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Computed tomography associated anxiety in cancer 
survivors. Part I.

SCANXIETY

S
urveillance imaging in modern medicine is widely 
used and considered as a standard of care among 
cancer survivors. However, medical imaging is not 
perfect and can lead to false-positives which then 
require patients to go for further testing, all of which 

presents a financial burden on healthcare organisations. 
Aside from the concern of exposing patients to ionising 
radiation, in particular in computed tomography (CT) there 
may also be hidden psychological burdens incurred by 

patients which also impacts on quality of life (QoL)1.
The term to describe the psychological burden related to 

follow-up scans was introduced in 2011 by Bruce Feiler2. 
Scan-associated distress (‘scanxiety’), describes the anxiety 
and/or distress that can be associated before, during and 
after radiological investigations2,3. Follow-up appointments 
can often be associated with a sense of uncertainty among 
cancer survivors causing them to feel threatened, anxious 
and uncertain about their future4-7. 
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LITERATURE SEARCH 
Databases: Cl NAHL, EMBASE and Medline 
Search terms: ‘scanxiety”, “anxiety’, ‘scan-associated 
distress’ ‘CT-scan’ and ‘fear of cancer recurrence’. 
Limits: >2008 and <2018

Search results combined  
(n=3,755) 

Articles screened  
on basis of title  

(n=485)  

Articles screened on  
basis of abstract  

(n=286) 

Total no of  
studies included  

(n=95)

Removal of duplicates and 
non-relevant articles

(n=3,270) 

Removal of non-English  
and case reports  

(n= 199)

Removal of additional  
non-relevant articles  

(n= 191)

Figure 1: PRISMA diagram. 

 Reports of patients experiencing 
uncertainty over their future, 
and their social and economic 
difficulties, are well described as 
is the phenomenon fear of cancer 
recurrence. 
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The main objective of this literature review was to 
ascertain research studies that explored CT scan associated 
anxiety in the general cancer population. As cancers vary 
in etiology, progression and recurrence rates, generalised 
findings in the literature may be of importance in 
contributing to the understanding of what patients go 
through within a radiology setting and potentially provide 
the deliverance of appropriate support to this group.

METHODS
A comprehensive search of the literature was conducted 
on electronic databases (CINAHL, EMBASE and Medline) 
for articles between 2008 and 2018. The databases 
were searched using the terms: ‘scanxiety’, ‘anxiety’, 
‘scan-associated distress’ ‘CT-scan’ and ‘fear of cancer 
recurrence’ with additional articles being sourced from 
citation lists.

All search results were combined in a spreadsheet and 
duplicates were removed using the appropriate function, 
with any missed duplicates being manually removed. 
Title and abstract reviews were conducted to determine 
eligibility. To be selected for further review, articles needed 
to either explore (i) the concept of scanxiety, (ii) the 
psycho-oncology of diagnostic imaging, (iii) the impact 
of scanxiety or psycho-oncology on the patient and (iv) 
interventions to reduce scanxiety. Additionally, articles had 
to be in English, within the last ten years and report cancer 
distress and scan-associated distress. Book chapters, poster 
abstracts, individual case reports, non-English and translated 
texts were excluded. 

RESULTS
After the removal of non-relevant and duplicates, 485 
articles remained. After screening titles for relevance, a total 
of 286 articles remained, after the removal of non-English 
articles and case reports. The remaining articles had their full 
papers obtained and independently reviewed by one of the 
authors. The titles of articles from the citation lists of these 
articles were also screened resulting in a combined total of 
95 articles included in this two-part review (Figure 1).

DISCUSSION
This review sought to explore the concept of scan associated 
anxiety in cancer patients. 

CANCER RELATED DISTRESS
The documentation of cancer related distress is rich within 
the literature. Reports of patients experiencing uncertainty 
over their future, and their social and economic difficulties, 
are well described as is the phenomenon fear of cancer 
recurrence (FCR)7,8. This concept is discussed in depth 
in part two of this review. Cancer patients are prone to 
emotional distress which is born from their experience 
from diagnosis to post-treatment. When assessing QoL, the 
psychological consequences of receiving and living with a 
cancer diagnosis is an important factor to consider due to 
the idiosyncratic effects it can have on individuals9.

DETERMINING SCANXIETY
Within the literature the use of self-reported questionnaires 
provides a cost-effective and reliable way of determining 
oncological related psychological issues in individuals. 
This review identified the preferred questionnaire was 
the state-trait anxiety index (STAI) which is a two-part 
index consisting of 20 items each which can determine 
the overall anxiety of an individual in a manner that is 
well suited to a busy clinical environment. It is designed to 
evaluate temporary feelings of uneasiness (state) as well the 
perception of hostile environments (trait)10.

Other popular methods among the literature are the 

 When assessing 
QoL, the psychological 
consequences of 
receiving and living 
with a cancer diagnosis 
is an important factor 
to consider due to the 
idiosyncratic effects it can 
have on individuals 

Hospital Anxiety and Depression Scale (HADS) and the 
Impact of Events Scale (IES). The HADS is frequently used in 
assessing various psychological disorders and is only capable 
of indicating general anxiety and not specific anxiety 
disorders10. The IES provides a consistent and effective way 
of identifying the impact of stress on an individual. The 
original 22 item scale has been shortened (IES-6) and still 
offers reproducible results to the original scale but is better 
suited in the use of clinical environments where time is a 
luxury. Despite the IES being an authenticated measure of 
stressful circumstances, such as a cancer diagnosis, it is not 
intended for the measurement of ‘scanxiety’3.

SCANXIETY
There are many causes of anxiety in cancer patients that 
are directly related to their disease and its management. 
However, the introduction of the term ‘scanxiety’ may 
provide an alternative reason for cancer related distress 
within this cohort of patients which is not directly related 
to their disease. Despite the term ‘scanxiety’ being coined 
in 2011 by Bruce Feiler in an article within The Times, it is 
still in its infancy and so remains underrepresented with the 
current literature1,2,11.

A study that examined the effect of CT scanning on 
long-term lymphoma survivors by Thompson et al, noted 
that less than 40% of participants suffered from scan related 
anxiety which did not diminish over time1. Results from 
other studies conducted which involved lymphoma patients 
varied from Thompson et al (14.5% and 21%)12,13, but 
comparable results (36%-44%) were seen in a study by 
Deimling et al which showed that concerns of prostate, 
colorectal and breast cancer patients were directly related 
to medical imaging and the prospect of future scans14. 
Despite this, it should be noted the mentioned studies did 
not use the STAI like Thompson et al, but the HADS and 
Brief Symptom Inventory, and results may not actually be 
comparable.

Unlike the study by Bauml et al, Thompson was not able 
to quantify ‘scanxiety’ or the impact it has on QoL. Risk 
factors of ‘scanxiety’ were investigated by Bauml et al using 
a cohort of non-small cell lung cancer patients, of which 
over 80% exhibited distress relating to diagnostic imaging. 
Despite not being able to identify risk factors associated 
with ‘scanxiety’ they did note that the negative emotional 
experience significantly impacted QoL11. The authors 
concluded that emotions linked with diagnostic imaging can 
remain with individuals for some time post-imaging and 
that the severity of this had no association with time, with 
the disease or its progression1,11.
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The few studies within the literature acknowledge the 
existence of ‘scanxiety’ and the profound effect it can have 
on patients, however no consensus has been deduced on 
whether it is more severe before, during or after scans. 
However, the current literature solely focuses on ‘scanxiety’ 
in oncology patients.

Notably, a study by Ohana et al concentrated on the 
impact of cardiac CT on patients with similar results 
(74%) to that seen by Bauml et al3,11 where results were 
comparable. However, caution should be used as these are 
different cohorts of patients, in which one group face a 
disease that is life threatening and unpredictable and so 
‘scanxiety’ may impact these cancer patients more3.

When looking at when this anxiety is more potent, 
Thompson et al noticed that participants’ anxiety was 
worse post-scan leading up to the follow-up consultation 
to receive results1. In contrast, a study that looked at anxiety 
in cancer patients having PET/CT showed that anxiety was 
higher pre-imaging than post imaging, with the authors 
hypothesising that the actual scan room environment may 
be the biggest cause of anxiety7,15,16. However, this study by 
Abreu et al, when compared to a study by Lledó et al, report 
higher levels of anxiety. Despite this, it should be noted that 
Abreu only included oncology patients whereas Lledó et al 
included patients with different pathologies and so results 
between these studies may not be entirely comparable7,17.

It has been assumed that having a first-time diagnostic 
scan is related to higher levels of anxiety due to 
unfamiliarity of what to expect and the heightened 
anticipation of fearing the worse7. These anticipatory effects 
of the unknown in patients undergoing a first-time scan can 
be debilitating, and a study by Clover et al showed that after 
repeated radiotherapy sessions, the familiarity of procedures 
led to a reduction in anxiety18. Studies that looked at patients 
who had regular PET/CT scans showed that even they still 
present with high levels of anxiety which is thought to be 
due to anticipation and uncertainty of results, and not so 
much the actual procedure itself7. Other studies have noted 
higher pre-imaging anxiety levels in patients19-21, however, 
the imaging modalities in each varied from mammography, 
PET/CT and MRI, procedures which pose very different 
burdens on patients7,19-21. A study by Hafslund examined 
anxiety in mammography and concluded that anxiety 
may actually be caused by the anticipation of possible 
pain during the examination due to breast compression21, 
whereas the evocation of an intimidating scan environment 
and association of claustrophobia and loud noises are 
responsible for anxiety in MRI9,19,20,22-24.

The majority of ‘scanxiety’ studies have focused 
on oncology patients, but before this phenomenon 
was introduced there have been studies conducted on 
scan-associated anxiety in healthy participants undergoing 
cancer screening25-28. There is a consensus among these 
studies that suggest participants of cancer-screening 
programmes, who as far as they are aware are healthy 
and cancer-free, can experience psychological distress. 
Participants that are more susceptible to anxiety/already 
have general anxiety disorders, receive inconclusive results 
or who have a long wait time for follow-up results are 
among those that experience high distress levels11,27-33.

Despite this distress being present for a considerable time 
after a screening scan, other studies have suggested that 
this does not last for the long-term and does not influence 
adherence to screening programme,34-36. In other CT cancer 
screening programmes, there were reports that participants 
in control groups experienced higher psycho-social distress 
than the screening groups and it was suggested that this 
was due to the realisation of being identified as a high risk 
for cancer and not being screened for it. This was seen in 
other similar studies as well as in MRI studies, with patients 

experiencing long-term effects of anxiety and depression as 
a consequence25,34,37-40.

A recurring theme within the literature is that women 
are not only more prone to experience anxiety than men 
but have higher levels of anxiety as well7,8,41-46. Eshed et al 
reported that women had a higher prevalence in premature 
termination of their MRI examination due to having higher 
levels of claustrophobia compared to men47-49. There is 
evidence in the literature that the cause of anxiety and 
disruption in MRI examinations are due to its intimidating 
nature, fear of claustrophobia, loud noise and isolation of 
the patient50-53.

PATIENT EXPERIENCE 
Any cancer surveillance programme uses the finite 
resources available to healthcare services and can provide 
cancer patients with a survival advantage due to the early 
detection of recurrent disease7,19,54. However, despite this, 
patients may not see it this way and so may continue to 
perceive medical imaging as a threat that may change 
the current course of treatment, confirm metastasis and 
induce anxiety7,19,54. A study of patients receiving head 
and neck cancer radiotherapy by Clover et al described 
feelings of depression increasing pre and post treatment 
whereas anxiety levels, although still high, did decrease 
post-treatment18. The authors continue to describe the 
fears patients exhibited caused by complete head and 
face restraining equipment and even though their study 
is radiotherapy-based, comparisons can be made to 
diagnostic imaging services such as MRI that do use similar 
immobilisation techniques18-20.

Within the literature it is noted that regardless of what 
induces anxiety in patients before diagnostic imaging, this 
can inevitably cause disruption to the workflow, affect 
image quality (movement misregistration) and increase 
waiting room times which can also cause a prolonged 
wait for an appointment, affecting not only anxiety but 
the perception of quality of care and likelihood of future 
use of service7,19,55-58. Those who go through a negative 
experience and feel either pain or feel like they are a burden 
are more likely to have a heightened sense of anxiety prior 
to diagnostic imaging21. This is recognised in a number of 
studies with patients who are more satisfied with the care 
they are receiving experience less discomfort during scans9, 
while Thompson showed that patients who trusted their 
physicians more experienced less anxiety1. 

While it is known that clear and concise communication 
between healthcare professionals and patients can greatly 
improve the patient experience, some studies have identified 
that it can also be a contributing cause of ‘scanxiety’. The 
patient’s ability to cope with medical imaging is purely 
based around how much of a threat they perceive it to 
be. Providing clear communication and information is 
proved to significantly reduce the perception of threat, 
allowing patients to cope better, requiring less radiographer 
support19. Suggestions have been made in the literature 
that there is a fine balance between the perceived threat to 
a patient’s level of control while having diagnostic imaging 
studies and that their interactions with radiographers are 
an important influencer19,42. Patients rely on radiographers 
to be the main source of information for their scans and so 
better communication can increase patient understanding 
of their scan7 and this is highlighted by Nightingale et al 
who recognised a lack of understanding of what a scan 
entails or what is required from patients leads to anxiety59. 
Groves et al support this as their study showed the more 
under-prepared a patient was for their scan the higher the 
levels of anxiety60. Other studies have suggested that the 
timing of when the information is given is of importance 
rather than the form in which it is delivered61. They suggest 
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that delivering information pre-scan is not the best time 
as patients are likely to be preoccupied with concerns 
and unlikely to process the information41. In contrast, 
Domènech et al reason that it is actually not the information 
itself but its quality which impacts perception of anxiety16. 
This absence of quality information can cause patients to 
experience more anxiety and increase discomfort during 
image acquisition, as something is happening which was 
not described. In turn this can result in poor image quality 
and threaten patient safety9. 

INTERVENTIONS
There is a need to implement not only cost-effective anxiety 
reducing interventions but to ensure that they are suitable 
and effective in a busy clinical environment62-64.

Propositions for improvements to how information is 
disseminated to patients involve using websites that have 
frequently asked questions and scan specific information, 
that highlight risks and potential complications in an easily 
understood and accessible manner to improve a patient’s 
understanding62. Acuff et al identified that making it easier 
for patients contact healthcare professionals to request 
information can reduce anxiety65. Additionally, in their 
study they showed that by giving patients a direct way of 
communicating with staff during a PET/CT scan reduces 
anxiety. They did this through the use of a call mechanism 
held by the patient and suggest that reduction of anxiety 
was not related to the call mechanism but its ability to allow 
patients to instantly communicate with radiographers65. 
Other studies have reported the benefits of providing staff 
with psycho-oncology communication training to improve 
their communication skills as well8. Kubota et al provided 
oncology nurses with a four-hour e-learning program who 
reported that they felt more confident and knowledgeable in 
being able to specifically address psycho-oncological issues 
of their patients66.

A review by Melendez et al reported that up to 30% of 
MRI examinations are disrupted to due anxiety related 
incidents9,23, and claustrophobia is a well documented cause 
of this, with suggestions of pharmacological intervention 
and even hypnosis to overcome this fear47,49,52,67-69. Pre-head 
and neck MRI psychological preparation was used as an 
intervention by Behrouzian et al, who found that anxiety 
levels were notably lower than that of the control group70. 
The results of their study also corroborated and were similar 
to that of Caruso et al, despite their study focusing on MRI 
breast cancer patients71. Other studies have shown that 
claustrophobia related anxiety can be reduced with the use 
of conical shaped short magnetic bore and reduced noised 
scanners72, however not every department has the financial 
resources to change scanners. Therefore, either providing 
information or providing psychological preparation may 
be a more realistic, cost-effective and non-pharmacological 
solution to reducing anxiety70.

Interestingly, the use of audio-visual information in 
Vogel et al’s, PET/CT study was able to reduce anxiety, as 
was playing music which was implemented as a distraction 
technique65,73. Other studies have showed that videos used, 
for example, to describe an MRI examination, acted as a 
relaxation tool for patients reducing pre-scan anxiety in 
addition to aiding comfort during the scan61. Delivering 
information via video can be useful as there is the 
opportunity to deliver it in different languages allowing the 
user to watch at their own speed and multiple times61. 

A study by Benney & Gibbs looked at the use of Swedish 
massage and aromatherapy as another way of reducing 
anxiety in patients54. Despite being a safe, cost-effective and 
non-pharmacology alternative, the authors concluded that 
further research is essential to establish the legitimacy and 
feasibility of these methods54. 

CONCLUSION
Although the concept of ‘scanxiety’ is still in its infancy, 
the literature does agree that this phenomenon is not only 
real but can impact significantly on patients’ experience 
of diagnostic imaging. Self-reported questionnaires have 
proved to be a useful prognostic tool in the assessment of 
‘scanxiety’ and in the identification of psycho-oncologic 
issues. However, further research is required to fully 
understand the notion of scan-associated distress and the 
development of safe and cost-effective interventions.

Part II of this article ‘The association of ‘scanxiety’ and fear 
of cancer recurrence’ will be published in the December 
issue of Imaging & Therapy Practice, and will discuss the 
fear of cancer recurrence (FCR) which has been found to 
be associated with scan-associated distress.


