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Abstract
BackgroundĹ Genomic techniques are being deveѴoped within oncoѴogy and begin-

ning to be experienced within routine cancer careĺ LittѴe is known about how these 
tooѴs feature in patientsĽ experiences of treatment decision makingĺ
ObjectiveĹ This research expѴores the ways in which women interpret and discuss 
gene expression profiѴing for breast cancer treatment decision makingķ as articuѴated 
within onѴine accountsĺ
DesignĹ This study used a quaѴitative approach to anaѴyse written exchanges focusing 
on gene expression profiѴing in the UK ŐOncotype DX testőĺ Accounts are taken from 
onѴine forums hosted by two UK cancer charity websitesķ comprising ƐƒƑ discussion 
threads from a totaѴ of seven forumsĺ Authors quaѴitativeѴy anaѴysed the data and 
deveѴoped key themes drawing on existing Ѵiterature from medicaѴ socioѴogyĺ
FindingsĹ Women used onѴine spaces to share and discuss resuѴts of gene expression 
profiѴingĺ Women interpreted resuѴts in the context of indirect experience of cancer 
treatmentķ and sociocuѴturaѴ depictions of cancer and chemotherapyĺ Users ѴargeѴy 
represented the test positiveѴyķ emphasizing its abiѴity to ľpersonaѴizeĿ treatment 
pathwaysķ though many aѴso pointed to inherent uncertainties with regards the pos-

sibiѴity of cancer recurrenceĺ
Discussion and ConcѴusionsĹ We highѴight the compѴex contexts in which genomic 
techniques are experiencedķ with these shaped by personaѴ biographiesķ onѴine envi-
ronments and pervasive cuѴturaѴ narratives of cancer and its treatmentĺ We highѴight 
tensions between the cѴaims of genomic testing to aid treatment decision making and 
patient refѴections on the capabiѴity of these techniques to resoѴve uncertainties sur-
rounding treatment decisionsĺ
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ƐՊ |ՊINTRODUC TION

A key feature of contemporary medicine is the incorporation of mo-

ѴecuѴar information within cѴinicaѴ pathways to understand and act 
upon diseaseĺ1 This is particuѴarѴy visibѴe within oncoѴogyķ where it is 
anticipated that the identification of specific genetic aѴterations 
within tumours wiѴѴ Ѵead to treatment regimes taiѴored to individuaѴ 
patientsĺ2 As an exampѴe of this noveѴ approachķ gene expression 
profiѴing may now be offered as part of routine NationaѴ HeaѴth 
Service ŐNHSő breast cancer care for a subgroup of patientsĺ This 
technique is used to assist decision making around adjuvant chemo-

therapyķ a treatment administered foѴѴowing surgery to reduce the 
ѴikeѴihood of cancer returningĺ For some earѴyŊ stage breast cancersķŖ 

the predicted benefit of chemotherapy for preventing recurrence 
may be uncѴear when assessed on protein receptor status and tu-

mour grade aѴoneĺ AvaiѴabѴe as part of NHS care as of ApriѴ ƑƏƐƔ 
ŐinitiaѴѴy in EngѴandőķ the Oncotype DX test uses gene expression pro-

fiѴing to predict the risk of cancer recurrence in these patients and 
identify those who are most ѴikeѴy to benefit from adjuvant 
chemotherapyĺ

Oncotype DX assesses the activity of ƑƐ genes in breast can-

cer tissueĺ The corresponding resuѴts are prognosticķ indicating 
the ѴikeѴihood of a womanĽs cancer returning within ƐƏ years 
when treated with hormone therapy aѴoneĺ The cancer is as-

signed a continuous ľrecurrence scoreĿ Őfrom Ə to ƐƏƏőķ and a risk 
category for recurrenceĹ Ѵow ŐƺƐѶőķ intermediate ŐƐѶŊ ƒƏő or high 
ŐƾƒƐőĺ3 The recurrence score is a predictor of benefit from the 
addition of chemotherapy to hormone therapy for diseaseŊ free 
survivaѴĺ4 In cѴinicaѴ practiceķ both the score and risk categoriza-

tion are used by cѴinicians and patients to assist chemotherapy 
decisionsĺ For those positioned at Ѵow risk of recurrenceķ studies 
have suggested that these patients are unѴikeѴy to derive great 
benefit from adjuvant treatmentĺƔ Patients in this category are 
not recommended to proceed with chemotherapyķ6 which is it-
seѴf associated with Ősometimes severeő sideŊ effects and suffer-
ingĺ7 Chemotherapy is recommended for those patients with a 
high recurrence scoreķ as it has been shown to bestow signifi-
cant advantage for diseaseŊ free survivaѴ compared with hormone 
therapy aѴoneĺ4 For those pѴaced in the intermediate categoryķ 
recommendations for chemotherapy are Ѵess cѴear Őthough a re-

cent cѴinicaѴ triaѴ has indicated that women with an intermediate 
score may be spared chemotherapy8őĺ In the case of an interme-

diate scoreķ treatment recommendations often invoѴve further 
discussions with the patientķ aѴongside consideration of wider 
cѴinicaѴ parameters and patient preferencesĺѵķƖ

In ƑƏƐƒķ guidance pubѴished by the NationaѴ Institute for HeaѴth 
and Care ExceѴѴence ŐNICEő acknowѴedged the uncertainties sur-
rounding treatment decision making for patients with earѴyŊ stage 
breast cancer of this type and recommended that Oncotype DX be 

adopted by the NHSĹ

Breast cancer patients face significant emotionaѴ and 
psychoѴogicaѴ strain when considering chemotherapyĺ 
It can be particuѴarѴy distressing for patients in whom 
the decision to have chemotherapy is uncѴearĻ TooѴs 
or tests that heѴp peopѴe decide whether or not to 
have chemotherapy are ѴikeѴy to be greatѴy appreci-
ated by patientsĺ3

Hereķ the avaiѴabiѴity of gene expression profiѴing is positioned as 
a positive deveѴopment for individuaѴ patientsķ by ľheѴping peopѴe to 
decideĿ whether to proceed to chemotherapyĺ Discerning who may 
Őnotő benefit most from chemotherapy is aѴso important from a poѴicy 
perspectiveķ with the ľoverŊ treatmentĿ of breast cancer having impѴi-
cations for heaѴth service costs and deѴiveryĺƒķƐƏ Though sociaѴ scien-

tific research has expѴored cѴiniciansĽ experiences of interpreting gene 
expression tests9 and their impact on professionaѴ roѴes and identityķ11 

Ѵess attention has been given to the ways in which these tooѴs fea-

ture in patient decision making with regards treatmentķ or the roѴe they 
pѴay in experiences of cancer more wideѴyĺ This is important for poѴ-
icy and practiceĸ it has been estabѴished that chemotherapy decisions 
are shaped by sociaѴ contextsķ famiѴiaѴ reѴationships and wider heaѴth 
historiesķ but ѴittѴe is known about how noveѴ prognostic techniques 
intersect with theseĺ In this articѴeķ we expѴore some of these factors as 
articuѴated by women within onѴine accountsĺ

Existing socioѴogicaѴ research has shown that medicaѴ decision 
making by patients is compѴex and situatedĺ Treatment decisions 
may be thought of as ľdistributedĿ12Ōshared amongst patientsķ 
their famiѴiesķ cѴinicians and wider sociaѴ networksķ and as occurring 
across time and spaceĺ13 AѴthough patient participation in decision 
making is advocated within medicaѴ practiceķ it has been reported 
that patients vary in the degree to which they wish to take fuѴѴ 
ownership over treatment decisions in heaѴth careĺƐƓķƐƔ AѴongside 
contemporary shifts in the provision of careķ individuaѴs are aѴso 
seeking advice and support for medicaѴ decision making beyond the 
cѴinic through virtuaѴ pѴatformsĺ16 The Internet can be a source of 
second opinionsķ advice regarding symptoms or sideŊ effectsķ and 
information about tests and treatments for those experiencing 
cancer.17 Indeedķ access to othersĽ experiences of a shared heaѴth 
condition has been highѴighted as a key aspect of onѴine informa-

tion seekingķ with first person accounts of iѴѴness shaping treatment 
choices and the very experiences of iѴѴ heaѴthĺ18 As categorizations 
of Ősomeő cancers and treatment pathways become more diffuseķ 
patients are today presented with Ѵarge amounts of information 
about their condition and a range of different optionsķ incѴuding 
noveѴ therapies and cѴinicaѴ triaѴ participationĺ In this contextķ in-

sight into other patientsĽ experiences and choices may be more sa-

Ѵientķ as individuaѴs become more active in choosing treatments and 
options for ѴongŊ term managementĺ

To improve understanding of how noveѴ techniques might be 
shaping patient decision makingķ in what foѴѴows we expѴore wom-

enĽs experiences of gene expression profiѴing ŐOncotype DXő in 
earѴyŊ stage breast cancerķ as discussed within postings on UK onѴine 
forumsĺ

ŖGeneraѴѴy breast cancers that are human epidermaѴ growth factor receptor Ƒ ŐHERƑő neg-

ativeķ oestrogen receptor ŐERő positive and Ѵymph nodeŊ negativeĺ 
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ƑՊ |ՊMETHODS

ƑĺƐՊ|ՊRationaѴe

The onѴine research presented here took pѴace aѴongside quaѴitative 
interviews for a wider study expѴoring experiences of genomic tech-

niques within contemporary oncoѴogy research and practiceĺ The 
design of the research has been informed by members of two patient 
and pubѴic invoѴvement ŐPPIő paneѴsķ who have raised predictive and 
diagnostic genomic testing as a topic of concernĺ Conversations with 
paneѴ members suggested that these tests may produce faѴse nega-

tiveņpositive or inconcѴusive resuѴts and indicated that uncertainties 
inherent within genomic testing shouѴd be discussed with patients 
and their famiѴiesĺ As a recent introduction to NHS management of 
breast cancerķ and with scant quaѴitative expѴoration of patient expe-

riencesķ Oncotype DX testing was identified as a reѴevant technique 
through which to expѴore such issues within the remit of the wider 
research projectĺ

The seѴection of onѴine forums to access experiences of this 
heaѴthcare technoѴogy was aѴso informed by meetings with PPI paneѴ 
membersĺ Members have discussed the issue of diversity in experi-
ences of cancer careķ and the difficuѴties that may be faced by those 
who are ľsociaѴѴy excѴudedĿ in articuѴating questions or compѴaints 
about care with heaѴth professionaѴsĺ OnѴine forum data provide ac-

cess to such refѴectionsķ with Internet communication often used by 
individuaѴs to foѴѴowŊ up cѴinicaѴ diagnoses and compare cѴinicaѴ infor-
mation with other usersĺ18 Furtherķ onѴine forums provide access to a 
range of experiences from a Ѵarge number of geographicaѴѴy diverse 
individuaѴsķ who may be excѴuded from faceŊ toŊ face forms of quaѴi-
tative research due to disabiѴity or their omission from opportunities 
to participateĺ19 The method aѴso responds to a recognition within 
the sociaѴ sciences that Internet use is enmeshed with contempo-

rary experiences of heaѴth and iѴѴnessĺƐѵķƑƏ Indeedķ as Ѵandscapes of 
disease categorization and treatment shift in Ѵine with advances in 
prognostic testing and therapiesķ decision making in cancer care is 
becoming more compѴexĺ21 This has impѴications for onѴine spaces 
and their functionsķ with these subject to ongoing reconfigurationĺ

ƑĺƑՊ|ՊData

To gather onѴine accounts of womenĽs experiencesķ two authors 
ŐER and JSő searched for the term ľOncotypeĿ within pubѴicaѴѴy ac-

cessibѴe onѴine forumsķ hosted by two UK cancer charity websitesĹ 
one supporting aѴѴ cancer types and the other a breast cancer char-
ityĺ Posts incѴuded in anaѴysis were Ѵimited to those authored from 
ApriѴ ƑƏƐƔķ when the test was approved for NHS useķ untiѴ May 
ƑƏƐƕĺ Discussion threads identified by the search were copied into 
Microsoft Word documents to faciѴitate quaѴitative anaѴysisĺ This 
appѴication was favoured over Computer Assisted QuaѴitative Data 
AnaѴysis Software ŐCAQDASő to enabѴe easier movement between 
anaѴytic memosķ which were recorded aѴongside the text itseѴf using 
the ľcommentsĿ functionĺ

Searches yieѴded a Ѵarge amount of dataĺ By way of exampѴeķ 
one of the seven onѴine forums featuring the word ľOncotypeĿ 
contained ѵѶ threads within the date rangeĺ Discussion threads 
on this forum contained between Ɠ and ƕƔ individuaѴ postsĺ To 
generate a manageabѴe datasetķ data from two forums on the 
breast cancer charity website were excѴuded from anaѴysisĺ These 
two forums focused on Őaő experiences of recent diagnosis and Őbő 
discussion of more generaѴ topics beyond cancerĺ Threads where 
Oncotype DX did not form the substantive content of discussion 
were excѴuded from the recent diagnosis forumķ for exampѴe 
if the technique was mereѴy named when recounting treatment 
pathwaysĺ The Ѵargest threads excѴuded here were from women 
seeking emotionaѴ support for specific aspects of their cancer ex-

periencesķ for exampѴe questioning whether their emotions were 
ľnormaѴĿ ŐƐƒƕ pagesőķ and when feeѴing ľѴowĿ ŐƐƐѶ pagesőĺ A totaѴ 
of ƒƑ threadsķ comprising ƖƔƏ pagesķ were excѴudedķ as weѴѴ as an 
additionaѴ ongoing thread containing over ƔƏƏƏ postsĸ this aѴso 
centred around support in the context of recent diagnosisĺ In the 
generaѴ discussion boardķ a totaѴ of two threads were excѴuded 
comprising Ɠƒƒ pagesĺ The first was a thread weѴcoming users to 
the forumķ and the second concerned a user seeking advice with 
regards her motherĽs cancer treatmentĺ

IncѴuded threads encompassed comments from those who had 
not undergone the test themseѴvesķ but who had outѴined anec-

dotaѴ or media reported information about the Oncotype DX testķ 
and from those who had unsuccessfuѴѴy attempted to access gene 
expression profiѴingĺ From the cancerŊ wide websiteķ Ɣƒ discussion 
threads from one forum were taken forward to anaѴysisķ and from 
the breast cancer charity websiteķ ƕƖ threads from six forums were 
incѴudedĺ This gave a finaѴ dataset of ƐƒƑ discussion threadsķ com-

prising ѵƒƖ pagesĺ

ƑĺƒՊ|ՊData anaѴysis

AnaѴysis took a thematic approachķ aѴigned with the anaѴytic process 
described by Braun and CѴarkeĺ22 The content of entire discussion 
threads seѴected for anaѴysis was read by each author conducting the 
searchķ who ľconstantѴy comparedĿ23 the text within and between 
threadsĺ This was performed with reference to existing socioѴogicaѴ 
Ѵiterature on cancer iѴѴness narrativesķ biomedicaѴization and treat-
ment decision makingĺ This process was aѴso informed by ongoing 
PPI activitiesķ during which differences in individuaѴ patientsĽ desires 
to engage with cѴinicaѴ information have been emphasizedķ as have 
the uncertainties faced by patients when given information about 
diagnosis and prognosisĺ With this Ѵiterature and PPI insight in mindķ 
ER and JS each deveѴoped key themes from their set of dataķ which 
were shared eѴectronicaѴѴy and deѴiberated during severaѴ inŊ person 
meetingsĺ Each author then examined both sets of themes and as-

sociated extractsķ and grouped reѴevant quotes and concepts within 
refined key themesĺ These were then shared between aѴѴ authors 
and discussed and deveѴoped drawing on verbatim dataķ to cuѴtivate 
overarching focaѴ points for the presentation of findingsĺ
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ƑĺƓՊ|ՊEthicaѴ considerations

OnѴine methods of data coѴѴection for socioѴogicaѴ research are sub-

ject to wider ethicaѴ guideѴines associated with the discipѴineķ with 
safeguarding the interests of those invoѴved in or affected by the 
research remaining paramountĺ24 Howeverķ the use of onѴine mate-

riaѴ demands new ethicaѴ considerationsķ with issues of informed 
consentķ anonymity and confidentiaѴity not adequateѴy addressed by 
guideѴines appѴied to more estabѴished research methodsĺ In Ѵine with 
the deѴiberative process advocated by the Association of Internet 
ResearchersķƑƔ we consuѴted existing onѴine research studies when 
deciding upon our strategyĺ Due to the personaѴ nature of the ac-

counts presented within onѴine forumsķ we contacted forum mod-

erators in May ƑƏƐƕ seeking permission to use individuaѴ posts in 
our researchķ which was grantedĺ Our approach to the use of onѴine 
data was approved by departmentaѴ Research Ethics Committees at 
the University of Edinburgh and University of Leedsĺ To ensure ano-

nymityķ as far as is possibѴe with onѴine researchķ we have assigned 
updated pseudonyms to users and excѴuded identifying information 
in the findings reported beѴowĺ Dates of individuaѴ posts are incѴuded 
to demonstrate the ongoing nature of contributions by individuaѴ au-

thors and continued resonance of key themes over timeĺ

ƒՊ |ՊFINDINGS

In what foѴѴowsķ we show how the Oncotype DX test was rep-

resented by women using onѴine forum spacesĺ We then go on to 
discuss how women described test resuѴts and their roѴe in chemo-

therapy decision makingķ with this shaped by indirect experiences of 
cancer treatmentķ and sociocuѴturaѴ depictions of cancer and chemo-

therapyĺ FinaѴѴyķ we outѴine how users discussed the test in reѴation 
to inherent uncertainties with regards the success of treatment and 
possibiѴity of cancer recurrenceĺ In doing soķ we highѴight tensions 
between the cѴaims of genomic testing to aid treatment decision 
makingķ and the uncertainties and anxieties which the procedure 
couѴd provoke or Ѵeave unresoѴvedĺ

ƒĺƐՊ|ՊRepresentations of gene expression testing 
within onѴine environments

Many discussions of Oncotype DX represented the test as faciѴi-
tating treatment decision makingķ echoing the rationaѴe outѴined 
within the ƑƏƐƒ NICE guidance cited aboveĺ For exampѴeķ one user 
of a cancer support charity forum expѴained that gene expression 
profiѴing ľheѴpŒsœ make informed decisions about chemoŒtherapyœĿ 
ŐDiamondMary, Jan 2017őķ and another decѴared she was ľgѴad I took 
the test because it did heѴp my decision in the endĿ ŐSandyP, Jan 

2017őĺ
ReѴated to thisķ severaѴ users emphasized the testĽs abiѴity to 

provide ľpersonaѴizedĿ information about cancerĺ For exampѴeķ one 
woman advised others to undergo the test because ľitĽs based on 
you and you can then make an informed decisionĿ ŐStacey1954, Jan 

2016)ĺ Another described that ľwhat it does is show whether your 
specific tumour ceѴѴs wouѴd benefit from chemoĿ ŐTelophene, Jun 

2017)ĺ Due to the abiѴity to provide what many discussed as a ľspe-

cificĿ prediction of cancer recurrenceķ some represented Oncotype 

DX as providing certaintyĹ

The oncoŒtype DXœ test is a very good testķ which 
provides statisticaѴ evidence based upon your tu-

mourĺ ItĽs taiѴor made and was designed so that it 
takes the guess work out of whether you wiѴѴ benefitĺ 
 DiamondMaryķ May ƑƏƐѵ

In expressing its abiѴity to provide ľtaiѴor madeĿ informationķ some 
juxtaposed gene expression profiѴing with other sources of information 
used by cѴinicians to predict the benefit of adjuvant chemotherapyĺ This 
incѴuded the NHS PREDICT tooѴķ an aѴgorithm used by oncoѴogists to 
guide chemotherapy decision makingĺ In addition to being used by cѴi-
niciansķ this can be freeѴy accessed by patients onѴineĺ One user noted 
that aѴthough the Oncotype DX is ľnot infaѴѴibѴeķĿ it is preferabѴe toĹ

the originaѴ ѷs which were based on averages of pa-

tients with simiѴar diagnosis ŒĻœ ŒOncotype DXœ actu-

aѴѴy tests your tumour so it is onѴy based on your data 
ŒĻœ it is a Ѵot more personaѴ and specificĺ  Lizdeneķ Jun 
2016

Scepticism of these more wideѴy used tooѴs was aѴso visibѴe 
amongst othersķ with MayP (January 2017) describing these as ľonѴy 
a generaѴ indicator based on past recovery data that can be quite oѴdĺĿ 
In the same threadķ Pumpkin noted that where ľgeneraѴised tooѴs couѴd 
be very wrongķĿ Oncotype DX is ľan individuaѴ test for youķĿ which 
she interpreted as providing more surety with regards her treatment 
decisionĺ

Betty45ķ who had not experienced gene expression profiѴing her-
seѴf but was Ѵiving with a heart condition she attributed to chemo-

therapyķ dispѴayed a particuѴarѴy positive view of the technoѴogyĺ She 
invoked a hopefuѴ future by saying ľI think the answer for a Ѵarge 
percentage of us wiѴѴ be the Oncotype DX test which shows whether 
chemo wiѴѴ work or notĿ ŐNov 2015őĺ Some thus positioned the test 
as not onѴy providing certaintyķ but aѴso as having the potentiaѴ to 
transform breast cancer careĺƑѵķƑƕ AѴthough this was not refѴective 
of aѴѴ usersķ with many aѴso depicting the test not as a tooѴ that eѴim-

inated guessworkķ but one that ľrefinedĿ guessworkķ positive refѴec-

tions on the testĽs roѴe in decision making were visibѴe throughout 
forum postsĺ In many casesķ these couѴd efface the compѴex and reѴa-

tionaѴ contexts within which decision making aroseķ which were aѴso 
articuѴated within forum discussionsĺ This is discussed further beѴowĺ

ƒĺƑՊ|ՊGene expression testing and treatment 
decision making

Oncotype DXĽs production of a singѴe figure to indicate recurrence 
riskķ and corresponding recommendation to proceed Őor notő to 
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chemotherapyķ was weѴcomed by many womenĺ Some attributed a 
particuѴar power to the test score in shaping their treatment choicesĺ 
This was evident in refѴections on the impѴications of forthcoming 
resuѴtsĺ For exampѴeķ two users decѴaredĹ

ŒĻœif it came back as high risk I wouѴd have to Œundergo 
chemotherapyœ  KyѴiePearķ May ƑƏƐѵ

I know if my score is high then I cannot refuse Œchemo-

therapyœĺ  HazeѴKewķ ApriѴ ƑƏƐƕ

Some users stressed Oncotype DX resuѴts when advising those 
who were unsure about whether to proceed to chemotherapyĺ As one 
woman notedķ ľŒthe scoreœ suggested chemo wouѴd be of benefit to 
youĺ Can you reaѴѴy afford to go against thatĵĿ ŐDiamondMary, March 

2017őĺ The power and infѴuence attributed by some to the test resuѴt in 
treatment decision making were perhaps most evident in representa-

tions of test resuѴts in the context of not proceeding to chemotherapyĺ 
For those who had received a Ѵow risk score and not proceeded to ad-

juvant chemotherapyķ test resuѴts were often depicted as determining 
this decisionķ seen in the extracts beѴowĹ

Had oncotype ŒDXœ score of ƐƔ which means no che-

motherapy  HeidiDķ Jan ƑƏƐƕ

I have Œanœ Oncotype DX score of Ɛƕ so no chemo 
 MoѴѴyCķ Feb ƑƏƐƕ

These crude presentations of treatment pathways were com-

mon on the forum posts we anaѴysedĺ Hereķ we see that uncertain-

ties surrounding the prediction of recurrence riskķ and compѴexities 
of treatment decision making visibѴe within other forum responsesķ 
and described within existing socioѴogicaѴ Ѵiterature Œegķ ƐƑķƐƒœķ were 
obscuredĺ These users depicted their decision not to go ahead with 
chemotherapy as fuѴѴy predicated on their gene expression profiѴing 
test resuѴtĺ By describing chemotherapy choices in this wayķ onѴine ac-

counts of gene expression resuѴts suppressed the uncertainties inher-
ent within Őrecurrenceő risk predictionķ instead presenting test scores 
as a ľhard reaѴityĿ inspiring Őinőaction and emotionaѴ responsesĺ28 For 
one womanķ a score pѴacing her at ľhigh riskĿ of recurrence Ѵed her to 
defy a personaѴ preference to avoid chemotherapyķ for which she had 
previousѴy ľfoughtĿĹ

I had the Oncotype test and got a score of Ɠƕ so it was 
a very easy decision for meĺ ŐUntiѴ I got the resuѴt I was 
fighting tooth and naiѴ to avoid chemoķ but I Ѵistened 
to the dataĺő  CancerBeaterķ JuѴ ƑƏƐѵ

As seen aboveķ presentations of the test score as authoritative 
were particuѴarѴy evident amongst women attaining a Ѵow scoreķ 
who often portrayed their chemotherapy choice as unambiguous 
Őthough of courseķ this was not necessariѴy experienced as suchőĺ 
In contrastķ women attaining intermediate Őand to a Ѵesser extent 

highő scores generaѴѴy described treatment decision making foѴѴow-

ing Oncotype DX as more compѴexķ fraught and fragmented within 
their forum postsĺ UnѴike high and Ѵow designations of recurrence 
riskķ the intermediate risk category is not associated with cѴear 
guidance with regards adjuvant chemotherapyĺ Throughout postsķ 
this was described as the ľup to you zoneĿ ŐSueDev April 2017ő or 
the ľgrey zoneĿ ŐUrsula32, Jan 2017őĺ Maeve ŐApril 2017) described 
that an Oncotype DX test resuѴt of Ƒѵ had caused her ľmore worry 
than my operationsķ anxiety and desperationĺĿ Women in ƑƔ dis-

cussion threads had received an intermediate resuѴtķ and of these 
threadsķ Ɛƒ incѴuded contributions from women expѴicitѴy asking 
for input into decision makingĺ

In many of these casesķ the score became a powerfuѴ and direct 
representation of their current and possibѴe future experiences of 
cancerķ abѴe to be shared with others within this onѴine environmentĺ 
Indeed many forum users cited their own resuѴts when seeking ad-

vice to negotiate the meaning of an intermediate scoreĹ

Today the test has not reaѴѴy heѴpedĺ BasicaѴѴy IĽm sѴap 
bang in the middѴeĴ Score was ƑƐŒĻœ The chemo couѴd 
heѴp but itĽs a Ѵow percentageĺ ŒThe oncoѴogistœ said 
I have the overaѴѴ decisionĺ So hardĴ I donĽt want to 
ever have to regret thinking I shouѴd have had itķ but 
statisticaѴѴy itĽs very smaѴѴ amount of possibѴe heѴpŒĻœ 
ConfusedĴ Any advice most appreciatedĺ  SueDevķ 
April 2017

This extract represents a common tension observed in womenĽs 
postsķ with women situated between a resistance to undergoing che-

motherapy ŐparticuѴarѴy where they understood this couѴd be of ѴittѴe 
benefitőķ and a feѴt imperative to avoid cancer recurrence by consent-
ing to further treatmentĺ SueDev invokes a notion of future ľregretĿ 
as shaping her treatment decisionsĺ This accords with Ѵanguage used 
by patients within existing studiesķ whereby cancer is positioned as 
an enemy that patients are responsibѴe for ľfightingĿķ29 with ľgoodĿ 
patients identified as those who identify and activeѴy manage risks of 
recurrence.ƒƏķƒƐ Howeverķ for manyķ this fight entaiѴs chemotherapyķ a 
treatment associated cuѴturaѴѴy and experientiaѴѴy with ѴongŊ term sideŊ 
effects and sufferingĺ7 To overcome some of the difficuѴties of making 
choices within these evocative contextsķ users pѴaced in the interme-

diate range described manipuѴating these numericaѴ signifiers to aid 
decision makingĺ This incѴuded reŊ adjusting threshoѴdsķ reconstituting 
risk categories or positioning themseѴves differentѴy within these to aid 
decision makingĹ

My score was Ƒƒķ which is a medium risk but on the 
Ѵower side of mediumĺ And I wouѴd onѴy benefit from 
chemo another Ɠѷ so I donĽt need itĺ  Irisķ JuѴy ƑƏƐƔ

The other factor infѴuencing my decision was the 
knowѴedge that studies have been conducted where 
the intermediate group was redefined as ƐƐ to Ƒѵ 
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which put me firmѴy into the High categoryĺ  Bonneķ 
December 2016

Some women with experience of the test advised others to devise 
personaѴ threshoѴds prior to receiving resuѴtsĹ

ItĽs important you have a cut off point going inĻĺ
mine was ƐѶŊ ƑƓ and they wouѴd reaѴѴy have to seѴѴ me 
chemoĺ  SunshinePeggsķ ApriѴ ƑƏƐƕ

Though depicted as powerfuѴ determinants of chemotherapy de-

cision making within some onѴine postsķ these exampѴes show that 
Oncotype DX resuѴts and associated recommendations for chemo-

therapy were not interpreted so unambiguousѴy by aѴѴ usersĺ Insteadķ 
Őanticipatedő Oncotype DX resuѴts couѴd be engaged with by patients 
in varying waysĺ Interpretations of test scores thus cannot be reduced 
to their ľobjectiveĿ biomedicaѴ significanceķ but must be understood as 
shaped by and shaping shared experiences of patient coѴѴectivesķ and 
the wider meanings of cancer and its treatmentĺ32

ƒĺƒՊ|ՊAttending to uncertaintyĵ

Despite some women attributing the gene expression profiѴing re-

suѴt with particuѴar authority in shaping treatment choicesķ others 
expressed scepticism of the testĽs abiѴity to aid treatment decision 
makingĺ Some users noted that despite cѴinician opinionķ statistics 
and test resuѴtsķ uѴtimateѴy there ľare no crystaѴ baѴѴsĿ ŐGrannyG, April 

2017őĺ In some casesķ this was Ѵinked to the eѴusive and insidious na-

ture of cancer as a diseaseķ with posts describing ľrogueĿ or ľstrayĿ 
tumour ceѴѴsĺ UsersĽ experiencesķ incѴuding memories of historicaѴ 
treatmentķ reinforced this sense of the unpredictabiѴity of cancerĺ 
For exampѴeĹ

Just Ƒ years after finishing Chemo I was diagnosed 
with bone Œmetastasesœ to my sternumĴ So a sneaky 
ceѴѴ managed to hide from the chemoĻĺĺI suppose 
what IĽm saying is Chemo doesnĽt necessariѴy give you 
ƐƏƏѷ guaranteeĴ  SouthernGirѴķ Feb ƑƏƐƕ

I met two Ѵadies who were back for a recurrence de-

spite having had chemo and radiotherapyķ so it seems 
as if itĽs just a roѴѴ of the dice anywayĺ  Huggyķ August 
ƑƏƐƔ

Some women described that uѴtimateѴyķ biomedicaѴ knowѴedge and 
techniques couѴd not provide a definitive answer as to whether their 
cancer wouѴd recurķ and as to whether chemotherapy was an appro-

priate optionĺ As suchķ some users discussing Oncotype DX resuѴts ar-
ticuѴated that the onus was on themseѴves to make the finaѴ decision 
with regards chemotherapyĺ This uѴtimate uncertainty can be Ѵinked to 
posts emphasizing the abiѴity of cancer to evade detectionķ with med-

icaѴ techniques unabѴe to confirm whether their cancer had been re-

moved in its entiretyĺ SouthernGirl eѴaborated furtherĹ

None of us can see into the futureķ so we have to 
make a decision on the information we haveĺ

As we have seen aboveķ the ľinformation we haveĿ went beyond 
test resuѴts and cѴinicaѴ judgementķ to indirect experience and expecta-

tions of treatmentĺ Embodied and reѴationaѴ eѴements of decision mak-

ing foѴѴowing gene expression profiѴing were aѴso emphasized by forum 
usersĺ Responding to posts seeking advice with regards chemotherapy 
choicesķ users were often encouraged to make decisions that were per-
sonaѴ to their circumstancesķ or based on emotion or embodied expe-

rienceķ by doing what ľfeeѴs rightĿ FionaO, Jan 2017ĺ RefѴecting on her 
negotiation of intermediate categoryķ one user drew on the bioѴogicaѴ 
characteristics of her specific tumour type to inform her decisionķ but 
uѴtimateѴy gave authority to personaѴ ľfeeѴingĿĹ

I am waiting for my oncotype dx resuѴt and have de-

cided that if it is a middѴing resuѴt and I get a say then I 
wiѴѴ have the chemo as my cancer is grade ƒ and an ag-

gressive ѴittѴe thing and because I am a naturaѴ worrier 
so know if I donĽt have it it wiѴѴ pray on my mind after-
wards but everyone is different Ŋ  in this situation how 
you feeѴ is more important than statisticsĺ  GrannyGķ 
April 2017

PotentiaѴ future emotions were aѴso emphasizedķ shouѴd one refuse 
chemotherapy onѴy for their cancer to returnĹ

I was in a simiѴar boat Ѵast December ŒĻœ I wanted to 
take whatever risk reduction I couѴd get so I went with 
itĺ I aѴso kept thinking ļwhat if I donĽtĽĻ how wouѴd I 
feeѴ if there was recurrence and I hadnĽt chosen to go 
through with chemoĵ  ExpѴorerķ March ƑƏƐѵ

As we have seenķ the emphasis on the personaѴ was informed by 
cuѴturaѴ narratives and memories of cancer and treatmentķ and an em-

bodied sense of vuѴnerabiѴity to cancer ceѴѴsĺ33 In these contextsķ wom-

enĽs responses to gene expression profiѴing test resuѴts are therefore 
not easiѴy predictedĸ for exampѴeķ those with a Ѵow recurrence score 
did not aѴways indicate that they wouѴd eschew chemotherapyĺ In what 
foѴѴowsķ we discuss our findingsķ and their impѴications for socioѴogicaѴ 
expѴorations of treatment decision making in the context of noveѴ bio-

medicaѴ techniquesĺ

ƓՊ |ՊDISCUSSION

Our anaѴysis of onѴine forum discussions has begun to capture how 
individuaѴs are negotiating gene expression profiѴingķ as they docu-

ment refѴections on this technoѴogy in onѴine spacesĺ Comments 
from some women positioned Oncotype DX resuѴts as ľpersonaѴ-
izedķĿ interpreting the information it provides as ľtaiѴoredĿ to their 
cancerķ and as superior to existing techniques assisting chemo-

therapy decision makingĺ This may be shaped by wider discourses 
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of hope and hype surrounding the potentiaѴ of genomic medicineķ 
highѴighted in existing socioѴogicaѴ studies Œsee ƑķƑѵœĺ The quantifica-

tion of potentiaѴ recurrence risk as a singѴe score was a particuѴarѴy 
powerfuѴ characteristic of the test for some womenĺ Oncotype DX 

resuѴts aѴѴowed for the sharing of what was interpreted as personal 

riskķ with women discѴosing scores in onѴine forums to seek individu-

aѴized support from othersĺ This accords with existing sociaѴ scien-

tific researchķ which has shown that numericaѴ presentations of risk 
attained through moѴecuѴar techniques can provide reassurance for 
individuaѴs postŊ treatment Œsee ƒƑœķ by increasing certainty and con-

troѴ in the context of diseaseĺ
NevertheѴessķ despite its purported aim to faciѴitate treatment 

decision making by predicting recurrence and estimating chemo-

therapy benefit for individuaѴ womenķ Oncotype DX testing couѴd 
be experienced as ambiguousĺ Other work has shown that the quan-

tification of risk to guide treatment may invoke vuѴnerabiѴity for pa-

tientsķ provoking a sense of foreboding and insecurity by situating 
individuaѴs in a space between heaѴth and iѴѴnessĺ28 This research has 
shown some of the ways in which the gene expression profiѴing re-

suѴtķ presented as a singuѴarķ numericaѴ representation of recurrence 
riskķ was open to interrogation by womenĺ Users interpreted resuѴts 
in Ѵight of more wideѴy adopted techniques used to estimate recur-
rence riskķ such as protein receptor statusķ and aѴgorithms founded 
on popuѴation dataĺ Understandings articuѴated by individuaѴ women 
were situated within emotionaѴ responses to chemotherapy and 
cancer in the presentķ but aѴso possibѴe futures and ѴongŊ term con-

sequences of decision makingĺ Through the accounts described 
aboveķ we have aѴso demonstrated that interpretations of resuѴts 
are informed by sociocuѴturaѴ depictions of cancer and treatmentķ 
with chemotherapy and suffering depicted as necessary to recover 
from cancer Œsee ƕķƒƐķƒƓœĺ SeveraѴ women discussed the potentiaѴ 
for regret at not proceeding to chemotherapyķ in some cases Ѵinked 
to perceptions of the disease as insidiousķ and womenĽs awareness of 
the inabiѴity of biomedicaѴ tooѴs to detect ľstrayĿ ceѴѴsĺ

Decision making was particuѴarѴy compѴex where recurrence 
scores signaѴѴed an intermediate risk of cancer recurrenceĺ In these 
casesķ women often appeaѴed to other forum users for guidance on 
treatment decisionsķ and most cѴearѴy articuѴated a sense of being 
positioned between an imperative to treat cancer and cuѴturaѴ nar-
ratives of chemotherapy as entaiѴing sufferingĺ7 Furtherķ these de-

cisions took pѴace within a context of wider observations of cancer 
and its recurrenceķ where the disease was shown to uѴtimateѴy be 
unpredictabѴeķ and treatment efficacy uncertainĺ Many women were 
thus aware of the Ѵimitations of gene expression profiѴingķ which re-

mained unabѴe to provide a definitive answer as to whether their 
cancer wouѴd recurķ or whether chemotherapy wouѴd be abѴe to pre-

vent recurrenceĺ In some casesķ women thus encouraged others to 
priviѴege experientiaѴ or affective knowѴedge in chemotherapy deci-
sion makingķ over the test score itseѴf Œsee aѴso ƒƔœĺ

OveraѴѴķ our anaѴysis has shown that gene expression profiѴing 
did not aѴways straightforwardѴy faciѴitate decision making with 
regards proceeding to chemotherapyĺ This is despite the fact that 
some forum users represented the test as determining choicesĺ For 

many womenķ the test score was not interpreted as cѴearŊ cutķ instead 
resuѴts were given meaning and transfigured in Ѵight of personaѴ ex-

periencesķ sociocuѴturaѴ discourses of cancer and chemotherapyķ and 
the Ѵimitations ofķ or expectations forķ noveѴ techniques in cancer 
careĺ This has impѴications for the use of genomic prognostic testing 
within the heaѴth serviceķ with cѴinicianŊ patient discussions of test 
scores needing to account for varying interpretations of the meaning 
of these resuѴtsķ as weѴѴ as differing and very personaѴ experiences of 
anxiety surrounding cancerĺƒƒķƒƓ

OnѴine forums were depicted by users as pѴaying a roѴe in wom-

enĽs negotiations of these noveѴ techniquesĺ Accessing and inter-
acting within onѴine spaces further distributes decision makingķ as 
treatment options themseѴves become more diffuseĺ Patients are 
today required to make sense of new forms of cѴinicaѴ information 
and medicaѴ techniquesķ with these experienced by smaѴѴerķ sub-

groups of individuaѴsĺ Women used onѴine forums to document 
competing treatment options and emotionsķ to share experiences 
and to seek advice from othersĺ OnѴine research methods therefore 
enabѴed us to observe aspects of decision making as an evoѴving pro-

cess distributed amongst a wide range of settings and individuaѴsķ 
enroѴѴing unknown and anonymous others over time and spaceĺƐƑķƐƒ

WhiѴst onѴine forums have provided insight into intimate ac-

counts of treatment decision making as shaped by gene expression 
profiѴingķ their use to access womenĽs experiences does have Ѵimita-

tionsĺ We cannot say with certainty that we were abѴe to capture 
accounts from a diverse group of womenķ with Internet access ѴikeѴy 
to refѴect wider sociaѴ and structuraѴ inequaѴitiesĺ36 This researchķ 
howeverķ did not intend to be generaѴizabѴe in a statisticaѴ senseķ but 
to shed Ѵight on the breadth and potentiaѴ compѴexity of decision 
making in the context of a noveѴ genomic techniqueĺ37 The absence 
of inŊ depth narrativesķ with anaѴysis focusing on short posts which 
were sometimes devoid of contextķ has aѴso meant that we were not 
abѴe to expѴore wider impacts on decision making in great depthĺ 
Further research is required to Ѵearn more about how patients seek 
and share information with othersķ and the impact of onѴine forum 
use itseѴf on decision making about cancer treatmentĺ This may offer 
guidance to patients and cѴinicians about how onѴine forums might 
be best used at this difficuѴt timeĺ These issues are being addressed 
by compѴementing this onѴine research with ongoing quaѴitative 
interviewsĺ

ƔՊ |ՊCONCLUSION

This study of accounts of gene expression profiѴing has shed Ѵight on 
how women are engaging with and negotiating noveѴ genomic tech-

niques as they become integrated within routine cancer care in the 
UKķ and the resources they draw on in this regardĺ ImportantѴy for 
cѴinicaѴ practiceķ we have shown that the women represented in this 
research did not aѴways interpret Oncotype DX scores straightfor-
wardѴyķ with these resuѴts taking on varying significance according 
to factors incѴuding personaѴ encounters with cancerķ and potentiaѴ 
regret for decѴining treatmentĺ This emphasizes the importance of 
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hoѴistic treatment decision making between patients and cѴiniciansķ 
which may engage with Ѵoved onesĽ experiences of the diseaseķ ľgut 
feeѴingsķĿ emotions and anticipated futuresĺ

OnѴine forums have proved to be a vaѴuabѴe resource to expѴore 
perceptions of gene expression profiѴing as articuѴated by women in 
the midst of chemotherapy choicesĺ These are aѴso embѴematic of 
the contemporary distribution of decision makingķ which has the po-

tentiaѴ to become reconfigured as genomic techniques and ľperson-

aѴizedĿ treatment regimes become further integrated within cѴinicaѴ 
careĺ InŊ depth quaѴitative research wiѴѴ provide deeper insight into 
the emotionaѴ and embodied eѴements of these treatment choicesķ 
and their interpѴay with genomic techniques aѴongside more estab-

Ѵished means of informing treatment decisions in cancer careĺ
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