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ABSTRACT

Introduction: Today there is a growing need to expand research on cancer survivorship.
This article describes the design and implementation of a national survey on French cancer
survivors, the VICAN survey.

Method and Analysis: The target population included patients aged 18-82, diagnosed with
a cancer between January and June 2010, and registered in one of the three main French
Health Insurance Schemes. It was restricted to 12 tumour sites accounting for 88% of cancer
incidence in France. The sampling was stratified with a non-proportional allocation, based on
age (18-52 and 53-82 at diagnosis) and tumour site. Data collection includes telephone
interviews with patients 2 and 5 years after diagnosis, a medical survey filled by the
physician who initiated cancer treatment, and information collected from the national medico-
administrative database on reimbursement data and hospital discharge records. First
collection of data, 2 years after diagnosis, occurred between March and December 2012.
Overall, 16,429 patients were initially contacted by mail. The final sample size was 4,349,
with a global response rate of 43.7%. A weighting procedure was applied using the
probabilities of selection in each stratum as well as other characteristics available for both
respondents and non-respondents and correlated to participation: gender, age, socio-
economic hardship, tumour site and cancer progression at time of the survey. Second data
collection (5 years after diagnosis) will be conducted in 2015.

Ethics and Dissemination: The VICAN survey provides a powerful tool for public policies’
evaluation and orientation in the short to medium term. It will also be a considerable dataset
for behavioural and social sciences research in order to document “cancer survivorship” in

the French context.

(266 words)

Keywords: cancer survivorship, national survey, longitudinal data, return to work, living
conditions, quality of life.

2

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 2 of 19

y6uAdoo Aq paraalold 1senb Aq 20z ‘0T IUdy uo /wod"wg uadolwg//:dny woij papeojumod "STOZ Y24BlA 2 Uo T.6S00-¥T0Z-uadolwag/9eTT 0T st paysignd isuy :uado NG


http://bmjopen.bmj.com/

Page 3 of 19

©CoO~NOUITA,WNPE

BMJ Open

Strengths and limitations of this study

This longitudinal survey investigates various topics related to cancer survivorship among a
large population-based national sample of 4,349 adults in France.

This survey combines 3 sources of data: patient reported outcomes, medical records and
medico-administrative databases.

The use of medico-administrative databases to select participants resulted in a high level of
ineligible patients and a high level of patients whose eligibility remained unknown, among

those initially contacted.
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BACKGROUND

Over the past decades, the incidence of most cancers has increased in developed countries
3 At the same time, thanks to earlier diagnoses and more effective treatments, survival
rates have also increased for most cancer *°. As a result, the prevalence of individuals living
with a history of cancer is steadily increasing. This has led to the need to expand research on
cancer survivorship, and to consider it a very specific phase in the cancer journey "'°. In this
article we consider that cancer survivorship begins after primary treatment and lasts until
cancer recurrence or end of life ', including many important aspects: follow-up treatment
and second cancers, late side-effects of treatment, psychosocial adjustments and social
relationships, return to work... 2101213,

In France, a first national survey on cancer survivors interviewed 2 years following diagnosis
was conducted in 2004 . This survey illustrated the enduring problems experienced by
French cancer survivors who tried to stay within or return to the labour force, as well as the
impact of socioeconomic status, clinical factors and perceived discrimination on job-loss risk
'® |t also showed that the return to work process was gender-specific '®. Other analyses
highlighted the strong impact of social inequalities on various outcomes, including quality of

life, information-seeking behaviours, couple relationships and barriers to parenthood "%.

These results inspired the design of the 2009-2013 Cancer Plan ?'

, Which also explicitly
stipulated that the French national cancer institute (INCa) should support regular surveys to
gather data on patients’ living conditions after their cancer diagnosis. In accordance with this
stipulation, the Research Unit SESSTIM (Economics and Social Sciences, Health Care
System & Societies) was appointed to conduct a longitudinal survey on everyday life two and
five years after a cancer diagnosis. This article aims to describe the design and
implementation of this innovative and ambitious survey, which combines patients’ self-

reported data, information collected within their medical records, and administrative records

for healthcare use.

METHODS
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Definition of target population.

The survey targeted adult patients with cancer diagnosed between January and June 2010.
As the active treatment phase does not usually last more than 12 months, targeted patients
have experienced life after cancer for at least one year when first interviewed two years after
diagnosis. People under 18 years-old at diagnosis were excluded from the survey for legal
reasons. So too were those over 82 years-old at diagnosis for practical reasons: they
represent 7% of cancer incidence 2%, but they would have been aged >84 at the time of the
survey, and telephone interviews can be quite difficult with such populations (they frequently
live in institutions with no personal telephone line; they are prone to refuse telephone
surveys, and hearing problems frequently complicate the interview #24).

Health insurance is compulsory in France. All those treated for cancer are registered in the
Long Duration Disease File of the National Health Insurance Fund (ALD file), with a code
detailing the tumour site. For practical reasons, we restricted the survey to patients
registered to one of the three main Health Insurance Schemes (CNAMTS for salaried
workers, RSI for self-employed workers, MSA for farmers) covering more than 90% of the
French population. Eligibility was restricted to French-speaking patients diagnosed with first

malignant cancer and living in France for at least two years.

A sample stratified according to age and tumour site.

As our main objective was to investigate the barriers to and drivers of a return to work, we
over-represented people aged <54 at diagnosis, as they were aged <56 at the time of the
survey and therefore too young for retirement or early retirement schemes. Thus we defined
two age strata, 18-52 and 53-82 at diagnosis, with a stratum weight of 50% for each.

We also restricted the survey to 12 tumour sites which accounted for 88% of global cancer
incidence in France in 2012 #. Site selection depended on four criteria: global incidence,
incidence by age (in coherence with age stratification), two-year survival rate and scientific
interest (for example we planned to focus on lung cancer because of recent improvements in
its survival). Selected tumour sites included cancers with good prognosis (breast, prostate
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and thyroid cancers, melanoma), others with intermediate prognosis (colorectal, bladder,
kidney, cervical, endometrial and upper aerodigestive ftract cancers, Non-Hodgkin
lymphoma) and one with poor prognosis (lung cancer) °.
Sampling design
A simple random sampling was applied within each of the 24 strata (2 age rangesx12 tumour
sites) using the ALD file. In order to over-represent people aged <54 at diagnosis and
relatively rare tumour sites, we did not opt for proportional allocation. Sample sizes were
determined a priori within each stratum in order to have enough statistical power to conduct
analyses separately for certain tumour sites, for a global sample size of N=6,000 (see Table
1). We excluded prostate, bladder and endometrial cancers from the age stratum ‘18-52 at
diagnosis’, because these cancers have a much higher incidence among older people, and
conversely, we excluded thyroid cancer from the stratum ‘53-82 at diagnosis’, because its
incidence sharply decreases after age 55 %.

Table 1
For each stratum, we estimated the number of contacts necessary to achieve the target size
using the response rate observed for the 2004 survey. We also took into account the
difference in recruitment procedures between both surveys. For example, the desired sample
size for the stratum ‘breast cancer/18-52 at diagnosis’ was N=800. In 2004, the observed
response rate for this population was 59.7%. However, in 2004, patients were recruited by
telephone by physicians from the National Health Insurance Fund, and the global response
rate was 53.7%. Instead in 2012, we planned to recruit participants by postal mail (see infra),
thus we expected a lower response rate. A survey conducted in 2007 (among patients with

diabetes %)

with the same recruitment procedure (a letter sent by the National Health
Insurance Fund) reached a response rate of 45%. We expected a similar global response
rate for the first data collection of VICAN. Therefore in 2012, for patients with breast cancer

diagnosed at age 18-52, the expected response rate was 59.7%x45%/53.7%=50.1%.

Consequently 1,597 patients had to be contacted to recruit 800 participants.
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As we planned to recruit 6,000 participants, with an expected response rate of 45%, 13,333
(6,000/0.45) people registered in the ALD file should have been contacted. However, in the
2004 survey, a number of those contacted proved to be ineligible for various reasons,
including inaccurate diagnosis encoded in the ALD file, and hospitalisations and deceases at
the time of the survey. Accordingly, we slightly increased the number of scheduled contacts:
16,429 patients were contacted.

Data collection procedure.

Each selected patient received a letter inviting him/her to participate in the survey, sent by
the National Health Insurance Fund. It did not mention the INCa or the word ‘cancer’, only
the tumour site. For example, women with a diagnosis of breast cancer were asked to
participate in a survey about their ‘breast disease’. It was necessary because in the 2004
survey 7% of participants never used the word “cancer” during their interview '*. The letter
also mentioned that information would be collected from participants’ medical records and
administrative records. Those who agreed to participate had to send back signed informed
consent letter. Those who did not respond were considered non-respondents. There was no
dunning letter, as required by the French Commission on Individual Data Protection and
Public Liberties (CNIL) that approved the study methodology.

Two years after diagnosis, participants were interviewed using the computer-assisted
telephone interview (CATI) system. The questionnaire dealt with many topics (never
mentioning the word “cancer”): socio-demographic background and socioeconomic status,
circumstances of diagnosis, relationships with the healthcare system and health
professionals, treatments received and perceived side effects, health-related quality of life
(SF12 scale 2®), cancer-related fatigue (EORTC QLQ scale %), recent pain (DN4 and ID-Pain

questionnaires *° 3"

, occupational status since diagnosis, perceived discrimination, social
support, diet and physical activity, alcohol and tobacco use, couple relationship and sexuality
since diagnosis, and fertility preservation. A postal questionnaire was proposed to people
with lung or upper aerodigestive tract cancer, as their condition could hamper their ability to

respond orally.
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For each participant, a medical survey was conducted with the physician who initiated cancer
treatment, to collect detailed information regarding tumour histology (stage, grade, size) and
treatments received. We also collected information from the national database SNIIR-AM,
including reimbursement data (physicians and other health professionals’ consultations,
prescribed drugs) and hospital discharge records *. We also collected data measured at the
residential area level to investigate spatial inequalities: socio-economic hardship indexes
% and measures of healthcare availability/accessibility (general practices, hospitals).

First data collection.

The first period of data collection, two years after diagnosis, occurred between March and
December 2012. Telephone interviews lasted on average 40 minutes. Among those with lung
or upper aerodigestive tract cancer, 68% asked for the postal questionnaire.

Among the 16,429 patients initially contacted, 50.5% returned the signed informed consent
letter and 4% of the contact letters were returned because of inaccurate postal addresses.
Patient eligibility was evaluated using three sources: a very brief questionnaire filled in by
patients and returned with their consent, SNIIR-AM data and the medical survey. The
proportion of eligible people was markedly lower than expected, especially among those
aged 53-82 at diagnosis (55.1% versus 63.6% among patients aged 18-52 at diagnosis). The
main reasons for ineligibility were: inaccurate diagnosis (51.5% of ineligible patients: benign
or second cancers, or errors in ALD file regarding the tumour site), inappropriate delay
between diagnosis and survey (21.7% of ineligible patients, in most cases late recording in
the ALD file), and patient death before the survey (16.4%). In line with the recommendations
of the American Association for Public Opinion Research, in order to compute a response
rate, we assumed that the proportion of eligible people was identical among those who did
not return the informed consent letter (‘unknown eligibility’) *°. The resulting response rates
were close to our expectations (42.8% for the age stratum “18-52 at diagnosis’ and 44.5% for
the age stratum ‘53-82 at diagnosis’, an average of 43.7%), Due to the high proportion of

ineligible people, the final sample size was only 4,349.
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Table 2 details the sample’s structure according to age and tumour site. Across the
agextumour site strata, the response rate varied between 37% (for women aged 53-82 at
diagnosis of endometrial cancer) and 52% (18-52xNon-Hodgkin lymphoma).

Table 2
Regarding the medical survey, data collection took place between March 2012 and March
2013. After several reminders by phone and letters, it was completed for 87.7% of
participants. SNIIR-AM data were collected for all participants.
Weighting procedures.
As we used a stratified random sampling design with a non-proportional allocation (see Table
1), we first computed sampling weights as reciprocals of the probabilities of selection in each
stratum. Second, as we collected data from the SNIIR-AM file for all contacted patients, we
had the opportunity to compare eligible respondents with eligible non-respondents.
Available information included gender, age, tumour site, and socio-economic hardship index
3 We also expected that patients’ health status was correlated to participation, thus we built
an indicator of cancer progression thanks to SNIIR-AM data for every contacted patient. We
considered that cancer was in progression for patients who met one of the following criteria:
other cancer diagnosed since 2011, treatment with chemotherapy, radiotherapy or targeted
therapy in 2012, admission to a palliative care unit in 2012, and decease.
The proportion of women was higher among respondents (52.8% versus 41.1% among non-
respondents), who were also younger on average (60.4 years-old versus 64.7 for men), while
non-respondents lived more frequently in areas with a high level of socio-economic hardship
(see Table 3). Breast cancers were markedly over-represented among respondents (35.1%
among respondents versus 22.4% among non-respondents), while upper aerodigestive tract
and lung cancers were under-represented (all in all, 8.9% versus 17.2%). The proportion of
cancers in progression was significantly higher among non-respondents (21.8% versus
17.4%).

Table 3
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As gender, age, socio-economic hardship, tumour site and cancer progression all had a
significant impact on participation, we adjusted initial weights for these five variables. The
final weights were created using an iterative process (ranking ratio estimation). Thanks to the
resulting weights, the marginal distribution for each of these variables was the same among
all respondents (N=4,349), among eligible patients (N=4,876) and among patients whose
eligibility status remained unknown (N=9,372).

Second data collection.

The National Health Insurance Fund will keep a matching file in order to propose
participation to the same participants, five years after their cancer diagnosis. This second

collection of data will be set up in 2015.

DISCUSSION

Objectives of the survey.

Before discussing these objectives, we must highlight that we collected two kinds of data:
retrospective data (for example, concerning circumstances of diagnosis and treatments
received) and data related to participants’ current living conditions. Analyses using
retrospective data may be influenced by a selection bias, as only “survivors” participated,
except for tumour sites associated with a very good survival rate two years after diagnosis.
The aims of the VICAN survey were twofold. First, it was designed in close cooperation with
the INCa, which is the official state agency in charge of coordinating public policies related to
the fight against cancer. From this perspective, the VICAN survey will be a powerful tool for
public policies’ evaluation and orientation in the short to medium term. For example, in order
to improve the way patients are informed of cancer diagnosis, the Cancer Plan 2009-2013

» 2136 \whose context

approved the generalisation of the “Diagnostic Disclosure Procedure
and content are precisely defined. Accordingly, specific questions were introduced in the first
questionnaire to assess the implementation of this measure. Second, this survey was

designed to stimulate social sciences research related to “cancer survivorship” in the French
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context, as psychosocial issues predominate over medical ones during this specific phase of
cancer journey "°¥.

The resort to medico-administrative databases.

Thanks to the specificities of the French healthcare system, we had the opportunity to use
medico-administrative databases (ALD & SNIIR-AM files). These databases provide a
convenient way to contact cancer survivors. In other countries, similar samples are built as
subsamples of very large general population surveys (see for example *%) or from cancer
registries covering the whole territory *°, but such surveys/registries are not available in
France. Moreover, these medico-administrative databases allowed us to target specific
populations (especially regarding tumour site and time since diagnosis) and to collect data on
both respondents and non-respondents (in order to detect and correct participation biases).
These databases also provide detailed and reliable data regarding healthcare utilisation,
while asking patients to self-report healthcare utilisation is both time-consuming and liable to
recall bias.

However, using medico-administrative databases raises legal and technical issues that
complicate the design of the survey. These databases also contain various kinds of
inaccuracies, especially since they were not initially designed as research tools. In VICAN,
these limits are illustrated by the relatively high level of ineligible patients among those who

were initially contacted.

(2495 words)
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Table 1. Sampling design: age at diagnosis & tumour sites strata (VICAN).

Age at diagnosis:

18-52 years old

53-82 years old

% in ALD expected % expected % in ALD expected % expected

Cancer type: file in sample size file in sample size
Breast cancer 40.6% 26.7% 800 171% 16.7% 500
Prostate cancer o 39.2% 20.0% 600
Melanoma 7.3% 10.0% 300 2.1% 5.0% 150
Thyroid cancer 9.7% 10.0% 300 _
Colorectal cancer 8.7% 11.7% 350 14.2% 10.0% 300
Upper aerodigestive tract cancers 9.8% 10.0% 300 4.6% 6.7% 200
Bladder cancer o 3.7% 6.7% 200
Kidney cancer 3.2% 5.0% 150 3.1% 5.0% 150
Non-Hodgkin lymphoma 5.3% 6.7% 200 3.5% 6.7% 200
Cervical cancer 4.3% 6.7% 200 2.5% 6.7% 200
Endometrial cancer o 0.5% 3.3% 100
Lung cancer 11.1% 13.3% 400 9.5% 13.3% 400

Total:  100% 100% 3000 100% 100% 3000

Reading example: among patients aged 18-52 at diagnosis, for the 9 selected tumour sites, breast cancers

represent 40.6% of patients registered in the ALD file in 2012. However, they were expected to represent

only 26.7% in the corresponding sample (N=800).
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Table 3. Comparison between eligible respondents and eligible non-respondents

(VICAN).
respondents non-respondents
(N=4,349) (N=527)
% column
Gender:
-men 47.2% 58.9%
-women 52.8% 41.1%***
Age: mean (SE) 60.4 (11.4) 64.7 (11.5)***
Social Deprivation Index:
-<first quartile 20.3% 14.4%
- [1°-3" quartiles] 33.4% 29.1%
->third quartile 46.3% 56.5%"*
Cancer type:
-breast cancer 35.1% 22.4%
-prostate cancer 24.8% 29.6%
-melanoma 3.1% 3.1%
-thyroid cancer 2.0% 1.4%
-colorectal cancer 11.8% 13.3%
-upper aerodigestive tract cancers 4.0% 9.1%
-bladder cancer 4.5% 4.8%
-kidney cancer 3.4% 3.6%
-non-Hodgkin lymphoma 3.2% 2.9%
-cervical cancer 1.3% 0.9%
-endometrial cancer 1.8% 0.8%
-lung cancer 4.9% 8.1%™*
Cancer progression since diagnosis:
-no 82.6% 78.2%
-yes 17.4% 21.8%***

*kk *% *

, ™%, ¥, ns: respectively statistically significant at p<0.001, p<0.01, p<0.05, not
significant (Student’s t-test for age, Pearson’s x2 for other variables).
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STROBE Statement—checklist of items that should be included in reports of observational studies

Item
No Recommendation
Title and abstract vl (a) Indicate the study’s design with a commonly used term in the title or the abstract
v {b) Provide in the abstract an informative and balanced summary of what was done

and what was found

Introduction

Background/rationale v 2

Explain the scientific background and rationale for the investigation being reported

Objectives v State specific objectives, including any prespecified hypotheses

Methods

Study design VvV o4 Present key elements of study design early in the paper

Setting Vo3 Describe the setting, locations, and relevant dates, including periods of recruitment,
exposure, follow-up, and data collection

Participants VvV 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of

selection of participants. Describe methods of follow-up

Case-control study—Give the eligibility criteria, and the sources and methods of
case ascertainment and control selection. Give the rationale for the choice of cases
and controls

Cross-sectional study—Give the eligibility criteria, and the sources and methods of
selection of participants

nmL‘ @/3/3("105\ E(Q {b) Cohort study—For matched studies, give matching criteria and number of

exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of
controls per case

Variables Vo7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect
modifiers. Give diagnostic criteria, if applicable
Data sources/ 8* For each variable of interest, give sources of data and details of methods of
measurement assessment (measurement). Describe comparability of assessment methods if there
not a /’/’O [ L’('e . is more than one group
Bias Vv 9 Describe any efforts to address potential sources of bias
Study size v 10 Explain how the study size was arrived at

Quantitative variables /' 11

Explain how quantitative variables were handled in the analyses. If applicable,
describe which groupings were chosen and why

Statistical methods v 12

Continued on next page

(&) Describe all statistical methods, including those used to control for confounding

() Describe any methods used to examine subgroups and interactions

{¢) Explain how missing data were addressed

{d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was
addressed

Cross-sectional study——If applicable, describe analytical methods taking account of
sampling strategy

(e} Describe any sensitivity analyses
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Results
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Participants v 13*%

{a) Report numbers of individuals at each stage of study—eg numbers potentially eligible,
exarnined for eligibility, confirmed eligible, included in the study, completing follow-up, and
analysed

{b) Give reasons for non-participation at each stage

(¢) Consider use of a flow diagram

Descriptive V' 4%
data

(a) Give characteristics of study participants {(eg demographic, clinical, socfal) and information
on exposures and potential confounders

(b) Indicate number of participants with missing data for each variable of interest

(c) Cohort study—Summarise follow-up time (eg, average and total amount)

Outcome data 15%*

ho+ a/‘l/;l; rc&é‘(e

Cohort study—Report numbers of outcome events or summary measures over time

Case-control study—Report numbers in each exposure category, or summary measures of

exposure

Cross-sectional study—Report numbers of outcome events or summary measures

Main results 16

not Q/V)A IC&A(( _

(@) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their
precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and
why they were included

{£) Report category boundaries when continuous variables were categorized

{c) If relevant, consider translating estimates of relative risk into absclute risk for a meaningful
time period

Other analyses 17

not apple co by

Report other analyses done—eg analyses of subgroups and interactions, and sensitivity
analyses

Discussion

Key results Vv 18

Summarise key results with reference to study objectives

Limitations V' 19

Discuss limitations of the study, taking into account sources of potential bias or imprecision.
Driscuss both direction and magnitude of any potential bias

Interpretation {, 20

Give a cautious overall interpretation of results considering objectives, limitations, multiplicity

of analyses, results from similar studies, and other relevant evidence

: Generalisabilit 21
éadg sl

Discuss the generalisability (external validity) of the study results

Other information

Funding Vv 22

Give the source of funding and the role of the funders for the present study and, if applicable,
for the original study on which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and

unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www .annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www strobe-statement.org.
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ABSTRACT

Introduction: Today a growing need exists for greater research into cancer survivorship,
focusing on different spheres of the day-to-day life of diagnosed patients. This article
describes the design and implementation of VICAN (“Vie aprés le CANcer’), a national
survey on French cancer survivors.

Method and Analysis: The target population included patients aged 18-82, diagnosed with
cancer between January and June 2010, and registered in one of the three main French
Health Insurance Schemes. It was restricted to 12 tumour sites. Sampling was stratified
using a non-proportional allocation, based on age at diagnosis (18-52 and 53-82) and tumour
site. Data was collected from telephone interviews with patients 2 and 5 years after
diagnosis, a medical survey completed by the physician who initiated cancer treatment, and
information from the national medico-administrative database on reimbursement data and
hospital discharge records. First data collection, 2 years after diagnosis, occurred between
March and December 2012. Second data collection (5 years after diagnosis) will be
conducted in 2015. Analyses will be conducted on various outcomes: quality-of-life, health
status, psychosocial conditions with a particular focus on the impact of cancer diagnosis on
labour market. The variety of measurements included in the survey will enable us to control

for a wide range of factors.

Ethics and Dissemination: The methodology of the VICAN survey was approved by three
national ethics commissions. Results of the study will be disseminated through national and
international research conferences and in articles published in international peer-reviewed

journals.

(239 words)
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Keywords: cancer survivorship, national survey, longitudinal data, return to work, living

conditions, quality of life.

Strengths and limitations of this study

This longitudinal survey investigates various topics related to cancer survivorship among a
large population-based national sample of 4,349 adults in France.

The survey combines 3 sources of data: patient-reported outcomes, medical records and
medico-administrative databases.

The use of medico-administrative databases to select participants from among all those
initially contacted, resulted in a high number of ineligible patients and a high number of

patients whose eligibility remained unknown.
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BACKGROUND

Over the past decades, the incidence of most cancers has increased in developed countries
3. At the same time, earlier diagnoses and more effective treatments have led to increased
survival rates for most cancers *. As a result, the population of cancer survivors is steadily
increasing. This has led to a growing number of studies on cancer survivorship, and to
consider survivorship as a major stage in the continuum of care "'°.

These studies have shown that many survivors face psychological, physical and social

challenges that may impact their daily lives and their quality of life. Cancer therapies can

1112 13 14

create long-term health problems that may become permanent, such as fatigue'' '“, pain™> ',

lymphoedema™®, infertility’®"®, cognitive impairment'®, urinary disorders®, and sexual
dysfunction®' 2. Cancer survivors are also at increased risk of developing a second cancer or

treatment-related heart failure® 24

, years after the diagnosis of the initial cancer. Regarding
the psychological effects, episodes of depression, anxiety, and distress may occur even long
time after cancer diagnosis. Furthermore, depressive symptoms are often described in
cancer survivors, with prevalence as high as 40% reported in those with lung cancer.
However they are often under-diagnosed and under-treated **?’. The epidemiological
evolution resulting from medical progress in screening and treatments has prompted the
need to reconsider the position of people with cancer in terms of the disease’s
consequences, in particular at the occupational level. Indeed, the short- and long-term
consequences of cancer treatment, as well as the initial diagnosis itself, can strongly
influence not only work-based opportunities in terms of access into employment and a return-
to-work, but also workplace activities focused on ensuring job tenure. In addition to the

|28

physical 2 and cognitive *° limitations which may impair the participation of cancer survivors

30 31

in the labour market, the role of negative relationships with co-workers and employers *

is an important one. Remaining in employment and the prospect of a return to work have

both been identified as key aspects for cancer survivors’ quality of life **3°. Several studies

36 37

have underlined the need for comprehensive long-term care for cancer survivors and

emphasised the lack of data on the evolution of side effects of cancer treatments over time.
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Despite pain being one of the symptoms which most affects patients’ lives, the management

of persistent pain is still often suboptimal®®

. To ensure a better quality of life for patients, to
organize appropriate long-term follow-up for them, and to allow them to regain their place in
society, it is necessary to acquire a greater understanding of the mid- and long-term physical
and psychological consequences of the disease and their social impact. It was in this context
that, the American Cancer Society’s Studies of Cancer Survivors (SCS I-ll) were initiated in
2007 in the United States *. In Europe, similar studies have been implemented, for example,
the PROFILES registry in the Netherlands in 2011 *°. Following the recommendations of the
French national 2009-2013 Cancer Plan to financially support surveys collecting data on
cancer survivors’ living conditions, *' the French National Cancer Institute (INCa) entrusted
the implementation of VICAN (“Vie apres le CANcer’) - a national survey on French cancer

survivors - to the INSERM UMR*

912 research unit.

Objectives of the VICAN survey.

The aim of the VICAN survey is to document the living conditions of adult cancer patients 2

and 5 years after cancer diagnosis. More specifically, the objectives are:

- First, to study the labour market outcomes.

As an increasing number of people of working age are being diagnosed with
cancer, growing importance is being attached to the workplace consequences of
cancer “?* % However, some important aspects of this issue are often neglected
and need further research *°. In particular, the effect of cancer on an individual’s
employability needs to be disentangled from the effects of his/her socio-economic
status. Integrating variables related to work characteristics will help us to
understand the true effect of living with cancer on the individual survivor's
economic situation. Important individual characteristics, such as economic status
and psychosocial issues may either weaken or strengthen the effects that cancer
has on job tenure and employability, and need to be documented. Furthermore,
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the role of medical outcomes is often missing in related research studies. By
simultaneously integrating variables related to an individual’s economic situation,
his/her social-economic characteristics, and medical data related to cancer, this
survey will be able to shed some important light on the deleterious effects of
cancer on working life at the individual level. The collection of data over a 5-year
period after diagnosis will also allow us to describe the impact of cancer on
professional trajectories and the transitions between different states in the

workplace*.

Second, to determine the nature, prevalence, and temporality of factors that may
negatively affect or improve the quality of life and daily life of cancer survivors, and
to study their evolution at 2 and 5 years after cancer diagnosis. Health-related
quality of life is a key element both in the evaluation of life after cancer diagnosis
and in creating a balanced life for the individual. Accordingly, understanding the
factors affecting long-term quality of life remains an important research issue *°.
Particular attention will be given in the survey to health status (treatment follow-up,
management of treatment-related side-effects, comorbidities, cancer relapse or
second cancer) and also to psychosocial conditions (lifestyle behaviours,
perceived discrimination, family and social support). Relevant questions include for
example: Are cancer sequelae diagnosed and treated well? What is the impact of
long-term sequelae on people with cancer where the prognosis is very good? Do
the changes in lifestyle behaviours impact on quality of life? What is the role of
social inequalities?

Third, to evaluate the physical, psychological and social needs of cancer survivors.
For example, one of the questions to ask whether patients are satisfied with the

information provided on treatment side-effects or on the risk of treatment-induced

infertility?
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- Fourth, to compare new data with results from a French survey performed in

200432 42 44 46—50.

A study 2 and 5 years after cancer diagnosis.

In this article we consider that cancer survivorship begins after primary treatment® .
Therefore, we chose to implement the first part of the survey in patients 2 years after cancer
diagnosis, effectively in the “recovery” phase, which follows the primary treatment phase.
This choice allowed us to interview survivors who had cancer with intermediate or poor
prognosis.

The second interview will occur in 2015, 5 years after cancer diagnosis, effectively at the end
of the “early monitoring phase” (2-5 years after diagnosis), which is the period where the risk
of relapse and of treatment side effects is greatest.

From the point of view of labour market outcomes, the choice of a survey 2 years after
cancer diagnosis was based on the specificity of the social security system in France. State
legislation provides considerable protection to workers and the impact of cancer diagnosis or
of other chronic diseases on employability is quite different compared with many other
countries, especially those where patients are confronted with a job-lock situation, whereby
they are effectively tied to the same company in order to benefit from healthcare (e.g., in the
United States). Indeed, in France and other countries with similar social security systems,
little is known about the role played by sociodemographic, socioeconomic and clinical
characteristics on the capacity of patients to retain their professional situation after diagnosis.
Literature about other countries has demonstrated that the deleterious effect of cancer on
professional trajectories begins to manifest itself at an early stage after diagnosis, and
persists beyond the first 2 years 2. This justifies the choice of interviewing the same
individuals 2 and 5 years after diagnosis, as the information gathered may help us both to
understand the situation French cancer survivors are confronted with in the labour market,
and to analyse the extent to which the effects of cancer on labour market outcomes are
irreversible.
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This article aims to describe the design and implementation of this innovative and ambitious
survey, which combines patients’ self-reported data, information collected from their medical

records, and administrative records for healthcare use.

METHODS

Definition of target population.

The survey targeted adult patients with cancer diagnosed between January and June 2010.
As the active treatment phase does not usually last more than 12 months, targeted patients
had experienced life after cancer for at least one year when first interviewed two years after
diagnosis. People under 18 years old at diagnosis were excluded from the survey for legal
reasons. Those over 82 years old at diagnosis were also excluded for practical reasons.
Although the latter group represent 7% of cancer incidence in France %, they would have
been aged >84 at the time of first data collection, and telephone interviews with this age-
group can be quite difficult for several reasons: they frequently live in institutions with no
personal telephone line; they are prone to refuse telephone surveys; hearing problems
frequently complicate the interview ** *°.

Health insurance is compulsory in France. All those treated for cancer are registered in the
Long Duration Disease File of the National Health Insurance Fund (ALD file), with a code
detailing the tumour site. For practical reasons, we restricted the survey to patients
registered with one of the three main Health Insurance Schemes (CNAMTS for salaried
workers, RSI for self-employed workers, MSA for farmers) which together cover more than
90% of the French population. Eligibility was restricted to French-speaking patients

diagnosed with first malignant cancer and living in France for at least two years.

Sample stratified according to age and tumour site.
As our main objective was to investigate the barriers to and drivers of patients’ return to
work, we over-represented those aged <54 at diagnosis, as they were aged <56 at the time
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of the survey and therefore too young for retirement or early retirement schemes.
Accordingly, we defined two age strata - 18-52 and 53-82 at diagnosis - with a weight of 50%
for each stratum.

We also restricted the survey to 12 tumour sites which accounted for 88% of global cancer
incidence in France in 2012 . Site selection depended on four criteria: global incidence,
incidence by age (in line with our two age strata above), two-year survival rate and level of
scientific interest (for example we planned to focus on lung cancer because of recent
improvements in associated survival). Selected tumour sites included cancers with good
prognosis (breast, prostate and thyroid cancers, melanoma), others with intermediate
prognosis (colorectal, bladder, kidney, cervical, endometrial and upper aerodigestive tract

cancers, Non-Hodgkin lymphoma), and one with poor prognosis (lung cancer) °’.

Sampling design.

A simple random sampling design was applied to each of the 24 strata (2 age rangesx12
tumour sites) using the ALD file. In order to over-represent both people aged <54 at
diagnosis and relatively rare tumour sites, we did not opt for proportional allocation. Sample
sizes were determined a priori within each stratum for a global sample size of N=6,000 (see
Table 1). The objective was to have enough statistical power to conduct analyses separately
for certain tumour sites, and to complete data collection within a reasonable period of time.
Based on the experience of the survey carried out in 2004, which allowed us to use data
collected for many topics*’, including employment® “* 4 the chosen targeted sizes per
tumour site and per age range seemed a good compromise. We excluded prostate, bladder
and endometrial cancers from the age stratum ‘18-52 at diagnosis’, because these cancers
have a much higher incidence among older people. Conversely, we excluded thyroid cancer
from the stratum ‘53-82 at diagnosis’, because its incidence sharply decreases after age 55

53

Table 1
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For each stratum, we estimated the number of contacts necessary to achieve the target size
using the response rate observed for the 2004 survey. We also took into account the
difference in recruitment procedures between both surveys. For example, the desired sample
size for the stratum ‘breast cancer/18-52 at diagnosis’ was N=800 in the VICAN study. In
2004, the observed response rate for this population was 59.7%. However, in that survey,
patients were recruited by telephone by physicians from the National Health Insurance Fund,
and the global response rate was 53.7%. Instead in 2012, for the first data collection of
VICAN, we planned to recruit participants by postal mail (see below). Accordingly, we
expected a lower response rate. A survey conducted in 2007 (among patients with diabetes
°%) with the same recruitment procedure (a postal letter sent by the National Health Insurance
Fund) had a response rate of 45%. We expected a similar global response rate for the first
data collection of VICAN. Therefore in 2012, for patients with breast cancer diagnosed at age
18-52, the expected response rate was 59.7%%45%/53.7%=50.1%. Consequently 1,597
patients had to be contacted to recruit 800 participants.

As we planned to recruit 6,000 participants, with an expected response rate of 45%, 13,333
(6,000/0.45) people registered in the ALD file should have been contacted. However, in the
2004 survey, a number of those contacted proved to be ineligible for various reasons,
including inaccurate diagnosis encoded in the ALD file, and hospitalisations and deceases at
the time of the survey. Taking what had happened in the 2004 survey into account, we
decided to slightly increase the number of scheduled contacts. In the end, 16,429 patients

were contacted.

Data collection procedure.

Each selected patient received a letter inviting him/her to participate in the survey, sent by
the National Health Insurance Fund. It did not mention the INCa or the word ‘cancer’, only
the tumour site. For example, women with a diagnosis of breast cancer were asked to
participate in a survey about their ‘breast disease’. This approach was chosen because in the
2004 survey 7% of participants never used the word “cancer” during their interview *’. The
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letter also mentioned that information would be collected from participants’ medical records
and administrative records. Those who agreed to participate had to send back a signed
informed consent letter. Those who did not respond were considered non-respondents. One
dunning letter was sent. The study methodology was approved by three national ethics
commissions: the CCTIRS (Comité Consultatif sur le Traitement de I'Information en Matiere
de Recherche dans le Domaine de la Santé, study registered under n°11-143), the ISP
(Institute of Public Health, study registered under n°C11-63) and the CNIL (French
Commission on Individual Data Protection and Public Liberties, study registered under
n°911290).

In 2012, participants were interviewed using the computer-assisted telephone interview
(CATI) system. A postal questionnaire was proposed to people with lung or upper
aerodigestive tract cancer, as their condition could have hampered their ability to respond

orally.

Data collected 2 years after diagnosis.

The CATI interview questionnaire dealt with many topics: socio-demographic background
and socioeconomic status, circumstances of diagnosis, relationships with the healthcare
system and health professionals, treatments received and perceived side effects. The word
cancer was never mentioned. The questionnaire also included items related to perceived
discrimination, social support, couple relationships, sexuality since diagnosis, and fertility
preservation. Lifestyle-related outcomes such as diet and physical activity, alcohol and
tobacco use were documented as well and several validated scales evaluated quality of life,
fatigue and pain. Health-related quality of life was assessed using the French version of the
SF12 scale *°. Cancer-related fatigue was evaluated using the EORTC QLQ scale . Pain
was estimated using two validated scales: the DN4 and ID-Pain questionnaires ®'
Moreover, since our survey focused on the impact of cancer on employment, a large part of
the questionnaire was dedicated to this topic. Participants were asked about their working life
during the study period (occupational status at the time of diagnosis and changes of status
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over the study period), and their working conditions (type of job, work contract, work
schedules, and income).They were also asked about the number and duration of periods of
sick leave they had taken because of cancer. In addition, they were asked about perceived
difficulty at work, and any work adjustments they had made or that had been proposed to
them because of the disease.

For each participant, a medical survey was conducted with the physician who initiated cancer
treatment, to collect detailed information regarding tumour histology (stage, grade, size) and
treatments received. We also collected information from the national SNIIR-AM database,
which includes financial reimbursement data (for physicians’ and other health professionals’
consultations, and for prescribed drugs) as well as hospital discharge records °°. We also
collected data measured at the residential area level to investigate spatial inequalities: socio-

economic hardship indexes % ©°

, and measures of healthcare availability/accessibility
(general practices, hospitals).

The patient and medical questionnaires are all available on the INCa website .

First data collection.

The first period of data collection, two years after diagnosis, occurred between March and
December 2012. Telephone interviews lasted on average 40 minutes. Among those with lung
or upper aerodigestive tract cancer who had the choice between a telephonic or postal
interview, 68% asked for the latter.

Among the 16,429 patients initially contacted, 6,529 returned the signed informed consent
form (see Figure 1). Patient eligibility was evaluated using three sources: a very brief
questionnaire completed by patients and returned with their consent, SNIIR-AM data and the
medical survey. In this context, among the 6,529 individuals who provided signed informed
consent, 1653 were excluded because of non-eligibility. Similarly, among the 9,900
individuals who did not return the consent form, 1750 were identified as non-eligible.
Consequently, of the 8,279 individuals whose eligibility or non-eligibility could be ascertained,
only 58.9% were effectively eligible (55.1% and 63.6% among those aged 53-82 and aged
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18-52 at diagnosis, respectively). The proportion of eligible people was markedly lower than
expected, especially among those aged 53-82 at diagnosis.

Figure 1
The main reasons for ineligibility included inaccurate diagnosis (for 51.5% of ineligible
patients: benign or second cancers, or errors in ALD file regarding the tumour site),
inappropriate delay between diagnosis and survey (for 21.7% of ineligible patients: in most
cases late recording in the ALD file), and patient death before the survey (for 16.4% of
ineligible patients). In line with the recommendations of the American Association for Public
Opinion Research, in order to compute a response rate, we assumed that the proportion of
eligible people was identical among those who did not return the informed consent letter
(‘unknown eligibility’) ®”. The resulting response rates were close to our expectations (42.8%
for the age stratum ‘18-52 at diagnosis’ and 44.5% for the age stratum ‘53-82 at diagnosis’,
providing an average of 43.7%). Due to the high proportion of ineligible people, the final
sample size was only N=4,349.
Table 2 details the sample according to age and tumour site. Across the agextumour site
strata, the response rate varied between 37% (for women aged 53-82 at diagnosis of
endometrial cancer) and 52% (18-52xNon-Hodgkin lymphoma).

Table 2
With respect to the medical survey, data collection took place between March 2012 and
March 2013. After several reminders by phone and letters, it was completed for 87.7% of

participants. SNIIR-AM data were collected for all participants.

Weighting procedures.

As we used a stratified random sampling design with non-proportional allocation (see Table
1), we first computed sampling weights as reciprocals of the probabilities of selection in each
stratum. Second, as we collected data from the SNIIR-AM file for all contacted patients, we

had the opportunity to compare eligible respondents with eligible non-respondents.
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Available information included gender, age, tumour site, and socio-economic hardship index
% We also expected that patients’ health status was correlated to participation. Accordingly,
we built an indicator of cancer progression using SNIIR-AM data for every patient contacted.
We considered that patients who met one of the following criteria had progressive cancer:
second cancer diagnosed since 2011, treatment with chemotherapy, radiotherapy or targeted
therapy in 2012, admission to a palliative care unit in 2012, and death.

The proportion of women was higher among respondents (52.8% versus 41.1% among non-
respondents). Female respondents were also younger on average than their male
counterparts (60.4 years-old versus 64.7), while non-respondents lived more frequently in
areas with a high level of socio-economic hardship (see Table 3). Breast cancer was
markedly over-represented among respondents (35.1% among respondents versus 22.4%
among non-respondents), while upper aerodigestive tract and lung cancers were under-
represented (overall 8.9% versus 17.2%). The proportion of individuals with progressive
cancer was significantly higher among non-respondents (21.8% versus 17.4%).

Table 3

As gender, age, socio-economic hardship, tumour site and cancer progression all had a
significant impact on participation, we adjusted initial weights for these five variables. The
final weights were created using an iterative process (ranking ratio estimation). Thanks to the
resulting weights, the marginal distribution for each of these variables was the same among
all respondents (N=4,349), among eligible patients (N=4,876) and among patients whose

eligibility status remained unknown (N=8,150).

Second data collection.
The National Health Insurance Fund will keep a matching file in order to propose
participation to the same participants, five years after their cancer diagnosis. This second

collection of data will occur in 2015.
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Planned statistical analysis

Data analyses will be conducted using the SPSS software (PASW Statistics 18, version
18.0.3), Stata/SE software (version 12.1) or R (version 3.0.2). Cross-sectional and
longitudinal analyses will be performed. For the former, multivariate linear or logistic
regressions will be used, depending on the nature of the outcomes. For longitudinal
analyses, linear or logistic mixed-model regressions will be used, depending on the nature of
the outcomes, to account for repeated measurements. The variety of measurements
included in the survey will enable us to control for a wide range of factors. A continuous-time
Markov process model will be implemented to evaluate the impact of cancer diagnosis on
mobility between the different states of the labour market (e.g., employment, unemployment,

retirement, inactivity).

DISCUSSION

Objectives of the survey.

Before discussing the survey’s objectives, we must highlight that we collected two kinds of
data: retrospective data (e.g., concerning circumstances of diagnosis and treatments
received), and data related to participants’ current living conditions. Analyses using
retrospective data may be influenced by selection bias, as only “survivors at 2 years” were
interviewed and not everyone initially diagnosed with cancer. However this bias was certainly
limited for tumour sites associated with a very good survival rate two years after diagnosis.
The VICAN survey has two main objectives. First, it was designed in close cooperation with
the INCa, which is the official French state agency in charge of coordinating public policy
related to the fight against cancer. From this perspective, the VICAN survey will be useful for
public healthcare policy evaluation and orientation, in the short to medium term. For
example, in order to improve the way patients are informed of cancer diagnosis, the Cancer
Plan 2009-2013 approved the generalisation of the “Diagnostic Disclosure Procedure” *' %,
whose context and content are precisely defined. Accordingly, specific questions were
introduced in the first questionnaire of the VICAN survey to assess the real world
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implementation of this measure. Second, VICAN was designed to encourage social sciences
research on “cancer survivorship” in the French context, as psychosocial issues dominate

medical issues in this specific phase of the cancer trajectory '°°°.

Using medico-administrative databases.
Thanks to the specificities of the French healthcare system, we had the opportunity to use
medico-administrative databases (ALD & SNIIR-AM files). These databases are now widely

used for research purposes in many fields’®"?

and provide an effective way to contact cancer
survivors. In other countries, similar samples have been created as subsamples of very large
general population surveys " or from cancer registries covering the whole territory *°, but
such surveys/registries are not available in France. Moreover, these medico-administrative
databases allowed us to target specific populations (especially regarding tumour site and
time since diagnosis) and to collect data on both respondents and non-respondents (in order
to detect and correct for participation biases). These databases also provide detailed and
reliable data regarding healthcare utilisation, unlike asking patients to self-report healthcare
utilisation, which is both time-consuming and liable to recall bias. It is true however that many
studies have shown that the effects of such biases on reported outcomes are minor ">’8,

Despite their value, the use of medico-administrative databases raises legal and technical
issues that complicate the design of the survey. These databases also contain various kinds
of inaccuracies, especially since they were not initially designed as research tools. In the

VICAN survey, these limitations are illustrated by the relatively high level of ineligible patients

among those who were initially contacted.

Ethics and Dissemination: The study methodology was approved by three national ethics
commissions: the CCTIRS (Comité Consultatif sur le Traitement de I'Information en Matiere
de Recherche dans le Domaine de la Santé, study registered under n°11-143), the ISP
(Institute of Public Health, study registered under n°C11-63) and the CNIL (French
Commission on Individual Data Protection and Public Liberties, study registered under
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n°911290). Confidentiality is assured for all participants with regard to any personal
responses and information provided, as all data collected are anonymized. Results of the
study will be disseminated through national and international research conferences and in

articles published in international peer-reviewed journals.
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Table 1. Sampling design: age at diagnosis & tumour sites strata (VICAN).

Age at diagnosis:

18-52 years old

53-82 years old

% in ALD expected % expected % in ALD expected % expected

Cancer type: file in sample size file in sample size
Breast cancer 40.6% 26.7% 800 17.1% 16.7% 500
Prostate cancer - 39.2% 20.0% 600
Melanoma 7.3% 10.0% 300 21% 5.0% 150
Thyroid cancer 9.7% 10.0% 300 _
Colorectal cancer 8.7% 11.7% 350 14.2% 10.0% 300
Upper aerodigestive tract cancers 9.8% 10.0% 300 4.6% 6.7% 200
Bladder cancer - 3.7% 6.7% 200
Kidney cancer 3.2% 5.0% 150 3.1% 5.0% 150
Non-Hodgkin lymphoma 5.3% 6.7% 200 3.5% 6.7% 200
Cervical cancer 4.3% 6.7% 200 2.5% 6.7% 200
Endometrial cancer - 0.5% 3.3% 100
Lung cancer 11.1% 13.3% 400 9.5% 13.3% 400

Total:  100% 100% 3000 100% 100% 3000

Reading example: among patients aged 18-52 at diagnosis, for the 9 selected tumour sites, 40.6% of

patients registered in the ALD file in 2012 had breast cancer. The expected figure was much lower in the

sample: 26.7% (N=800).
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Table 2. Final sample: age at diagnosis & tumour sites strata (VICAN). 9
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Age at =

diagnosis: g

Cancer type: 18-52 53-82  Total %
Breast cancer 971 379 1,350 B
Prostate cancer _ 479 479 §
Melanoma 162 114 276 g
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Colorectal cancer 258 229 487 %
o

Upper aerodigestive tract cancers 153 131 284 IS
o

Bladder cancer o 143 143 a
\‘
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1

2

3 Table 3. Comparison between eligible respondents and eligible non-respondents
4

5 (VICAN).

6

7 respondents non-respondents
8 (N=4,349) (N=527)
9 % column

10

11 Gender:

12 -men 47.2% 58.9%
13 -women 52.8% 41.1%***
1;‘ Age: mean (SE) 60.4 (11.4) 64.7 (11.5)"**
16 Social Deprivation Index:

17 -<first quartile 20.3% 14.4%

18 - [1°-3" quartiles] 33.4% 29.1%
-’218 ->third quartile 46.3% 56.5%***
21 Cancer type:

22 -breast cancer 35.1% 22.4%

23 -prostate cancer 24.8% 29.6%
24 -melanoma 3.1% 3.1%

25 -thyroid cancer 2.0% 1.4%

26 -colorectal cancer 11.8% 13.3%

% -upper aerodigestive tract cancers 4.0% 9.1%

29 -bladder cancer 4.5% 4.8%

30 -kidney cancer 3.4% 3.6%

31 -non-Hodgkin lymphoma 3.2% 2.9%

32 -cervical cancer 1.3% 0.9%

33 -endometrial cancer 1.8% 0.8%

34 -lung cancer 4.9% 8.1%***
35 Cancer progression since

36 diagnosis: 82.6% 78.2%
g; -no 17.4% 21.8%***
39 “yes

40 ¥, ns: respectively statistically significant at p<0.001, p<0.01, p<0.05,
41 not significant (Student’s t-test for age, Pearson’s x? for other variables).
42
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ABSTRACT

Introduction: Today a growing need exists for greater research into cancer survivorship,
focusing on different spheres of the day-to-day life of diagnosed patients. This article
describes the design and implementation of VICAN, a national survey on French cancer
survivors.

Method and Analysis: The target population included patients aged 18-82, diagnosed with
cancer between January and June 2010, and registered in one of the three main French
Health Insurance Schemes. It was restricted to 12 tumour sites accounting for 88% of cancer
incidence in France. Sampling was stratified using a non-proportional allocation, based on
age at diagnosis (18-52 and 53-82) and tumour site. Data was collected from telephone
interviews with patients 2 and 5 years after diagnosis, a medical survey completed by the
physician who initiated cancer treatment, and information from the national medico-
administrative database on reimbursement data and hospital discharge records. First data
collection, 2 years after diagnosis, occurred between March and December 2012. Overall,
16,429 patients were initially contacted by mail. The final sample size was 4,349, with a
global response rate of 43.7%. A weighting procedure was applied using the probabilities of
selection in each stratum and also the following characteristics (all correlated to participation)
which were available for both respondents and non-respondents: gender, age, socio-
economic status, tumour site and cancer progression at the time of the survey. Second data
collection (5 years after diagnosis) will be conducted in 2015.

Ethics and Dissemination: The VICAN survey provides a powerful tool for public healthcare
policy evaluation and orientation in the short to medium term. It will also generate a
considerable dataset for behavioural and social sciences research in order to document

“cancer survivorship” in the French context.

(278 words)
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conditions, quality of life.

Strengths and limitations of this study

This longitudinal survey investigates various topics related to cancer survivorship among a
large population-based national sample of 4,349 adults in France.

The survey combines 3 sources of data: patient-reported outcomes, medical records and
medico-administrative databases.

The use of medico-administrative databases to select participants from among all those
initially contacted, resulted in a high number of ineligible patients and a high number of

patients whose eligibility remained unknown.
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BACKGROUND

Over the past decades, the incidence of most cancers has increased in developed countries
3 At the same time, earlier diagnoses and more effective treatments have led to increased
survival rates for most cancers *°. As a result, the population of cancer survivors is steadily
increasing. This has led to a growing number of studies on cancer survivorship, and to
consider survivorship as a major stage in the continuum of care "'°.

These studies have shown that many survivors face psychological, physical and social

challenges that may impact their daily lives and their quality of life. Cancer therapies can

1112 13 14

create long-term health problems that may become permanent, such as fatigue'' ', pain™ ',

16-18

lymphoedema™®, infertility’®"®, cognitive impairment'®, urinary disorders®, and sexual

dysfunction?' 2. Cancer survivors are also at increased risk of developing a second cancer or

treatment-related heart failure?® 24

, years after the diagnosis of the initial cancer. Regarding
the psychological effects, episodes of depression, anxiety, and distress may occur even long
time after cancer diagnosis. Furthermore, depressive symptoms are often described in
cancer survivors, with prevalence as high as 40% reported in those with lung cancer.
However they are often under-diagnosed and under-treated ***’. The epidemiological
evolution resulting from medical progress in screening and treatments has prompted the
need to reconsider the position of people with cancer in terms of the disease’s
consequences, in particular at the occupational level. Indeed, the short- and long-term
consequences of cancer treatment, as well as the initial diagnosis itself, can strongly
influence not only work-based opportunities in terms of access into employment and a return-
to-work, but also workplace activities focused on ensuring job tenure. In addition to the

|28

physical “© and cognitive 29 limitations which may impair the participation of cancer survivors

30 31

in the labour market, the role of negative relationships with co-workers and employers *

is an important one. Remaining in employment and the prospect of a return to work have

both been identified as key aspects for cancer survivors’ quality of life **3°. Several studies

36 37

have underlined the need for comprehensive long-term care for cancer survivors and

emphasised the lack of data on the evolution of side effects of cancer treatments over time.

4
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Despite pain being one of the symptoms which most affects patients’ lives, the management

of persistent pain is still often suboptimal®®

. To ensure a better quality of life for patients, to
organize appropriate long-term follow-up for them, and to allow them to regain their place in
society, it is necessary to acquire a greater understanding of the mid- and long-term physical
and psychological consequences of the disease and their social impact. It was in this context
that, the American Cancer Society’s Studies of Cancer Survivors (SCS I-ll) were initiated in
2007 in the United States *. In Europe, similar studies have been implemented, for example,
the PROFILES registry in the Netherlands in 2011 *°. Following the recommendations of the
French national 2009-2013 Cancer Plan to financially support surveys collecting data on
cancer survivors’ living conditions, *' the French National Cancer Institute (INCa) entrusted

the implementation of VICAN - a national survey on French cancer survivors - to the

INSERM UMR 912 research unit.

Objectives of the VICAN survey.

The aim of the VICAN survey is to document the living conditions of adult cancer patients 2

and 5 years after cancer diagnosis. More specifically, the objectives are:

- First, to study the labour market outcomes.

As an increasing number of people of working age are being diagnosed with
cancer, growing importance is being attached to the workplace consequences of
cancer “* *_ However, some important aspects of this issue are often neglected
and need further research *°. In particular, the effect of cancer on an individual’s
employability needs to be disentangled from the effects of his/her socio-economic
status. Integrating variables related to work characteristics will help us to
understand the true effect of living with cancer on the individual survivor’'s
economic situation. Important individual characteristics, such as economic status
and psychosocial issues may either weaken or strengthen the effects that cancer
has on job tenure and employability, and need to be documented. Furthermore,
the role of medical outcomes is often missing in related research studies. By

5
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simultaneously integrating variables related to an individual’s economic situation,
his/her social-economic characteristics, and medical data related to cancer, this
survey will be able to shed some important light on the deleterious effects of
cancer on working life at the individual level. The collection of data over a 5-year
period after diagnosis will also allow us to describe the impact of cancer on
professional trajectories and the transitions between different states in the

workplace*.

Second, to determine the nature, prevalence, and temporality of factors that may
negatively affect or improve the quality of life and daily life of cancer survivors, and
to study their evolution at 2 and 5 years after cancer diagnosis. Health-related
quality of life is a key element both in the evaluation of life after cancer diagnosis
and in creating a balanced life for the individual. Accordingly, understanding the
factors affecting long-term quality of life remains an important research issue “°.
Particular attention will be given in the survey to health status (treatment follow-up,
management of treatment-related side-effects, comorbidities, cancer relapse or
second cancer) and also to psychosocial conditions (lifestyle behaviours,
perceived discrimination, family and social support). Relevant questions include for
example: Are cancer sequelae diagnosed and treated well? What is the impact of
long-term sequelae on people with cancer where the prognosis is very good? Do
the changes in lifestyle behaviours impact on quality of life? What is the role of
social inequalities?

Third, to evaluate the physical, psychological and social needs of cancer survivors.
For example, one of the questions to ask whether patients are satisfied with the

information provided on treatment side-effects or on the risk of treatment-induced

infertility?

6
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- Fourth, to compare new data with results from a French survey performed in

200432 42 44 46—50.

A study 2 and 5 years after cancer diagnosis.

In this article we consider that cancer survivorship begins after primary treatment® .
Therefore, we chose to implement the first part of the survey in patients 2 years after cancer
diagnosis, effectively in the “recovery” phase, which follows the primary treatment phase.
This choice allowed us to interview survivors who had cancer with intermediate or poor
prognosis.

The second interview will occur in 2015, 5 years after cancer diagnosis, effectively at the end
of the “early monitoring phase” (2-5 years after diagnosis), which is the period where the risk
of relapse and of treatment side effects is greatest.

From the point of view of labour market outcomes, the choice of a survey 2 years after
cancer diagnosis was based on the specificity of the social security system in France. State
legislation provides considerable protection to workers and the impact of cancer diagnosis or
of other chronic diseases on employability is quite different compared with many other
countries, especially those where patients are confronted with a job-lock situation, whereby
they are effectively tied to the same company in order to benefit from healthcare (e.g., in the
United States). Indeed, in France and other countries with similar social security systems,
little is known about the role played by sociodemographic, socioeconomic and clinical
characteristics on the capacity of patients to retain their professional situation after diagnosis.
Literature about other countries has demonstrated that the deleterious effect of cancer on
professional trajectories begins to manifest itself at an early stage after diagnosis, and
persists beyond the first 2 years 2. This justifies the choice of interviewing the same
individuals 2 and 5 years after diagnosis, as the information gathered may help us both to
understand the situation French cancer survivors are confronted with in the labour market,
and to analyse the extent to which the effects of cancer on labour market outcomes are
irreversible.

7
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This article aims to describe the design and implementation of this innovative and ambitious
survey, which combines patients’ self-reported data, information collected from their medical

records, and administrative records for healthcare use.

METHODS

Definition of target population.

The survey targeted adult patients with cancer diagnosed between January and June 2010.
As the active treatment phase does not usually last more than 12 months, targeted patients
had experienced life after cancer for at least one year when first interviewed two years after
diagnosis. People under 18 years old at diagnosis were excluded from the survey for legal
reasons. Those over 82 years old at diagnosis were also excluded for practical reasons.
Although the latter group represent 7% of cancer incidence in France %, they would have
been aged >84 at the time of first data collection, and telephone interviews with this age-
group can be quite difficult for several reasons: they frequently live in institutions with no
personal telephone line; they are prone to refuse telephone surveys; hearing problems
frequently complicate the interview ** *°.

Health insurance is compulsory in France. All those treated for cancer are registered in the
Long Duration Disease File of the National Health Insurance Fund (ALD file), with a code
detailing the tumour site. For practical reasons, we restricted the survey to patients
registered with one of the three main Health Insurance Schemes (CNAMTS for salaried
workers, RSI for self-employed workers, MSA for farmers) which together cover more than

90% of the French population. Eligibility was restricted to French-speaking patients

diagnosed with first malignant cancer and living in France for at least two years.

Sample stratified according to age and tumour site.
As our main objective was to investigate the barriers to and drivers of patients’ return to
work, we over-represented those aged <54 at diagnosis, as they were aged <56 at the time

8
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of the survey and therefore too young for retirement or early retirement schemes.
Accordingly, we defined two age strata - 18-52 and 53-82 at diagnosis - with a weight of 50%
for each stratum.

We also restricted the survey to 12 tumour sites which accounted for 88% of global cancer
incidence in France in 2012 . Site selection depended on four criteria: global incidence,
incidence by age (in line with our two age strata above), two-year survival rate and level of
scientific interest (for example we planned to focus on lung cancer because of recent
improvements in associated survival). Selected tumour sites included cancers with good
prognosis (breast, prostate and thyroid cancers, melanoma), others with intermediate
prognosis (colorectal, bladder, kidney, cervical, endometrial and upper aerodigestive tract

cancers, Non-Hodgkin lymphoma), and one with poor prognosis (lung cancer) °’.

Sampling design.

A simple random sampling design was applied to each of the 24 strata (2 age rangesx12
tumour sites) using the ALD file. In order to over-represent both people aged <54 at
diagnosis and relatively rare tumour sites, we did not opt for proportional allocation. Sample
sizes were determined a priori within each stratum for a global sample size of N=6,000 (see
Table 1). The objective was to have enough statistical power to conduct analyses separately
for certain tumour sites, and to complete data collection within a reasonable period of time.
Based on the experience of the survey carried out in 2004, which allowed us to use data
collected for many topics*’, including employment® “* *  the chosen targeted sizes per
tumour site and per age range seemed a good compromise. We excluded prostate, bladder
and endometrial cancers from the age stratum ‘18-52 at diagnosis’, because these cancers
have a much higher incidence among older people. Conversely, we excluded thyroid cancer
from the stratum ‘53-82 at diagnosis’, because its incidence sharply decreases after age 55

53

Table 1

9
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For each stratum, we estimated the number of contacts necessary to achieve the target size
using the response rate observed for the 2004 survey. We also took into account the
difference in recruitment procedures between both surveys. For example, the desired sample
size for the stratum ‘breast cancer/18-52 at diagnosis’ was N=800 in the VICAN study. In
2004, the observed response rate for this population was 59.7%. However, in that survey,
patients were recruited by telephone by physicians from the National Health Insurance Fund,
and the global response rate was 53.7%. Instead in 2012, for the first data collection of
VICAN, we planned to recruit participants by postal mail (see below). Accordingly, we
expected a lower response rate. A survey conducted in 2007 (among patients with diabetes
°%) with the same recruitment procedure (a postal letter sent by the National Health Insurance
Fund) had a response rate of 45%. We expected a similar global response rate for the first
data collection of VICAN. Therefore in 2012, for patients with breast cancer diagnosed at age
18-52, the expected response rate was 59.7%%45%/53.7%=50.1%. Consequently 1,597
patients had to be contacted to recruit 800 participants.

As we planned to recruit 6,000 participants, with an expected response rate of 45%, 13,333
(6,000/0.45) people registered in the ALD file should have been contacted. However, in the
2004 survey, a number of those contacted proved to be ineligible for various reasons,
including inaccurate diagnosis encoded in the ALD file, and hospitalisations and deceases at
the time of the survey. Taking what had happened in the 2004 survey into account, we
decided to slightly increase the number of scheduled contacts. In the end, 16,429 patients

were contacted.

Data collection procedure.

Each selected patient received a letter inviting him/her to participate in the survey, sent by
the National Health Insurance Fund. It did not mention the INCa or the word ‘cancer’, only
the tumour site. For example, women with a diagnosis of breast cancer were asked to
participate in a survey about their ‘breast disease’. This approach was chosen because in the
2004 survey 7% of participants never used the word “cancer” during their interview *’. The

10
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letter also mentioned that information would be collected from participants’ medical records
and administrative records. Those who agreed to participate had to send back a signed
informed consent letter. Those who did not respond were considered non-respondents. No
dunning letter was sent. The study methodology was approved by three national ethics
commissions: the CCTIRS (Comité Consultatif sur le Traitement de I'Information en Matiére
de Recherche dans le Domaine de la Santé, study registered under n°11-143), the ISP
(Institute of Public Health, study registered under n°C11-63) and the CNIL (French
Commission on Individual Data Protection and Public Liberties, study registered under
n°911290).

In 2012, participants were interviewed using the computer-assisted telephone interview
(CATI) system. A postal questionnaire was proposed to people with lung or upper
aerodigestive tract cancer, as their condition could have hampered their ability to respond

orally.

Data collected 2 years after diagnosis.

The CATI interview questionnaire dealt with many topics: socio-demographic background
and socioeconomic status, circumstances of diagnosis, relationships with the healthcare
system and health professionals, treatments received and perceived side effects. The word
cancer was never mentioned. The questionnaire also included items related to perceived
discrimination, social support, couple relationships, sexuality since diagnosis, and fertility
preservation. Lifestyle-related outcomes such as diet and physical activity, alcohol and
tobacco use were documented as well and several validated scales evaluated quality of life,
fatigue and pain. Health-related quality of life was assessed using the French version of the
SF12 scale *°. Cancer-related fatigue was evaluated using the EORTC QLQ scale . Pain
was estimated using two validated scales: the DN4 and ID-Pain questionnaires ®' .
Moreover, since our survey focused on the impact of cancer on employment, a large part of
the questionnaire was dedicated to this topic. Participants were asked about their working life
during the study period (occupational status at the time of diagnosis and changes of status

11
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over the study period), and their working conditions (type of job, work contract, work
schedules, and income).They were also asked about the number and duration of periods of
sick leave they had taken because of cancer. In addition, they were asked about perceived
difficulty at work, and any work adjustments they had made or that had been proposed to
them because of the disease.

For each participant, a medical survey was conducted with the physician who initiated cancer
treatment, to collect detailed information regarding tumour histology (stage, grade, size) and
treatments received. We also collected information from the national SNIIR-AM database,
which includes financial reimbursement data (for physicians’ and other health professionals’
consultations, and for prescribed drugs) as well as hospital discharge records °°. We also
collected data measured at the residential area level to investigate spatial inequalities: socio-

economic hardship indexes % ©°

, and measures of healthcare availability/accessibility
(general practices, hospitals).

The patient and medical questionnaires are all available on the INCa website .

First data collection.

The first period of data collection, two years after diagnosis, occurred between March and
December 2012. Telephone interviews lasted on average 40 minutes. Among those with lung
or upper aerodigestive tract cancer who had the choice between a telephonic or postal
interview, 68% asked for the latter.

Among the 16,429 patients initially contacted, 6,529 returned the signed informed consent
form (see Figure 1). Patient eligibility was evaluated using three sources: a very brief
questionnaire completed by patients and returned with their consent, SNIIR-AM data and the
medical survey. In this context, among the 6,529 individuals who provided signed informed
consent, 1653 were excluded because of non-eligibility. Similarly, among the 9,900
individuals who did not return the consent form, 1750 were identified as non-eligible.
Consequently, of the 8,279 individuals whose eligibility or non-eligibility could be ascertained,
only 58.9% were effectively eligible (55.1% and 63.6% among those aged 53-82 and aged

12

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yb61Adod Aq pajosiold 1senb Ag 20z ‘0T IMdy uo /wod fwg uadoligy/:dny woly pspeojumod "STOZ Y2IBN #Z Uo T.6500-7T0Z-usdolwa/oeTT 0T se paysiignd isiy :uado NG


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

18-52 at diagnosis, respectively). The proportion of eligible people was markedly lower than
expected, especially among those aged 53-82 at diagnosis.

Figure 1: Sample selection pathway (VICAN).
The main reasons for ineligibility included inaccurate diagnosis (for 51.5% of ineligible
patients: benign or second cancers, or errors in ALD file regarding the tumour site),
inappropriate delay between diagnosis and survey (for 21.7% of ineligible patients: in most
cases late recording in the ALD file), and patient death before the survey (for 16.4% of
ineligible patients). In line with the recommendations of the American Association for Public
Opinion Research, in order to compute a response rate, we assumed that the proportion of
eligible people was identical among those who did not return the informed consent letter
(‘unknown eligibility’) ®”. The resulting response rates were close to our expectations (42.8%
for the age stratum ‘18-52 at diagnosis’ and 44.5% for the age stratum ‘53-82 at diagnosis’,
providing an average of 43.7%). Due to the high proportion of ineligible people, the final
sample size was only N=4,349.
Table 2 details the sample according to age and tumour site. Across the agextumour site
strata, the response rate varied between 37% (for women aged 53-82 at diagnosis of
endometrial cancer) and 52% (18-52xNon-Hodgkin lymphoma).

Table 2

With respect to the medical survey, data collection took place between March 2012 and
March 2013. After several reminders by phone and letters, it was completed for 87.7% of

participants. SNIIR-AM data were collected for all participants.

Weighting procedures.

As we used a stratified random sampling design with non-proportional allocation (see Table
1), we first computed sampling weights as reciprocals of the probabilities of selection in each
stratum. Second, as we collected data from the SNIIR-AM file for all contacted patients, we

had the opportunity to compare eligible respondents with eligible non-respondents.
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Available information included gender, age, tumour site, and socio-economic hardship index
% We also expected that patients’ health status was correlated to participation. Accordingly,
we built an indicator of cancer progression using SNIIR-AM data for every patient contacted.
We considered that patients who met one of the following criteria had progressive cancer:
second cancer diagnosed since 2011, treatment with chemotherapy, radiotherapy or targeted
therapy in 2012, admission to a palliative care unit in 2012, and death.

The proportion of women was higher among respondents (52.8% versus 41.1% among non-
respondents). Female respondents were also younger on average than their male
counterparts (60.4 years-old versus 64.7), while non-respondents lived more frequently in
areas with a high level of socio-economic hardship (see Table 3). Breast cancer was
markedly over-represented among respondents (35.1% among respondents versus 22.4%
among non-respondents), while upper aerodigestive tract and lung cancers were under-
represented (overall 8.9% versus 17.2%). The proportion of individuals with progressive
cancer was significantly higher among non-respondents (21.8% versus 17.4%).

Table 3

As gender, age, socio-economic hardship, tumour site and cancer progression all had a
significant impact on participation, we adjusted initial weights for these five variables. The
final weights were created using an iterative process (ranking ratio estimation). Thanks to the
resulting weights, the marginal distribution for each of these variables was the same among
all respondents (N=4,349), among eligible patients (N=4,876) and among patients whose

eligibility status remained unknown (N=8,150).

Second data collection.
The National Health Insurance Fund will keep a matching file in order to propose
participation to the same participants, five years after their cancer diagnosis. This second

collection of data will occur in 2015.
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Planned statistical analysis

Data analyses will be conducted using the SPSS software (PASW Statistics 18, version
18.0.3), Stata/SE software (version 12.1) or R (version 3.0.2). Cross-sectional and
longitudinal analyses will be performed. For the former, multivariate linear or logistic
regressions will be used, depending on the nature of the outcomes. For longitudinal
analyses, linear or logistic mixed-model regressions will be used, depending on the nature of
the outcomes, to account for repeated measurements. The variety of measurements
included in the survey will enable us to control for a wide range of factors. A continuous-time
Markov process model will be implemented to evaluate the impact of cancer diagnosis on
mobility between the different states of the labour market (e.g., employment, unemployment,

retirement, inactivity).

DISCUSSION

Objectives of the survey.

Before discussing the survey’s objectives, we must highlight that we collected two kinds of
data: retrospective data (e.g., concerning circumstances of diagnosis and treatments
received), and data related to participants’ current living conditions. Analyses using
retrospective data may be influenced by selection bias, as only “survivors at 2 years” were
interviewed and not everyone initially diagnosed with cancer. However this bias was certainly
limited for tumour sites associated with a very good survival rate two years after diagnosis.
The VICAN survey has two main objectives. First, it was designed in close cooperation with
the INCa, which is the official French state agency in charge of coordinating public policy
related to the fight against cancer. From this perspective, the VICAN survey will be a
powerful tool for public healthcare policy evaluation and orientation, in the short to medium
term. For example, in order to improve the way patients are informed of cancer diagnosis,
the Cancer Plan 2009-2013 approved the generalisation of the “Diagnostic Disclosure

Procedure” *' ©®

, whose context and content are precisely defined. Accordingly, specific
questions were introduced in the first questionnaire of the VICAN survey to assess the real
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world implementation of this measure. Second, VICAN was designed to encourage social
sciences research on “cancer survivorship” in the French context, as psychosocial issues

dominate medical issues in this specific phase of the cancer trajectory .

Using medico-administrative databases.
Thanks to the specificities of the French healthcare system, we had the opportunity to use
medico-administrative databases (ALD & SNIIR-AM files). These databases are now widely

used for research purposes in many fields’®"?

and provide an effective way to contact cancer
survivors. In other countries, similar samples have been created as subsamples of very large
general population surveys " or from cancer registries covering the whole territory *°, but
such surveys/registries are not available in France. Moreover, these medico-administrative
databases allowed us to target specific populations (especially regarding tumour site and
time since diagnosis) and to collect data on both respondents and non-respondents (in order
to detect and correct for participation biases). These databases also provide detailed and
reliable data regarding healthcare utilisation, unlike asking patients to self-report healthcare
utilisation, which is both time-consuming and liable to recall bias. It is true however that many
studies have shown that the effects of such biases on reported outcomes are minor ">7%.

Despite their value, the use of medico-administrative databases raises legal and technical
issues that complicate the design of the survey. These databases also contain various kinds
of inaccuracies, especially since they were not initially designed as research tools. In the

VICAN survey, these limitations are illustrated by the relatively high level of ineligible patients

among those who were initially contacted.

(4074 words)
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Table 1. Sampling design: age at diagnosis & tumour sites strata (VICAN).

Age at diagnosis:

18-52 years old

53-82 years old

% in ALD expected % expected % in ALD expected % expected

Cancer type: file in sample size file in sample size
Breast cancer 40.6% 26.7% 800 17.1% 16.7% 500
Prostate cancer - 39.2% 20.0% 600
Melanoma 7.3% 10.0% 300 21% 5.0% 150
Thyroid cancer 9.7% 10.0% 300 _
Colorectal cancer 8.7% 11.7% 350 14.2% 10.0% 300
Upper aerodigestive tract cancers 9.8% 10.0% 300 4.6% 6.7% 200
Bladder cancer - 3.7% 6.7% 200
Kidney cancer 3.2% 5.0% 150 3.1% 5.0% 150
Non-Hodgkin lymphoma 5.3% 6.7% 200 3.5% 6.7% 200
Cervical cancer 4.3% 6.7% 200 2.5% 6.7% 200
Endometrial cancer - 0.5% 3.3% 100
Lung cancer 11.1% 13.3% 400 9.5% 13.3% 400

Total:  100% 100% 3000 100% 100% 3000

Reading example: among patients aged 18-52 at diagnosis, for the 9 selected tumour sites, 40.6% of

patients registered in the ALD file in 2012 had breast cancer. The expected figure was much lower in the

sample: 26.7% (N=800).
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Table 2. Final sample: age at diagnosis & tumour sites strata (VICAN). 9
@

Age at =

diagnosis: g

Cancer type: 18-52 53-82  Total %
Breast cancer 971 379 1,350 B
Prostate cancer _ 479 479 §
Melanoma 162 114 276 g
Thyroid cancer 181 181 2
Colorectal cancer 258 229 487 %
o

Upper aerodigestive tract cancers 153 131 284 IS
o

Bladder cancer o 143 143 a
\‘

Kidney cancer 108 110 218 '§
Non-Hodgkin lymphoma 163 122 285 R
=

Cervical cancer 97 78 175 2
Endometrial cancer . 75 75 §
Lung cancer 136 260 396 al
Q

Total: 2,241 2,108 4,349 ]
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1

2

3 Table 3. Comparison between eligible respondents and eligible non-respondents
4

5 (VICAN).

6

7 respondents non-respondents
8 (N=4,349) (N=527)
9 % column

10

11 Gender:

12 -men 47.2% 58.9%
13 -women 52.8% 41.1%***
1;‘ Age: mean (SE) 60.4 (11.4) 64.7 (11.5)"**
16 Social Deprivation Index:

17 -<first quartile 20.3% 14.4%

18 - [1°-3" quartiles] 33.4% 29.1%
-’218 ->third quartile 46.3% 56.5%***
21 Cancer type:

22 -breast cancer 35.1% 22.4%

23 -prostate cancer 24.8% 29.6%
24 -melanoma 3.1% 3.1%

25 -thyroid cancer 2.0% 1.4%

26 -colorectal cancer 11.8% 13.3%

% -upper aerodigestive tract cancers 4.0% 9.1%

29 -bladder cancer 4.5% 4.8%

30 -kidney cancer 3.4% 3.6%

31 -non-Hodgkin lymphoma 3.2% 2.9%

32 -cervical cancer 1.3% 0.9%

33 -endometrial cancer 1.8% 0.8%

34 -lung cancer 4.9% 8.1%***
35 Cancer progression since

36 diagnosis: 82.6% 78.2%
g; -no 17.4% 21.8%***
39 “yes

40 ¥, ns: respectively statistically significant at p<0.001, p<0.01, p<0.05,
41 not significant (Student’s t-test for age, Pearson’s x? for other variables).
42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60 24
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Sampling frame

N = 60,490
2
Selected patients
N = 16,429
Consent letter Consent letter
returned not returned
N =6,529 N =9,900
v v
Eligible non Eligible Non eligible Non eligible Hinknown
respondents respondents N =1.653 N =1.750 eligibility
N =527 N = 4,349 ’ ! N =8,150
v
Eligible
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STROBE Statement—checklist of items that should be included in reports of observational studies

Item
No Recommendation
Title and abstract vl (a) Indicate the study’s design with a commonly used term in the title or the abstract
v {b) Provide in the abstract an informative and balanced summary of what was done

and what was found

Introduction

Background/rationale v 2

Explain the scientific background and rationale for the investigation being reported

Objectives v State specific objectives, including any prespecified hypotheses

Methods

Study design VvV o4 Present key elements of study design early in the paper

Setting Vo3 Describe the setting, locations, and relevant dates, including periods of recruitment,
exposure, follow-up, and data collection

Participants VvV 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of

selection of participants. Describe methods of follow-up

Case-control study—Give the eligibility criteria, and the sources and methods of
case ascertainment and control selection. Give the rationale for the choice of cases
and controls

Cross-sectional study—Give the eligibility criteria, and the sources and methods of
selection of participants

nmL‘ @/3/3("105\ E(Q {b) Cohort study—For matched studies, give matching criteria and number of

exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of
controls per case

Variables Vo7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect
modifiers. Give diagnostic criteria, if applicable
Data sources/ 8* For each variable of interest, give sources of data and details of methods of
measurement assessment (measurement). Describe comparability of assessment methods if there
not a /’/’O [ L’('e . is more than one group
Bias Vv 9 Describe any efforts to address potential sources of bias
Study size v 10 Explain how the study size was arrived at

Quantitative variables /' 11

Explain how quantitative variables were handled in the analyses. If applicable,
describe which groupings were chosen and why

Statistical methods v 12

Continued on next page

(&) Describe all statistical methods, including those used to control for confounding

() Describe any methods used to examine subgroups and interactions

{¢) Explain how missing data were addressed

{d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was
addressed

Cross-sectional study——If applicable, describe analytical methods taking account of
sampling strategy

(e} Describe any sensitivity analyses
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3

4 Results

S Participants v 13*  {a) Report numbers of individuals at each stage of study—eg numbers potentially eligible,

? exarnined for eligibility, confirmed eligible, included in the study, completing follow-up, and
8 analysed

9 {b) Give reasons for non-participation at each stage

12 (¢) Consider use of a flow diagram

12 Descriptive V' 4% (a) Give characteristics of study participants (eg demographic, clinical, social} and information
13 data on exposures and potential confounders

13 (b) Indicate number of participants with missing data for each variable of interest

16 (c) Cohort study—Summarise follow-up time (eg, average and total amount)

g Outcome data 15*  Cohort study—Report numbers of outcome events or summary measures over time

19 ho+ a/a/-,l;'c&j)(e

Case-control study—Report numbers in each exposure category, or summary measures of

exposure

21 Cross-sectional study—Report numbers of outcome events or summary measures
3:23 Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their
24 precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and

25 YIC){‘ Q/V)Ab&é'((

why they were included

{£) Report category boundaries when continuous variables were categorized

27

28 {c) If relevant, consider translating estimates of relative risk into absclute risk for a meaningful
29 time period

30

31 Other analyses 17
U not applicabl

Report other analyses done—eg analyses of subgroups and interactions, and sensitivity

analyses
33 Discussion
gg Key results Vv 18 Summarise key results with reference to study objectives
36 Limitations V' 19  Discuss limitations of the study, taking into account sources of potential bias or imprecision.
37 Discuss both direction and magnitude of any potential bias
gg Interpretation |, 20  Give a cautious overall interpretation of results considering objectives, limitations, multiplicity
40 of analyses, results from similar studies, and other relevant evidence
%ﬂ; c’&éé_ Generalisability 21  Discuss the generalisability (external validity) of the study results
43 Other information
44 Funding IV 22 Give the source of funding and the role of the funders for the present study and, if applicable,
jg for the original study on which the present article is based
47
48 *Give information separately for cases and controls in case-control studies and, if applicable, for exposed and
‘518 unexposed groups in cohort and cross-sectional studies.
51
52 Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and
53 published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely
>4 available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
gg http://www .annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is
57 available at www strobe-statement.org.
58
59
60
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