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Abstract
Objective The Italian National Health Service instituted
cervical and breast cancer screening programmes in 1999;
the local health authorities have a mandate to implement
these screening programmes by inviting all women aged
25–64 years for a Pap test every 3 years (or for an Human
Papilloma Virus (HPV) test every 5 years) and women aged
50–69 years for a mammography every 2 years. However,
the implementation of screening programmes throughout
the country is still incomplete. This study aims to: (1)
describe cervical and breast cancer screening uptake and
(2) evaluate geographical and individual socioeconomic
difference in screening uptake.
Methods Data both from the Italian National Health
Interview Survey (NHIS) conducted by the National Institute
of Statistics in 2012–2013 and from the Italian National
Centre for Screening Monitoring (INCSM) were used. The
NHIS interviewed a national representative random sample
of 32 831 women aged 25–64 years and of 16 459 women
aged 50–69 years. Logistic multilevel models were used
to estimate the effect of socioeconomic variables and
behavioural factors (level 1) on screening uptake. Data on
screening invitation coverage at the regional level, taken
from INCSM, were used as ecological (level 2) covariates.
Results Total 3-year Pap test and 2-year mammography
uptake were 62.1% and 56.4%, respectively; screening
programmes accounted for 1/3 and 1/2 of total test
uptake, respectively. Strong geographical differences were
observed. Uptake was associated with high educational
levels, healthy behaviours, being a former smoker and
being Italian versus foreign national. Differences in uptake
between Italian regions were mostly explained by the
invitation coverage to screening programmes.
Conclusions The uptake of both screening programmes
in Italy is still under acceptable levels. Screening
programme implementation has the potential to reduce the
health inequalities gap between regions but only if uptake
increases.

Introduction
As cervical and breast cancer screening
programmes have proven effective in
reducing morbidity and mortality, the European Commission recommended in 2003

Strengths and limitations of this study
►► The large amount of information derived from Italian

National Health Interview Survey allowed us to investigate inequities in screening uptake in Italy thoroughly for the first time.
►► The joint use of two data sources enabled estimating
the impact of screening programmes on uptake in
the country, evaluating also the differences between
regions and in groups with different socioeconomic
and behavioural characteristics.
►► It could be difficult for interviewed women to distinguish how the test was delivered (screening programme or opportunistic) and this potential recall
bias could be different by citizenship or between
educational levels.
►► The uptake obtained by the public sector, which
adopts less intensive protocols and longer intervals,
may be underestimated, looking at the most recent
test only, because some women undergo tests at
shorter intervals than recommended.

that each European Union Member State
offer screening to its population. In accordance with these recommendations, population-based free screening programmes,
with active invitation of the target population as well as quality assurance and monitoring activities, are included in the essential
healthcare services guaranteed by the Italian
National Health Service (NHS). The target
population for cervical screening includes all
permanent and temporary (when possible)
resident women aged 25–64 years, and for
breast screening, women aged 50–69 years1 2;
the screening tests used are a Pap test every
3 years and mammography every 2 years, in
accordance with EU Recommendations (see
table 1).3 4
The introduction of screening programmes
in Italy has been slow and characterised by
profound geographical differences. The
difficulties and delays in organised screening
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Table 1 Characteristics of the Italian organised screening
programmes in 2013
Cervical cancer Breast cancer
screening
screening
Target age
Test

25–64
Pap test†

50–69*
Mammography
(double projection)

Interval

3 years

2 years

Proportion of the
target population
regularly invited
Participation rate

70.8%

73.9%

40.9%

57.0%

*In two regions, Emilia-Romagna and Piedmont, the target age was
extended in 2010 to 45–74 years. In these regions, the screening
interval is 1 year for women aged 45–49 years.
†Since January 2013, the Italian Ministry of Health now
recommends HPV-DNA test, followed by cytology triage in case of
HPV positivity, with 5-year interval, as an alternative option to Pap
test every 3 years for women ≥30 years. When the interviews were
conducted in 2013, only few pilot studies used HPV as primary
screening test, accounting for 7.5% and 6.9% of the invited
population in 2012 and 2013, respectively.

activation have favoured the spread of opportunistic
screening, both by public and private providers.5 Thus,
actual screening coverage and uptake are the result of both
organised and opportunistic screening models.6 Organised public screening programmes include a monitoring
system to determine exactly how many women are invited
and screened in the target population, while opportunistic
screening tests are registered in a way that does not allow
a calculation of test coverage, and some are not registered
at all.6 Thus, the only way to have complete information
about screening coverage is by interviewing the target
population. The spread of opportunistic testing and the
progressive implementation of organised screening have
led to a marked increase in test coverage. In 1994, the
once-in-a-lifetime Pap test (ages 25–64 years) uptake was
60% and mammography (ages 50–69 years) uptake was
44%, virtually all due to opportunistic screening. In 2004,
both tests had an uptake of 71%, with organised screening
playing a major role, particularly for mammography.7
Nevertheless, the role of the two models in maintaining
high test uptake now in Italy is unclear, and a previous
project,8 based on the Green and Kreuter model9 demonstrated a negative association between organised and
opportunistic screening. In the same project, factors have
been classified as predisposing (scarcely or not modifiable, as age, socioeconomic status, coping and other
preventive behaviours), reinforcing (eg, knowledge of the
disease and of the screening effect, supporting network,
ie, modifiable factors acting on the target population)
and enabling factors (eg, accessibility and visibility of the
screening services, ie, modifiable environmental factors).
Public health interventions, both health promotion and
organisation of health service, can modify the behaviours
2

and make the environment more favourable through
modification of reinforcing and enabling factors.10
In this model, organised programmes are supposed
to be effect modifiers of the association between socioeconomic factors and screening participation, reducing
inequalities, because the access to opportunistic
screening is more probable among affluent people.
In fact, organised programmes have shown to reduce
inequality in access, particularly for mammography.11
Furthermore, studies on the association between healthy
behaviours and screening uptake have shown inconsistent
results12; the heterogeneity could be due to the different
screening settings, with organised programmes showing
no or small differences,13 particularly in colorectal cancer
screening.14 15 In Italy, the coexistence of opportunistic
and organised screening and the wide variation among
regions in the level of organised screening implementation makes it possible to study how these two ways of delivering screening interact with the known determinants of
screening uptake.
Study objectives are: (1) to describe cervical and breast
cancer screening uptake in Italy based on data from
the Italian National Health Interview Survey (NHIS)
conducted by National Institute of Statistics (Istat) in
2012–2013—we distinguish overall uptake and uptake
within organised screening programmes; (2) study
geographical and individual socioeconomic difference in screening uptake, and the impact of screening
programme invitation coverage on these determinants.
Methods
Data sources
This study is part of epidemiological and political analyses
of the barriers to implementation of and participation
in screening programmes in Italy conducted within the
framework of the Green and Kreuter model.9 10 16
The study was conducted based on data from the NHIS,
a population-based cross-sectional survey conducted
every 5 years in Italy by the Istat17 18 and from the Italian
National Centre for Screening Monitoring (INCSM). The
2012–2013 edition of the NHIS collected information
about screening coverage and investigated the characteristics of women who availed themselves of female cancer
screening programmes, as well as other social, healthcare
and behavioural covariates.
Thanks to funding from the Italian National Health
Fund, the survey sample was enlarged in the 2013 survey
edition, and an in-depth analysis of results from each
region was performed.
It was hypothesised that total uptake is also influenced
by accessible, free screening services. Thus, a variable
measuring the proportion of the target population
invited by the screening programme within the correct
interval (the invitation coverage) at the regional level
(ecological variable) was created based on data from the
INCSM.12 19–21 The intervals considered were 3 years for
Pap test and 2 years for mammography.
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Figure 1 Utilisation of Pap test (*100 women in the target group). Total test uptake with the recommended schedule. Italy,
2012–2013.

Patient and public involvement
No patients or healthy individuals were involved in this
study.
Outcomes
Cervical screening uptake is defined as the percentage
of women in the target age group (25–64 years) who
received at least one Pap test in the 3 years prior to the
interview (n=32 831, representing the population of
16 752 400 women in Italy). Breast cancer screening
uptake is defined as the percentage of women in the
target age group (50–69 years) who underwent at least
one mammography in the 2 years prior to the interview
(n=16 459, representing a population of 7 925 570 women
in Italy).
Three uptake indicators were identified, based on the
responses to the NHIS questionnaire: (1) total uptake,
including services delivered in all types of healthcare
facilities (public or private) and performed on invitation
of public screening programme, on suggestion of general
practitioner or private doctor or on own initiative; (2)
uptake in a public healthcare facility, on the suggestion of
a general practitioner or private doctor or on own initiative; (3) uptake in a public healthcare facility, on invitation to public screening programme.
Petrelli A, et al. BMJ Open 2018;8:e021653. doi:10.1136/bmjopen-2018-021653

Definition of individual and context factors and data analysis
A descriptive analysis evaluated the distribution of the three
above-mentioned uptake indicators combined with the
following fundamental dimensions: region of residence,
age, citizenship, educational level, occupation, perception
of economic resources, reasons hampering the pursuit of
hobbies and interests (considered a proxy of availability
of time), smoking habits, physical activity, weight control
frequency, preventive medical examinations in the 4 weeks
prior to the interview, general prevention tests (cholesterol, glycaemia, blood pressure) in the 4 weeks prior to the
interview and use of complementary medicine. Regarding
preventive medical examinations, we classified the variable in
three categories, based on the answers to the questionnaire:
(1) no examination, (2) at least one preventive examination
(in the absence of disorders or symptoms), (3) examinations for other reasons (diseases or disorders, prescriptions,
medical certificates, other). Hierarchical logistic models,
adjusted for all the above-mentioned covariates, were tested
to evaluate geographical and socioeconomic differences in
Pap test and mammography uptake. The first-level unit was
all target women and the second-level unit was the Italian
regions (21 units). Hierarchical models were used because
it can be hypothesised that Pap test and mammography
3
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Figure 2
2013.

Utilisation of Pap test (*100 women in the target group) within organised public screening programme. Italy, 2012–

uptakes have a structure of correlation between individuals
that differs between regions of residence both for the effect
of the heterogeneity of the public screening programme
organisation and for the homogeneity in the population’s
socioeconomic and demographic characteristics within
each region. We estimated the geographical differences
as regional residual around level 1 intercept which can be
interpreted as the national mean effect after adjustment for
all the covariates considered. We also calculated the intraclass correlation coefficient for the null model (without
covariates) which represents the proportion of variability
that can be attributed to differences between the regions.
The effect of socioeconomic level was evaluated by the estimation of the ORs related to citizenship, educational level,
perception of economic resources and occupation.
Having had a Pap test in the 3 years prior to the interview
(2 years for mammography) was used as outcome variable
based on tests performed in screening programmes and
in opportunistic settings, both public and private. The
above-listed categorical variables were included as firstlevel covariates.
Finally, in order to evaluate possible associations between
the level of organised screening offered and socioeconomic access inequalities, the interaction between invitation coverage and educational level and between invitation
4

coverage and perceived economic resources were tested.
Invitation coverage was calculated as the number of invitations sent by the organised screening programme in 2011–
2013 for the Pap test and in 2010–2011 for mammography
divided by the total target population for each screening
programme as reported by the Istat. The regional invitation coverage variable was divided into two categories based
on the distribution median; Pap test cut-off was 63%, and
mammography cut-off was 77%.
Results
Total Pap test uptake was slightly under two-thirds of the
total target group (61.1%), 38.9% in the NHS and 22.2%
in public screening programmes.
Total uptake ranged from 36.6% in Campania to 79.8%
in Friuli-Venezia Giulia (figure 1), while in screening
programmes it ranged from 3.2% in Liguria to 53.8% in
Valle d'Aosta (figure 2).
Total mammography uptake was seen in more than
one-half of the target group (56.4%) and in 44.6% in the
NHS, of which 29.8% were due to participation in public
screening programmes.
Total uptake ranged from 30.4% in Campania to
72.3% in Veneto (figure 3), while screening programme
Petrelli A, et al. BMJ Open 2018;8:e021653. doi:10.1136/bmjopen-2018-021653
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Figure 3 Utilisation of mammography (*100 women in the target group). Total test uptake with the recommended schedule.
Italy, 2012–2013.

uptake ranged from 5% in Campania to 64.3% in Trento
(figure 4).
The patterns of test uptake were very similar for Pap
test and mammography in almost all regions.
Total Pap test uptake increased with age up to 50 years
(72.1%), and then decreased, while screening programme
uptake did not decrease after age 50 (table 2).
As regards mammography, no age differences were
observed in uptake between the frameworks of screening
programmes and of the NHS, although total coverage
uptake did decrease with age.
Total Pap test and mammography uptake were higher
among Italian women than foreign nationals. This difference for Pap test was larger in opportunistic screening
than in screening programmes, while for mammography,
a relevant gap in uptake between Italian and foreign
nationals was observed also in screening programmes
(30.7% vs 20.9%).
A direct association between educational level and Pap
test/mammography uptake was observed. Such an imbalance was due to lower uptake in opportunistic screening,
primarily for mammography and exclusively for the Pap
test.
In terms of occupation, Pap test total uptake progressively decreased from women with stronger and better
Petrelli A, et al. BMJ Open 2018;8:e021653. doi:10.1136/bmjopen-2018-021653

paid working positions to those who lived in more
unstable conditions and the unemployed. Executives,
entrepreneurs, freelance professionals and office workers
had higher uptake than other occupation categories,
mostly due to higher uptake in private opportunistic
screening. Unemployed women had low access to all
screening modalities.
An association was observed between occupation and
access/uptake for mammography as well, particularly for
total uptake. Perceived unsatisfactory economic resources
were associated with lower total uptake, lower screening
programme uptake and lower NHS uptake for both Pap
test and mammography. Considering indicators related
to attitude towards health and prevention, higher Pap test
and mammography uptake was observed in women who
had other preventive health behaviours such as preventive medical examinations in the preceding 4 weeks
and general prevention tests, as well as more physical
activity, better weight control and being a former smoker.
Also, women who used complementary medicine in the
preceding 3 years had higher uptake.
Table 3 shows the results of the hierarchical logistic
model for the probability of being screened for cervical
cancer (ie, Pap test in the 3 years prior to the interview)
expressed as OR.
5
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Figure 4 Utilisation of mammography (*100 women in the target group) within organised public screening programme. Italy,
2012–2013.

High educational level, adequate economic conditions
(OR:1.25) and especially being Italian (OR:1.69) were
factors associated with higher probability for having had
a Pap test. Furthermore, women who declared that they
had any general prevention tests and/or medical examinations, used any complementary medicine and did any
physical activity had higher probability of undergoing the
Pap test in the recommended intervals. Finally, former
smokers and current smokers were more likely to access
cervical cancer prevention services than non-smokers.
Women living in regions with higher invitation coverage
levels than the median had a higher probability of having
the test than those women living in regions with lower
invitation coverage levels (OR:2.12).
The effect of socioeconomic variables was similar in all
the regions, regardless of invitation coverage levels.
As regards mammography, multivariate analysis
(table 4) confirms the results of the bivariate analysis:
women aged 60–69 years had a lower probability of
having had a mammography in the years preceding the
interview (OR:0.75). High educational level, adequate
economic conditions (OR:1.23) and particularly being
Italian (OR:2.22) were predisposing factors for accessing
mammography. Furthermore, women who did any
physical activity were more likely to have undergone
6

mammography (OR:1.37). Former smokers were more
likely to access breast cancer prevention compared with
non-smokers. Similarly, women who had undergone
general prevention tests or had a medical examination
in the preceding 4 weeks for prevention or other reasons
or used complementary medicine were more likely to
undergo mammography. Women living in regions with
high invitation coverage had a 100% higher probability of
having had mammography when compared with women
living in regions with low invitation coverage.
The effect of socioeconomic variables was similar in
all the regions, regardless of invitation coverage levels.
Residual variability around the intercept was observed
for both Pap test and mammography (figure 5), with a
similar geographical pattern: southern regions (except
for Abruzzo, Apulia and Sardinia) showed a significantly
higher probability of underuse of screening tests.
Discussion
Differences between geographical areas
Taking into account differences between the different
Italian geographical areas, the observed national
screening test uptake was 62.1% for cervical cancer and
56.4% for breast cancer. These values are lower than the
Petrelli A, et al. BMJ Open 2018;8:e021653. doi:10.1136/bmjopen-2018-021653
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Table 2 Pap test and mammography: total uptake, uptake in the National Health Service and public screening coverage, by
educational level, occupation and perception of economic family resources (Italy, 2012–2013)
Pap test
(n=32 831)

Mammography
(n=16 459)
Uptake in the NHS

Uptake in the NHS

Total uptake

Of which public
screening coverage

Total

Total uptake

Of which public
screening
coverage

Total

 25–29

48.5

13.3

28.2

 30–34

58.1

18.6

35.7

 35–39

63.8

19. 9

37.3

 40–44

65.1

21.9

38.2

 45–49

72.1

23.6

42.8

 50–54

69.1

26.6

45.2

60.5

28.1

44.9

 55–59

60.2

25.9

41.4

57.7

29.8

44.4

 60–64

53.3

25.7

39.1

55.4

32.2

44.8

50.7

29.4

41.6

Age

 65–69
Citizenship
 Italian

63.2

26.0

37.4*

55.9

30.7

44.2

 Foreign national

52.2

23.8

40.6

41.4

20.9

32.4

 Degree

68.6

20.2

37.2

65.5

29.9*

46.5

 School-leaving certificate

64.6

21.5

37.4

60.8

28.8

44.3

 Compulsory education

57.8

23.6

40.8

53.3

30.2

43.5

 Executive, entrepreneur, freelance professional

74.4

20.1

35.4

65.1

27.8

40.9

 Office worker

73.0

23.9

40.4

68.1

33.1

49.7

 Workman, apprentice, other

64.1

28.2

45.8

58.2

34.6

48.6

 Independent businessman, homecare assistant,
cooperative member

67.5

24.7

40.2

60.5

35.7

50.4

 Contract worker

60.2

20.3

34.4

59.9

21.3

40.4

 Not employed

54.1

19.5

36.3

52.8

28.3

41.9

 Excellent/adequate

66.0

25.6

41.8

60.9

32.4

46.9

 Scarce/insufficient

53.9

21.9

38.8

48.6

25.4

39.2

 Other

60.3

22.0

38.7

55.4

29.5

43.3

 Too busy

67.6

22.9

39.5

61.1

31.3

47.7

 Smoker

62.2

21.9

38.6

56.6

30.9

45.0

 Former smoker

70.9

26.8

43.8

63.8

35.2

51.3

 Non-smoker

59.6

21.1

37.6

53.8

27.7

41.3

 No

55.9

19.4

36.2

47.7

24.0

37.3

 Yes

67.9

24.8

41.4

64.9

35.5

50.6

 Rarely or never

56.9

20.7

36.1

48.7

25.2

37.7

 Weight controlled

65.2

23.1

40.6

61.4

32.9

48.2

Educational level

Occupation

Perceived economic resources

Reasons hampering pursuit of hobbies or interests

Smoking habits

Physical activity

Weight control

Preventive medical examinations in the preceding 4 weeks
 No examination

58.0

20.9

37.0

52.2

28.2

41.0

 At least one preventive examination

75.0

23.7

41.8

65.8

32.9

49.5

 Examinations for other reasons

68.7

25.5

43.4

61.8

32.1

48.5

Continued
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Table 2 Continued
Pap test
(n=32 831)

Mammography
(n=16 459)
Uptake in the NHS

Uptake in the NHS

Total uptake

Of which public
screening coverage

Total

Total uptake

Of which public
screening
coverage

Total

 No test

43.7

16.0

28.5

35.0

18.9

27.2

 1 or 2 tests

56.9

22.2

37.5

50.2

31.3

42.5

 All tests

64.7

23.0

40.3

57.5

30.2

44.8

 Never used or more than 3 years ago

60.0

21.3

38.2

54.9

29.1

43.0

 At least once in the last 3 years

79.2

29.6

44.8

68.5

35.9

52.2

Total

62.1

22.2

38.9

56.4

29.8

44.0

General prevention medical tests

Use of complementary medicine

*Not statistically significant.

Italian and the European guidelines reference standards
for screening programmes: 70% acceptable and 85%
desired for cervical cancer and 70% acceptable and 75%
desired for breast.2 4 22 Strong uptake differences still
exist between regions, with a clear north–south gradient.8
A positive trend is that differences between northern
and southern Italy have diminished compared with the
previous NHISs due to increased coverage/access in the
southern regions.17 Differences between regions can be
largely attributed to the NHS’s ability to offer screening
programmes that reach the target population. This
hypothesis is also supported by the results of multilevel
models showing how variability between regions is strongly
related to screening programme coverage in the single
regions, particularly for mammography. This phenomenon can be observed at a macrolevel: those regions with
higher uptake are also those with higher access in the
frameworks of screening programmes or of the NHS. The
effect on total uptake of organised screening with active
invitations to the target population is well known and
has been observed in all contexts.11 23 24 Finally, it is also
interesting to note that total and screening programme
uptake patterns are similar in almost all regions. This
suggests that where the population’s attention to prevention is low, there has also been difficulty in implementing
screening programmes. This result is consistent with the
consolidated evidence of an association between low/
changeable invitation coverage of screening programmes
and low response from the population to invitations.5 6 20 21
It is not easy to understand the causal relationship; if a
context is unfavourable to the organisation of complex
and multidisciplinary paths, is this because the population in that context does not trust the NHS and thus
does not respond to the invitation? Or is it because the
poor organisation directly penalises compliance with
programme recommendations?
Socioeconomic differences
Socioeconomic differences in uptake are still very evident,
whichever variable is considered: education, citizenship,
8

occupation or perceived economic difficulties. In particular, foreign women had a 40% lower uptake probability
than Italians for Pap test and 55% lower probability for
mammography. In Italy, immigration is a recent phenomenon, with a marked increase during the first decade of the
2000s, so it is conceivable that both cultural and language
barriers may influence access to screening programmes
and health services. However, a recent paper showed that
screening uptake was heterogeneous by area of origin
(Africans have lower Pap test and mammography uptake)
and by region of residence,25 highlighting that there are
margins for improving equity. Regarding education, our
result confirms what has been observed in England,26
where a recent study showed a significant improvement of
equitable delivery of breast screening but not of cervical
screening.27 Unfortunately, our dataset did not include
information on income, though we can show the effect
of economic conditions indirectly through survey respondents’ perceived economic difficulties. Nevertheless, its
association with uptake is more difficult to interpret, as
this variable combines objective available resources and
factors related to more subjective perception of precarious conditions or worsening of one’s economic situation.11 These latter factors are more related to personal
coping—the ability to react to changes and difficulties,
a personal characteristic known to be associated with
participation in screening; ‘maladaptive coping’, instead,
is associated with poor compliance with cancer screening
recommendations.16 These personal characteristics are
difficult to modify through active interventions such as
invitation letters or information campaigns.11 28
Even though organised screening programmes and
the NHS guarantee wider and easier access to screening,
thus increasing coverage in all contexts, surprisingly, no
reduction in socioeconomic differences was observed in
the areas where screening programmes had higher invitation coverage. This effect on reducing access inequalities
has been observed in other Italian studies.13 29 Furthermore, the implementation of screening programmes has
Petrelli A, et al. BMJ Open 2018;8:e021653. doi:10.1136/bmjopen-2018-021653
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Table 3 Multilevel logistic random intercept model for
having had a Pap test in the 3 years prior to interview (Italy,
2012 – 2013)
Variable

Adjusted
OR
95% CI

Individual
 Age group (years)
 25–34

1

 35–44

1.45

1.33 to 1.56

 45–54

1.89

1.75 to 2.04

 55–64

0.99

0.92 to 1.08

Citizenship
 Foreign national

1

 Italian

1.69

1.54 to 1.85

 Compulsory education

1

 School-leaving certificate

1.12

1.05 to 1.19

 Degree

1.16

1.08 to 1.27

Perceived economic resources
1

 Excellent, adequate

1.25

Continued
Adjusted
OR
95% CI

Variable
General prevention medical tests
 No test

1

 1 or 2 tests

1.41

1.25 to 1.61

 All tests

1.85

1.72 to 2.00

Use of complementary medicine
 Never used or more than
3 years ago

1

 At least once in the last 3 years 1.41

1.30 to 1.54

 
Contextual

Educational level

 Scarce, absolutely insufficient

Table 3

1.18 to 1.32

Invitation coverage in the period 2011–2013
 Within the median
 Above the median

1
2.12

1.43 to 3.13

Random effect
αi, regions
Intraclass correlation
coefficient (ρ)

Estimate SE

P values

0.209
0.06

<0.01

0.066

Occupation
 Unemployed

1

  Executive,
entrepreneur,freelance
professional

1.08

0.87 to 1.32

 Office worker

1.35

1.16 to 1.54

 Workman, apprentice, other

1.18

1.05 to 1.32

 Independent businessman,
homecare assistant,
cooperative member

1.15

1.06 to 1.23

 Contract worker

1.28

1.19 to 1.37

Reasons hampering pursuit of hobbies or interests
 Other reasons

1

 Too busy

1.19

1.12 to 1.27

Smoking habits
 Non-smoker

1

 Former smoker

1.37

1.28 to 1.45

 Smoker

1.08

1.01 to 1.15

Physical activity
 No

1

 Yes

1.16

1.10 to 1.22

Weight control
 Rarely or never

1

 Periodically

1.25

1.19 to 1.32

Preventive medical examinations in the preceding 4 weeks
 No examination

1

 Other reasons
 Preventive examination

1.43
1.75

1.33 to 1.52
1.59 to 1.92
Continued
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shown a levelling effect on breast cancer outcomes, with
women in the lowest socioeconomic level attaining the
same survival rates as those in the highest socioeconomic
level.30 31 A decrease in inequalities in access to effective
prevention measures thanks to screening programmes
and to the NHS actively promoting interventions has
been observed in a number of other studies,6 11 32 33 even
though considerable exceptions or failures have also
been observed.34–36
Association with other preventive health behaviours
We observed associations between screening uptake and
single preventive health behaviours. The existing synergy
between prevention interventions and preventive health
behaviours is a well-known phenomenon which offers the
NHS opportunities to promote coordinated prevention
initiatives.37
The association between both screening test uptake
and being a former smoker is not surprising and has
been reported by other authors13 38; instead, a slightly
higher uptake for both Pap test and mammography in
current smokers than in non-smokers is more surprising.
It should be noted that, in women, the prevalence of
smoking in Italy is higher among the highly educated; the
difference in screening uptake thus almost disappears
when adjusting for educational level. Particular attention
should be paid to the association between mammography
uptake and use of complementary medicine, a partially
unexpected result, as breast screening has been criticised
in the last few years by groups concerned with overdiagnosis and overtreatment and against the medicalisation
of the healthy population.39 40 These opinions, which are
9
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Table 4 Multilevel logistic random intercept model for
having had a mammography in the 2 yearsbefore interview
(Italy, 2012 – 2013)
Variable

Adjusted
OR
95% CI

Individual
Age group (years)

Continued

Variable

Adjusted
OR
95% CI

 1 or 2 tests

1.43

1.12 to 1.82

 All tests

2.00

1.69 to 2.38

Use of complementary medicine

 50–59

1

 60–69

0.75

0.69 to 0.81

Citizenship
 Foreign national

1

 Italian

2.22

1.85 to 2.70

 Compulsory education

1

 School-leaving certificate

1.09

0.99 to 1.18

 Degree

1.30

1.14 to 1.47

Perceived economic resources
 Scarce, absolutely insufficient

1

 Excellent, adequate

1.23

1.15 to 1.33

Occupation
 Unemployed

1

  Executive,
entrepreneur,freelance
professional

1.47

0.94 to 2.27

 Office worker

0.99

0.79 to 1.25

 Workman, apprentice, other

1.02

0.86 to 1.20

 Independent businessman,
1.10
homecare assistant, cooperative
member

0.97 to 1.25

 Contract worker

1.10 to 1.37

1.23

Reasons hampering pursuit of hobbies or interests
 Other reasons

1

 Too busy

1.15

1.04 to 1.25

Smoking habits
 Non-smoker

1

 Former smoker

1.18

1.09 to 1.28

 Smoker

1.00

0.92 to 1.10

Physical activity
 No

1

 Yes

1.37

1.28 to 1.47

Weight control
 Rarely or never

1

 Periodically

1.33

 Never used or more than 3 years 1
ago
 At least once in the last 3 years

1.22

1.09 to 1.37

Contextual

Educational level

1.25 to 1.43

Preventive medical examinations in the last 4 weeks
 No examination

1

 Other reasons

1.52

1.41 to 1.64

 Preventive examination

1.56

1.41 to 1.75

General prevention medical tests
 No test

1
Continued
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Table 4

Invitation coverage in the period 2011 –2013
 Within the median
 Above the median

1
2.00

1.43 to 2.78

Random effect
αi, regions
Intraclass
correlation coefficient (ρ)

Estimate

SE

P values

0.136
0.04

0.045

<0.01

not against technology per se, are welcome in cultural
contexts that refuse a technological approach to life and
healthcare and that are often attracted to complementary
medicine.41 A positive association between complementary medicine and mammography coverage thus suggests
that a lack of coverage is, to a large degree, not a conscious
choice but instead due to the lack of access to the service.
Limitations and strengths of the study and comparison with
other data
The main limitations of the data used in the present study
are related to data-collection techniques, namely a retrospective study based on the recall of the interviewed women.
When recalling past events, it can be difficult to distinguish
between different organisational and administrative ways
of how the test was delivered. For example, a test undergone in the framework of a screening programme could
be confused with a test provided by the NHS outside an
organised programme (in some local health services, the
patient cannot perceive this difference). This observation
does not influence total uptake but can generate incorrect
classification of access modalities that can differ between
Italian women and foreign nationals or between different
educational levels. In fact, it can be difficult to define just
what a ‘screening programme’ is, resulting in a possible
misunderstanding and thus confusing it with a more general
access to a public health centre, particularly by less-educated
women or foreign nationals with linguistic barriers. For this
reason, most of the analysis was conducted by using the two
indicators ‘public sector uptake’ and ‘screening programme
uptake’ to give an idea of the range of the actual data.
Furthermore, some women undergo tests at shorter intervals
than is recommended,6 42 which can mask part of the uptake
obtained by the NHS when we look at the most recent
test only, as in this survey. In fact, if a woman has already
Petrelli A, et al. BMJ Open 2018;8:e021653. doi:10.1136/bmjopen-2018-021653
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Figure 5

Level 2 residuals of hierarchical models for Pap test and mammography. Italy, 2012–2013.

undergone a test performed in the NHS and then undergoes
an opportunistic test before the recommended interval has
expired, she will register as covered by the opportunistic test
and not by the previous NHS test. Thus, we underestimate
the coverage by the public sector, which adopts less intensive
protocols and longer intervals.42 43 Furthermore, a survey
with less stringent questions to identify the date of the last
screening test may overestimate coverage due to telescoping
effect (women reporting having undergone the test more
recently than in fact they have), as noted in a previous Italian
survey.43 Indeed, the questions about the last screening test
are posed slightly differently in the Italian NHIS and in the
routine surveillance system—the Progressi delle Aziende
Sanitarie per la Salute in Italia (PASSI survey—managed by
the local health authorities.34 This surveillance reports an
overall uptake of 77% and 70% for cervical and breast cancer
screening, respectively. It is also important to underline that
the HPV test, which was authorised as a primary screening
test instead of the Pap test in women older than 30–35 years
in January 2013 by the Italian Ministry of Health, was available only through some pilot projects until 2014. Given that
the NHIS interviews were conducted in 2012–2013 and
that the questions referred to tests undergone in the three
preceding years, obviously very few women had been invited
to HPV screening at that point.20 29 43 Among the strengths
of this study to be mentioned is the enormous information
Petrelli A, et al. BMJ Open 2018;8:e021653. doi:10.1136/bmjopen-2018-021653

potential of the Istat survey, both at the individual and
at the family level, offering a very rich description of individual women, their families and their socioeconomic status.
Unfortunately, for this study, we had access to a restricted
dataset of the NHIS. Therefore, the association between
screening uptake and some potentially relevant information,
as the family composition or the citizenship of the partner,
could not be studied.
Another strong point is the inclusion of an ecological
variable on the screening offered from a second data
source. The joint use of these two data sources made it
possible to estimate the impact of screening programmes
on overall screening uptake and on differences in
screening uptake between regions taking into account
different socioeconomic and behavioural characteristics.
Conclusions
Total coverage observed through the Italian NHIS is
below the desired and acceptable levels recommended by
the European Commission.
Screening programmes increase uptake and have the
potential, when correctly implemented, to decrease
geographical inequalities, although not those differences caused by individual attitudes towards health and
prevention.
11
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