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1. Background Information

1.1 Existing research
A systematic review undertaken in preparation figg project concluded that there was a lack of
published evidence regarding the effectivenesatefwentions designed to increase cervical scrgenin
attendance amongst women aged under 35. It adstifidd a need to conduct further studies which
aim to evaluate interventions designed to promaf@ined uptake in young women as none of the
included studies were powered to detect a diffexemc¢his age group, and most data in the review
represented only a sub-sample of the overall stotiprt. The review included studies which had
focused solely on promoting cervical screening, excuded those which assessed uptake across a
range of screening programmes (i.e. included progres such as breast and bowel cancer screening).
There was evidence from randomised controlledstt@lsuggest that reminder letters are effective at
promoting attendance for cervical screening, botimder letters are already a national standard for
the NHSCSP. This conclusion was also reached@®ycarane systematic review [1] examining
interventions to increase cervical screening, altinothis did not focus on young women. Three
studies were also found which evaluated the ubetbf telephone and physician reminders; however
reliable conclusions on their effect on screeniptakie could not be drawn. Other interventions
evaluated in studies included in the review wevitation letters (again standard in the UK). No
evidence was found evaluating the effectivenegmofselling, educational interventions, modifying
sample taking procedures (i.e. altering the ledtfcreening appointment or offering an alternative

test e.g. HPV self sampling), or media campaigns.

Coverage (i.e. an adequate test recorded in th8.agears) amongst women aged 25-29 in England
for tests recorded in 2008/09 was 61.5%, compardd#v.8% of women aged 45-49. A recent paper
has confirmed that a declining coverage amongstgeuwomen is also being seen in other
developing countries, however the reasons forttbred are not clear [2]. In Manchester PCT, with a
diverse inner city population, coverage amongst emiaged 25-49 was only 67.2%. Amongst
women aged 25 who were called for cervical screpmirthis area in 2009 only 25% accepted their

invitation, with subsequent reminder letters rajdinis figure to just 29%.

The reasons why women do not attend for screemggvall documented [3-7] with a lack of

evidence relating to effective solutions to helpwem overcome their perceived barriers to screening.
In summary these include: a fear of cervical smaadsspeculum examination, a lack of
understanding of the purpose of screening, underatinhg the risk of developing cervical cancer,
problems accessing convenient screening appoingmeat having the time to attend for screening
and not being able to afford the costs associatddattending a screening appointment. Thereds th

additional problem of younger women being a tramgpulation who are out of contact with health
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services and consequently at risk of becomingté#te system and not receiving an invitation to
screening. The combination of these barriers haddck of evidence regarding successful
interventions indicate that there is not one sisgl@tion to the problem of the declining number of
young women attending for screening. With thimind, the interventions selected for evaluation
have been designed to appeal to a range of yountewdased on the principle that ‘one size does not
fit all’.

1.2 Existing research in relation to proposed interventions
Cervicovaginal self testing for high risk HPV haseh shown to be as sensitive as ‘physician obtained
specimens’ in terms of detection of cervical inpiieelial neoplasia.[8] In a publication earlibrst
year from the Netherlands, self testing for higk tHPV was taken up by 25% of women who had
failed to attend for screening. 10% were HPV+ve 80% followed up with their general
practitioner regarding cytology. Of these womeNZbr worse was found in 14% (1.5% of the entire
self test group).[9] Internet booking has notptw knowledge, been used for booking cervical
screening appointments. Timed appointments forresponders have previously been shown to be
effective in an osteoporosis screening programmerevh reminder letter was sent to women asking
them to confirm their attendance at a specifiecbagment or risk having the appointment cancelled
by the care provider.[10] Nurses are widely ugedfter support and guidance to patients on a daily
basis, we believe that having a nurse who is easitgssible to women who wish to discuss their
concerns about cervical screening will help toyalleir fears and ‘navigate’ them to overcome

barriers to attending for screening appointments.

1.3 Addressing health inequality
We recognise that cervical screening coverage chrpoorer amongst socially deprived and ethnic
minority groups. Greater Manchester thereforeasgnts an excellent setting with diversity across
social and ethnic groups all of whom would haveeasdo our community based study which will
include the entire PCT catchment. Cervical scragrs of course offered to all and our project is
therefore aimed equally at women in the hope tbhastrategies will be of particular relevance to

those women most in need of improvement over cuegangements.

1.4 Population to be studied
The population to be studied in this trial is yowmmgmen aged 19 and a half or 24 and a half in
Greater Manchester and Aberdeenshire, who wilebeiving their first invitation for cervical
screening. These women will be drawn from all gahgractices in the area and will be socio-
demographically representative of women receivirgrtfirst invitation for cervical screening across
the UK.
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2. Trial Objectivesand Purpose

2.1 Purpose of trial
The purpose of this trial is to determine whethearege of complex interventions designed to improve
young women'’s receptivity to, and uptake of, ceal/gcreening are successful when embedded within

routine cervical screening programme practice

2.2 Objectives
Phase 1

1. To determine the value of a pre-first invitatioaflet which has been designed to increase
receptivity of young women to cervical screenifighe development of this leaflet has been
completed prior to this study, and is based ondaroup work with young women which
targeted issues which influence them (North We&eterence 10/H1005/47).

2. To determine the feasibility, acceptability, effeeness and cost effectiveness of offering
internet booking as an alternative to phoning tReaS a means of making an appointment at
first invitation.

Phase 2

3. To determine amongst those women who fail to atedted a first reminder, the feasibility,
acceptability, effectiveness and cost-effectiveroéseveral novel strategies: a) self sampling
for HPV status as a determinant of the need foricalrcytology, b) a specialist nurse
‘navigator’ to help a woman overcome her barriersdreening, c) timed appointments for
cervical screening to encourage women to attersdafipice of HPV self sampling or the
nurse navigator.

4. To determine amongst women in Scotland, who hasentéy been offered HPV vaccination
as part of the national catch-up campaign:

a) the first invitation uptake following the pre-inatton leaflet (phase 1)
b) the uptake amongst those who have failed to aftdlwving a first reminder letter,
as a result of the novel strategies mentioned jeative no. 3.

5. To estimate the costs and cost-effectiveness ¢f efthe strategies for improving cervical
screening uptake.

6. As well as estimating the effects of individuakintentions we will estimate the effectiveness

and cost effectiveness of packages of interventions
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3.1 Flow diagram
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3.2 Research methods

The research methods have all been validated &nasad routinely. The feasibility of some
interventions will be evaluated in pilot studiesddelow). Our research proposals address eduity o
access, through the project including a PCT with ofithe worst rates of cervical screening uptake i
England despite cervical screening being universalailable. Our study will involve women in
general practices across the entire Manchestdor8aind Trafford PCT and Aberdeenshire
catchment. This includes practices with a ranggoofal deprivation and screening coverage amongst
the study age group. The screening invitatiorutsraatically sent to every woman registered with a

general practice so screening is available to all.

3.3 Planned I nterventions
3.3.1 Pre-call cervical screening information lesf(pre-leaflet)

Women in England aged 24 and a half years willdre a bespoke information leaflet around six
weeks prior to their first invitation. The conteritthis leaflet has been informed by focus groups
and consultation exercises with women aged arodrid Rlanchester and 19 in Aberdeen. The
rationale will be to convert them from ‘pre-contdatprs’ to ‘contemplators’ (based on the
Transtheoretical model) by the time the standar@NBP invitation is received. This will deal
with key themes and issues that emerged from thesfgroup and consultation work which has
already been completed. Leaflets produced fomittethe Aberdeen cohort will be sent to young
women aged 19 years who are deciding whether &patieir invitation for cervical screening.
They will have recently been offered HPV vaccinationd the leaflet should be equally applicable

to vaccinated women in England when they begirteive their invitations 5 years from now.

In Manchester and Aberdeen the pre-leaflet wiltéet to eligible women (i.e. those aged 24 and
a half or 19 and a half) in randomised practicesis will be facilitated by the local screening
agencies who maintain the population based redmtéhe cervical screening programme and

routinely have access to women’s details.

The outcome of this intervention will be the prapms of women screened in the intervention
and control practices measured primarily at 2-3 ttingrprior to the first reminder and secondarily
at 12 month. These data will be provided by tlralscreening agencies who routinely monitor
the screening uptake in the practices within thenbaries of the Primary Care Trusts for which
they are responsible. The screening agency valiteran anonymised record for each woman

involved in the trial using a unique identifier.
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3.3.2 Internet booking
Women in surgeries randomised to receive the iatdraoking intervention will receive a letter
providing them with information on how to make aternet booking and a list of participating
clinics. This information will be sent with thdirst invitation letter and with the first reminder
letter from the screening agency, which is semtdmen without a test recorded three months
after their test due date. An online appointmehesduling system will be used

(http://www.supersaas.comto which women will be directed from a webpagédion a

University of Manchester server. A separate agpant schedule will be created for each clinic
in the Palatine Contraception and Sexual Healtki&srwhich will only show available
appointments to users who are not logged in teyseem. Women accessing the service will be
asked to input only their name and a contact nupavet will not be able to see appointments that
have been booked by other users. An administesstmount will be held for the system by the
research team, who will forward on details of babkepointment to an administrator at the
Palatine clinics using the NHS.net email systemmify Planning staff will be asked to indicate
whether a woman who had booked online had atteadeaonsented to screening. Women will
be informed of who will be able to access the tiagld on the booking system when they access

the system to book an appointment.

The number of women using the system and atterfdimgytology will be recorded. Local
screening agencies will be asked to supply scrgamitake data for all women in the trial on an
individual level in both the control and intervemtipractices in order to ascertain the proportion
of cytology that was obtained as a result of intebrooking. The outcome of this intervention

will be measured at 5 months post call, prior ®gbhcond reminder.

3.3.3 Human Papillomavirus (HPV) self sampling
Women in surgeries randomised to receive the HM\sampling intervention will receive a letter
describing the study in a second reminder let@nfthe screening agency, which will be sent to
women without a test recorded six months after tiest due date. The letter will explain the
purpose of HPV self sampling, how the test is taded the implications of the test results.
Women will be given details of how to contact theltoffice and request a self sampling kit by

phone, text message or email.
A self sampling kit will be sent to women which goises the following:
1. A self sampling kit.(either Delphi lavage or Thevies® Evalyn-Brush)

2. Return sample packaging compliant with transpaytil&tion UN3373 for Category B

Biological Substances.
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3. An information sheet explaining the purposes oftést, how the results will be
conveyed to the woman and her General Practititherimplications of the results
and instructions on both taking the vaginal saraplé returning it to the Virology
laboratory.

4. A consent form for processing the sample, repotttiggresults to the woman (giving
her the option of not having correspondence tchbene address ) her GP and local
screening agency and also seeking permission éaretfearch team to check the
Exeter screening database for subsequent cytologplss in the event of a positive
result.

Women will return the sample to the Manchester Mgy Laboratory using a postage paid
UN3373 compliant overpack envelope. The samplebeilprocessed and the result sent to the
trial staff who will notify the woman, her GP artetscreening agency of the result (unless the
woman explicitly expresses a wish for her GP natdbbe informed). Women who test HPV
positive will be advised to attend for cytologyesening and will be sent a results letter advising
them of how to arrange a screening test with eitingir GP or local family planning service. GPs
will also be advised of any management recommenikaitnade to the woman. Any woman
receiving a positive HPV result will also be gividse contact details of the study nurse should
they wish to discuss their result. Recording of H@Sults on the NIHS Exeter database has not
been possible to operationalise in the study timmé. Therefore, recall of HPV positive women
for cytology will be the responsibility of the reseh team. In the event that women testing
positive have not subsequently attended for cytolymonths after the self-sampling
intervention the research team will send a remitaléhe woman. Women testing HPV negative

will be reassured and will revert to routine recall

The number of women both requesting and returrhedHPV self sampling kits will be monitored
directly by the trial office. Specific consent lae sought from the women to check for the
presence of a cytology sample on the national sgrgelatabase in the event of a HPV positive
result, allowing the researchers to monitor conmgé@awith management recommendations. Local
screening agencies will be asked to supply anoredrssreening uptake data for all women in the
trial in both the control and intervention practiae an individual level in order to ascertain the
proportion of cytology that was obtained as a teslvomen testing HPV positive by self
sampling. The outcome of this intervention willineasured primarily at 12 months and

secondarily at 30 months post call.
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3.3.4 Nurse navigator (NN)
Women in surgeries randomised to receive the Néhienhtion will receive a letter describing the
study together with a second reminder letter frbendcreening agency, which will be sent to
women without a test recorded six months after tesit due date. The letter will provide contact
details and explain how the NN may be able to difdp and advice, and to allay any anxieties
they might have regarding attending for a cervétaéening test. Women will be encouraged to
contact the NN via phone to speak to her direathyrd) daytime hours, or to contact the trial
office via phone, email or text messaging to retjtiest the nurse navigator calls them at a
convenient time. The NN will discuss the womaresgeived barrier(s) to accepting her invitation
for cervical screening and assist the woman in lmgpin appointment if necessary. If the nurse
deems internet booking or HPV self sampling to jm@rapriate to the woman’s needs she would
facilitate access to these interventions. Writtensent for follow up will be sought by the nurse
at the time of the woman making contact with héansent forms and an information sheet will
be sent to the woman, with her permission, soshéle to provide written consent to her details
being stored in the trial's database and useddolcfor the presence of a cytology sample on the
national screening database, allowing the researtbaenonitor compliance with screening after
contact with the nurse navigator. Women would aisasked if they would like to receive a
follow up call from the nurse navigator to discud®ether they had arranged/attended for

screening.

The number of women contacting the NN will be morgt directly by the trial office. Local
screening agencies will be asked to supply anoraarésreening uptake data for all women in the
trial on an individual level in both the controldaimtervention practices in order to ascertain the
proportion of cytology that was obtained as a tesflvomen contacting the nurse navigator. The
outcome of this intervention will be measured prifgaat 12 months and secondarily at 30

months post call.

Nurse Navigator (NN) Training

The following NN training programme is envisaged:

1) cervical cancer and HPV knowledge

2) logistics of HPV self sampling and cytology tpstcedure

3) implications of results of HPV, advice if —ve/et

4) principles of motivational interviewing

5) structured interviewing skills

6) assessment of women's readiness for screening

7) approaches for women who are ambivalent towattésding for cervical screening

(contemplation), or are ready to act (action)
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Description of the role of the NN
The optimal means of contacting the nurse navigatrs of access, interaction with practice
nurses, are all issues which will be addresseahduhie piloting of the nurse navigator role along

with other interventions during the first yeargtod project.

NN’s would conduct a semi structured interview otrer phone to identify barriers to screening
and talk through suitable options for overcomingst

e supportive contact with the woman by telephone

* improve women’s understanding of the importanceso¥ical cancer screening

» offer HPV self testing if appropriate. The NN co@llso offer to review the HPV self testing
instructions with the woman again over the phomeedhe woman has received the pack

* encourage the woman to become active (attend snggeRor women who following
discussion of barriers intend to attend screenthggNN could discuss the test procedure and
provide information for the woman to arrange a exiteg appointment (internet appointment
booking system).

» follow-up on test scheduling (reminder call: NNI¢he woman one day prior to their
screening appointment.

» follow-up on results

* to provide reassurance

» address language needs e.g. link worker at GP

NN keep records of interactions with patients,udahg frequently asked questions.

To standardise the way that the NN'’s respond to &gra manual will be written containing the
Standard Operating Procedure (including frequeagked questions) and patient educational

materials.

3.3.5 Timed appointments
GPs will be asked to send women an invite lettésiliteg a time and date for them to attend for a
cytology appointment. In this invite letter womeill be given the option to rearrange for a more
convenient time if needed. Local screening ageneit be asked to supply anonymised
screening uptake data for all women in the triahonindividual level in both the control and
intervention practices in order to ascertain thagprtion of cytology that was obtained as a result
of timed appointments. The outcome of this intatim will be measured primarily at 12 months

and secondarily at 30 months post call.

10
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3.4 Piloting of Planned | nterventions
Each of the proposed interventions in phase 2 wboeldiloted in Manchester during the timeframe of
phase 1. Women aged 25.5 to 27.5 years i.e. thosgeen who have failed to attend for their first
cervical screening despite reminders, will be terge We will use the methods proposed in phage 2 t
contact women and to offer the interventions invilags described. The purpose of these pilots is to
evaluate the feasibility of the intervention e.gaaging pre-booked appointments, the practicalitie
e.g. the arrangements for self testing, the aduégsbf our proposals to these women, and most
importantly the uptake of screening as a resule aivh to target 720 women and offer 120 each of the
intervention options; i.e. i) nurse navigator affer of ordering a self-sampling, iii) unsolicited
mailing of two different self sampling kits, ivitied appointments, a choice of i) and ii), with 120
being offered no intervention. Interventions v taken forward to phase 2 if the null hypothesis
a two-sample test of proportions comparing the keptate in the pilot interventions and the conisol
rejected at a one-tailed 25% significance leveaddition, the piloting phase will include a didere
choice experiment (DCE) on non-responding womentified by the screening agency who are not
directly involved in the pilot study (see sectignBhe piloting would involve 2-3 months of offegin

the interventions, 3-4 months of follow up inclugligualitative interviews and 2 months for analysis.

3.5 Proposed outcome measures

The primary outcome measure for all interventianatiendance for cervical screening which will be
obtained from the Exeter Information System. Milsbe measured at 3 months post-call (prior to
the first reminder letter), 12 months post-call @dmonths post-call (prior to the next recallheT
primary endpoint for the pre-leaflet and online kiag will be uptake at 3 months post-call. The
primary outcome for the self-sample, the nursegateir and timed appointment intervention will be
uptake at 12 months post-call.
The main outcomes of the study are estimates of:

1. The uptake of cervical screening:
a) In response to the pre-leaflet (phase 1).
b) In response to the offer of each of the intervergti(phase 2).
The uptake of internet booking (phase 1).
The differences between outcomes in Aberdeen betwaecinated and unvaccinated women.

The differences between Aberdeen and Manchester.

o~ D

Cost-effectiveness of the interventions, indivitpahd as packages of interventions.

11
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3.6 Proposed sample size and design
Two interventions are intended to increase theamsp to the initial screening invitation; a preflieta
and online booking. These will be tested in a faaior factorial cluster randomised trial. Outcome
will be attendance for a cervical screening te&tmionths, 12 months and 30 months after their 25th
birthday. Adoption of a factorial design in whiahy one intervention is balanced for other
interventions means the effect of any one inteigantan be assessed independently of others

provided there is no interaction on the scale cisneement.

Without a factorial design, to detect an interatiod the same magnitude, for example that the
treatments are no better in combination as sepgrateuld require an approximately fourfold
increase in sample size. In phase | of this stbdyre-leaflet and on-line booking are being tkste

a factorial design, but only for the Manchester gl@m There is unlikely to be a substantive
interaction between these interventions, and woitld be difficult to justify the additional sample
size required for this to be investigated. It widlvertheless be possible to check the robustrig¢se o
evaluation of the pre-leaflet intervention by comigan of effect in Manchester with that found in
Salford & Trafford. In phase 2 of this study attat@l design was not chosen as we believe theae is

possibility of interaction between the intervenidieing compared when used in combination.

Two interventions to improve response following radtendance after 6 months will be tested,
separately and in combination, with outcome bettgnadlance at 12 months and 30 months post first

call.

3.7 Randomisation methods
The screening uptake rate in the target age gtbepiptake rate after a reminder and the screening
uptake rate overall in the year prior to the stadylikely to be strong predictors of the trial@rme
measures. Data for the year prior to the trial el extracted from the Exeter system to estinteded
rates for each practice. These rates will thendsel to balance the characteristics of treatment
groups. To do this, the procedure described bieBanhd Raab [11] will be adapted for the complex
factorial design of this trial. Where practicesyddormed or merged the baseline uptake rates
required for the minimization will be imputed usiclgaracteristics of the practice such as size and
location or data from the constituent practicessafple of allocations that give good balance
between the 4 intervention factors will be ideetifiusing stochastic methods. An allocation weirth
be randomly selected from the sample of good dilmes. This procedure will be stratified by PCT

and carried out with the names and location optiaetices concealed.

12
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3.8 User | nvolvement

We have approached Jo’s Cervical Cancer Tt jostrust.org.ukwho take an active interest in

cervical screening and are happy to support oysgeed project. This project outline and a lay
description of the project have been reviewed hyngowomen who are members of the charity.
Although the women who are members of Jo’s Cen@icer Trust have all been affected by
Cervical Cancer or Cervical Intraepithelial Neoabey are also women who may or may not have
previously attended for cervical screening. Feekliaom some of Jo’s Cervical Cancer Trust’'s panel
of women both endorsed the importance of researdloar proposed strategies, including the new

leaflet aimed at improving engagement with scregnin

A project consultation questionnaire was also ceteol by 26 women, including a proportion of
ethnic minorities, aged 20-25 at an inner city @Rysry in Manchester. Overall, the women were
very supportive of the research. The majority ohven surveyed agreed that each of the
interventions would be an improvement. Views wseght from each woman regarding the
proposed interventions, and the results suppolinteeventions we are proposing. A large majority
supported the idea of the pre-leaflet prior torthéine invitation. All had internet access, wlithlf
expressing a preference to book online and matoske believing it would be easier than phoning the
GP. A large majority would be prepared to atterfidnaily planning clinic for a cytology sample but
half expressed a preference for their GP. Predmbalppointments (PBA) evoked a positive response
in a large majority and most of these women saitlttiey would rearrange if the PBA was not
convenient. Around 40% said they would preferlatest for HPV and if positive would attend for a
cytology sample. Finally, all of the women felatmurse support would be beneficial, with phone
contact being the most popular means of communitafl his consultation with potential users
makes us feel confident that different options different women and all of our options were viewed

positively by at least a sizeable proportion ofséangonsulted.

It is anticipated that members of Jo’s Cervical €artrust and young women, including ethnic
minorities, recruited locally will form a panel o$er representatives who will advise the trial
management group throughout the duration of thero Their remit is likely to involve reviewing
the patient information leaflets and letters use@at of the trial and retrospectively reviewihg t
advice given by the nurse navigator to ensuretthsiis not overly ‘medicalised’. We would obtain
translated versions as required for ethnic miresitiThe logistics of running the panel will beided

by the women involved; Jo's Cervical Cancer Truswjales both face to face and internet based
support , women may wish to offer advice to theestigators via email, however if they felt it was
appropriate to have biannual or annual meetingsdheateers would be reimbursed for any travelling
expenses they incurred. The panel would also kedas elect a user representative to serve as a

member of the Trial Steering Committee.

13
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Women volunteering to serve as a member of therapeesentative panel will be provided with
training by the trial team to provide them with #treowledge required to offer advice to the trial
management group and review both the patient irdtion and the nurse navigator’s responses. Itis
likely that this will involve training on the purpe of cervical screening, the conduct of randomised

controlled trials and an introduction to qualitat@nd quantitative research skills.

4. Selection and withdrawal of subjects

4.1 Planned inclusion criteria
Women aged 24 years and 6 months who are duediveegn invitation for cervical screening will be
eligible to receive the pre-leaflet. Women livimgManchester PCT will be eligible for the internet
booking intervention but not those from Salfordafford or Aberdeen. Women aged 25 years and 6
months in NW England (and 20 years and 6 monti$ardeen) who do not have a test recorded on
the Exeter system will be eligible for the nursgigator, HPV self sampling and timed appointments
interventions.
4.2 Planned exclusion criteria
Women who are not aged 25 and receiving theirifirgtation for screening will not be eligible for
inclusion in the study. Of those women aged 25randiving their first invitation the following
groups will be excluded:
« Women who are pregnant and have advised their @Pd@nsequently the screening agency)
that they wish to defer their call until 3 montlsspdelivery
* Women who do not have a cervix and have been cesstitk screening system.
« Women who have informed their GP (and consequémii\screening agency) that they have

made an informed decision not to participate is ftreening round.

4.3 Withdrawing participants
Should any participant that had consented to fteisonal details and screening attendance being
recorded express a wish to withdraw at any stagleedtrial, any information collected from them
until that point would be retained in the trial @aase but no further follow up data would be
collected. Retaining data will be important in thBV self sampling cohort in order to maintain a
record of the results of HPV testing. Participamiinot be contacted further after they have
withdrawn from the trial. Should any participansé the ability to consent whilst the trial is
ongoing, any screening attendance which has alrieeely recorded will remain within the dataset,

however further follow up data will not be colledte

14
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5. Statistics
5.1 Samplesize
5.1.1 Phase 1

Please note the following phase 1 power calculatiare subsequent to the latest practice number

information, for a priori calculations see earligersions of the study protocol.

The pre-leaflet will be tested across Manchestalfp&l and Trafford PCTs, which have respectively
100, 55 and 46 general practices (the total of iggmpeactices had altered by July 2013, the ctirren
totals are 97, 47 and 36 , [12] with an averagetpre size of 4,900 patients conservatively
suggesting that approximately 40 women per GP ijgeetould become eligible for the screening
programme over a 12 month period. Data from Masiehhd®CT suggest that the initial response to

the first invitation is fewer than 30%.

The power of a cluster randomised trial designgukdds on the Intra-Cluster Correlation (ICC), the
number of clusters, the cluster sizes and variatiatuster size. Jensen et al suggest an ICC for a

similar outcome of 0.026.[13]

Pre-leaflet intervention: With 92 practices randemi to pre-leaflet (leaflet sent to around 4000
women) and 88 control practices, the trial will ba/power of 89% to detect a 5% improvement of

attendance assuming an ICC of 0.026 and an avehagter size of 40.

On-line booking intervention: The online bookinggrvention will be tested in Manchester PCT only.
With 49 practices randomised to on-line booking 48do control, the trial will have a power of 93%
to detect a 7.5% improvement in attendance by 3inscassuming an ICC of 0.026 and an average
cluster size of 40. Given that the on-line bookimgrvention is introduced on a different occadimn
the pre-leaflet we feel that any interaction betw#® two interventions is unlikely so that a faietb

design is justified.

Phase 2 of this study is designed to improve upaakengst women who have not attended at 6
months. Given that entry into phase 2 dependbd®ioutcome of phase 1, any effect of the
intervention in phase 2 will bias estimates ofltreg term effects of the interventions in phasd-ar
example the interventions in phase 2 could, at ieabeory, remove any effect of the phase 1
interventions. Whilst this could be addresseduglostatistical analysis we plan to have a larger
control group for the phase 2 interventions. @f1B80 practices 111 will receive an intervention in

phase 2 of the study whilst 69 will receive nater intervention.
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The effect of online booking may be cumulative aer follow-up period as access to online booking
would continue to be available. 63 Greater Manigrggactices will receive no intervention. These

will have a power of 94% to detect a 10% increasetd access to online booking.

A modified pre-leaflet will be tested in women whave been offered HPV vaccination as part of the
catch-up component of the Scottish vaccination fanogne (Aberdeen Cohort). The primary outcome
would be the absolute increase in screening ugigkd 12 and 30 months compared to control. Due
to the potential adverse effect of vaccination teralance a larger intervention effect is to be
expected. With an ICC of 2.6%, 38 intervention 8actontrol practices (leaflet sent to 1520 women)

the trial will have a power >95% to detect a 10%réase in attendance.

Figurel Phase 1
Pre-leaflet Pre-leaflet Total
Control
Manchester Online Booking| 24 25 49
Online Booking | 24 24 48
Control
Salford 26 21 47
Trafford 18 18 36
Total (NW) 92 88 180
Aberdeen 38 40 78
5.1.2 Phase 2

The standard first reminder may increase respon&8t At 6 months (second reminder) we
estimate that at least 50% will not have attentteat,is a mean of 20 women per practice. In paift 2
the study the following 5 interventions will be tt¢$ self-test offered (ii) self-test sent,(iiiurse
navigator, (iv) choice between nurse navigator B-t&st offered (v) timed appointments. Statiati

analysis will compare each intervention as compswexbntrol.

We might assume that a further 5% attend withothér intervention by the time of next recall, and
that a follow-up intervention increases uptake badditional 5%. Amongst the 50% of women that
we estimate will not have attended by 6 monthsabisesponds to a difference between 10% to 20%.
A study with 30 practices in each of the five intEttion arms (self-sample, nurse navigator, timed
appointments, nurse navigator or self-sample) @@dcbntrol practices would have a power of greater

than 80% to detect this difference provided the o@s not exceed 0.07. This calculation includes a
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bonferroni correction of the significance levelitow for 5 comparisons with the control and an
allowance for additional variation in cluster sizke to the effect of stage/part 1 intervention.
Self test kits will be sent by the trial centrebodit 600 self test kits will be sent out. So tinet
acceptability of the two kit can be compared, womilhbe randomised to receive either kit types
using randomisation stratified by site with a ramdblock size of 4,6 or 8. In each study site the

screening centre will assign kits in order accagdma pre-prepared list.

Figure?2 Phase 2
Pre Online | Self | Self Nurse| Nurse Timed Total
Leaflet | Booking | Test | Test Nav | Nav + appointment Control
Sent | Offered Offered
Manchester Yes Yes 3 4 3 4 2 8 24
Yes No 3 3 4 3 2 9 24
No Yes 4 3 3 3 3 9 25
No No 2 3 2 3 4 10 24
Salford & | Yes - 6 5 6 6 5 16 44
Trafford No - 4 5 4 4 5 17 39
Aberdeen | Yes - 4 5 6 3 5 15 38
No - 5 6 5 5 6 13 40
Total 31 34 33 31 32 97 258

5.1.3 Pilot study
The interventions in phase 2 are expected to iserattendance amongst those who have not attended
for 10% to 20% (see above). In proof of concepdists a larger significance level and increased
power is appropriate so that potential beneficedtments are not rejected.[15] With 120 subjects
each arm, the study will have a power of 90% teatejhe null hypothesis of no increase in uptake

with a one-sided significance level of 25%.

5.2 Statistical analysis
A detailed statistical analysis plan will be pregzhand agreed with the Trial Steering Committee
(TSC) at the end of the pilot study. Due to theurebf the primary outcome we envisage complete

data being available on all subjects in the teglarding attendance, via the Exeter system.
Descriptive analysis will tabulate the rate of attence and rate differences by intervention group.

Formal inferential statistical analysis of clustendomised trials needs to take account of the

clustering of patients within practices.[16] Thidl be accomplished by fitting a logistic multilek
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model,[17] with covariates for treatment group, tiptake rate for each practices in the year poior t
the study, and site (Manchester/Salford and Trdffdverdeen) with a random effect included for
practice. Where new practices have formed or jpechave merged, the baseline uptake rate will be
imputed. Preliminary analyses will also includsita with treatment interaction to investigate
possible differential effects of an interventionvieeen Aberdeen and NW, important for
understanding the implications of vaccination. ub-group analysis of just the Aberdeen cohort will
examine the effect of pre-study vaccination statusiptake and any interaction with the intervergion
In stage 1 of the study the effect of a pre-leafted on-line booking on uptake are being testelimvit

a factorial design in Manchester PCT. Whilst wendbenvisage an interaction between the two

analyses a sub-analysis in the Manchester cohbtiesi for an interaction between the intervengion

For the nurse-navigator intervention statisticallgsis will be based on intention-to-treat (ITT). |
addition the proportion contacting the nurse naagand the proportions subsequently attending will
be estimated. Similarly for on-line booking ITTIMde used. Analysis will also estimate the
proportion of women who use the on-line bookingerysand the proportion of those who

subsequently attend.

Due to differences in the participants and contieste may be differences in the intervention amd th
treatment effect between sites (England and Sabjtlafor example, the pre-leaflet intervention will
differ between the Manchester/Salford/Trafford &erdeen sites due to the vaccination and younger
age of the Aberdeen cohort. Data analysis foptkdeaflet will therefore be carried out sepasatel

for each cohort. For other interventions (HPV salinpling, nurse navigator and timed appointments)
that are being tested across sites, differencsimtervention will be not so great. For these a
treatment-site interaction will be used to investiggsite difference. The number of practices atied

to different interventions across the sites sheunisure a demographic spread which will reduce the

risk of confounding.

6. Economic Analysisand Organisational | mpact Assessment

An economic analysis will be conducted alongside pinoject. The analysis has been designed as a
“streamlined” study along similar lines to the stfatal analysis, and will make extensive use of

routine screening data. The economic analysishaWe three components:

1) The costs of each intervention will be calculatédr the leaflet, this will include
development costs and printing and distributiortsofor internet booking the costs will
include programming and IT changes required to émant the system. For the specialist

nurse navigator, the calculated costs will inclatldetters, telephone calls and publicity
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material, and average time involved in providingied and facilitating access, which will be
obtained from a simple log maintained by navigataer sample periods.

2) Other health care costs related to the intervestiaiti be calculated. These will include
attendances at screening clinics, consultatiordssareening-related tests and diagnostic
procedures. These will also be captured usingmeinformation sources as described above.

3) Cost-effectiveness will be calculated. This wake two forms: One, the incremental cost per
percentage point increase in screening attendaitiogthe study time-horizon will be
estimated for each of the strategies being exangoegared to standard practice. Second,
lifetime cost-effectiveness and cost-utility wik lestimated. Construction of a new lifetime
model is not proposed, as several validated ma@dedady exist and have been used to
produce published estimates of the cost-effectisgié the current screening programme.
Instead, we propose to combine the cost and atterda&sults of the study with these
published estimates of the lifetime costs and &Sfetparticipating in cervical cancer
screening programmes, to obtain lifetime cost-é¢iffeness and cost-utility estimates. Results
will be presented within a probabilistic framewousjng cost-effectiveness acceptability

curves and net-benefit statistics.

This approach will provide reliable estimates aftcand cost-effectiveness while adhering to the
general approach of the project, which maximisesafigoutine data sources and minimises the need
for direct contact with women participating in ttedy. The health economist would also be involved
in the design and analysis of a discrete choicerx@nt (DCE). In 2013/2014, a sample of
approximately 2000 non-responders to screeningbgiidentified by the screening agency. These
women will be invited to state their preferencasdifferent attributes of the possible interventipim
order to assist the selection and detailed dedigrterventions for the main trial phase. Non-
responding women in Aberdeen will be included t@asuge the effect of HPV vaccination in

women’s preferences. It is not envisaged thatekalts of the DCE would be used directly in thalfin
economic evaluation, although it will be possildebmpare stated preferences with revealed
preferences manifested in uptake rates, and maybalpossible to give estimates of values placed on

attributes other than clinical effectiveness, sasltonvenience, control and confidentiality.

6.1 Qualitative interviews (pilot phase)

6.1.1 Aims
1. To investigate the acceptability of three noveleimentions designed to improve young
women’s receptivity to, and uptake of, cervicaksering programmes.
2. To identify the attributes and their levels for ttiscrete choice experiment (DCE) exploring

young women'’s preferences for cervical screening@mmmes.
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6.1.2 Methods
This is a telephone interview based qualitativelgtwith young women.

6.1.3 Participants and recruitment
A sub sample of 21 to 33 women who are taking ipafte pilot study in Manchester (in phase 1) will
be recruited to this qualitative component. In oitdecapture a diverse range of views, purposive
sampling will ensure we include a mix of women véne offered the three novel interventions (nurse
navigator, self-sampling, timed appointments). Wiealso attempt to interview a mix of white
British and non-white British women, and interviemwmen who have taken up the offer of the
intervention and those who have declined. The f@hber of interviews will be determined when
saturation is achieved. Our previous experiencgestg this sample size will allow inclusion of
participants with a breadth of experiences whitaineng a depth to each interview. All the women
who are invited to take part in the pilot studylwiko receive a participant information sheet and
consent form for this qualitative component of shady (see Appendix 2). The details of the women
who agree to take part in the pilot stuhdto be interviewed (hame, allocated arm in pilotdgtu
phone number and best times to telephone) wilbbedrded from the lead researcher in Manchester
to the qualitative researcher in York. This will th@ne usinga nominated fax, with a telephone call to
pre-warn of transmissioilternatively, the women can send a reply slip vatARREEPOST envelope

directly to the University of York.

The screening agency, in conjunction with the neteas in Manchester, will be able to identify
women who do not respond to the invitation to p#tte in the pilot study. A different participant
information sheet (see Appendix 3), consent forth\attached reply slip and a FREEPOST envelope
will be sent to these women from the screening @geavoiding the need to pass patient identifiable
data onto the research team. Women will be askestiwon the reply slip and consent form directly to

the qualitative researcher in York who will thendi®e to arrange an interview.

Women will then be telephoned by a researcher fYonk to conduct the interview. Before the
interview starts the researcher will revisit thegmse and format of the interview with the partip
discuss any questions she may have, and recorifahshe is happy to be interviewed, and for the

interview to be recorded.

6.1.4 Data Collection
The telephone interviews will be semi-structuredhwhe use of a topic guide to ensure that theesam
general issues are discussed in each intervieweMenythere will be scope for participants to raise
issues that are important to them and we will adopterative approach where data collection and

data analysis occur simultaneously. This will allesvto develop the topic guide to explore emerging
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issues and to probe, and eventually confirm, thoitance of different attributes of cervical sciagn
programmes for the DCE. Whilst there are two sktpiestions to meet the two aims of the interviews
(see Appendix 4) these are not mutually excludiVemen’s views on a novel intervention may
usefully inform the identification of the attribstéor the DCE.

Both sets of initial questions are informed by 8Rrgsliterature on women'’s views of cervical
screening programmes [18-21] and good practicefortifying attributes and levels for a discrete

choice experiment [22].

Where consent is given, interviews will be diggalecorded. Where consent is not provided by the

participant, the researcher will take detailed sote

6.1.5 Data Analysis
The audio-recordings will be transcribed verbatirthwvall personal data anonymised to ensure
confidentiality. The data will be analysed using ttonstant comparison method through thematic
coding of the data [23]Coding will take place using a combination of apthemes and emergent
themes. Negative cases will actively be soughtudfinout the analysis and emerging ideas and themes
modified in response [24]. ATLAS-ti software wdid data handling.

6.2 Discrete choice experiment (DCE)
6.2.1 Aims
To investigate the value non-responding women pigceervical screening and the three novel

interventions designed to improve young women'sakfat first invitation.

6.2.2 Methods
This is a postal/online survey questionnaire DCiie DCE questionnaire will comprise a section on
women’s general views about the value of the ctirervical screening programme and a second
section containing a number of choice scenarioghvinicorporate the attributes and levels developed
from the qualitative data collected for the threeel interventions. The questionnaire will also
include questions on basic demographic informadicech as age, education and employment status.

Women will also be asked about any difficulties@mdered when completing the DCE questionnaire.

6.2.3 Participants and recruitment
A sample of 2000 Manchester non-responders taaadrscreening invitation separate to those
invited into pilot interventions or into phase liMde recruited for the DCE. This figure is inforchby
work conducted by the ISPOR Conjoint Analysis Expental Design Task Force in which

simulation studies were used to explore the imphatternative sample sizes on the precision of
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parameter estimates. [Reed et al (2012) Constgutiperimental Designs for Discrete-Choice
Experiments: Report of Value in Health. In pre3s$je screening agency, in conjunction with the
researchers in Manchester, will identify non-regping women who are eligible to participate in the
DCE study. Women will be sent a participant infotiora sheet the paper-based version of the DCE
and a FREEPOST envelope by the screening agenayofeen will have the choice of whether to
complete the paper-based version or to complet®@fe online (see section 6.24) the weblink for the
online version will be provided in the patient infaation sheet. The paper-based DCE will be returned

to York in the freepost envelope.

6.2.4 Data collection
Participants will be given the option of completamgaper-based DCE survey or an online version.
The online version will be hosted by the UniversifyOxford and monitored by the trial team in
Oxford. The web version will comply with the regedrinformation governance standards of the

University of Manchester.

6.2.5 Data Analysis
A sample of 2000 non-responding women will be ideldiin the DCE survey. A sample size of 2000
will provide a precision of 0.25-0.75 in the starlarrors of the model coefficients, and will allow
the evaluation of setting sub-group (e.g. the imp&&iPV vaccination on preferences). Several
categorical dependent models will be evaluatedudieg multinomial logit / probit and conditional

logit models, to obtain women'’s valuations and @refices.

6.3 Timeline
February/early March: secure ethics approval (sutistt amendment)
Mid July to end September (10 weeks): Interviews simultaneous data analysis
Mid September 2013 to mid October 2013: Designglad DCE questionnaire
Mid November 2013 to mid December 2013: securestapproval (substantial amendment)
Mid January 2014 to mid March 2014 (depending epoase rate): Run DCE
March 2014 June 2014: DCE analysis

7. Direct access to sour ce data/documents

The investigators will permit trial related monitay, audits and regulatory inspections, providing
direct access to source documents as and whenedqui

8. Ethics

8.1 Ethical arrangements
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For phase 1 of the study we would seek to avoidhéeal for individual signed consent which would
be impracticable for a study of this kind. WomenNd receive the pre-leaflet in addition to routine
mailings from the Cervical Screening Programme,\&adld not be contacted directly by the
researchers. No identifiable data will be passewhtthe screening agencies to the research team, an
women will still receive the routine NHSCSP infortioa which allows them to make an informed
choice about attending for screening. Women raogithe pre-leaflet as part of the study will reeei
additional information which is designed to be maievant to women attending for their first

cervical screen. The outcome measure for thisgpvasild be the rates of screening in practices
randomised to their women receiving the informasbeet compared to those who receive only the
standard mailings, and therefore no patient det@adgequired by the research team. Seeking
individual consent to send the information sheatildoequire women to send their personal details to
the research team when they are not necessariig Beught. Such a process of signing consent
forms may also have the unintentional effect oedétg women from attending cervical screening. In
order to monitor the number of women using therenbooking service, clinic staff would be asked to
provide the date of birth, GP and whether the woattéended the booked appointment for each
booking made on the online system. The date ¢f hiill be used to calculate how many months post
invitation each woman was, whilst their GP practegails will allow the researchers to determine
what proportion of women at each practice accefhteaffer of online booking. Women will be
informed that this information will be passed otfte research team at the time of booking the
appointment. No identifiable data will be heldtbe trial database without explicit consent. Women
will be offered the chance to make an online bogkinthe screening invitation letter they receive
from the call/recall agency, and again the resetmaim will not be given any personal identifiable

data by the screening agency.

In phase 2, the only interventions whereby the womauld be required to donate time or undertake
any action for no benefit is the discrete choicgegdnment, for which we would obtain informed

consent. We would not seek personal details, as@mobile phone number, without informed
consent. Women in surgeries randomised to retkeveffer of the nurse navigator or HPV self-
sampling would be asked, via a reminder letter ftbenscreening agency, to contact the research team
to request the intervention. Women would thenlide 8 be sent individual consent forms to give

their consent for the research team to store ttetails for the purposes of checking the Exeter
screening database to see whether they attendriersng as a result of the intervention. For the
timed appointments, participating general practigesld be asked to provide the same information as
the clinics participating in online booking so tlesearch team can identify how many women from

each practice attended as a result of the intaorent
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At no point will the research team be contactirgwomen directly, as the details of the women
eligible for participation will be known only to¢hscreening agencies. If women do not wish to
accept the offer of the intervention they are fredo so and will not be sent any further triahtet
communications from the screening agency. As ptapts of women attending for screening in each
practice can be obtained from routine statisttos,research team do not require any personal sletail
on the individuals unless they are required to kEntiie woman to participate in the interventionif.e
they wish the nurse navigator to contact themhey wish to be sent a HPV self-sampling test. As
part of the pilot we would wish to send a small in@mof women (around 120) a HPV self-sampling
test unsolicited to see what response rate israddai This would be facilitated by the screening
agencies and women receiving the kit would be undesbligation to return it. The results of this
exercise would be used to determine the most aalglepinethod of offering the intervention to

women during phase 2 of the study.

8.2 Trial governance
The TSC met on 19:01:2012 and signed off the podt@nd will then convene at necessary time
points during the trial to review progress, agteetaking forward of piloted interventions into pha
2, and advise the Trial Management Group whencdifiies arise. The DMC would review the
statistical plan, approve it and receive datatarirals specified by them. Independent members for
the TSC include Professor Usha Menon (Profess@yofiecological Oncology, UCL), Mr Patrick
Walker (Consultant Gynaecologist, Royal Free), RoBRisic (Director of Jo's Cervical Cancer
Trust) and Dr Wendi Qian (Statistician, MRC).

9. Data handling and record keeping

9.1 Data management
The data management requirement for this projdttamgely involve processing and interpreting
routine screening data. Screening agencies wgldked to supply anonymised data on an individual
level for all women in the trial who have been sored each month in the control and intervention
practices, along with the initial date of the worsdnvitations. A record will be maintained foraa
practice showing the number of women screened mactth and the number of months post call each
woman was when she attended for screening. Thisdewill detail the date of the pre-notificatiostli
(PNL) for cervical screening, date of invitatiomte of reminder letter, test due date, GP, datheof
intervention, date of screening test, test reseliue sample obtained in (GP or family planning
clinic), date woman changed GP and new GP detalisre applicable).
The trial team will create a record for each woméao consents to having her data stored and
cytology samples traced on the Exeter system asptre phase 2 interventions. This record will

detail the date of call, the woman’s personal tetaid GP, the date of the intervention, the rexfult
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the intervention i.e. a positive or negative HPSuleor agreed to attend for screening after spgaki
to the nurse, and the date (and number of montiscadl) any subsequent cytology was taken. The
trial team will collect data (as described in Griprder to calculate the costs of delivering the
interventions. Data will be stored securely on &/@rsity of Manchester or Central Manchester
University Hospitals NHS Foundation Trust networke and the PC will be password protected, in
line with university data protection policy. Patiedentifiable information will be stored in a septe
secure network location and linked to non-patidattifiable data by a unique identifier wherever
possible. Access to patient-identifiable data balstrictly restricted to the trial team. A copytioé

data will be burned onto a CD each month and storedire proof safe within the department, and a

second CD at another site.

10. Financial and Insurance M atters

The project is sponsored by the University of Mastar and funded by the NHS NIHR Health
Technology Assessment Programme (Ref 09/164/01).

11. Publication Palicy

The final results of the trial will be publishedamonograph in the HTA journal series and wilbals

be published in high impact, peer-reviewed journals
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Appendix 1 Co-applicants and collaborators

Coapplicants:
« Henry Kitchener would be the Principal Investigatbte has considerable experience in leading
clinical trials to a successful conclusion andtafcexpertise in the field of cervical screeniride
led the ARTISTIC and MAVARIC trials, both funded Hye NIHR HTA, to a successful
completion and publication within time and on budgde is adept at managing a
multidisciplinary group of researchers and ensudoigpliance with research governance.
» Margaret Cruickshank, Senior Lecturer in Obstetaicd Gynaecology, has considerable
research experience and leadership role in cersizakbning. She was chief investigator of the
MRC TOMBOLA trial of low grade cytology.
« Chris Roberts, Reader in Biostatistics, would keettlal statistician. He is experienced in large
clinical trials and has expertise in design andyesmaof cervical screening trials including
ARTISTIC.
 Loretta Brabin, Reader in Women'’s Health, is anegigmced investigator in the field of
reproductive health. She has published extensiuglye field of HPV vaccination particularly in
relation to uptake. She is leading focus groupkveard development of the pre first invitation
leaflet.
« Alastair Gray would lead the health economic congpdmf the research and its analysis. He
has also had a lot of experience in the field o¥ical screening, including large randomised
controlled trials.
» David Torgerson is Director of the York Trials Uritan accredited trials unit with a large
portfolio of past and current trials. He has eXpemot only in Health Economics but also in
cluster randomised trials and has published widalyrial methodology.
« Joy Adamson is Deputy Director of the York Trialsit) She has expertise in trials,
epidemiology and mixed methods health servicesareBecovering a wide range of topics. She
would be responsible for the day-to-day supervisibtine York based researcher and trial
secretary.
» Aneez Esmail is a Professor of General Practicehasdesearch experience of working with
ethnic minorities. He is our primary care adviand will collaborate with us in piloting our
interventions in the Robert Darbishire Practiceiclvthas a lot of young people and ethnic
minorities.
« Alex Sargent is a clinical scientist who runs thatine HPV testing service in the Manchester
Virology laboratory. She was involved in the ARTIS trial.
» Dr Emma Crosbie is a NIHR Clinical Lecturer in Ggralogical Oncology at the University of

Manchester. She will be providing clinical supgorthe Principal Investigator.
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Collaborators:
« Mina Desai is a consultant cytopathologist, whedis the Manchester Cytology Centre. She
also has experience of working with ethnic minestiwith regard to self testing.
« Julian Hannah, Consultant in Public Health, chéiesSalford and Trafford cervical screening
steering group and has an in depth knowledge gbtheess of cervical screening from an

organisational point of view.
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