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Abstract
Objectives Cancer screening is a form of secondary
prevention for a disease which is now the leading cause
of death in France. Various socioeconomic indicators have
been identified as potential factors for disparities in breast,
cervical and colorectal cancer screening uptake. We aimed
to identify the socioeconomic inequalities, which persisted
in screening uptake for these cancers, and to quantify
these disparities over a 5-year period.
Setting The Cancer Barometer was a population-basedsurvey carried out in 2005 and 2010 in France.
Participants A randomly selected sample of participants
aged 15–85 years (n=3820 in 2005 and n=3727 in 2010)
were interviewed on their participation in breast, cervical
and colorectal cancer screening-programmes and their
socioeconomic profile.
Primary and secondary outcome measures For
each type of screening programme, we calculated
participation rates, OR and relative inequality indices (RII)
for participation, derived from logistic regression of the
following socioeconomic variables: income, education,
occupation, employment and health insurance. Changes in
participation between 2005 and 2010 were then analysed.
Results Participation rates for breast and colorectal
screening increased significantly among the majority of
socioeconomic categories, whereas for cervical cancer
screening there were no significant changes between
2005 and 2010. RIIs for income remained significant for
cervical smear in 2005 (RII=0.25, 95% CI 0.13 to 0.48) and
in 2010 (RII=0.31, 95% CI 0.15 to 0.64). RIIs for education
in mammography (RII=0.43, 95% CI 0.19 to 0.98) and
cervical smear (RII=0.36, 95% CI 0.21 to 0.64) were
significant in 2005 and remained significant for cervical
smear (RII=0.40, 95% CI 0.22 to 0.74) in 2010.
Conclusions There was a persistence of socioeconomic
inequalities in the uptake of opportunistic cervical cancer
screening. Conversely, organised screening programmes
for breast and colorectal cancer saw a reduction in relative
socioeconomic inequalities, even though the results
were not statistically significant. The findings suggest
that organised cancer screening programmes may have
the potential to reduce socioeconomic disparities in
participation.

Strengths and limitations of this study
►► First study to examine temporal changes in

inequalities for cancer screening uptake in France
using relative inequality index.
►► Benefits from datasets of two identical questionnaires
on cancer screening uptake, taken 5 years apart,
using two comparable population samples, hence
minimising information bias.
►► Evolution in the format of colorectal screening
programme in terms of technique and age limits
may have led to measured differences in uptake
between 2005 and 2010.
►► Residents of nursing homes and other medical
institutions without a personal telephone line were
excluded from the survey, limiting the generalisability
of the findings.
►► Relatively small sample for certain socioeconomic
strata, reducing therefore the precision of some
estimates.

Introduction
Screening for cancer is an important form
of secondary prevention for a disease which
is now leading cause of death in France and
worldwide.1 The 2008 European report on
cancer recommends that health systems
focus their resources on cancer prevention
and early detection rather than treatment
alone, as the global disease burden of cancer
threatens to become unsustainable in terms of
financial costs, pressure on services, follow-up
of patients and delivery of care.2
To date, many European countries have
rolled out screening programmes for breast,
colorectal and cervical cancer via mammography, faecal occult blood test (FOBT) and
cervical smear, respectively.3 4 However, for
these screening programmes to have a significant effect on reducing cancer mortality,
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they require a minimum level of participation among the
eligible population; for instance, 70% for mammography,
and 50% for FOBT.5
We reviewed several publications from France, the UK,
the USA, Italy, Denmark, Korea and Argentina, which
identified variables shown to have a significant effect on
cancer screening uptake.6–19 For breast cancer screening,
various different social and economic variables were
found to have a positive effect on uptake, including
employment, higher occupation class, higher education
level, income, private health insurance and car/home
ownership. However, no single variable was consistently
observed across the studies except for participation in
other screening programmes.7 18 For cervical cancer
screening, the variables identified as having a significant positive effect on uptake were more numerous,
and notably consistent for income,7 11 17 higher education level,10–12 17 18 employment6 12 18 19 and private health
insurance.6 7 18 For colorectal screening, income was
consistently shown to have a significant positive effect on
uptake of screening across the studies.14 16 18 Nevertheless,
it remains unclear as to whether the effect of these socioeconomic variables on participation rates in screening
programmes persists over time.
Only one study to date, drawn from the 2006, 2008 and
2010 French Healthcare and Health Insurance surveys,
has examined the temporal evolution in breast, cervical
and colorectal cancer screening uptake in France.6
This study conducted among 10 000 participants found
that those classified as unskilled workers were more
likely to not have undergone cervical cancer screening
(OR=1.64, 95% CI 1.38 to 1.95) when compared with
those with an intermediate profession. The results also
showed that women without (OR=2.05, 95% CI 1.68 to
2.51) or receiving free complementary health insurance (OR=1.79, 95% CI 1.36 to 2.37) were more likely
to not have undergone breast cancer screening when
compared with those with a private complementary
health insurance. In this study, the authors found that
inequalities for participation in breast and colorectal
cancer screening persisted over the study period from
2006 to 2010.6 Thus, we believe there is a need to
re-examine how these trends may have evolved with
respect to expansion in the coverage and awareness of
organised cancer screening programmes. The third
French National Cancer Plan for the 2014–2019 period
has identified early detection of cancers as a primary
priority.20 Included within this priority is the reduction of
inequalities associated with cancer diagnosis, in the hope
of subsequently reducing mortality rates. Any widening
or reduction in socioeconomic inequalities in the uptake
of screening programmes that are identified may then be
used to direct future policy of the French national cancer
control plan, which specifically seeks to address this
issue.20 We aim therefore in the present study to identify
the socioeconomic inequalities which persist for uptake
of breast, cervical and colorectal cancer screening, and to
quantify these disparities over a 5-year period in France.
2

Materials and methods
Study population
We used data, obtained with formal permission, from
the Cancer Barometer surveys, two telephone surveys
on cancer-related knowledge, attitudes and practices
conducted by the French National Institute for Prevention and Health (now part of Santé Publique France).
Both surveys were carried out on a representative random
sample of the general French population aged over 16
years for the 2005 survey and aged 15–85 years for the
2010 survey. A two-stage random sampling design was
used. Residents of nursing homes or other medical institutions who did not possess a personal telephone line were
not included in the samples. Private households with telephones were included in the sample. The first sampling
step was household selection (by phone number). Within
each selected household, one French-speaking person
aged 15–85 years was randomly selected using the ‘next
birthday’ method. The study protocol included a formal
request to participate, which explained the objectives of
the study that was delivered by mail before the first telephone call. Informed consent was obtained at the start
of the telephone interview, in accordance with the guidelines of the French Data Protection Authority (CNIL).
The interviews were conducted using a computer-assisted
telephone interview system.
In order to obtain adequate statistical power for
measuring associations between variables and changes
in participation rates at smaller levels, a sample size of
between 3500 and 4000 was deemed appropriate. The 2005
Cancer Barometer sample consisted of 4046 participants
aged over 16 years interviewed between April and June
2005. 18 There were 226 individuals with missing observations in the 2005 Cancer Barometer sample, notably for
all 3 of the dependent variables, and 7 out of 10 covariates
and independent variables. These individuals terminated
the survey prematurely, and were thus removed from the
analysis as their data were not contributive, leaving 3820
participants in the sample population. Females (51.5%)
responded more often than males (48.5%) and mean age
of interviewees was 46.7 years. The 2010 Cancer Barometer sample consisted of 3727 participants aged 15–85
years interviewed during the first semester of 2010.19 The
mean age was 44.6 years and the majority of participants
were also female (52.0% vs 48.0%). The response rates
for the 2005 and 2010 Cancer Barometers were 51.2%
and 47.0%, respectively.
Measures
Socioeconomic indicators (independent variables) were
as follows: education level (inferior, equal to or superior
to the baccalauréat (high-school diploma)), employment status (employed, unemployed and inactive),
occupational class (farmer, self-employed, manager,
professional, employee, manual worker, other), monthly
income (below €1000, €1000–1500, above €1500)
and health insurance (private complementary vs basic
insurance coverage). The outcome variables were
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participation in breast, cervical and colorectal cancer
screening programmes (dependent variables). For breast
cancer screening, participants aged over 40 years were
asked if they had undergone mammography within the
previous 2 years. For cervical cancer screening, participants aged over 20 years were asked if they had undergone a cervical smear within the previous 3 years. For
colorectal cancer screening, participants aged 50–74
years were asked if they had undergone an FOBT within
their lifetime. Covariates included gender, age, smoking
status, alcohol consumption, region, living as a couple
and having a close relative with cancer. For the calculation of screening participation rates, we added filters to
select the target population eligible for each of the three
different screening programmes. Breast screening by
mammography (n=1546): female gender and 49<age<75.
Cervical screening by cervical smear (n=3085): female
gender and 24<age<66. Colorectal screening by FOBT
(n=2647): both genders where 49<age<75.
The weighting was based on the data of the 1999 and
2008 Employment Survey of the French population,21
taking into account age, gender, region, education level
and number of persons per household.18 This allowed us
to effectively calculate age-adjusted standardised rates for
screening participation, in addition to later adjusting the
regression models for the covariates mentioned.

employed a similar methodology for examining temporal
evolutions within ordered socioeconomic strata.23 25 The
trend in RII for each survey was estimated and compared
using a two-way interaction term, composed of the socioeconomic variable of interest and a survey year dummy
variable (2010 vs 2005). The RII is a regression-based
measure that summarises the association between two
variables. It is computed by ranking income and education values on a scale from the lowest, which is 0, to the
highest, which is 1. Each income or education level value
covers a range on this scale that is proportional to the
number of participants who held that value and is given
a new value on the scale corresponding to the cumulative midpoint of its range. The RII resembles relative risk
in that it compares the probability of cancer screening
uptake at the extremes of income and educational levels,
but is estimated using the data on all income and education values and is weighted to account for the distribution of these values. Here, the RII was fitted using logistic
regression models. An RII of 0.5 for example implies
that participants in the most deprived group (those with
lower incomes and educations levels) had a 50% lower
probability of cancer screening uptake when compared
with those in the least deprived group (those with higher
incomes and education levels). All statistical analysis was
performed using SAS V.9.2.

Statistical analysis
We created a pooled dataset of the two surveys conducted
in 2005 and 2010. We calculated age-adjusted screening
rates (AAR) for each stratum using the weighting
provided by the INPES. The temporal evolution in the
participation rate within each stratum between 2005 and
2010 was examined by adding an interaction term for the
year of the survey. The disparity within each socioeconomic variable was calculated as the absolute difference
between the AAR for the highest and lowest group within
an ordinal or binary variable for the given year.
ORs, derived from multiple logistic regression of
screening participation on each socioeconomic variable were used as a measure of participation likelihood
for each stratum of the six socioeconomic variables.
The model was adjusted for the covariates: age, gender
(colorectal screening only), region, alcohol, smoking,
living as a couple and close relative with cancer. For categorical variables, the higher socioeconomic position was
used as the reference group. The trend for disparities
within each socioeconomic variable for each survey was
then estimated and compared using a two-way interaction
term composed of the socioeconomic variable of interest
and a survey year dummy variable (2010 vs 2005), consistent with the methodology of previous studies on the
topic.22 23
For the ordinal variables of income and education level, we calculated the relative inequality index
(RII) as a measure of health inequality as described by
Mackenbach and Kunst.24 Previous studies on health
inequalities, including breast cancer screening uptake,4 9

Results
Table 1 presents the demographic and socioeconomic
characteristics of the study populations. The overall participation rates among the eligible populations for breast,
cervical and colorectal cancer screening are shown in
table 2. χ2 tests for the change in participation rates within
each socioeconomic stratum between 2005 and 2010 are
also included. For mammography, participation rates
increased significantly (P<0.05) among all socioeconomic
strata, with the exception of farmers, managers, manual
workers, unemployed, those with basic health insurance
and education level superior to the baccalauréat. For
FOBT, participation rates increased significantly among
all socioeconomic strata between 2005 and 2010, with the
exception of the unemployed or those with an occupation classified as other. For cervical smear participation
rates, there were no significant changes in participation
rates among any of the socioeconomic strata, except for
those without complementary health insurance, which
increased significantly from 52.5% to 71.0% (P=0.017).
Table 3 shows the results of the logistic regression
models for mammography participation on each socioeconomic variable separately, adjusted for covariates. In
2005, farmers, self-employed, employees and manual
workers showed significantly reduced participation
compared with managers, whereas in 2010 the association remained significant only for manual workers. In
2005, those with an education level inferior to the baccalauréat (OR=0.57, 95% CI 0.35 to 0.95) showed significantly reduced participation compared with those with
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Table 1 Standardised* distribution of study populations for 2005 and 2010 Cancer Barometer surveys, P value for χ2 test

Variables

Barometer 2005 (n=3820)

Barometer 2010 (n=3727)

n

n

%

%

Gender
 Male

1854

48.5

1790

48.0

 Female

1966

51.5

1937

52.0

0.660

Region
 Ile-de-France

0.976
701

18.4

696

18.7

 West Paris basin

380

10.0

348

9.3

 East Paris basin

305

8.0

290

7.8

 North

257

6.7

238

6.4

 West

508

13.3

504

13.5

 East

334

8.8

321

8.6

 South West

414

10.9

412

11.1

 South East

455

12.0

447

12.0

 Mediterranean

457

12.0

471

12.6

Occupation
 Farmer

<0.001
117

3.1

81

2.2

 Self-employed/craftsman

220

5.8

270

7.2

 Manager/executive

589

15.4

595

16.0

 Professional

773

20.3

914

24.5

 Employee/office worker

970

25.4

829

22.3

 Manual worker

642

16.8

839

22.5

 Other

506

13.3

199

5.3

1946

52.0

2270

61.2

651

17.4

635

17.1

1146

30.6

803

21.7

 <€1000

414

13.2

399

12.1

 €1000–1500

663

21.0

499

15.1

2075

65.8

2401

72.8

Education level
 Inferior BAC*
 BAC
 Superior BAC

<0.001

Monthly income

 >€1500

<0.001

Employment
 Employed
 Unemployed
 Inactive

<0.001
2146

56.2

1851

49.7

177

4.6

260

7.0

1497

39.2

1615

43.3

Alcohol consumption

<0.001

 Yes

3430

89.8

3195

85.7

 No

389

10.2

532

14.3

Smoking status

<0.001

 Yes

964

25.2

1195

32.1

 No

2856

74.8

2532

67.9
0.950

Close relative with cancer
 Yes
 No

P value

2366
1446

62.1
37.9

2198
1339

62.1
37.9
Continued
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Table 1 Continued

Barometer 2005 (n=3820)

Barometer 2010 (n=3727)

n

%

n

%

 Yes

2465

64.6

2333

62.6

 No

1351

35.4

1394

37.4

 Yes

3518

92.6

3210

89.6

 No

282

7.4

375

10.5

Variables

P value

Living in couple

0.071

Complementary health insurance

<0.001

0.003

Basic health insurance
 Yes
 No

361
3182

10.2
89.8

441
3109

12.4
87.6

*Weighted by age, gender, region and educational level according to standard population of the 1999 and 2008
Employment Surveys (INSEE).
BAC, Baccalauréat (high-school diploma).

an education level superior to the baccalauréat, which
became non-significant in 2010 (OR=1.04, 95% CI 0.53
to 2.05).
Table 4 shows the results of the regression model for
cervical smear participation for each socioeconomic
variable. In 2005, significantly reduced participation was
observed for self-employed and manual workers, which
became non-significant for both in 2010. In 2005, there
was significantly reduced participation for those earning
<€1000 and €1000–€1500, which remained significant
in 2010 for those earning <€1000 (OR=0.47, 95% CI 0.29
to 0.76). An education level inferior to the baccalauréat
showed significantly lower participation in both 2005 and
in 2010. In 2005, being unemployed or inactive significantly reduced participation, and remained significant
for both in 2010. The OR for cervical smear participation changed significantly (P=0.014) for those without
complementary health insurance from 0.29 (95% CI 0.17
to 0.49) in 2005 to 0.64 (95% CI 0.38 to 1.08) in 2010.
Having only basic health insurance was significantly associated with reduced participation in both periods.
Table 5 shows the logistic regression results for
FOBT participation for each socioeconomic variable.
Concerning occupation, manual workers (OR=0.63,
95% CI 0.42 to 0.96) showed significantly reduced participation in 2010. ORs for all other occupations showed
reduced participation compared with managers, but at
a non-significant level in 2005 and 2010. Those earning
<€1000 showed reduced participation in 2005 (OR=0.62,
95% CI 0.32 to 0.97), which became non-significant in
2010. There were no significant temporal changes in any
of the ORs for participation in breast or colorectal cancer
screening between 2005 and 2010.
The regression of screening participation on income
distribution produced RIIs which can be found in
tables 3–5. The results showed significant inequalities for
cervical smear (RII=0.25, 95% CI 0.13 to 0.48) in 2005,
but not for mammography (RII=0.47, 95% CI 0.19 to
Kelly DM, et al. BMJ Open 2017;7:e016941. doi:10.1136/bmjopen-2017-016941

1.29) or FOBT (RII=0.70, 95% CI 0.38 to 1.28). In 2010,
the income-based RII remained significant for cervical
smear (RII=0.31, 95% CI 0.15 to 0.64). For education,
mammography (RII=0.43, 95% CI 0.19 to 0.98) and
cervical smear (RII=0.36, 95% CI 0.21 to 0.64) showed
significant inequalities in 2005, whereas the RII for FOBT
was non-significant (RII=0.69, 95% CI 0.42 to 1.14). In
2010, the education-based RII for mammography became
non-significant (RII=0.80, 95% CI 0.26 to 2.50), whereas
the RII for cervical smear remained significant (RII=0.40,
95% CI 0.22 to 0.74). The P trend for the temporal change
in the RIIs (adjusted model), measured by interaction
term between 2005 and 2010, was non-significant for all
three screening programmes for income and education
level.

Discussion
Our objective was to identify the socioeconomic inequalities which persisted in uptake of breast, cervical and
colorectal cancer screening, and to quantify the disparities between socioeconomic groups between 2005 and
2010. In absolute terms, a significant increase in participation rates was observed for most socioeconomic strata
for mammography and for FOBT between 2005 and
2010. Cervical cancer screening, however, saw no significant change in participation rates between 2005 and
2010 (except for those without complementary health
insurance). A similar trend was observed when relative
inequalities were considered. It should be noted that
some of these inequalities persisted between 2005 and
2010, even though formal statistical tests for trends were
generally not significant.
Findings in the context of the literature
We found only one study to date that has examined the
temporal evolution in breast, cervical and colorectal
cancer screening uptake in France.6 Our objectives and
5
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85.96±5.37
91.45±2.50
87.82±2.95
90.58±1.98

63.70±9.46

85.50±4.04

74.87±3.74

 Self-employed

 Manager

 Professional

6.95

17.76

 difference

78.06±7.49
10.02

48.35±9.53

23.76

 No

 difference

4.87

76.23±3.07

 difference

Employment
 Employed
89.0±2.21

18.74

69.98±8.60
88.72±1.28

66.12±7.38

70.99±1.93

 Yes

 No

Basic health insurance

88.08±1.38

72.09±1.84

 Yes

Complementary health insurance

84.95±3.57
89.57±1.59

68.62±4.19

76.21±2.65

 €1000–1500

 >€1500

82.62±3.92

58.45±4.48

1.08

 <€1000

Income

12.37

 Difference

87.34±2.56

93.63±2.15

71.86±5.71

80.17±3.49

 BAC

86.26±1.79

 Superior BAC

 Inferior BAC

67.80±2.29

83.70±5.28

69.37±6.19

 Other

Education level

76.02±5.29

68.76±3.00

64.52±6.01

 Employee

 Manual worker

87.64±8.81

62.49±8.24

 Farmer

88.3

72.1

(n=804)

(n=742)

Overall
Occupation

2010

2005

0.001

<0.0001

0.694

0.013

<0.0001

<0.0001

0.006

0.001

0.153

0.0003

<0.0001

0.097

0.161

<0.0001

0.004

0.262

0.027

0.148

P value

χ

83.75±1.21

14.32

81.52±1.12

67.20±4.70

29.26

52.51±6.04

81.77±1.08

20.43

85.21±1.25

72.43±2.96

64.78±4.01

9.07

84.27±1.65

83.59±2.47

75.20±1.77

81.14±4.21

74.70±3.96

78.05±1.81

84.31±1.95

85.15±2.51

71.02±7.00

75.61±7.28

79.7

(n=1571)

2005

86.56±1.34

15.65

82.87±1.24

67.22±5.47

10.83

71.00±5.67

81.83±1.29

20.15

84.96±1.36

78.81±3.49

64.81±4.70

9.93

86.81±1.67

86.42±2.03

76.88±1.97

62.94±6.53

75.00±4.22

81.52±2.06

88.17±1.68

83.88±3.05

77.92±6.89

80.39±11.63

81.4

(n=1514)

2010

0.097

0.399

1

0.017

0.964

0.885

0.161

1

0.318

0.385

0.484

0.010

0.956

0.170

0.153

0.740

0.438

0.739

P value

χ

2

Participation rate (%)±SE

Participation rate (%)±SE
2

Cervical smear

Mammography

28.37±2.42

7.60

33.83±1.60

26.23±4.56

13.53

20.10±5.58

33.63±1.53

10.05

37.07±2.23

33.29±3.35

27.02±3.55

5.84

37.39±3.27

32.07±4.46

31.55±1.82

32.87±6.20

30.29±3.74

29.92±2.63

35.04±3.21

39.33±3.89

33.47±5.61

26.97±6.69

34.0

FOBT

45.11±2.56

0.69

52.06±1.64

52.75±6.93

10.80

41.51±7.71

52.31±1.64

2.89

52.29±1.96

50.61±4.33

49.40±4.79

0.17

51.23±2.92

56.06±3.58

51.06±2.06

43.84±6.92

46.95±4.23

51.07±3.54

53.32±2.79

57.33±3.31

52.30±5.75

56.50±10.82

51.6

(n=1425)

2010

Continued

<0.0001

<0.0001

0.0001

0.011

<0.0001

<0.0001

0.001

0.0001

0.002

<0.0001

0

0.204

0.001

<0.0001

<0.0001

0.0003

0.009

0.006

P value

χ2

Participation rate (%)±SE
(n=1222)

2005

Standardised* participation rates for eligible participants in three screening programmes, χ2 test for 2005–2010, P trend

Socioeconomic
variable

Table 2
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0.308
<0.0001
*Weighted by age, gender, region and educational level according to standard population of the 1999 and 2008 Employment Surveys (INSEE).
BAC, Baccalauréat (high-school diploma); FOBT, faecal occult blood test.

35.91±9.21
56.48±2.03
25.48±6.60
36.51±1.93
0.304
0.665
72.88±5.23
71.15±2.73
66.00±5.25
72.72±2.51
0.176
<0.0001
66.26±9.44
68.58±2.32
 Unemployed
 Inactive

84.1±8.73
86.79±1.75

P value
(n=1425)
(n=1222)
P value
(n=1514)
(n=1571)
(n=804)
(n=742)

P value

χ2
2010
χ
2010
2010
2005

Socioeconomic
variable

χ

2

2005

Participation rate (%)±SE
Participation rate (%)±SE

2

Cervical smear
Mammography

2005

Participation rate (%)±SE

FOBT
Continued
Table 2
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methods, however, constitute a major difference between
our study and the one conducted by Sicsic and Franc.
The latter aimed to analyse the obstacles to and levers for
breast, cervical and colorectal cancer screening uptake
and their trends over time, whereas the aim of our study
was to identify the socioeconomic inequalities which
persist in the uptake of breast, cervical and colorectal
cancer screening, and to quantify these disparities over a
5-year period. Thus, Sicsic and Franc pooled their three
samples but did not conduct direct comparisons of associations between indicators of socioeconomic position and
uptake of cancer screenings between periods.
The sole point of comparison between the two
studies concerns the overall participation in screening
programmes. Sicsic and Franc found that the screening
rate for breast cancer decreased between 2006 and 2010,
from 77.6% in 2006 to 74.0% in 2010, but that the difference was not statistically significant. Although our study
found an increase in participation rates for breast cancer
screening, this was not statistically significant at the 5%
level. They also found that colorectal cancer screening
uptake increased significantly between 2006 and 2010,
from 18.2% in 2006 to 38.9% in 2010. This is consistent
with our result showing that colorectal cancer screening
uptake significantly increased from 34.0% in 2005 to
51% in 2010. Finally, they found that the screening rate
for cervical cancer significantly decreased from 75.3%
in 2006 to 71.9% in 2010. For cervical cancer, we found
that the rate was stable between 2006 (79.7%) and 2010
(81.4%). In the end, differences in sampling, sample
sizes, number of data collection phases and in desirability
bias may explain these differences in participation rates.
It should also be noted that the study by Sicsic and Franc
was based on three surveys carried out in 2006, 2008 and
2010, with therefore a 2-year interval, whereas the Cancer
Barometer survey was conducted at two points in time in
2005 and 2010. Our study confirmed significantly reduced
participation for manual workers in breast and colorectal
screening and for those with only basic health insurance
in breast and cervical screening in 2010. This is consistent
with the study by Sicsic and Franc which showed reduced
participation in all three screening programmes for
manual workers and those with only basic health insurance. Breast and colorectal cancer screening programmes
saw the absolute differences in participation rates
reduced over time for all socioeconomic variables in our
study, with the exception of employment and basic health
insurance. A study by Kim et al showed the disparity in
mammography participation based on income remained
unchanged among the American population, while the
disparity based on education decreased from 2000 to
2005.9 There remains, however, a persistent disparity in
participation rates in cervical cancer screening for the
majority of socioeconomic variables in our study, consistent with the results of the studies by De Maio et al and
Sicsic and Franc.6 17
The relative inequalities for income and education
decreased for breast and colorectal cancer screening in
7

BMJ Open: first published as 10.1136/bmjopen-2017-016941 on 14 December 2017. Downloaded from http://bmjopen.bmj.com/ on December 1, 2021 by guest. Protected by copyright.

Open Access

8

Kelly DM, et al. BMJ Open 2017;7:e016941. doi:10.1136/bmjopen-2017-016941

0.28

0.30

0.51

0.37

0.31

0.38

 Farmer

 Self-employed

 Professional

 Employee

 Manual worker

 Other

0.68

0.44

0.29

 €1000-€1500

 <€1000

 RII

0.63

0.52

0.36

 BAC

 Inferior BAC

 RII

0.61

0.68

 Unemployed

 Inactive

0.36

 No

1.00

 No

(0.41 to 1.54)*

(0.16 to 0.81)*

(0.46 to 1.01)

(0.23 to 1.62)

(0.16 to 0.79)*

(0.32 to 0.86)*

(0.32 to 1.26)

(0.14 to 0.64)*

(0.26 to 0.73)*

(0.42 to 1.11)

(0.16 to 0.95)*

(0.13 to 0.74)*

(0.18 to 0.77)*

(0.23 to 1.10)

(0.11 to 0.81)*

(0.10 to 0.77)*

(95% CI)

1.00

0.83

0.41

1.00

0.93

0.60

1.00

0.43

0.57

0.61

1.00

0.47

0.57

0.83

1.00

0.45

0.34

0.39

0.53

0.33

0.33

1.0

Adjusted OR

(0.43 to 1.61)

(0.18 to 0.95)*

(0.57 to 1.54)

(0.23 to 1.61)

(0.19 to 0.98)*

(0.35, 0.95)*

(0.30 to 1.23)

(0.19 to 1.29)

(0.32 to 1.03)

(0.50 to 1.39)

(0.17 to 1.14)

(0.14 to 0.84)*

(0.19 to 0.82)*

(0.24 to 1.18)

(0.12 to 0.93)*

(0.12 to 0.92)*

(95% CI)

1.00

0.30

0.48

1.00

0.81

0.65

1.00

0.62

0.91

2.13

1.00

0.37

0.55

0.66

1.00

0.48

0.30

0.90

0.67

0.57

0.66

1.00

Unadjusted OR

(0.15 to 0.58)*

(0.22 to 1.06)

(0.49 to 1.36)

(0.19 to 2.20)

(0.21 to 1.81)

(0.48 to 1.73)

(0.73 to 6.18)

(0.13 to 1.00)

(0.29 to 1.06)

(0.34 to 1.27)

(0.16 to 1.47)

(0.11 to 0.78)*

(0.36 to 2.26)

(0.26 to 1.72)

(0.18 to 1.86)

(0.08 to 5.45)

(95% CI)

1.00

0.41

0.60

1.00

1.30

0.74

1.00

0.80

1.04

2.09

1.00

0.78

0.80

1.04

1.00

0.59

0.34

1.13

0.66

0.60

0.64

1.0

Adjusted OR

(n=804)

(n=742)

*P<0.05
†Adjusted on the covariates: age, region, alcohol consumption, smoking status, close relative with cancer and living in couple.
‡Calculated using a two-way interaction term composed of socioeconomic variable of interest and survey year dummy variable (2010 vs 2006).
BAC, Baccalauréat (high-school diploma); RII, relative inequality index.

0.80

 Yes

Basic health insurance

1.00

 Yes

Complementary health insurance

1.00

 Employed

Employment

1.00

 Superior BAC

Education level

1.00

 >€1500

Income

1.00

 Manager

Occupation

Unadjusted OR

Mammography 2010

Mammography 2005

(0.20 to 0.85)*

(0.26 to 1.42)

(0.65 to 2.60)

(0.21 to 2.68)

(0.26 to 2.50)

(0.53 to 2.05)

(0.70 to 6.22)

(0.23 to 2.64)

(0.38 to 1.68)

(0.49 to 2.20)

(0.18 to 1.95)

(0.12 to 0.94)*

(0.43 to 2.95)

(0.25 to 1.74)

(0.18 to 2.00)

(0.07 to 5.54)

(95 % CI)

0.121

0.859

0.786

0.450

0.403

0.781

0.775

0.521

P-trend
2005–2010‡

Association between socioeconomic variables and the probability of participation in mammography in 2005 and 2010: unadjusted† and adjusted ORs

Socioeconomic
variable

Table 3
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0.54

0.43

0.94

0.62

0.52

0.75

 Farmer

 Self-employed

 Professional

 Employee

 Manual worker

 Other

0.32

0.16

 <€1000

0.57

0.36

 Inferior BAC

0.38

0.52

 Unemployed

 Inactive

1.00

 No
1.00

0.57

(0.35 to 0.92)*

(0.17 to 0.49)***

(0.36 to 0.71)***

(0.28 to 0.75)*

(0.21 to 0.64)***

(0.41 to 0.80)***

(0.66 to 1.55)

(0.13 to 0.48)***

(0.28 to 0.70)***

(0.37 to 0.79)***

(0.40, 1.62)

(0.28 to 0.92)*

(0.42 to 1.03)

(0.59 to 1.61)

(0.20 to 0.92)*

(0.21 to 1.65)

(95 % CI)

1.00

0.42

0.54

1.00

0.38

0.42

1.00

0.28

0.51

0.97

1.00

0.20

0.33

0.66

1.00

0.33

0.58

0.85

1.43

0.68

0.79

1.00

Unadjusted OR

(0.28 to 0.65)***

(0.34 to 0.88)*

(0.28 to 0.52)***

(0.26 to 0.67)***

(0.16 to 0.51)***

(0.35 to 0.73)***

(0.59 to 1.58)

(0.11 to 0.37)***

(0.22 to 0.49)***

(0.43 to 1.01)

(0.18 to 0.60)*

(0.33 to 1.01)

(0.52 to 1.37)

(0.89 to 2.45)

(0.31 to 1.50)

(0.19 to 3.29)

(95% CI)

1.00

0.52

0.64

1.0

0.50

0.49

1.0

0.40

0.63

0.99

1.0

0.31

0.47

0.79

1.0

0.51

0.67

0.89

1.50

0.78

0.79

1.0

Adjusted OR

*P<0.05, ***P<0.001.
†Adjusted on the covariates: age, region, alcohol consumption, smoking status, close relative with cancer and living in couple.
‡Calculated using a two-way interaction term composed of socioeconomic variable of interest and survey year dummy variable (2010 vs 2006).
BAC, Baccalauréat (high-school diploma); RII, relative inequality index.

0.46

 Yes
(0.29 to 0.74)*

0.29

0.25

 No

Basic health insurance

1.00

0.50

1.00
(0.15 to 0.40)***

(0.38 to 0.71)***

0.46

1.00

0.36

0.57

1.01

1.00

0.25

0.44

0.54

1.00

0.81

0.51

0.66

0.98

0.43

0.59

1.0

Adjusted OR

 Yes

Complementary health insurance

1.00

 Employed

Employment
(0.23 to 0.61)***

(0.21 to 0.61)***

0.95

 BAC

 RII

(0.41 to 0.77)***

1.00

 Superior BAC

Education level
(0.63 to 1.45)

(0.09 to 0.28)***

0.46

 €1000–1500

 RII

(0.21 to 0.49)***

1.00
(0.32 to 0.65)***

(0.38 to 1.49)

(0.29 to 0.92)*

(0.40 to 0.96)*

(0.57 to 1.54)

(0.20 to 0.90)*

(0.20 to 1.45)

(95% CI)

(n=1514)

(n=1571)

 >€1500

Income

1.00

Occupation

 Manager

Unadjusted OR

Cervical smear 2010

Cervical smear 2005

(0.32 to 0.85)*

(0.38 to 1.08)

(0.35 to 0.73)***

(0.30 to 0.81)*

(0.22 to 0.74)*

(0.43 to 0.94)*

(0.60 to 1.63)

(0.15 to 0.64)*

(0.29 to 0.76)***

(0.50 to 1.25)

(0.26 to 1.00)

(0.37 to 1.21)

(0.54 to 1.46)

(0.87 to 2.61)

(0.35 to 1.75)

(0.18 to 3.44)

(95% CI)

Association between socioeconomic variables and the probability of cervical smear participation in 2005 and 2010: unadjusted† and adjusted ORs

Socioeconomic
variable

Table 4

0.677

0.014

0.392

0.881

0.828

0.295

0.364

0.483

P-trend
2005–2010‡
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0.57

0.78

0.83

0.66

0.67

0.76

 Farmer

 Self-employed

 Professional

 Employee

 Manual worker

 Other

0.85

0.63

0.54

 €1000–1500

 <€1000

 RII

0.79

0.77

0.67

 BAC

 Inferior BAC

 RII

0.86

1.45

 Unemployed

 Inactive

0.50

 No

1.00

 No

1.0

Adjusted OR

1.00

(0.43 to 1.16) 0.75

(0.25 to 0.97)* 0.53

1.00

(1.12 to 1.88)* 1.18

(0.40 to 1.88) 1.09

1.00

(0.41 to 1.09) 0.69

(0.58 to 1.04) 0.75

(0.50 to 1.24) 0.85

1.00

(0.31 to 0.93)* 0.70

(0.42 to 0.94)* 0.62

(0.61 to 1.18) 0.93

1.00

(0.39 to 1.46) 0.85

(0.44 to 1.03) 0.69

(0.45 to 0.96)* 0.83

(0.57 to 1.23) 0.90

(0.46 to 1.31) 0.70

(0.29 to 1.10) 0.61

(95% CI)
1.00

Unadjusted OR

1.00

(0.47 to 1.22) 1.03

(0.26 to 1.05) 0.65

1.00

(0.83 to 1.67) 1.58

(0.49 to 2.40) 0.68

1.00

(0.42 to 1.14) 0.90

(0.55 to 1.02) 0.99

(0.53 to 1.34) 1.21

1.00

(0.38 to 1.28) 0.83

(0.39, 0.97)* 0.89

(0.66 to 1.31) 0.94

1.00

(0.42 to 1.73) 0.58

(0.44 to 1.07) 0.66

(0.60 to 1.24) 0.78

(0.60 to 1.34) 0.85

(0.41 to 1.20) 0.82

(0.31 to 1.21) 0.97

(95% CI)
1.0

Adjusted OR

1.00

(0.69 to 1.54) 1.06

(0.40 to 1.05) 0.81

1.00

(1.25 to 1.99)*** 1.14

(0.37 to 1.27) 0.86

1.00

(0.56 to 1.45) 0.81

(0.74 to 1.34) 0.94

(0.81 to 1.83) 1.25

1.00

(0.49 to 1.41) 0.99

(0.62 to 1.29) 0.99

(0.67 to 1.31) 1.00

1.00

(0.36 to 0.95)* 0.71

(0.45 to 0.96)* 0.63

(0.54 to 1.12) 0.99

(0.60 to 1.20) 0.94

(0.51 to 1.31) 0.80

(0.46 to 2.05) 0.72

(95% CI)

(n=1425)

(n=1222)

*P<0.05, ***P<0.001.
†Adjusted on the covariates: age, region, alcohol consumption, smoking status, close relative with cancer and living in couple.
‡Calculated using a two-way interaction term composed of socioeconomic variable of interest and survey year dummy variable (2010 vs 2006).
BAC, Baccalauréat (high-school diploma); FOBT, faecal occult blood test; RII, relative inequality index.

0.70

 Yes

Basic health insurance

1.00

 Yes

Complementary health insurance

1.00

 Employed

Employment

1.00

 Superior BAC

Education level

1.00

 >€1500

Income

1.00

 Manager

Occupation

Unadjusted OR

FOBT 2010

FOBT 2005

0.114

0.372

P-trend
2005–2010‡

(0.68 to 1.65)

(0.47 to 1.38)

(0.82 to 1.58)

(0.45 to 1.66)

0.388

0.485

0.800

(0.48 to 1.35) 0.466

(0.68 to 1.30)

(0.80 to 1.95)

0.441

(0.52 to 1.86) 0.137

(0.64 to 1.52)

(0.68 to 1.46)

(0.41 to 1.23)

(0.42 to 0.96)*

(0.66 to 1.50)

(0.65 to 1.37)

(0.48 to 1.32)

(0.32 to 1.61)

95% CI

Association between socioeconomic variables and the probability of FOBT participation in 2005 and 2010: unadjusted† and adjusted ORs

Socioeconomic
variable

Table 5
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our study, although non-significantly. This is somewhat
consistent with the study by De Maio et al, which showed a
reduction in the RII for breast cancer screening from 2005
to 2009.17 In the study by Kim et al, the income-based relative inequalities tended to decrease slightly, while those
for education remained constant over time.9 The relative inequalities for cervical cancer screening persisted
according to both income and education from 2005 to
2010 in our study, both remaining statistically significant.
This is partially consistent with the study by De Maio
et al, where the social gradient decreased for income and
increased for education between 2005 and 2010.17
Interpretation of results
Breast and colorectal screening programmes are organised at a national level and differences in absolute participation rates and relative inequalities decreased over
time for all socioeconomic variables. For both breast and
colorectal screening, the ORs for manual workers showed
reduced participation compared with managers in 2010.
Education and occupation are strongly correlated, with
manual workers having a higher proportion of participants with an educational level inferior to the baccalauréat (85%) than any other occupational category in
2010. Thus, they may have been less aware of the health
marketing campaigns for colorectal cancer screening and
the recommendation for FOBT, due to the negative effect
of lower education on health literacy.14 26 27
Cervical cancer remains without a nationally organised screening programme in France. It is the duty of
doctors to organise and falls to the individual to pay for
opportunistic screening via a cervical smear test. The
lack of a nationally organised screening programme may
impose significant financial, educational and cultural
barriers to screening uptake among certain sections of
the French population. The financial costs for a consultation and laboratory processing of the screening test may
deter those with only basic health insurance, as public
reimbursement covers only 70% of the cost.28 This may
account for the persistence of the observed differences in
participation rates and large RIIs. Improving the awareness, affordability and access to cervical cancer screening
should be prioritised in order to increase participation
rates and reduce socioeconomic disparities.
Limitations and strengths of the study
Our study used two almost identical datasets to construct
a temporal analysis of participation in screening
programmes in France between 2005 and 2010. The use
of relative inequality indices in our study has never before
been employed as a measure of the evolution of socioeconomic inequalities in cancer screening in the French
population. The comparability of the study populations
minimised selection bias and the conservation of the
questionnaire format minimised information bias.
The study still retains several limitations however. It
shares the usual shortcomings of telephone surveys.
There is a potential selection bias, as residents of nursing
Kelly DM, et al. BMJ Open 2017;7:e016941. doi:10.1136/bmjopen-2017-016941

homes or other medical institutions who did not possess
a personal telephone line were not included in the
samples. The study includes only those who are Frenchspeakers, excluding individuals unable to answer fluently
in French. There were no available data on the ethnicity
or nationality of participants in the study, which may
have been an important source of confounding or effect
modification. The exclusion of the above subpopulations,
which are likely to be more socioeconomically disadvantaged, may have overestimated the screening participation rates in our study.
Our study used two separate sample populations, whose
distributions in table 2 differed significantly for all of the
socioeconomic indicators and several covariates. The
difference in sample distributions may have accounted
for the observed differences in screening participation
rates. Thus, we cannot rule out that reductions observed
in inequalities over time are not simply due to changes in
socioeconomic distributions rather than an actual reduction in social inequalities in screening participation.
Changes in screening policies concerning age limits,
screening techniques and regional access meant that
the 2005 and 2010 Cancer Barometers were not directly
comparable for certain programmes. The question of
screening participation for colorectal cancer was therefore limited to the lifetime use of FOBT. Organised
cervical screening was available in 13 regions in 2009, a
source of regional variation not present in 2005. Some
screening techniques are more memorable for patients,
due to the invasiveness of the screening technique or the
duration of the screening interval, which may have led to
recall bias.
The respective analytical sample sizes in 2005 and 2010
for breast (n=742, n=804), cervical (n=1571, n=1514)
and colorectal (n=1222, n=1425) cancer screening may
have been too small to capture disparities among socioeconomic strata, leading to a low precision of estimates.
Missing observations for each variable accounted for <5%
of the total population, except for the variable income
(16.3% missing in 2005 and 9.3% in 2010). This may have
limited the precision of certain estimates, producing
participation rates with large standard errors and ORs
with large CIs. We undertook multiple comparisons in
our study. Thus, we cannot exclude that some of the
results we have observed are due to chance.
Conclusion
The findings suggest that organised cancer screening
programmes may have the potential to reduce socioeconomic disparities in participation.
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