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ABSTRACT

Objectives To identify available literature on prevalence,
severity and contributing factors of scan-associated
anxiety (‘scanxiety’) and interventions to reduce it.
Design Systematic scoping review.

Data sources Ovid MEDLINE, Ovid EMBASE, Ovid
PsycINFO, Ovid Cochrane Central Register of Controlled
Trials, Scopus, EBSCO CINAHL and PubMed up to July
2020.

Study selection Eligible studies recruited people having
cancer-related non-invasive scans (including screening)
and contained a quantitative assessment of scanxiety.
Data extraction Demographics and scanxiety outcomes
were recorded, and data were summarised by descriptive
statistics.

Results 0f 26 693 citations, 57 studies were included
across a range of scan types (mammogram: 26/57, 46%;
positron-emission tomography: 14/57, 25%; CT: 14/57,
25%) and designs (observation: 47/57, 82%; intervention:
10/57, 18%). Eighty-one measurement tools were used to
quantify prevalence and/or severity of scanxiety, including
purpose-designed Likert scales (17/81, 21%); the State
Trait Anxiety Inventory (14/81, 17%) and the Hospital
Anxiety and Depression Scale (9/81, 11%). Scanxiety
prevalence ranged from 0% to 64% (above prespecified
thresholds) or from 13% to 83% (‘any’ anxiety, if no
threshold). Mean severity scores appeared low in almost
all measures that quantitatively measured scanxiety
(54/62, 87%), regardless of whether anxiety thresholds
were prespecified. Moderate to severe scanxiety occurred
in 4%—28% of people in studies using descriptive
measures. Nine of 20 studies assessing scanxiety prescan
and postscan reported significant postscan reduction

in scanxiety. Lower education, smoking, higher levels

of pain, higher perceived risk of cancer and diagnostic
scans (vs screening scans) consistently correlated with
higher scanxiety severity but not age, gender, ethnicity

or marital status. Interventions included relaxation,
distraction, education and psychological support. Six of 10
interventions showed a reduction in scanxiety.
Conclusions Prevalence and severity of scanxiety

varied widely likely due to heterogeneous methods of
measurement. A uniform approach to evaluating scanxiety
will improve understanding of the phenomenon and help
guide interventions.

INTRODUCTION

Anxiety may increase when people have
scans to screen for, diagnose, or stage cancer,
or to monitor cancer for recurrence or

,"2 Roger Liang," Belinda E Kiely,"** Chris Brown,?
.45 Prunella Blinman

1,2

Strengths and limitations of this study

» This is the first scoping review on scanxiety.

» A comprehensive search strategy and broad inclu-
sion criteria have resulted in an extensive summary
of all available literature.

» Summary statistics for prevalence and severity of
scanxiety were not possible due to heterogeneity in
the type and timing of measurement tools between
the studies.

progression. Scan-associated anxiety, or the
distress before, during or after a scan, was
first dubbed ‘scanxiety’ by a patient writing
for the Time Magazine in 2011."

Qualitative research on the experience of
having a scan has shown some people expe-
rience dread in the weeks before a scan,
perceive scans as dehumanising, unpleasant
or causing claustrophobia,Q_5 and find scans
trigger fear of the unknown and fear of
cancer recurrence.”® Scanxiety is recognised
as a common clinical concern on social media
and public forums, and is acknowledged
by international cancer institutions’ ® and
cancer-specific support networks.” ™! Despite
this, scanxiety is not uniformly recognised or
measured in published studies. We conducted
a systematic scoping review to identify the
available literature on scanxiety in people
having cancer-related scans.

METHODS

We conducted a systematic scoping review
based on the six-step methodological frame-
work developed by Arskey and O’Malley'
and modified by Levac et al,'’ and guided
by the Preferred Reporting Items for
Systematic review and Meta-Analysis proto-
cols extension for Scoping Reviews (PRIS-
MA-ScR) checklist."* The study protocol and
amendments are available (online supple-
mental files 1 and 2).
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#  Search # Search # Search # Search
1  Exp Neoplasms/ 10  Exp Diagnostic Imaging/ | 15  exp Anxiety/ 22 or/19
2 Exp Medical oncology/ | 11  imaging.ti,ab 16  exp Anxiety Disorders/ | 23  or/10-14
3 neoplasm¥*.ti,ab 12 scan.ti,ab 17  exp Fear/ 24 or/15-21
4  cancer*.ti,ab 13 tomography.ti,ab 18 anxi*.ti,ab 25 22 and23and?24
5 neoplasm*.ti,ab 14  ultraso*.ti,ab 19 fear.ti,ab
6  malignan*.ti,ab 20  worr*.ti,ab
7  tum??r*.ti,ab 21  distress*.ti,ab
8 oncolog*.ti,ab
9  carcinoma*.ti,ab
Figure 1 Search strategy used for Ovid MEDLINE (1946 onwards).

Step 1: research question

Our aim was to increase the understanding of scanxiety
by: determining the prevalence and severity of scanx-
iety; identifying contributing factors to scanxiety; identi-
fying interventions to reduce scanxiety in people having
cancer-related scans; and, exploring patient experiences
with scanxiety.

Step 2: search strategy
Published studies were identified from seven electronic
databases: Ovid MEDLINE (1946 onwards), Ovid EMBASE
(1947 onwards), Ovid PsycINFO (1806 onwards), Ovid
Cochrane Central Register of Controlled Trials (1991
onwards), Scopus (any year), EBSCO CINAHL (any year)
and PubMed (any year). The search strategy combined
the subject headings and keywords of cancer, imaging
and anxiety. An example is provided in figure 1. Refer-
ence lists of included articles were hand-searched for
additional studies. All references were imported into
Endnote V.9.

The initial search was conducted on 11 April 2019 and
updated on 3 July 2020.

Step 3: study selection

Inclusion criteria were full-text original research studies
that recruited adults (=18 years old) who had a non-
invasive scan for a cancerrelated reason, and which
quantitatively assessed the prevalence or severity of scanx-
iety, reported a statistical comparison between prescan
and postscan scanxiety, reported a statistical comparison
between scanxiety and possible contributing factors, or
evaluated the impact of an intervention on scanxiety.

Cancerrelated reasons included screening (detection
of cancer in asymptomatic person), diagnosis (detection
of cancer in symptomatic person), staging (determining
extent of cancer in person with confirmed or suspected
cancer), surveillance (detection of recurrence in person
with cancer treated with curative intent) or monitoring
(detection of progression in person with cancer treated
with non-curative intent).

The measurement of scanxiety was defined as any
measure of anxiety, distress or worry occurring around the
time of a scan. This included any period before, during
or after a scan where the scan was used as a reference
point for the measurement of scanxiety. All non-invasive

imaging modalities were accepted. No date restrictions
were applied. Foreign language material was included if
an English translation was available.

After initial review of citations and based on increasing
familiarity with the literature, and in line with recom-
mendations on scoping review methodology,'” exclu-
sion criteria were developed post hoc. Exclusion criteria
were: studies involving invasive scans (eg, transvaginal
ultrasound, ultrasound with fine needle aspirate or endo-
scopic ultrasound) due to differences in scan prepa-
ration and risk of adverse events and studies of scans
performed to investigate a positive initial screening result
because the psychological experiences of asymptomatic
persons facing a potential new cancer diagnosis may lead
to higher anxiety than is attributable to scanxiety. Due
to feasibility of conducting quantitative and qualitative
analysis with the volume of literature identified, studies
reporting only a qualitative assessment of scanxiety were
also excluded, and the objective to explore patient expe-
riences was abandoned.

After removal of duplicate citations, two authors (KTB
and RL) independently reviewed and screened publica-
tion titles and abstracts based on the eligibility criteria.
Of the studies deemed potentially eligible, full texts were
evaluated for final inclusion. Discrepancies were resolved
by discussion between the two authors (KTB and RL) and
were escalated to all authors if a consensus could not be
reached.

Step 4: charting the data

Relevant data were independently extracted by two
authors (KTB and RL) into an electronic data extraction
form in Microsoft Excel, which included study demo-
graphics and methodology, scanxiety measurement tools,
and the outcome measures of prevalence and severity of
scanxiety, contributing factors to scanxiety, and interven-
tions to reduce scanxiety.

Step 5: collating, summarising and reporting the results
Study data were tabulated to assist with a descriptive
numerical summary of the range of cancer types, imaging
modalities, study methodology and scanxiety measure-
ment tools. Associations between scanxiety and poten-
tial contributing factors were tabulated if three or more
studies reported a statistical comparison.
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The prevalence of scanxiety was identified in two ways:

» The percentage of people who scored above the
prespecified clinically important anxiety threshold, if
reported.

» The percentage of people who scored any degree of
anxiety, if no prespecified threshold was reported.

Severity of scanxiety was defined in three ways:

» Any mean score of the anxiety measure above the
prespecified clinically important anxiety threshold, if
reported.

» Any mean score of the anxiety measure that was at
least half the total score, if an anxiety threshold was
not reported.

» At least ‘moderate’ anxiety (or its equivalent) on a
descriptive range.

The definitions of prevalence and severity were
purposed-designed to allow descriptive comparisons
between the studies as we anticipated heterogeneity in
scanxiety measurement would preclude meaningful
summary statistics.

The components of intervention studies and their effect
on scanxiety were summarised and reported descriptively.

Step 6: consultation

Medical oncologists (PB and BEK), a behavioural scientist
(HD) and a statistician (CB) were consulted for content
expertise to develop the study objectives and to improve
clarity on clinically relevant interpretations of the data.

Patient and public involvement

This research did not directly involve patients and public.
Our research was initiated by repeated observations of
scanxiety in oncology patients.

Records identified through Additional records identified
database searching through other sources
(n=26,692) (n=1)

|
I

Records after duplicates removed (n = 15,185)

Titles and abstracts screened (n = 15,185) }—»I Records excluded (n = 15,010) |

Full-text articles excluded (n = 118)
No assessment of scanxiety: 48
Conference abstract: 16
Incorrect publication type: 15

—————»{ Invasive scan performed: 9

Scan was not cancer-related: 8

Incorrect study type (qualitative): 6

No scan performed: 5

Duplicate study: 4

No full-text available: 4

No English translation available: 3

Full-text articles assessed for eligibility
(n=175)

Included studies
(n=57)

Figure 2 Study search and selection flow diagram.

RESULTS

The study search identified 26 693 citations. The selec-
tion process is outlined in figure 2. After removal of
duplicates, abstract and title screening, and full-text
review, 57 eligible studies involving 21 352 people were
included.

Demographics and study details

Observational studies

There were 47 observational studies (table 1) involving
19498 people.™"  Participants most commonly

had scans for breast cancer (22 studies, n=14338
16 18- 1 36 38 40 42 43 45 48 5
6 18-27 29 31 36 38 40 42 43 45 48 56 5 the most common

women
.16 18-27 29 31 36 38
scans were mammograms (21 studies :

104245454856y "and most studies used self-report surveys to
assess scanxiety (40 studies'® ' 1879038 40-5450 5859y
Twenty-one studies were conducted in people havin

scans for screening,'? 1018 20 21 21-27 20-32 35 38 4345 54 57 58 01
In the remaining studies, reasons for scanning included
diagnosis,” ** staging,” * °* monitoring,” ** * surveil-
lance to detect recurrence® ¥ ® or a combination of
reasons in people with known or suspected cancers (17
studies!” % 11 164750515559y “pive studies permitted scans
for both screening and non-screening reasons (namely,

diagnosis® ** * or surveillance'” *).

The mean age of participants, reported
by 33 studies, was 56.9years (range
38-66 years) 20 21 25 26 28-83 35 36 39 4148 5061 T o 1 aiorigy of

15 16 18-61

participants were women (87%). When studies
involving scans for breast cancer were excluded, there
were similar proportions of men and women (women
49% and men 519%).15 27 28 30 82-35 37 39 41 44 46 47 49-55 57 59-61
There was variation in the reporting and proportion
of participants who were married (22 studies, range
34G5—0'7 G20 21 21-2629 31 32 34-38 414549 5456 58y (1) veceived
at least secondary education (29 studies, range
10%—90 g, 20-22 24-29 3132 34 36 57 41-43 45-47 49-51 54 55 57-60y | g

who were attending their first scan (18 studies, range
17 21 24 27 2032 36 38 39 41 45 46 48 50 51 55 56 59
0%6—100957 21 24272032 36 38 30 4145 46 48 50 51 55 56 59

Intervention studies

There were 10 intervention studies (table 2) involving
1854 people.(ﬁ_71 This included people having scans for
breast cancer (six studies, n=1449 people®* % %) and
lung cancer (one study, n=16 people68). Scans included
mammogram (five studies®** % 0, positron emission
tomography (PET) with CT (three studies®® ® 71), MRI,%
CT%® and ultrasound™ (one study each). Four studies
involved scans for screening,” * %% one for diagnosis,”
three for any reason in people with known or suspected
cancers® “ 7' and two where scans for screening, surveil-
lance and/or diagnosis were permitted.’ "

The mean age of participants was reported by five
studies and ranged from 47 to 65years.*” ® % % ! The
majority were women (9492756 68_71). There was vari-
ation in the reporting and proportion of participants
who were married (two studies, 73% and 75%°* %),
received at least secondary education (six studies,

Bui KT, et al. BMJ Open 2021;11:2043215. doi:10.1136/bmjopen-2020-043215



)
7
o
3]
3]
®©
c
o

©)

panuiuo)
wnibleg
shanins ‘spueliayieN
[euipnyBuoT Buiusaiog 10 99 28 79 61 09 Bun eyl ¥2e 800¢ 4, Ubiog usp uea

wniBleg
shanins ‘spueliayieN
[euipnyBuoT Buiuseiog 10 SIN] HN HN 61 09 Bun ayL ¥2e 8002 4og0Bung

Aenins
[BUONOSS-SS0ID doue||leAINg Rei-x 1s84D dN 6¢ dN 9€ 99 308U pue pesH spuelsyieN ayL 901} 900¢ §zSHNSY

shenins
[euipnyibuo] Buiuseiog weJBowwely dN Ly 11 00} K] jseaig ureds 865 2002 §t,,uipues

Bui KT, et al. BMJ Open 2021;11:043215. doi:10.1136/bmjopen-2020-

%¢¢ 69-59

%0¢ ‘¥9-09
shanins %22 :65-GS pzluoIsnby
[eupnyiBuoT Buussiog welBowwely Vx4 29 11 00F  %9€ :¥S-0S iseaig pueuszIms 188 1002 -ansAo

Aenins sisoubelp
[BUOI109S-SS0.ID Jo Bulusaiog punoseJynFweibowwey UN 28 UN 00L €9-| ebuey 1seaig nemnyj /91 6661 2z8¥dnD

sAanins
[euipnyBbuo- Buiusaiog weJbowwely 4N 0s 9. 00t 8G iseaig MN 90€ G66 - §+,,u0nns

sAanins
[euipnybuo- Buiuseiog weibowwe|y dN dN dN 00t HN iseaig ellensny 002 7661 Fg,UINOX00D

9%/ “UMOUNUN

%/ :0/-G9

%¥E :¥9-09

shenins %6¢ S65-95
[euipnyBuo] Buiuesiog weibowwe| N HN HN 00l  %E2 ¥S-0S seag Mn LY 1661 thg,lIng

SPOYISIAl UBIS 10} UoSeay adA} ueog (%) (%) uoneoanpa (9,) o1oe} ap (%) (xueaw) adAy yooued Apnys N ABOA Joyine i1sai4
ueos Aepuooas 1o pauieiy aleway (sieah) aby Jo Anuno)
1s44 1se9| 1y

043215



)
7
[
3]
3]
@
c
[
o

©)

panuiluo)

sAanins
[euipnybuo- Buibers  10+13d ‘1IN Apog ejoym dN dN dN €€ 99 bBun| Jo [e}osi0/00 N SHE 810¢ 2cSUBAT

skanins (Bulusaios
[euipnyBuoT] 1deoxe) Auy 19/13d L €L YN LS L9 Auy [ebnyiod 434 1102 o0gneIaY

sAanins
[euipnyBbuo- sisoubeiqg [HNFwelbowwep S 4N 6. 00t <G iseaig elleisny (514 jeXor4 ¢,S990H

Aenins (Buiusaios
[BUOI}OBS-8S0ID 1deoxe) Auy 19/13d 00} 29 29 yA4 79 Auy uspamsg 6914 GLoz oyUOSSIopUY

Aenins
[BUOI}09S-SS0ID) Buibers JHIN PUE 1D HN HN UN ra4 0 ewoydwA spuepeuleN 8yl  9¢ v102 b,,)swepy

skanins oUR||IBAINS |HNFpunoseayn
[euipnyBuoT Jo Bujuseiog FwesBowwely HN /8 4N 00k 0 Iseaig s0UB /€9 zLoe 1,,uepaig

Bui KT, et al. BMJ Open 2021;11:043215. doi:10.1136/bmjopen-2020-043215

Aenins sisoubelp
[BUOI}08S-SS0ID) Jo Bujusaiog welbowwely UN dN dN 001 YN jseaig vsn 122 1102 gyuUBWBUIRIS

shanins
[euipnyBuoT] Buiussiog |HNFweIbowwe|y S. 4N 6. 00t Ot ‘uelpsin iseaig N 12§ 1102 JggUoOnNH

Aonins sisoubelp
[BUOI}09S-SS0ID Jo Bulusalog welbowwen (o1 oL 16 00} 8 1seaig Aoxpanyp €6 0102 9 SEDINOG

Aenins
[BuO1}08s-S8010 Buibers Aei-x 1s0U0¥13d ‘1O HN 99 69 144 6G ‘Uelps\ BWOUBSIN SPUElBYISN 9y L 66 6002 pgrouueenseg

SPOYd|N  UBIS 10) Uoseay adA} ueog (%) (%) uoneonpa (9,) o1oe} ap (%) (xueauwi) adAy Jeoue) Apnmis N Jeap Joyine isii4
ueos fiepuooas 1o paudey sleway  (s1eah) aby Jo Anuno)
1S4 1se9| 1y




)
7
o
3]
3]
®©
c
[
o

©)

‘AydeiBowoy uoissiwe uoiysod ‘]34 ‘papodai jou ‘YN ‘Aydesborealouedolbue|oyo aoueuosal onaubew gOYIN
*Apnys sy} ul papnjoul aiem sjuedioiped oyeipaed o4y

"MaIAal SIU} 4oy 8|qibije a1em sjuediorued |je jou ji uaas uolejndod aunjus sy} uo paseq solydeibowaq§

‘ueOS B 9ABY JoU pIp oym ajdoad pue s}nsal Bujusaios [ewloude

£ 0284 62 92 81

‘Asdolq [eoibins uado Jo ajesidse a|pasu-auly se yons sainpaosoid aniseaul Buiney ajdoad papnioul siy] el AjjIqiBIe 198w jou pIp A8y} Se malAal SIU} Ul papn|oul Jou aiam oym sdnoib Jayjo Wwolj eyep palos||od salpnis asay]
‘Ranins 1114 8y} pajajdwoo oym sjuediorped uo paseq ale eyep olydesbowaq)

‘pale)S SSIMIBUIO SSB|UN,

Jaguinu 9|oyMm }SaJESU By} O} papuno. alam sabejusalad ||y

ynm ejdoad . o

MBIAIBIUI Bun| pue
[eupnyibuo] Bunoyuo 14N 10 1D dN 6 4N GS 29 |eulisajulionsen) Ysn /8 0c0c 002IESLON

Aenins
[euipnuBuoT Buiusaiog 14N dN €8 0§ 19 8¢ isealg  puejai| pue Mn 88 020e ggHoIoueyg

Aemnns
[euipnyBuo] ddug(|IBAINg webowwey 0 dN €6 00} 8G iseaig vsn PAS] 610C 9sOUBHOS
Aenuns
[BUOOSS-8S0ID Buiusaiog 1D 8sop-mo] 4N 96 8G 1S 9 Bun vsn 691 810¢ vellBH
SPOYISIN  UBDS 10} Uoseay adAy ueog (%) (%) uoneonpa (9,) ojoe} ap (%) (yueaw) adAy yoouen Apms N Jeap Joyine jsii4
ueos fiepuooas 1o pausepy aleway (s4eaf) aby Jo Anuno)
Isdd ise?9|

Bui KT, et al. BMJ Open 2021;11:043215. doi:10.1136/bmjopen-2020-043215



Open access

‘“AydelBowoy uoissiwe uosyusod ‘34 ‘papodal Jou ‘YN ‘esoon|BAxospolon ‘D4

*uoIUSAISIUI U} PaAIedas siuediorued |ylh

"WJe |0J]U0D 8Uj] 0} Paleoo|[e aiom sAepsiny | pue skepsen] uo Buipusiie sjuedioied pue ‘W.e uoiuaAIdlUl 8y} O} Pajedo||e alom sAepli4 pue sAepsaupap) ‘SABPUOI UO Bulpusiie siue: ed§
“We uoljuaAIalul 8yl AQ pamoj|o} ‘1sl} WIB [0J3UOD Sy} OJul PajjoJud atom siuedioiuedt

‘pouiad Apnis 8y} Jo jley auo Buunp paJslsiuiWwpe Sem UOJUSAISUI Yoeg )

‘paels 8sIMIaylo ssajun,
"Jaquunu djOYM }SaJeau 8y} 0} papunol aiem sabejusoled ||y

ayeydn ng4 Buunp a1ed (Buiusalos
[ENSN JO UOIBUPSW SSBUINJPUIN  pasiwopuey  1daoxs) Auy 10/13d ¥S dN dN yAe] 69 Auy ueds 8oL 6102 |, B2I07

§poesiwopuel
ueos Buunp dIsnw ou Jo dISN\ -UON Bulueaiog weibowwe|y 4N 86 dN 001 $G  1seaig VSN 00L vI0Z  gfisionez

ueos Buunp aJed [ensn Jo (Bulusaios
SJIASP uoledIUNWWOD pldypueH Jesjoun  1deoxs) Auy 10/13d dN dN dN dN dN Auy vsSn 081 vi0¢ ,oHNOV

uoljew.oul
aunnoJ Jo poddns [ealbojoyohsd
SAIJOWS-9AIJBWIOJUI UBDSBIH  pasiwopuey sisoubeiq 4N 4N 68 S/ 00l /v 1seaig Aely v¥ 9002 4gOSNIED

ueos Buunp
pue woou Buiyiem ul adejoipne
3UEB|Q 4O DISNW ‘UOlEXB|9Y  pasiwopuey Bujuesiog wesbowwey 8 18 UN 001 25 isealg VSN &FL  S002 egfBWoq

sdnoJ4Bb |0J3uU0D pue uoluUaAIBU| uoneoo||y ueos adfyueos (%) (%) (%) (%) (,ueaw) adfy Apms N Jeap Joyjne }siiq
Joj uoseay ueos uoneonpa ojoe} 9ewd4 (sieaf) aby Jooue)y  jo Anuno)
1sil4 Aiepuooas ap 10

19| 1y patuel

Bui KT, et al. BMJ Open 2021;11:043215. doi:10.1136/bmjopen-2020-043215



range 28%-100%°"" % %) and participants attending
their first scan (five studies, range 4954953646671y

Eight studies allocated participants to an intervention
or control group,”® ™ one study compared two inter-
ventions™ and one study delivered the intervention to all
participants.”” Two interventions were multifaceted.®* ©°
Types of interventions included: relaxation, distraction
and/or meditation (six studies®® % 69_71); education
(four studies® ** % %); emotional or psychosocial support
(two studies® ©); or adjustments to routine logistics of
the scan (one study67).

Scanxiety measurement

Anxiety measurements varied across the studies, with
different measurement tools, variants of the same tool,
and different range and thresholds applied to tools.

Observational studies
The 47 observational studies (table 3) used a total of 81

measures of anxiety, with 30 studies using one measure
15-19 21 22 25-28 30 33 34 36 30 40 43 44 46 48-51 53 55-57 59 61
Only, 21 22 25-2 5 5 and 17

studies using at least two measures,? 2429 31 32 35 5738 4142
45 47 52 54 58 60

The most common measures used were: purpose-
designed Likert scales (17 studies); the State-Trait Anxiety
Inventory (STAI) (14 studies); the anxiety subscale of the
Hospital Anxiety and Depression Scale (HADS) (nine
studies); the Impact of Event Scale (IES) (six studies);
the Psychological Consequences Questionnaire (PCQ)
(three studies), the Cancer Worry Scale (three studies);
and the Perceived Stress Scale (two studies). There were
17 measures used by one study only,'? 20222031 323352545658 60

Likert scales were varied, with a numerical lower range
limit of 0 or 1, and an upper range limit between 3 and
1217202425 35 40 44 4648505253 Geven studies used a descrip-
tive range.?! ¥ #7833 345 T4 studies used both a numer-
ical and a descriptive range.”*

The STAI compromises state and trait anxiety subscales
with a possible subscale range of 20— 80. It has no vali-
dated anxiety threshold and is usually calculated as a sum
of four-point response options.”” Included studies used
and reported the STAI as a total score,”” * using one or
both subscales,% 23363741 4247515759 (1 g 2 variant (eg, STAI-
6238 %) There were different ranges: none reported*” >’
; no reported lower limit"' ; no reported upper limit™ ;
0- 60;39 51 or based on a mean of individual item scores.”’
Some studies prespecified an anxiety threshold of 39,”
40 and® *' 46," calculated based on the relationship
between the anxiety and trait subscales,?’9 or based on
investigator-determined categories.”® One study used a
different method to calculate scores (ie, subtracting the
points of reversed statements from direct statements,
which were valued at 1, 2, 3 and 20, and then added to a
constant of 50°%).

The HADS anxiety subscale has a range of 0-21 and a
validated anxiety threshold of 11.” One study reported
a range of 0-14,”® one study reported anxiety categories
rather than a threshold,” two studies reported an anxiety

threshold of 8" ** and one study reported an anxiety
threshold of 10 (though there was overlap the ‘tendency
to anxiety’ and ‘anxiety’ categories, classified as scores of
8-10 and 10 or more, respectively).*”

The IES was used in its original form
variant (IES-6*) and was reported as a total score
or as intrusion and avoidance subscale scores.**” The two
studies using subscale scores reported threshold levels of
20 or 21* and 8.5.”® When using the PCQ, researchers
used either the emotional subscale'® or the negative
consequences subscale.** * The Cancer Worry Scale and
the Perceived Stress Scale were used in original® ®' or
variant® ** % forms. The Symptom Checklist-90-Revised
score could not be interpreted because the authors did
not report a range,” and a raw score or a transformed
score could have been used.”

30 32 38 42 58 or as a

30 32 38 49

Intervention studies

The 10 intervention studies (table 4) used 19 measures of
anxiety, with five studies using one measure only,* %7970
and five studies at least two. > %" The measuresincluded
subscales of the STAI (seven studies), Likert scales (five
studies), a variant of the Psychological Consequences
Questionnaire (one study™) and the Crown Crisp Exper-
imental Index (one study65).

Likert scales were varied, with a lower range limit of 0
or 1, and an upper range limit between 5 and 10.%2 % 7!
The STAI was used and reported using one or both
subscales,?>% 6768 7 1. a5 a variant (eight-item STAI®).
There was variation from the usual STAI parameters,
with studies using a different range (ie, not reported,” *
0-60,%" or 18-32°%) or prespecified anxiety thresholds of
40% or 16.%

Scanxiety outcomes

Prevalence and severity of scanxiety for each study are
provided in table 3. Summary statistics for prevalence
and severity were not calculated due to heterogeneity
in the type and timing of measurement between the
studies.

Prevalence of scanxiety
Twenty-four of the 47 studies reported the prevalence of
scanxiety. The prevalence of scanxiety above prespecified
anxiety thresholds ranged between 0% and 64% across
the 16 measures,'® ' 1 58 4143 45525458 1, 5400 eight of
these measures came from only two studies.” *® In the 14
measures without a prespecified anxiety threshold, the
prevalence of any degree of scanxiety ranged between
18% and 8371 21 22 2427 28 32-34 37 39 41 48 49

There were insufficient numbers to compare the prev-
alence of scanxiety using measures with prespecified
anxiety thresholds of people having scans for screening
(11 measures '3 3843 455458) "vaasons other than screening
(four measures* *®) and for screening or non-screening
reasons (one measure'’). When no threshold was reported,
the prevalence of scanxiety had a similar range (screening
23%-81%, five measures'® 2 2* 2732, reasons other than
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screening 14% to 83%, eight measures™ #3437 39 41 48 49

; either screening or reasons other than screening 40%,

o
2 2l s 8 one measure®?).
] ©| o o
= > O [)) o
g a| o Z o : P
g Severity of scanxiety
2 Severity of scanxiety was reported in 44 of 47 observational
° m studies. Mean severity scores appeared low in almost all
5 . o .
2 § i o measures, which quantitatively measured scanxiety (54/62,
2 k] S, o The mean severity scores were below prespecified
f= .
. HEEE g 9$a9 anxiety thresholds on 17 of the 19 measures where a
- o @ _ =
5 2l s 3 g s 3 3 s threshold was reported.'® 3! 37 38 4143 45 4754 5758 oy
8 § 2eS "g 2 e g exceptions were observed in a study comparing people
E ol i<? z d<- with 7P53 mutations (‘carriers’) to controls, with all

participants undergoing screening scans. In carriers,
mean scores were maximally 11.4 (IES intrusion subscale,
threshold 8.5) and 13.3 (IES avoidance subscale,
threshold 8.5). Mean severity scores for controls were
below the thresholds.”

Of the 43 measures without a prespecified threshold,

the majority had mean scores that were less than half the
15 18 20 23-26 29 30 32 33 35 37 38 4446 49 52-54 56 58 60 61
total scores,'” '8 20 23720 29 30 32 =0

Timing of assessment
Postscan: immediate

2 _ _ There were six exceptions, which reported maximal mean
S K % — — é severity scores of: 5.5 out of 10 (Likert scale)”; 6.4 out
AR 3 Z o of 10 (Likert scale)”; 4.1 out of 7 (Likert scale),” 33
EF: § s g < S out of 60 (STAI state anxiety subscale),”’ 8.1 out of 14
S . P (Health Questionnaire)”; and 51.75 out of 80 (STAI).”
S g _*q_z; g Four of these scores occurred in studies where scans were
‘qé; S| & :(é £ performed for reasons other than screening,17 o0 5159
3 f £ o £ o = one allowed scans for diagnosis or screening™ and one
:% . hs F% E allowed scans for screening only.”
é g E§ E§ T Eight measures used a descriptive range of severity,
Z| 0o n o -~

with more severe levels of scanxiety in 4%-28% of partic-
ipants 2! 2225 272833 3455

Four measures could not be interpreted because they
failed to report a range and anxiety threshold.”" * 1

Scanxiety before and after a scan

Of'the 20 studies that reported a prescan and postscan scanx-
iety measurement, 14 studies reported a statistical compar-
ison16182020-8235 3850 515759 1 1 q i il not2 204260 (gaple 3).

There was variation in the timing of scanxiety measurement

NA, not applicable; NR, not reported; PCQ, Psychological Consequences Questionnaire; STAI, State-Trait Anxiety Inventory.

<
kel
s
k]
(9]
IS
§ g 3 before a scan from 4weeks before the scan until immediately
< bt 2 before the scan, and after a scan from immediately after the
= C . . .
§| 2= s scan until 1year after the scan. Five studies reported a post-
E|ES e scan reduction in scanxiety severity compared with prescan
£ ; 2 IS levels.'® 20325059 Ty studies reported an increase in post-
£ 22 5 scan scanxiety severity” ° and two studies no difference in
2 . - 1831
] prescan and.postscan scanxiety severity. .
2 Four studies reported mixed findings on the change in
g g 7 scanxiety severity across different measures (table 5).
5 | s Although Bancroft et al’® reported a reduction in scanx-
[ . . . .
E 3 iety severity using HADS (anxiety subscale), there was no
g k] difference in scanxiety prevalence.
o 5 4 _—_— .
.fg’ S Contributing factors to scanxiety
< . . .
o EARS e Multiple comparisons were made between scanxiety and
= | 8 3 . . . .
< 215 0 possible contributing factors across the included studies
= ic| 2o &

(table 6).
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Table 5 Studies with discrepant results on prescan and postscan scanxiety severity using different measures

Measurement tool

First author Postscan reduction in scanxiety

No difference in prescan or postscan scanxiety

Sutton® General Health Questionnaire: anxiety subscale
3-point Likert scale

Vierikko® Health Anxiety Inventory

Hutton®® 6-item STAI

Bancroft®® HADS: anxiety subscale

STAI: state anxiety subscale
STAI: Trait Anxiety subscale
Worry about lung cancer
HADS: anxiety subscale
Cancer Worry Scale — Revised
Health Questionnaire

HADS, Hospital Anxiety and Depression Scale; STAI, State Trait Anxiety Inventory.

In summary, higher scanxiety severity was associated
with people with:

» Lower education (com;)ared with higher education,
eight of 14 studies? 2127 36371243 49 515562 63 60)

» A history of smoking (compared with non-smoking,
three of five studies™ #3474 .

» Higher pain levels during the scan (compared with no
pain, all six studies® > * 276269y

» Higher perceived risk of cancer (compared with lower
perceived risk of cancer, all three studies?’ % %)

» Diagnostic scans (compared with screening scans, all
three studies™ ! 62y,

The prevalence or severity of scanxiety was not
consistently affected by age (13 of 19 compari-
sons2 22 2427 28 36 87 4148 45 4951 59 62 63 70y ' pender (6 of
11 comparisons™ 5739 41 4T 4951 57 59y ethnicity (five of
seven comparisons22 2427 5740 49 %), income (all three

cornparisons27 749 marital status (five of six compar-
isons®* %0 374249 o having children (all three compari-
sons2*37 )

Inconclusive results occurred in the following
comparisons:

» Employment (unemployed compared with employed,
four of six comparisons™ 27 3TALAS)

» Scan-naivety (first scan compared with subsequent
scans, six of 13 comparisons!? 24252736 38 39 415051 6266.67)

» Risk of cancer (higher compared with lower risk of
cancer, 7 of 19 comparisons'” ** 273657104245 58y

Although nine studies reported differences in scanx-

iety between different imaging modalities, the number of

comparisons between specific scans were insufficient to

draw conclusions,? 34 4142 44 48 5253 59

Interventions that reduce scanxiety
Five of the 10 intervention studies showed a reduction
in scanxiety compared with controls.” " ™ Four studies
reported no difference in scanxiety between the inter-
vention arms.” % % The study where all participants
received the same intervention showed a reduction in
anxiety.”’ Details of these results are listed in table 4.
Both multifaceted interventions studies incorporating
education and emotional or psychological support
showed a reduction in scanxiety.** ®

Of the six studies with relaxation, distraction and/or
meditation components, three studies showed a reduc-
tion in scanxiety,” 07 \hile three studies did not.” %% %

Interventions with only educational components did
not show a reduction in scanxiety.”” *®

A reduction in scanxiety severity was also observed
when a handheld device was available to communicate
with radiology staff. This reduction was observed in the
subgroup of participants who had had a previous scan but
not in participants having their first scan.”’

DISCUSSION

This is the first systematic scoping review aimed at
quantifying the phenomenon of scanxiety in people
having cancerrelated scans. Scanxiety is a common and
important clinical problem, as supported by the large
number of studies identified by our search. There is a
wide range of reported scanxiety prevalence (0%-83%),
and scanxiety is generally not severe. Severity of scanxiety
may be lower after a scan and is higher in people who
have a lower education, currently smoke, experience pain
during a scan, have higher perceived risk of cancer and
who are having diagnostic (rather than screening) scans.
Interventions may be more likely to reduce scanxiety if
they involve active participation (eg, psychological and
emotional support, meditation or a handheld communi-
cation device) rather than passive participation (listening
to music or education only).

Firm conclusions about prevalence and severity could
not be drawn due to considerable methodological hetero-
geneity of the included studies, especially in relation to
scanxiety measurement tools. None were designed and
validated for scanxiety, and some tools and their thresh-
olds were not designed and/or validated for anxiety. This
review did use purpose-designed definitions of preva-
lence and severity to allow some comparison between
studies; however, the lack of a universal definition or
specific measurement tool for scanxiety limits confidence
in the interpretation of the results and interstudy compar-
isons. This highlights the need for a universally accepted
measure to quantify scanxiety and evaluate scanxiety
interventions in the future. A recent literature review by
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Table® Contbutingfactorstoseaneety

Variable Comparison Effect on scanxiety Studies N P value*

Gender Men versus women More prevalent 1 200 <0.001%
Less prevalent 1 298 0.021%
No difference in 1 106 NS
prevalence
More severe 1 232 0.033 (postscan)®
Less severe 2 1381 0.000,* <0.05*"
No difference in severity 5 580 NS 49515 NS (prescan)®

Education Lower versus higher More prevalent 1 398 <0.001%
No difference in 2 338 NS28 %0
prevalence
More severe 8 7400 0.003,% 0.007,% <0.01,% <0.01,%

0.012,%0.018,% 0.04,% <0.05%

No difference in severity 6 591 NG37 4951596369

Income Higher versus lower No difference in severity 3 757 NG?7 3749

Children Children versus no children No difference in severity 3 5206 NG2437 43

Reason for scan  Diagnostic versus screening More severe 3 1104 0.007,* 0.047,% NR®
Staging or surveillance More severe 1 200 <0.001%°
versus monitoring
Lower versus higher referral More severe 1 169 0.048%
clarity

Continued

—h
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Variable Comparison

Scan-naive

First versus subsequent
scans

More prevalent
No difference in
prevalence

More severe

Less severe

No difference in severity

Risk of cancer Past history versus no More severe

history of cancer

Less severe

Effect on scanxiety

Family history versus no
family history of cancer

No difference in severity
More severe

No difference in severity

Mutation carrier versus not More severe

a carrier

No difference

Higher, not otherwise More severe

specified versus lower

Studies N P value*

1 398 0.001%

1 200 NS%

5 3796 <0.0005,% <0.01,2° <0.02,"® <0.05,%"
NR66

1 93 0.038%

6 2491 NSZ4 27 50 51 59 62

2 864 <0.001,*? <0.05%

1 434 0.013%

3 1206 NG'524%8

1 584 0.002%"

3 1255 NS'924%6

1 88 <0.05 (three comparisons, using IES
cancer — Intrusion and Avoidance
subscales, and postscan Health
Questionnaire)®

1 88 NS (five comparisons, using HADS-
Anxiety subscale, Cancer Worry Scale
— Revised, IES MRI - Intrusion and
Avoidance subscales, and prescan
Health Questionnaire)®®

1 70 <0.05%

*The p values listed in this table were reported by individual studies based on their own datasets. This scoping review has not performed additional

analysis or attempted quantitative comparisons between studies.

1One study compared current smokers versus former smokers,>* and one study compared current and former smokers versus never smokers.*®
HADS, Hospital Anxiety and Depression Scale; IES, Impact of Event Scale; NR, not reported; NS, not significant; STAI, State Trait Anxiety Inventory.

Al-Dibouni”™ provided a narrative overview of scanxiety in
people having scans for any reason and also recognised
the lack of a specific measurement tool for scanxiety and
variable scanxiety prevalence among studies.”

Given the STAl and Likert scales were the most common
tools used, we propose that future studies use the state

anxiety subscale of the STAI, with a range of 20-80 and
no specific anxiety threshold” (or variants, such as the
STAI—676), and/or the distress thermometer, with a range
of 0-10 and a clinically significant threshold of >4 10
measure scanxiety. These tools can be combined with
other validated anxiety measures, such as the HADS,
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to further refine the relationship between tools. Using
existing measures rather than developing a scanxiety
specific tool allows scanxiety assessment to occur immedi-
ately and broadly in clinical research.

Strengths of this scoping review include the rigorous
methodology using a published framework,” ™ two
independent researchers for study selection and data
extraction and the implementation of a comprehensive
search strategy and broad inclusion criteria to achieve an
exhaustive review of the available literature. Limitations
include the use of purpose-designed definitions of preva-
lence and severity and the limited generalisability of the
results due to heterogeneity in cancer type, reason for
scan, imaging modality and timing of scanxiety measure-
ment between the studies and because the search strategy
was restricted to English language databases. Finally,
scanxiety in people who were recalled after an abnormal
screening result were excluded from this review due to
confounding and feasibility. These populations may be at
higher risk of scanxiety, and further research may provide
further insight about the scanxiety experience in this
population.

Additional research implications of our review include
the need for research into high-risk populations for scanx-
iety, including people with advanced cancer. This popu-
lation was included in only three studies®® % 6O; however,
people with cancer have higher rates of anxiety compared
with the general population.” As they may be more likely
to develop scanxiety, experience more severe scanxiety,
or have higher postscan scanxiety while waiting for scan
results, longitudinal assessment of scanxiety is required.
Further research into effective and feasible interventions
is also required, though these will face implementation
challenges due to variations in health systems and avail-
able resources.

CONCLUSIONS

Prevalence and severity of scanxiety varied widely,
although heterogeneity in scanxiety measurement inter-
pretation. A uniform approach to evaluating scanxiety
will improve understanding of the phenomenon and
help guide the development of interventions to high-risk
populations.
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