally invasive method 
for cancer patients and PET/CT is a sensitive, useful imag-
ing method in the diagnosis, staging, restaging and prog-
nostic evaluation of cancer.1 

Exposure to potentially frightening and unfamiliar tech-
nology causes anxiety, especially in claustrophobic pa-
tients.2 In addition, PET/CT imaging can be perceived 
as an examination that causes fear and anxiety as it can 
confi rm the presence of cancer or change the therapeutic 
approach.3 

Anxiety (a clinical defi nition that is regardless of the cause 
of certain or uncertain stimuli independently) is the feel-
ing of fear that occurs when faced with threatening or 
stressful situations, arising from the inner confl icts of the 
person.4 Anxiety is a common condition that can some-
times be strong enough to interfere with daily activities.5 
Worry, on the other hand, defi nes the clarifi ed emotion 
towards a certain process, and worry may appear as a pa-
rameter independent of the person’s anxiety. Anxieties and 
thoughts are concepts that aff ect and trigger each other.6 
 
In a previous study, anxiety was evaluated before and aft er 
PET/CT scanning and no statistically signifi cant diff er-
ence was found in terms of sociodemographic character-
istics and anxiety levels. Anxiety is likely not only before 
but also aft er a scan and the main factor that leads to this 
emotional response is the worry concerning the screening 
results.7 PET/CT imaging performed for staging purposes 
and/or to evaluate tumor recurrence has been shown to be 
a signifi cant source of anxiety.8 While no signifi cant diff er-
ence in anxiety levels have been reported between genders 
before PET/CT scans, males have been observed as having 
signifi cantly higher anxiety levels aft er scans.3 

Although there are studies that attempt to correlate PET/
CT scans with anxiety levels, studies on how patients eval-
uate the PET/CT process in terms of thoughts and opinions 
other than psychiatric symptoms are limited. Developing 
technology and access to information may have changed 
the existing opinions over the years. Th erefore, evaluating 
current worries and thoughts about PET/CT in the general 
population is valuable in ensuring the correct focus when 
communicating with patients. In addition, while the initial 
opinion of the patients is diff erent when they do not en-
counter PET/CT scan, it is not known whether these views 
continue aft er imaging. 

Comprehensive information is given to the patients prior 
to PET/CT scanning. When planning the appointment, a 
brief and simple explanation of the procedure should be 
made, including information about fasting time, oral con-
trast preparation and the need to stay away from exercise. 
On the day of imaging, this minimally invasive procedure 
should be performed as comfortably as possible for image 
quality and diagnostic accuracy. However, high anxiety af-
fects the normal biodistribution of FDG by changing the 
physiological parameters of the patient (such as causing 
abnormal distribution in the muscles or brown adipose tis-
sue) that can decrease the imaging quality.3,9 Consequently, 
an appreciation of the anxiety levels of individuals before 
PET/CT scans can be a helpful tool for the healthy pro-
gression of imaging.

However, there are very few published data on anxiety 
experience among patients, especially regarding imaging 
studies, 8 and studies on the relationship between patients’ 
anxiety and thought content in the setting of PET/CT are 
limited.

Th e aim of this study is to evaluate the levels of worry and 
anxiety before and aft er PET/CT scanning in cancer pa-
tients referred to the Nuclear Medicine Clinic, to address 
their opinions regarding PET/CT imaging and to correlate 
their anxiety levels with sociodemographic characteristics 
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and levels of information.

MATERIALS and METHODS
To evaluate the changes in thoughts and basal anxiety 
levels of cancer patients before and aft er PET/CT imag-
ing, patients who volunteered to participate in the study 
were asked to fi ll out questionnaires under observation 
following their verbal consent. Patients with an organic or 
mental illness were excluded in the study. Th is study was 
designed in accordance with the Declaration of Helsinki 
Principles and received approval from the Sakarya Univer-
sity Faculty of Medicine Ethics Committee on 11 October 
2017. (Ethics no: 16214662/050.01.04/68). 150 consecutive 
volunteer patients who applied for PET/CT imaging from 
October 2017 to December 2017 and met the inclusion 
criteria were included in the study, although 150 patients 
participated in the study, not all patients who fi lled out a 
form before PET/CT fi lled in the second form aft er PET/
CT. Th erefore, evaluation was made on 110 patients who 
fi lled out both forms. Th e scores are given by valid percent 
to avoid confusion. 

PET/CT Imaging Protocol: Aft er a 6-hour fasting period, 
patients were injected intravenously with 296-370 MBq of 
FDG. Imaging was initiated aft er an uptake period, during 
which patients were encouraged to rest in a long armchair. 
Th e average waiting time was around 60 minutes and the 
acquisition time ranged from 18 to 25 minutes. PET/CT 
images were acquired using Siemens mCT 20 excel LSO 
PET/CT scanner (Siemens Molecular Imaging, Hoff mann 
Estates, Illinois, USA). 

Materials
Sociodemographic and Clinical Data Form: A form was 
prepared by the research team to obtain sociodemographic 
information including age, gender, educational level, mari-
tal status, psychiatric treatment history and drug use.
Patient Information Form regarding PET/CT Scanning: 
Two forms, consisting of 15 questions each, was based 
on the information known to the patients about PET/CT 

imaging and the general prejudices known in the society, 
to evaluate their confi dence and worries about the proce-
dure. Th e fi rst form (the pre-test) was administered one 
hour before scanning and the second form (the post-test) 
was administered immediately aft er scanning. Both forms 
included identical questions about the procedure. Th e 
questions evaluated the sub-dimensions of confi dence and 
worry on the transaction. 

Evaluations in the form were made in two sub-calculation 
categories.
1. In order to evaluate the internal consistency of the 

form before and aft er the imaging, Cronbach’s alpha 
analysis was performed by taking into account the 
5-point Likert pattern of the form, and the Cronbach’s 
alpha value was calculated as 0.725 for the confi dence 
sub-dimension before the imaging and 0.718 for the 
anxiety sub-dimension.  Aft er imaging, the Cronbach 
alpha value for the confi dence sub-dimension was 
0.732; for worry, the Cronbach alpha value was 0.703, 
and it was found to have an acceptable internal con-
sistency. Sub-titles were added together and subjected 
to scale analysis, and since the scope of the items was 
diff erent from each other, total scoring was not made. 
Total scores of questions about confi dence-knowl-
edge and questions about worry were calculated.

2. In the second stage, the form was transformed into a 
triple categorical form in order to capture the thought 
transformations such as “I agree, I am not sure, I disa-
gree”. Th e pre-test and post-test items were compared 
item by item using Wilcoxon Signs Ranking test.

Spielberger State-Trait Anxiety Inventory (STAI-I-II):  In 
this study, the aim was to evaluate the momentary anxiety 
of the patients before PET/CT and the previous continual 
worries STAI form. Th e form (used in the patients’ native 
language as proposed by Öner and Le Compte) consists of 
two parts: the state anxiety scale (STAI form TX-1) and the 
trait anxiety scale (STAI form TX-2), each with 20 ques-
tions. STAI form TX1 shows how the individual feels at 
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a certain time and under certain conditions, while STAI 
form TX-2 is a scale that determines how the individual 
feels regardless of the situation and circumstances.10 Th e 
adaptation of the scale to Turkish was done by Öner and Le 
Compte.11 According to the limit values in STAI form TX-
1/2, the anxiety state of the patient was interpreted as: no 
anxiety (0-19 points), mild anxiety (20-39 points), moder-
ate anxiety (40-59 points), severe anxiety (60-79 points) or 
panic as a severe crisis (80 and above).

Practice: Th e patients who applied to the Nuclear Medi-
cine Department were taken to a quiet resting room and a 
preliminary interview was made about the study. Th e so-
ciodemographic data form, the patient information form 
(before the PET/CT procedure) and the State-Trait Anxie-
ty Inventory were applied to the patients who accepted to 
participate in the study. Th ereaft er, PET/CT imaging was 
performed. Aft er the procedure, evaluation was made with 
a PET/CT post-imaging patient information form.
 
Statistical analysis: Th e data was analyzed in the statistical 
soft ware SPSS, version 21.0. Th e mean score diff erences 
between the groups were compared using Student’s t test 
for variables that fi t the normal distribution, and the Mann 
Whitney-U test for those that did not fi t the normal dis-
tribution. For correlation analysis, Pearson’s correlation 
analysis was used in case of normal distribution. In addi-
tion, Cronbach Alpha and Wilcoxon Signs Ranking tests 
were performed (as explained in the section related to the 
form). Th e statistical signifi cance level was set as 0,05. Th is 
study was approved of the Ethic Committee of Sakarya 
University and informed consent was obtained from all 
enrolled patients.

RESULTS
Sociodemographic Features 

110 patients undergoing cancer treatment participated in 
this study; 53 were women and 57 were men. Sociodemo-
graphic and clinical data of the patients are summarized 
in Table 1.

Patients’ level of anxiety, confi dence and state-continuity 
anxiety about PET/CT procedure before PET/CT scan

Table 1: Sociodemographic Features and clinical data of all the 
patients.

Sociodemographic Features 

Age (year) Mean: 55.74±13.05 (18-84)

Gender Men 51.8% Women 48.2%

Marital status Single: 15% Married: 85%

Job status Working: 49% Not working: 51%

Duration of 
education (year) Mean: 5.88±2.31 (5-14)

Education levels 

Primary school 
or lower 58.2%

Middle school 21.8%

High school 15.5%

University 4.5%

Place of birth 
(Indigenousness) Sakarya: 57.6% Others: 42.4%

Living place Rural 28% Urban 72%

Information on the reason of PET/CT imaging of patients

Duration of illness 
(Month) Mean: 23.81±28.18(0.5-204)

PET/CT reason

Diagnosis: 4.5%

Staging: 26.4%

Treatment response assessment: 41.8%

Others: 1.1%

Cancer Diagnosis Distribution (%)

Head and Neck 5.7

Lung 16.0

Breast 19.8

Gastrointestinal 18.9

Haematological 15.1

Genitourinary 14.2

Musculoskeletal 0.9

Others 9.4

Total 100.0

Information on Psychiatric Treatment (%)

Patient with a previous 
psychiatric diagnosis   26.4

Patients with a current 
psychiatric diagnosis   12.8

Using psychiatric 
medication    11.8
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Gender
In this study, no signifi cant diff erence was found in the 
total scores of the worries and confi dence questions re-
lated to the PET/CT procedure when the answers before 
and aft er the procedure were compared. However, when 
the relationship of these scores with gender is evaluated; 
In the pre-test, men relied more on imaging than women 
did. While there is no signifi cant diff erence between the 
post-test confi dence scores between men and women; It 
was observed that women had higher worry scores in both 
pre-test and post-test (Table 2).
 

Th ere was no signifi cant relationship between education 
level, marital status, disease diagnosis, psychiatric treat-
ment history and duration of medical illness, with confi -
dence and worry before and aft er PET/CT.

Before and aft er PET/CT scan, there was no signifi cant 
relationship between birthplace and confi dence-wor-
ry; when the place of residence was evaluated, the worry 
scores of the patients living in rural areas before the PET/
CT procedure both and aft er the PET/CT about procedure 
were higher than those living in the urban areas (respec-
tively for the worry Pre-test: rural score = 21.80 ± 4.36; ur-
ban score 19.58 ± 4.31; for the worry Post-test: rural score 
= 21.66 ± 3.89; urban score 18.97 ± 3.88).

Knowledge on the disease
Th e pre-PET/CT test worry scores of those who said yes to 
the question “I am knowledgeable about the disease” were 
lower than those who said no (respectively 19.12 ± 4.63; 

21.33 ± 3.80 p <0.05).
Th e confi dence scores of those who said yes to the item 
“I have been informed suffi  ciently about my illness” were 
higher than those who said no during the pre-test (Mann 
Whitney U, respectively 29.38 ± 4.38; 27.48 ± 7.78 p = 
0.034).

Relationship with State and Continuity Anxiety
When the correlation analysis was conducted; positive 
correlation was found between pre-test confi dence total 
score and post-test confi dence total score, negative cor-
relation was found between pre-test worry and post-test 

worry, negative correlation was found between post-test 
confi dence and pre-test worry and there was a positive 
correlation between pre-test worry and post-test worry 
and STAI II (Table 3).

Patients’ Responses of Pre and Post PET / CT
Pre- and post-PET/CT responses were evaluated in two 
ways:
1. For Knowledge-Confi dence subscale and Worry scale 

scores, out of total score according to Likert scoring; 
Student’s t test and Mann-Whitney U test were used 
for pre-test and post-test mean score comparisons. 
No signifi cant diff erences were detected (p>0.005).

2. For categorical evaluation of pre- and post-PET/CT 
values, responses were classifi ed as “agree”, “undecid-
ed” and “disagree”. According to the Wilcoxon test, 
the diff erence was not statistically signifi cant. Th e dis-
tribution of responses by items are shown in Table 4.

Table 2: Male-female comparison of confi dence, worries-anxiety levels before and aft er PET/CT and total scores

Men Women All patient p

STAI-I State Total score 41.84±5.78  40.67±5.95 41.24±5.86 0.383

STAI-II Continuity Total Score 45.53±5.83 49.30±5.25 47.44±5,83 0.004

Confi dence and knowledge pre-test* 29.60±5.54 28.09±3.52 28.84±4.67 0.010

Confi dence and knowledge post-test 29.91±5.23 28.75±2.93 29.41±4.40 0.293

Worry about PET/CT pre-test 18.92±4.84 21.06±3.66 19.97±4.42 0.015

Worry about PET/CT post-test 18.45±4.61 20.57±3.36 19.48±4.16 0.031

*: Since the data are not normally distributed, they were calculated with Mann Whitney U. Student’s t test was used as other data are normally distributed.
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Table 3: Relationship about pre-test / post-test worry and confi dence, STAI-II total scores

Post-test Confi dence 
Total Pre-test worry total Post-test worry total STAI- II Total

Pre-test Confi dence 
Total

 Correlation .786 -.279 -.238 -.053

p .000 .006 .047 .651

Post-test Confi dence 
Total

Pearson Correlation 1 -.287 -.218 .125

Sig. (2-tailed) .025 .083 .357

Pre-test worry Total
Pearson Correlation -.287 1 .817 .398

Sig. (2-tailed) .025 .000 .000

Post-test worry Total
Pearson Correlation -.218 .817 1 .311

Sig. (2-tailed) .083 .000 .015

Table 4: Categorical assessment of pre and post PET/CT values:

Agree % Unsure 
%

Disagree 
%

1*. PET/CT imaging is ordered by the doctor because it is really necessary.
87.3 4.5 8.2 Pre-test

90.7 4.7 4.7 Post-test

2*. Th e benefi t I will obtain from PET/CT imaging exceeds the radiation risk I am exposed to.
50 38 12 Pre-test

41.5 45.1 13.4 Post-test

3*. PET/CT scan increases my risk of getting cancer.
11.2 47.7 41.1 Pre-test

6 54.2 39.8 Post-test

4*. PET/CT should be used as a routine imaging procedure in cancer patients.
68.8 22.0 9.2 Pre-test

68.3 26.8 4.9 Post-test

5*. PET/CT should be used as a routine imaging procedure in people free of disease.
28.7 39.8 31.5 Pre-test

27.5 40.0 32.5 Post-test

6**. I am worried about high-dose radiation exposure during PET/CT imaging.
41.8 41.8 16.4 Pre-test

39.5 43.2 17.3 Post-test

7**. I will feel safe during the PET/CT scanning.
58.3 33.3 8.3 Pre-test

70.0 25.0 5.0 Post-test

8**. I am worried about my illness.
58.9 21.5 19.6 Pre-test

48,7 29,5 21,8 Post-test

9**. I will feel anxious during PET/CT scanning.
37.4 21.5 41.1 Pre-test

28.9 34.2 36.8 Post-test

10**. I fear that my PET/CT imaging report will be less than favorable.
50 15.7 34.3 Pre-test

50.0 19.2 30.8 Post-test

11*. A suffi  ciently high-quality PET/CT imaging will be obtained.
82.2 8.4 9.3 Pre-test

79.5 13.7 6.8 Post-test

12**. I will feel comfortable during PET/CT scanning.
66.1 23.9 10.1 Pre-test

67.6 23.0 9.5 Post-test

13*. I have enough knowledge about PET/CT imaging.
48.1 36.1 15.7 Pre-test

54.2 36.1 9.7 Post-test

14*. I got enough answers to my questions about PET/CT imaging.
60.2 28.7 11.1 Pre-test

58.1 31.1 10.8 Post-test

15**. I feel like something bad will happen to me during the PET/CT imaging.
12.7 24.5 62.7 Pre-test

11.8 27.6 60.5 Post-test

*Questions 1, 2, 3, 4, 5, 11, 13 and 14 evaluate the knowledge and confi dence related to the transaction, 
**Questions 6, 7, 8, 9, 10, 12 and 15 evaluate the worry about the procedure. Questions 3, 7 and 12 were reverse scored.
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DISCUSSION 
In this study, factors related to confi dence and worry were 
evaluated in cancer patients before and aft er PET/CT. 
Anxiety is a condition caused by a person’s internal con-
fl icts and a common symptom that cancer patients oft en 
experience. Psychological reactions ranging from mild to 
severe have been reported previously in other publications 
anxiety in patients before and during invasive as well as 
non-invasive medical procedures.12-15 Among various 
scales for the clinical measurement of anxiety, we used 
STAI in this study.

Worry, which defi nes the clarifi ed anxiety about a particu-
lar process, is a parameter independent of the anxiety of 
the person. However, worry and anxiety are intertwined 
concepts and can project with each other. In this study, 
we used a questionnaire which we created to measure the 
worry about the PET/CT procedure.

Our study consists of patients with a balanced gender 
distribution, having a mean age of 56 years, living mostly 
in the city center, and with an education level of primary 
school or less. In this study, no signifi cant relationship was 
found between the patients’ worry levels and the patients’ 
education level, marital status, diagnosis, psychiatric treat-
ment history and duration of illness. When the worry 
levels of the patients were compared with their place of 
residence, the worry scores of those living in rural areas 
were found to be higher than those living in urban areas 
both before and aft er the PET/CT procedure. It has been 
shown that urbanization is a risk factor for psychiatric 
symptoms.16

 
Considering the sample profi les where similar studies were 
conducted, although the gender distribution appeared 
similar to our study, some parameters (such as the educa-
tional level) were observed to diff er. 3,7,17

In a study, it was reported that there was no statistically 
signifi cant diff erence between sociodemographic variables 

and the state anxiety levels before and aft er scanning.7 In 
our study, when looking at the relationship between gen-
der and the total scores of the worry and confi dence ques-
tions, it was found that men trusted the procedures more 
in the pre-test than women did. While there is no signifi -
cant diff erence between the post-test confi dence scores be-
tween men and women, it is noteworthy that women had 
higher worry scores in both the pre-test and the post-test. 
In a study, it was stated that Hospital Anxiety Depression 
Scale and State and Continuous Inventory I and II scores 
of female patients were higher, suggesting that anxiety was 
associated with PET/CT procedure17. Some previous stud-
ies have shown that women have higher levels of anxiety 
during medical procedures as well as their daily lives.18-20 
In contrast to our study, some studies found that male 
patients undergoing PET/CT imaging for the initial or 
re-staging of a malignancy had higher anxiety levels and 
experienced more anxiety compared to women.3,8 More 
research is needed on this issue, since there is no consen-
sus on the presence of any diff erence in anxiety between 
genders.3,21,22

In our study, when the total scores of the worry and con-
fi dence questions related to the PET/CT scan were com-
pared, no signifi cant diff erence was found before and af-
ter the procedure. In a study, patients’ anxiety scores were 
found to be moderately high in both the Anxiety Depres-
sion Scale and State and Trait Inventory I and II before 
PET/CT imaging.17 Th e same study also reported that all 
patients had high levels of trait anxiety. Th is may be due to 
their disease-specifi c conditions rather than the PET/CT 
procedure itself. However, the increase in anxiety found 
in that study may be due to the PET/CT procedure, which 
further intensifi es the basal anxiety in cancer patients.17 

Similarly, in another study, it was observed that anxiety 
levels were higher before PET/CT imaging and signifi -
cantly lower aft er imaging. Th is fi nding stated that cancer 
patients experienced anxiety during the PET/CT scan and 
that a signifi cant part of the anxiety felt by the patients was 
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related to the imaging process itself, possibly refl ecting 
initial concerns about the screening procedures and the 
environment.3 

Th e perception of anxiety experienced before a medical 
procedure was previously evaluated in other Nuclear Med-
icine studies using the 10-point Likert scale 23. In some 
other studies,24 STAI (a standard anxiety questionnaire, 
which is widely used in medical imaging research), was 
used to assess the anxiety level. Unlike those studies, and 
in parallel with Sun et al.25 we used both the STAI I and 
STAI II scales in our study.

In our study, we found a positive correlation between 
pre-test worry and post-test worry and STAI II. Grilo et 
al. found that the average anxiety levels before bone scin-
tigraphy were higher in patients who applied to the De-
partment of Nuclear Medicine as compared to PET/CT. 
Th ey found higher mean STAI-S scores in patients aft er 
PET/CT imaging compared to bone scintigraphy and a de-
creased anxiety levels aft er imaging in both groups. Th ey 
found that the most prominent factor causing anxiety in 
both bone scintigraphy and PET/CT scan was the imaging 
time.26

In a recent study using the STAI questionnaire 25, Sun et 
al. found that patients with a confi rmed diagnosis of a 
malignancy had higher anxiety levels than asymptomat-
ic healthy people undergoing cancer screening. In their 
study, the procedure was introduced to the patients before 
the PET/CT scan by a video recording, and the number 
of patients with anxiety was found to be decreased in the 
patient group compared to the control group, with lower 
STAI-related scores.

In our study, the pre-test worries scores before PET/CT 
imaging of the patients who thought they had “enough 
knowledge about their disease” were lower and their con-
fi dence scores were higher than those who responded oth-
erwise. At this point, no measurement was made regarding 

the level of knowledge about the disease. However, 48% 
of our patients stated that they had enough knowledge 
about the procedure. In a previous study by Abreu and et 
al., almost 20% of patients included in their study reported 
not receiving any information before PET/CT and con-
ventional Nuclear Medicine procedures.3 Nightingale and 
et al. mentioned that during cardiac SPECT/CT imaging, 
some patients in the Department of Nuclear Medicine did 
not fully understand the procedures and appeared con-
fused during the explanation of such procedures. It seems 
that giving pre-procedure information is a necessity 21,27 
and having enough knowledge about the disease relates 
to both confi dence and worry. In a study by Lledo and et 
al., when patients were informed before a medical proce-
dure, their anxiety levels decreased and this signifi cantly 
increased their satisfaction perceptions. 23 

On the other hand, although a study conducted by Do-
menech and et al. 28 stated that the amount of information 
given before a procedure in a Nuclear Medicine Depart-
ment did not aff ect the presence of anxiety in patients, our 
results showed that having enough knowledge aff ects the 
perception of worry in patients.

In this study, the majority of our patients relied on the 
treatment team, based on their positive responses to the 
question “PET/CT imaging is ordered by the doctor be-
cause it is really necessary” both before (87%) and aft er 
(91%) PET/CT imaging. However, only 50% of these pa-
tients believed that “the benefi t from PET/CT scan exceed-
ed the radiation risk they were exposed to”, with the pos-
itive response rate decreasing to 42% aft er imaging. Th e 
ratio of those who ‘disagreed’ with the statement “PET/
CT scan increases my risk of getting cancer” remained at 
41%. Th is suggests that there is a diff erence between feel-
ing knowledgeable and the quality of information (name-
ly, having the correct knowledge). Although our patients 
generally express confi dence about the procedures, the 
ratio of those who responded to having received enough 
information was approximately half (pre-test 48% versus 
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post-test 54%) and the ratio of those who stated that they 
got enough answers to their questions remained around 
60%. When considering all questions, it is obvious that the 
content of misinformation continues. As mentioned be-
fore, although Domenech et al.28 stated that the amount of 
information given before a procedure to be performed in a 
Nuclear Medicine Department does not aff ect the presence 
of anxiety in the patient, fi ndings in our study remind us 
that confi dence has a dimension other than mere knowl-
edge. Although it can be argued that confi dence is based 
on a healthy patient-physician relationship considering 
the cultural composition of our society, this interpretation 
requires additional research.

An important fi nding in this study is that when patients 
were adequately informed about their illnesses, it helped to 
increase confi dence in the procedures performed and de-
creased anxiety levels of the patients during the procedure. 
A positive relationship that physicians will establish with 
their patients and a detailed information to be given to the 
patients will help patients feel safer at the point of further 
procedures. Th e follow-up of cancer patients is not only 
carried out by the oncology team. In fact, the follow-up 
process is multidisciplinary in nature. When physicians 
provide information of their own, this results in a reas-
suring attitude with the patient and contributes to making 
other procedures in the treatment process more reliable.

In a study in which the majority (almost two-thirds) of pa-
tients who underwent PET/CT imaging for the fi rst time 
for the initial staging of an oncological disorder, it was re-
ported that the reason for the high anxiety levels before 
imaging could relate to the fear of unknowns about the 
eff ects of the procedure and radiation.3 Another similar 
study found that the most common cause of anxiety was 
the worry about the results of the imaging procedures.29

When the concerns of the patients about exposure to high-
dose radiation during PET/CT imaging were questioned, 
it was observed that the percentages of those who said “I 
agree” before and aft er imaging were close to each other 

(42% and 40%, respectively). On the other hand, most of 
the patients (69%) stated that “PET/CT imaging should be 
used as a routine screening method in patients with can-
cer”. Hereby, the rate of those (40%) who were undecided 
about “of PET/CT being a routine imaging procedure in 
patients without cancer” was higher compared to those 
who agreed or disagreed.

Th is study has some limitations, one of which is the sample 
size. Th e avoidant attitude of the patients participating in 
the study in fi lling out all forms constituted a limitation in 
reaching the desired sample size and subsequently inter-
preting the data. Another limitation is that “patients feel 
informed about themselves”, but no evaluation has been 
made about the true level of knowledge of the patients. 
However, there are only a few studies evaluating cancer 
patients before and aft er PET/CT imaging and this study 
can be regarded to have a high-quality based on its multi-
disciplinary context.

CONCLUSION 
When working with cancer patients, Nuclear Medicine 
physicians must be aware of their patients’ mood and be 
prepared to deal with potential anxiety. Providing infor-
mation about the disease and the procedure to be per-
formed seems to be benefi cial in helping patients feel safer 
and reducing their level of worry. However, the content 
and quality of the information does not appear as an indi-
cator of confi dence and worry. Further research is needed 
on what makes patients feel safe and how to provide them 
with the feeling of safety. 
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