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Offering self-sampling devices improves participation of under-screened women. We evaluated participation in
routine screening following the self-sampling intervention in two organized population-based screening
programmes located in North-East Italy.
Data on participation at 3-years-interval after a randomized clinical trial assessing the response to two strategies
offering self-samplers (sent at home or offered free at local pharmacy) with a control action (sending reminders
for a cervical specimen taken at the clinic) in 30–64 yr-old women non-respondent to the regular call-recall in-
vitation were analyzed.
Up to April 2016, 2300women out of the 2995 recruited in the trial in 2011were re-invited to perform a screen-
ing test at clinic; overall, 698 women adhered. Participation was similar in the three arms (29–32%), and highest
(47–68%) among those who participated in the previous round. Over the two rounds, 44.6%, 32.3% and 30.3%
women had at least one test in the self-sampling at home, self-sampling at pharmacy and test at the clinic
arms, respectively.
Our data indicate that the beneficial effect of offering self-sampling devices to nonparticipating women is main-
tained over time. Self-samplers are useful to increase overall coverage; their sporadic use does not seem to in-
crease the proportion of women regularly repeating the test.

© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

The efficacy of cervical cancer screening on reducing cervical cancer
incidence and mortality depends upon several factors, including
participation of the target population. Most tumours occur in women
never- or under-screened (Zucchetto et al., 2013), and coverage to the
call-recall strategy in use by population-based organized programmes
in Europe is at best 80% (Elfstrom et al., 2015). Improvement in cervical
cancer screening participation of never- and under-screenedwomen by
Del Mistro),
. Ferro),
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the use of home-based self-sampling devices has been demonstrated by
several randomized controlled trials (RCTs), as summarized in a recent
systematic review and meta-analysis (Verdoodt et al., 2015).

Cervical cancer is causally linked to persistent infection by high-risk
human papillomavirus types (hrHPV); there is now substantial evi-
dence that hrHPV testing is more effective than cytology as primary
screening test (Arbyn et al., 2012; Ronco et al., 2014), and its implemen-
tation is occurring in several countries, including Italy. Since self-sampled
specimens are adequate for hrHPV testing but not for cytology (Snijders
et al., 2013; Arbyn et al., 2014; Arbyn and Castle, 2015), self-sampling
could consequently be implemented as well.

If the efficacy in increasing screening uptake has been now assessed
in several contexts, it is not known if there is an effect in women's long
term habits about cervical cancer screening. Our aim was to evaluate
participation in routine screening following the self-sampling interven-
tion ofwomen involved in a RCT on self-sampling in the previous round.
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2. Methods

In late 2011 we conducted a RCT on the use of self-sampling to in-
crease participation within organized screening programmes in six
Local Health Authorities (LHA) in Italy (Giorgi Rossi et al., 2015).
Women aged 30–64 years not respondent to regular invitation were
randomly allocated to oneof three arms: (B1) re-call standard invitation
to perform testing at the clinic (control group); (B2) home-mailed self-
sampling device or (B3) self-sampling device picked-up at an area phar-
macy (intervention groups). Thewomenwho received the self-sampler
at home showed higher response rates (ranging from 14.6 to 33.6%)
than the other two groups (B1: 3.5–22.9%; B3: 4.5–15.8%), with an esti-
mated impact on the overall test coverage of +4.3% compared with
+2.2% for standard reminder. Heterogeneity between centreswas high.

Two of the participating centres (Este and Pieve di Soligo) are locat-
ed in the Veneto region; the average response rates in the B1, B2 and B3
arms of the women residing in this area were 17.85%, 31.77% and
13.64%, respectively. Taking advantage of the use of a unique centralised
software for managing all three cancer screenings within the whole re-
gion, we investigated how the women involved in the self-sampling
trial are responding to the regular invitation at the subsequent cervical
screening round, three years later. We present relative risk (RR) of par-
ticipating and relative 95% Confidence Interval (95%CI) estimated with
binomial exact distribution. We also calculated the “user loyalty” effect,
i.e. how much the probability to participate in the second round is in-
creased in women that participated in the previous round compared
to those who did not participate in previous round. We present the fol-
lowing comparisons:

First round participation: B2 (self-sampler at home) vs B1 (control);
B3 (self-sampler at pharmacy) vs B1.
Second round participation: B2 vs B1; B3 vs B1.
Second round “user loyalty” effect: within each arm (B1, B2 and B3),
women participating in the first round vs those not participating in
the first round.
At least one test in the two rounds: B2 vs B1; B3 vs B1.

3. Results

Overall, 2995 (997 B1; 1001 B2; 997 B3) women were recruited in
the two centres in 2011, obtaining results in line with the whole trial:
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Fig. 1. Flow chart of the study conducted in two organized population-based screening progra
round (2nd) after three years, by original study arms and by participation. N = number of wo
better results for self-sampler at home than for standard reminder (RR
1.86; 95% confidence interval (CI) 1.58–2.18), while therewas no statis-
tical difference (RR 0.84; 95%CI 0.69–1.02) in the participationwith self-
sampler at the pharmacy. Up to the end of April 2016, after excluding
those who migrated or exited the screening target age, 2300 women
were re-invited (776 B1; 746 B2; 778 B3) for the subsequent screening
roundwith a standard invitation letter to perform a screening test at the
clinic. One of the two centres (Este) has been using hrHPV testing since
April 2009 (Zorzi et al., 2013; DelMistro et al., 2014), while for the other
centre (Pieve di Soligo) in thefirst round the standard testwas cytology,
and since June 2015 the programme adopted hrHPV testing according
to Italian recommendations (Ronco et al., 2012); therefore, the control
arm in the second round mostly had a different test than in the first
round.

Overall, the participationwas similar in the three arms (30% B1; 32%
B2; 29% B3) (Fig. 1). On the other hand, participationwas higher among
the women who participated in the previous round than in those who
did not (68% B1; 47% B2; 48% B3) (Table 1), i.e., womenwho had partic-
ipated to the trial demonstrated an increased “user loyalty” to the
screening programme; very strong in the arm with clinic sampling
(B1), where participationwas 3.3 times higher in previously responders
than in non-responders (95% CI 2.74–3.99), less strong but still evident
among those who previously received the self-sampling at home (RR
2.09; 95% CI 1.70–2.56), and among those invited to pick up self-sam-
pling at the pharmacy (RR 1.86; 95% CI 1.47–2.34) (Table 1).

The positive effect was observed only for the comparison: self-sam-
pler sent at home vs control, with 44.6% of women covered, compared
to the 30.3% in the control arm (RR 1.54; 95%CI 1.37–1.73). For the com-
parison self-sampler at pharmacy vs control there was almost no differ-
ence neither at the first round nor over the 2 rounds: total women
covered in pharmacy arm 33% (RR 1.06; 95% CI 0.93–1.21).

4. Discussion

We analyzed the participation rates at the subsequent (three
years later) routine screening round of women previously involved
in a randomized clinical trial on the use of self-sampling to increase
compliance of non-responders. Overall, some 30%women participat-
ed (with no differences between the three RCT arms), and cumula-
tively 30–45% of them had at least one test over the two rounds.
The observed higher participation of women randomized to the con-
trol arm is consistent with previous studies (Giorgi Rossi et al., 2012)
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Table 1
Participation rates of women involved in the self-sampling RCT (first round), compared to participation at the subsequent round (second; 3-yr interval, all women invited at clinic), by
original RCT arm. Probability to participate (RR) was highest among women receiving self-sampler at home at first round, and among previously adherent women at second round.

Arm
(N randomized)

First round Second round

At least one test in 1st or 2nd
round
RR (95%CI)

Respondent
N (%)

RR
(95%CI)

Previously participants
Previously
non-participants

“User loyalty”
effect
RR (95%CI) RR (95%CI)

Invited at
clinic
N

Respondent
N (%)

Invited at
clinic
N

Respondent
N (%)

B1: clinic
(997)

178 (17.9) Comparator 161 109 (68) 615 126 (20) 3.30
(2.74–3.99)

Comparator Comparator

B2: self-sampler at
home

(1001)

332 (33.2) 1.86
(1.58–2.18)

259 123 (47) 487 114 (23) 2.09
(1.70–2.56)

1.05
(0.90–1.22)

1.54 (1.37–1.73)

B3: self-sampler at
pharmacy

(997)

149 (14.9) 0.84
(0.69–1.02)

112 54 (48) 666 173 (26) 1.86
(1.47–2.34)

0.96
(0.83–1.22)

1.06 (0.93–1.21)

N = number of women.
RR (95%CI) = Relative Risk (95% Confidence Interval).
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and is a measure of the women's “user loyalty” to the screening pro-
gramme. On the other hand, a lower effect in women invited in the
self-sampling arms was expected since they did not have any contact
with screening clinics in the first round, and during the second round
were invited for a sample at the clinic. Actually, the higher participa-
tion in the self-sampling at home did not change the attitude to par-
ticipate and in the second round, when a standard call-recall strategy
was proposed, the participation was the same of the control arm,
suggesting that the observed “user loyalty” effect in self-sampler
arms is merely a self-selection of the women based on their propensity
to participate.

Organized screening has proven to be an effective mean to reduce
cervical cancer incidence andmortality in most industrialized countries
(Arbyn et al., 2011). Coverage and participation of the target population
are crucial elements of this preventive strategy, and increasing screen-
ing coverage is still a priority. Offering self-sampling devices to non-par-
ticipating women is a promising option since it actually increases
participation (Verdoodt et al., 2015).

Self-collected samples are adequate for performing hrHPV testing by
clinically validated assays (Snijders et al., 2013; Arbyn et al., 2014;
Arbyn and Castle, 2015), but not for cytological analyses. Therefore, it
can be efficiently introduced only in programmes already using hrHPV
testing as primary screening test; to this regard, since cervical screening
implementation by hrHPV testing is taking place or planned in several
countries (i.e. in Italy it is expected to be complete by 2018; in The
Netherlands it will be introduced in 2017), this will not constitute a
drawback.

In conclusion, our data indicate that response is higher (Round 1
and Round 1 + 2) in the group receiving self-samplers at home than
in the group who received a reminder for a sample at the clinic. On
the contrary, the invitation for collecting the self-sampler at pharma-
cy had no effect. The increase in overall participation in the self-
sampling at home arm is completely due to the increase in first
round, while in the second round, when all the women were re-
invited with a standard call-recall strategy, participationwas similar,
although higher in previously participating than non-participating
women (“user loyalty” effect). Therefore, self-sampling can be useful
to increase overall coverage, but, if used once in a life-time, does not
seem to increase the proportion of women regularly repeating the
test.
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