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and Public Health Unit, Azienda ULSS 6 Euganea, Este, Italy

Objectives: We study the introduction of a web portal allowing women to
manage their appointments in the public cervical cancer screening program of
an ltalian Local Health Unit (LHU). We investigate how this intervention affects
program participation and the ability of the LHU to collect information on
women's screening outside the program.

Methods: We use administrative data from the LHU and a difference-in-
differences design to compare outcomes of women in the treated group
(n=870), who could reschedule appointments either through phone calls or
through the portal, and the control group (n=768), who could only reschedule
by phone.

Results: The portal reduces the number of appointments rescheduled by phone
(b = —0.176, 95% Cl = —0.228 to —0.114, p < 0.001). It also makes women
more likely to report both screenings outside the program (b = 0.049, 95% Cl =
0.006-0.912, p < 0.05) and the various reasons for canceling their appointments.
However, the portal also decreases the probability of screening (b = —0.156, 95%
Cl = —-0.216-0.096, p < 0.001). Two-thirds of this reduction is due to increased
unjustified no-shows (b = 0.099, 95% CI = 0.043-0.155, p < 0.001).

Conclusions: Digital innovations increase efficiency of screening programs.
However, they may discourage screening, by triggering behavioral biases such
as limited attention and procrastination. Pairing portals with frequent reminders
may help to boost participation.

KEYWORDS

ICT in healthcare provision, cervical cancer screening, health decision making, nudging,
quasi-experiment

1 Introduction

The digital world is becoming a crucial pillar of the effective functioning of societies
(Hodson, 2018). For example, the rise of information and communication technologies
(ICT henceforth) allows governments to provide a variety of digital services which can
enhance the efficiency and the accountability of public institutions, facilitate information
transmission between administrative offices and citizens, and results in substantial
economic benefits for the public sector and citizens alike (Faulkner et al., 2019).

01 frontiersin.org


https://www.frontiersin.org/journals/behavioral-economics
https://www.frontiersin.org/journals/behavioral-economics#editorial-board
https://www.frontiersin.org/journals/behavioral-economics#editorial-board
https://www.frontiersin.org/journals/behavioral-economics#editorial-board
https://www.frontiersin.org/journals/behavioral-economics#editorial-board
https://doi.org/10.3389/frbhe.2024.1458981
http://crossmark.crossref.org/dialog/?doi=10.3389/frbhe.2024.1458981&domain=pdf&date_stamp=2024-11-06
mailto:luca.corazzini@unimib.it
https://doi.org/10.3389/frbhe.2024.1458981
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/frbhe.2024.1458981/full
https://www.frontiersin.org/journals/behavioral-economics
https://www.frontiersin.org

Antinyan et al.

The digital transformation of services and the introduction
of information and communication technologies (ICT) have
interested the healthcare sector as well, considerably influencing
healthcare provision and health systems in general (Ricciardi et al.,
2019). A growing body of scientific literature tries to assess the
impact of ICT innovations on the effectiveness, accessibility, and
resilience of the healthcare systems (e.g., Agarwal et al, 2010;
Marques and Ferreira, 2020; Kraus et al., 2021).

We report quasi-experimental evidence from a North-Eastern
Italian local health unit (LHU) that introduced a user-friendly web
portal allowing women enrolled in the national cervical cancer
screening program to autonomously modify (either reschedule or
cancel) their pre-assigned screening appointments. We employ
administrative data from the LHU and a difference-in-differences
design to compare the changes in several screening outcomes
across the current and the previous invitation rounds for women
in the control group—who had no access to the portal and
could reschedule the appointment only through a phone call to
the LHU—and in the treated group—who could reschedule their
appointment either by phone or through the portal.

Aimed at testing the general, intuitive hypothesis that, by
reducing the impact of frictions and other behavioral limitations,
ICT innovations can significantly foster virtuous health behaviors,
we assess the effects of the introduction of the web portal on three
distinct outcomes. First, we study whether the web portal was
effectively used by women to reschedule appointments. This is not
a trivial question, given that the uptake of digital services is rather
low, and governments struggle to make citizens use these services
(Castelo et al., 2015). For example, according to Eurostat, only 55%
of the EU population used online interfaces for interacting with the
public authorities in 2019.

Second, we investigate whether the introduction of the web
portal affects participation in the screening program. Providing
women with an alternative digital solution to reschedule the date
of the screening slot represents a nudge that can weaken the
behavioral obstacles to cancer screening (Benartzi et al., 2017).
For example, phone-averse women (LaRose, 1999; Rettie, 2007)
who would like to reschedule the pre-specified screening slot may
be reluctant to call the phone service of the LHU and, therefore,
may eventually postpone the screening opportunity, with negative
effects for cancer prevention and higher costs for the healthcare
system (Berliner et al., 2020; Hallsworth et al., 2015). Nonetheless,
if given the opportunity to reschedule the appointments online,
phone averse women may benefit from this chance and attend the
screening. While there is evidence that digital medical appointment
systems can foster participation in the cervical cancer screening
(Gallegos et al., 2023; Schliemann et al., 2022), the empirical
literature on the effects of ICT on healthcare is still at its infancy,
especially when focusing on proactive web interfaces that require
the intervention of the patient to reschedule appointments.

Third, by using data on the reasons why women cancel their
appointments, we assess whether the introduction of the portal
increases the ability of the LHU to collect information on women’s
screening behavior outside the public screening program. In fact,
the web portal asks women who do not intend to participate in the
program to inform the LHU about the main reason for that. One
option that women can select is to have already done a test outside
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the public screening program. In the portal, emphasis was posed
on communicating to the women that reporting information about
previous exams can help the health authorities to correctly schedule
their future screening appointments.

Our paper
digitalization in healthcare by leveraging a quasi-experiment

contributes to the growing literature on
to provide evidence of the impact of an online, proactive system
made available to patients to reschedule appointments for
cancer screenings.

A limited number of studies investigates the impact of proactive
web services on healthcare utilization and health outcomes. In
this respect, Bavafa et al. (2018) estimate the impact of e-visit
usage on the frequency of office and phone visits as well as on
patient health outcomes. The authors use panel data from a large
healthcare system in the United States and achieve identification
of the effect of e-visit use on later outcomes by conditioning on
both patient and provider fixed effects, thereby leveraging only the
observed variation in the timing of e-visits’ use within patients
and providers. To account for possible time-varying confounders,
the authors utilize a matching approach and instrument patients’
utilization of e-visits using the pre-determined variation across
providers in the timing and intensity of e-visit adoption. The
authors find that making use of e-visits increases the number of
physical visits to the physicians, reduces the number of new patients
accepted by the physicians, and has mixed results on phone visits
and patient health.

Zhong et al. (2018) investigate the effects of utilization of a
web portal in primary care in Florida on office visits, no-show,
and cancellation to primary care physicians. The authors conduct
a retrospective observational study employing a difference-in-
differences approach. By comparing trends between users and non-
users, the authors document a reduction in the portal users’ office
visits and no shows, with these effects materializing only >1 year
after the introduction of the portal. Bao et al. (2020) use a similar
design to examine the association between web portal utilization
and health outcomes by exploiting a panel dataset of congestive
heart failure patients in North Texas. Results indicate that portal
use is associated with lower frequency of hospital and emergency
visits, lower readmission risk, and lower length of stay.

A crucial difference between these studies and our contribution
is that the former generally compare program participation and
health outcomes of users and non-users in setups where the
proactive system is already in place for everyone to use it and
exploit the observed variation in the probability of using the
portal. Therefore, a causal interpretation of the results is limited
by the endogeneity in the effective utilization of the proactive
system, that makes it difficult to properly address the self-selection
of users. For instance, portal use may depend on individual
expectations about future health and healthcare needs, generating
reverse causality. In this respect, the key contribution of our
study is to exploit a supply-driven quasi-experimental shock to
the availability of the patient portal to study the impact of its
introduction on women’s screening outcomes. In our setting,
the availability of the portal is exogenously manipulated, which
allows us to establish a much cleaner causal relationship between
the availability of a proactive web-portal and the behavior of
eligible patients.
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Our paper also departs from the literature analyzing the
effects of ICT innovations in screening programs that give no
proactive role to patients. These innovations concern platforms
that are actively used by the program administrations for better
management practices (e.g., Chaudhry et al., 2007; Oscarsson
et al.,, 2008), computerized systems that send reminders to patients
(e.g., Ruffin et al,, 2007; DeFrank et al., 2009; Vidal et al., 2014),
interactive web-pages providing information to the patients (e.g.,
Ruffin et al., 2007; Elkin et al., 2017). Unlike these studies, we
assess the impact of a newly introduced digital technology in which
women enrolled in the screening program have a proactive role and
can autonomously reschedule their appointment after logging in to
the web application with their credentials.

2 Methods
2.1 The institutional setting

In Ttaly, the implementation of public cervical screening
programs has been recommended since 1996 (Cappelli et al,
2018; Ronco et al, 2015) and included in the Ministry of
Health’s “Essential Health Interventions” list since 2001. The
management of the national cancer screening program is handled
by the 20 Italian Regional health authorities following national
guidelines. Regions are further organized in LHUs that cover
smaller geographical areas (akin to provinces) and take care of
the local implementation of the program by delivering invitations,
handling appointments, and managing the screening operations
within dedicated screening centers. Women are automatically
linked to screening centers on the basis of their municipality
of residence.

The intervention analyzed in this study was carried out by
a LHU located in North-Eastern Italy. For privacy reasons, we
have to anonymise all the information on the LHU. The cervical
cancer screening program has been in place in this LHU since
1996, has population-level coverage and targets women aged 25-64.
The actual coverage is above 80 percent, and the average screening
take-up is around 65 percent once valid reasons for exclusion
(recent test undertaken outside the program, pregnancy status,
health conditions) are considered. Women aged 25-29 are offered
to take a PAP test every 3 years while women aged 30-65 are offered
to take a HPV test every 5 years.

Within the program, women receive closed-date invitations at
regular intervals by regular mail. Invitations are scheduled 3 years
after a missed invitation, 3 years after a PAP test, 5 years after a
HPV test, and 1.5 years after a canceled invitation for pregnancy.
Screening slots are allocated to women on a monthly basis, and the
available time slots are randomly allocated among women eligible
to screen within a given month. A text message reminds women
about their appointment a few days before the scheduled date.

2.2 The invitation letters and the
quasi-experimental manipulation

The intervention discussed in this study was carried out by
a LHU located in North-Eastern Italy between November 2019

Frontiersin Behavioral Economics

10.3389/frbhe.2024.1458981

and January 2020. The population of women targeted by the
intervention within the cervical cancer screening program was
divided in two groups:

i) the “phone only” control group has access to the phone service
only to manage the appointments. The web portal is not
accessible to this group, and neither is this group formally
aware of the existence of the web portal.

ii) the “web or phone” treatment group has access to both
the phone service and the web portal. The invitation
letter provides all the information needed to access and
use the portal as well as the login credentials. Some
information about the portal, such as the potential

advantages to users in terms of flexibility and autonomy

in managing their appointments, is printed on the back
of the invitation letter. The invitation letters are reported

in Appendix 1.

Four of the LHU’ screening centers were involved in
this program. Letters for each screening center are prepared
and dispatched in separate batches. The solution adopted to
generate variability in treatment status was to dispatch different
letters to women affiliated with different screening centers
(all females in a screening center received the same letter).
Screening centers were allocated to different treatment groups
in such a way that trends in screening take-up across the
two groups for the periods November 2018-January 2019 vs.
November 2017-January 2018 were comparable. The treatment
received by each of the groups was then randomly assigned.
The resulting allocation is depicted in Table 1, that also reports
data on screening take-up during the periods mentioned above.
Treatment and control groups look comparable in terms of
pre-intervention average screening take-up trends, with some
variability across individual centers. For instance, the share of
screened patients grew faster in the control group, especially in
center 2, which also had low take-up in the earliest monitored
period. Table 2 reports instead some characteristics of treated
and control municipalities, deriving from aggregate data obtained
from the LHU and from the 2011 Italian population Census,
and reports that the two resulting groups of municipalities have
comparable composition.

Our study is based on a retrospective analysis of anonymized
(individual) medical records and consists of a descriptive report
of ordinary activities performed by our partner LHU for public
health purposes. The retrospective study has been approved
by the Ethical Committee “Comitato Etico Territoriale Area
Centro-EST Veneto” on October 12, 2023 (5856/AZ/23). Each
woman participating in the cervical cancer screening program
provided a verbal consent that authorized the LHA to use her
individual information for health purposes. The verbal consents
were recorded and stored through an IT application specifically
designed for the screening program. Moreover, in compliance
with the General Data Protection Regulation (GDPR), when
logging into the website of the LHA, each woman had access
to an informative consent explicitly stating that her individual
information could be used for monitoring and evaluating
population participation in preventive medicine activities, as well
as for research purposes.
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TABLE 1 The assignment of screening centers to treatment groups.

Affiliated
municipalities

Screening center

Invitations from 01/11/2018 to
31/01/2019

Invitations

10.3389/frbhe.2024.1458981

Invitations from 01/11/2017 to
31/01/2018

Invitations

Screening
take-up rate

Screening
take-up rate

1. “Phone only” group

Screening center 1 5 1,174 55.9 1,289 63.8
Screening center 2 6 584 65.1 728 52.7
Total 1,758 58.96% 2,017 59.79%
2. "Web or phone” group

Screening center 3 7 1,103 66.5 1,143 64.2
Screening center 4 2 522 54.4 569 60.3
Total 1,625 62.61% 1,712 62.90%

TABLE 2 Characteristics of women and municipalities allocated to each
treatment group.

Phone Web &
only Phone

Invited women (LHU data)

Age (years) 40.42 40.58

Pap (vs. HPV) test (share) 0.173 0.175

Years since previous screening 3.093 3.205
Municipalities (2011 population census data)

Employed/Population 15+ 0.551 0.529

Tertiary educated/Population 6+ 0.072 0.079

2.3 Data

For each woman invited during the intervention, we collected
information on the month and year of birth, the screening center
of reference (and hence treatment status), the date of the screening
invitation, the type of test proposed (PAP or HPV), and the
outcome of the invitation. This is coded as follows:

e Screened: the invited woman participates in the program.

e No-show: the invited woman does not participate in the
program and does not inform the LHU about her absence.
Importantly, the screening program had to be stopped on
March 1st, 2020, because of the COVID-19 pandemic, and
all women who did not take part in the program or did
not communicate their absence by that date are recorded
as no-shows. As a result, during the current round we
also monitor rescheduling for a shorter time-period than
in previous rounds. Fortunately, this is not a concern
empirically, as in previous rounds only 19 subjects in total
rescheduled the appointment later than the end of the
monitoring period during the current round. In addition, the
distributions of rescheduling times in the previous and current
round overlap largely.

Frontiersin Behavioral Economics

e Canceled slot: the invited woman informs the LHU that
she will not participate. Cancellation can be communicated
over the phone in the control group and via the web
portal or over the phone in the treatment group. The
appointment can be canceled for the following reasons: (i)
having already undertaken a PAP or HPV test in the last
3 years in a private facility or within the public sector
following a GP or gynecologist prescription; (ii) pregnancy;
(iii) other health reasons; (iv) general willingness to drop-
out from the screening programme without any reason.
In case of cancellation, women are asked to indicate the
reasons for canceling and, eventually, to provide other relevant
information (such as the date of the external examination
and associated gynecologist prescription). If the reason for
cancellations are the recent tests carried out privately, women
are also requested to report the dates of these tests so that the
next invitations can be correctly scheduled.

In addition, we know whether the appointments were
rescheduled or canceled and whether the rescheduling or
cancellation took place via phone or the portal.

We also gained access to the screening history of women
involved in the intervention. For each previous invitation, we know
the invitation year, the type of the test proposed (PAP or HPV),
the outcome of the invitation and whether the appointment was
handled (rescheduled or canceled) by women. As described in
Appendix 3, where we describe our sample selection criteria, we
limit the sample to the current and up to two previous invitations
for each woman.

The initial sample consists of 5,642 invitations for 1,659 women
aged 25-65 residing in the 20 municipalities related with the
four screening centers of our partner LHU. The final sample is
composed of 4,003 invitations for 1,638 women. In total, 1,005
women (61% of the sample) are observed 3 times, 355 (22%) are
observed twice, and 278 (17%) are only observed once. Details on
the sample selection procedures are reported in Appendix 3.

Table 3 reports descriptive statistics for the full final sample
and by treatment group. In the full sample, average age is close to
39 years, and 15.6 percent undergo a PAP (vs. HPV) test. Table 3
also shows that close to 41 percent of observations concern first
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TABLE 3 Descriptive statistics.

Full sample Phone only group Web or phone group

Mean Std. dev. Mean Std. dev. Mean Std. dev.

Individual characteristics

Age (years) 39.121 9.074 38.647 8.796 39.537 9.288
Pap (vs. HPV) test 0.156 0.363 0.135 0.342 0.174 0.379
(share)

Previous outcome by test type (share)

First test recorded, no 0.409 0.492 0.416 0.493 0.403 0.491
previous outcome

PAP test, attended 0.024 0.157 0.024 0.152 0.026 0.160
PAP test, not attended 0.061 0.240 0.043 0.204 0.077 0.267
HPV test, attended 0.222 0.416 0.193 0.395 0.247 0.431
HPYV test, not attended 0.270 0.444 0.309 0.462 0.238 0.426
Pregnant, not attended 0.011 0.105 0.015 0.120 0.008 0.091

Treatment group (share)

Phone only 0.461 0.499 1 0 0 0

Web or phone 0.539 0.499 0 0 1 0

Invitation outcomes (share)

Appointment handled 0.397 0.489 0.367 0.482 0.424 0.494
Appointment handled 0.359 0.479 0.367 0.482 0.353 0.478
by phone

Screened 0.438 0.496 0.401 0.490 0.470 0.499
No-show 0.378 0.485 0.420 0.494 0.342 0.474
Canceled 0.184 0.387 0.180 0.384 0.188 0.391
Canceled due to recent 0.142 0.349 0.139 0.346 0.145 0.352
test

Canceled for other 0.041 0.199 0.040 0.196 0.043 0.202
reason

Canceled due to recent 0.022 0.147 0.015 0.122 0.028 0.164

test—Date reported

Canceled due to recent 0.120 0.325 0.124 0.330 0.117 0.322
test—Date not reported

Canceled by phone due 0.104 0.118 0.015 0.122 0.013 0.115
to recent test—Date
reported

Canceled by phone due 0.119 0.323 0.124 0.330 0.114 0.318
to recent test—Date not
reported

Appointment 0.221 0.415 0.199 0.400 0.240 0.427
rescheduled

Observations 4,003 1,846 2,157

‘Women in the sample 1,638 768 870

The sample only includes invitations for women observed in the age range 25-58. A maximum of four invitations for each woman is considered.

invitations observed in the data. For invitations beyond the first ~ group and 46.1 to the control. Concerning the invitation outcomes,
one, statistics about the outcome of the previous invitation is also ~ 39.7 percent of all appointments have been handled and roughly
reported in Table 3. As described in Section 2.1, this outcome 90 percent of the handling took place over the phone. Close to
determines the spacing between invitations. In terms of allocation =~ 44 percent of appointments ended in a completed screening, 38
to groups, 53.9 percent of observations belong to the treatment  percent are no-shows, and 18 percent were canceled. Roughly 3
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out 4 cancellations took place because of a recent test, and 1 in
4 for other reasons. Moreover, 22 percent of appointments were
rescheduled. Finally, when we compare across treatment groups,
we see that women in the treatment group are slightly older and
less likely to undergo a PAP (vs. HPV) test on average. Average
invitation outcomes also differ, but this also reflects the effect of
access to the portal.

2.4 Empirical approach

We use a difference-in-differences (DiD) design. We identify
treatment effects comparing the observed trends in the outcomes
over invitations and across the treatment and the control groups.
Identification of the effect of the web portal rests upon the
assumption that, after the introduction of the portal, the treatment
and the control groups would have followed the same trend
in the outcomes had the web portal not been introduced. As
discussed in Section 2.2, our design helps to support the validity
of this assumption, as screening centers were allocated to treatment
groups in such a way that the resulting average previous screening
take-up trends were comparable. As shown in Table 1, this result
holds on average, but there is variability across individual centers.
Eventually, we will test the validity of this assumption in our final
sample using data for invitations dating back to the period before
the introduction of the web portal.

The identification strategy also requires that no shocks
separately affect either the treatment or the control group during
the intervention. The strong control over the institutional setup
corroborates the validity of these assumptions. The program is
implemented in a geographic area with a homogenous population,
and the management of the program falls within a single
LHU, that applies the same screening protocols throughout
its territory.

Formally, we estimate the following model with Ordinary Least
Squares (OLS):

Yigr = B WebOrPhoneg x Post; + ¢

+WebOrPhoneg + X;gtSt + &igt (1)

In Equation (1), subscripts i, g and t stand for individual,
treatment group and invitation, and Y is a vector of invitation
outcomes. ¢ equals 0 for the current (post-intervention) invitation,
and —1 or —2 for the first- and second-to-last invitations,
respectively. Post; is a dummy variable that equals 1 if t = 0
and 0 otherwise. WebOrPhoney is a dummy variable that equals
1 for women in the treatment group and 0 otherwise. The main
coefficient of interest is B, that identifies the DiD treatment
effect. In addition, ¢; are invitation round fixed effects, and Xig
is a vector of invitation-specific controls that includes age at
invitation dummies, a dummy for test type (PAP vs. HPV), and
previous invitation test type-by-outcome dummies, that determine
the spacing between invitations. To capture potential trends in
screening behavior by different demographic groups, we allow the
coefficients &; to vary by round. Finally, &g is the error term. We
cluster the standard errors by individual.
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We test for parallel trends by estimating the following event
study specification using OLS:

Yigt = D 1 50 Bt X 1(t = ©) x WebOrPhoneg + ¢;

+WebOrPhoneg + X;gt(St + &igt (2)

Equation (2) is analogous to Equation (1) but includes the
parameter fS_,, that identifies the lagged placebo treatment effect
given by the comparison between the treatment and control groups
between the t=-2 and t=-1 pre-intervention periods. Under the
parallel-trends assumption, this coefficient should be equal to zero
for all outcomes.

3 Results

First, Column (1) of Table 4 shows that the treatment had
no significant impact on the probability that an appointment was
handled (canceled or rescheduled). However, Column (2) shows
that the (unconditional) probability of handling the appointment
by phone decreases starkly, by roughly 18 percentage points (pp) or
by 50% of the control group mean, implying that eligible women
who need to move or cancel their slot do take advantage of the
possibility to do so online. From a descriptive perspective, women
in the “web or phone” group who prefer the portal to the phone are
younger on average (36 vs. 40 years old).

Second, results on the outcomes of screening appointments
are reported in Columns (3) to (5) of Table4. Access to the
portal reduced screening by 16pp or roughly 30% of the control
group mean. A big part of this result-around 10pp-is explained
by the increased likelihood of no-shows. The remainder—6pp-is
explained by the increased likelihood of appointment cancellations.
further
investigation. To begin with, we report treatment effects on

Treatment effects on cancellations deserve
the (unconditional) probability of canceling a slot because the
women had already undertaken a test over the last 3 years or
because of other reasons (listed in Subsection 2.3) in Columns (6)
and (7) of Table 4, respectively. The higher rate of cancellations
detected for the treatment groups is because of a higher likelihood
of reporting tests carried out over the previous year, and not
because of other reasons. Considering that women in the treatment
and control groups are comparable in terms of their screening
behavior or health outcomes, this difference is likely due to changes
in the probability of reporting a recent test, as this is explicitly
mentioned as an option for cancellation in the web portal.

In addition, when they communicate recent tests, women
are also asked to report the date of the test. Columns (8) and
(9) of Table 4 illustrate that access to the portal increased the
(unconditional) likelihood that women report this information by
4.4pp. Considering that the control group mean is 1.9pp, this is a
very large effect in relative terms. A potential mechanism behind
this finding could be the availability of more time to search for
the latest appointment date if women cancel the appointments via
the portal compared to canceling over the phone, with an operator
waiting for inputs.

Finally, Columns (10) and (11) of Table 4 report insignificant
treatment effects on the unconditional likelihood of cancellations
with or without a reported date handled over the phone, confirming
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FIGURE 1
The effects of the web portal access on screening outcomes. The Figure reports the effects of the "web or phone” treatment vs. the “phone only”
control group, as estimated from Equation 2, together with their 95, 99, and 99.9% confidence intervals.

or phone” condition, there are fewer psychological barriers to
reschedule the appointment, since phone averse women can do
this online. Consequently, the original invitation date loses its
salience in the minds of phone averse women, as they can easily
reschedule the appointment to many alternative dates through
the portal. Most likely, women keep procrastinating given the
possibility to reschedule online and eventually either forget about
the appointment due to limited attention (Della Vigna, 2009)
or cannot make it on the original date because of competing
obligations even if reminded through a text message few days
before. The positive relationship between portal availability and
women’s tendency to procrastinate is confirmed by the effect of
portal availability on rescheduled appointments, that is negative
and equal to—6.4pp (p-value = 0.023). Moreover, the larger
treatment effect on the share of no-shows among younger women
is also in line with this hypothesized mechanism, as there is
evidence that procrastination is more common at young ages
(Beutel et al., 2016; Gropel and Steel, 2008). To solve the problem
of procrastination, the LHU may decide to send frequent and early
notifications to the invited women reminding them to reschedule
the appointments. Reminders represent one of the most popular
and effective interventions to steer individuals in a certain direction
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(Sunstein, 2014) and their positive impact is well-documented in
health decisions (Antinyan et al., 2021a,b). More in general, the
backfiring effect exerted by the web portal detected in our study
might contrast the introduction of an ICT tool as simple nudge to
more hard policies, such as the introduction of financial incentives
for enhancing screening uptake (Halla et al., 2022).

Our study is not exempt from limitations. First, we can only
monitor screening outcomes for the current invitation round,
but it might be interesting to look at women adaptation to
the presence of the portal in the long run. Second, while our
administrative data have population coverage and minimize the
potential for measurement error in treatment status and outcomes,
they provide limited information on women’s background. This
may be useful for improving the heterogeneity analysis. Third,
while procrastination provides a reasonable explanation for the
backfiring result on participation in the screening program,
other behavioral channels might be in place, including the
loss of social accountability in online interactions compared
to phone calls. Exploring the potential of chatbot interactions
as a middle ground between impersonal online systems and
human phone communication could be an interesting avenue for
future research.
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