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1 Introduction

The Covid-19 pandemic has wrought profound changes in the lives of individuals across Europe
and globally, impacting various facets such as education, economy, and social activities (Baranov
et al., [2022; Immordino et al.l 2022). In the realm of health, the pandemic has precipitated
significant disruptions in healthcare services. A substantial number of European Union citizens
reported heightened unmet health needs as countries redirected healthcare resources to address
the urgent demands of the pandemic. At the same time, public health directives that reduced
physical and social interactions to contain the outbreak further exacerbated the challenges in
accessing health care (OECD and Union) 2022)). Eurofound’s Living, Working, and Covid-19
e-survey (Ahrendt et al., 2022)) revealed that more than one in five individuals in EU countries
reported forgoing health care within the first 12 months of the pandemic. Moreover, almost 20
percent of individuals reported persisting unmet healthcare needs in the subsequent springs of
2021 and 2022.

This study investigates the consequences of the Covid-19 pandemic on outpatient care, since
its outbreak through the early recovery period, with a specific focus on the Italian provinces of
Milan and Lodi, in Lombardy, which was the first region outside China hit by the pandemic
outbreak.

The disruption in the provision of health care is a multifaceted phenomenon influenced by
several factors, including the implementation of restrictive measures, public perceptions of safety,
and potential excess mortality. The early studies on the impact of the Covid-19 pandemic on
healthcare service utilization in 2020 in China reveal a significant drop in healthcare spending
and utilization Zhang et al| (2020), both in preventive care and outpatients (Huang and Liu,
2023) as well as for emergency care and inpatient hospital visits (Xiao et al., 2021). Similar
evidence is found in the US for the initial stages of the pandemic both in retrospective cohort
studies (Xu et al.,|2021) as well as using medical claims and cellphone data to identify the effects
of shelter-in-place (SIP) policies (Cantor et al., 2022)). Results from the latter study reveal a
significant reduction in the use of preventive care, elective services and weekly treatments to
physician offices and hospitals associated with Covid-19 outbreak and the introduction of SIP
policies. Moreover, systematic and scoping reviews of the impact of Covid-19 on the utilization
of healthcare services worldwide provide evidence of an overall reduction in healthcare - across

both high- and low-income countries -, with considerable cross-country variation and larger drops



among individuals with less severe illness (Moynihan et al., |2021; Roy et al., [2021).

While existing literature identified a negative effect of Covid-19 on most domains of health-
care services in many countries(Cantor et all 2022; Lee and You, 2021; [Makiyama et al., 2021}
Tsai and Yang, 2022; Xu et al., 2021), evidence on Italy is rather scarce and often focusing on
specific diagnostic categories of healthcare services (Gualano et al.| 2021} [Lastrucci et al., 2022}
Percudani et al., 2020]).

This paper contributes to existing literature in a number of ways. First, we provide novel
evidence on the indirect effects of Covid-19 on healthcare utilization in Italy, with a specific
focus on the Metropolitan area of Milan, the second largest Italian city, and Lodi. Using rich
administrative data from the healthcare system of Lombardy and a rigorous empirical strategy
we evaluate the indirect effects of Covid-19 and policy responses on outpatient care over the
period from January 2018 to June 2021. Second, with respect to previous studies, we analyze a
longer time span, allowing for an additional assessment of possible long-lasting effects of the de-
lays and interruptions in healthcare provision associated with the outbreak of Covid-19. Third,
we address concerns about the role of excess mortality in explaining variations in healthcare
use. Fourth, we explore possible mechanisms that can shape Covid-related patterns in outpa-
tient care. We investigate the role played by demand and supply-side factors in explaining the
variations in outpatient care following the outbreak of Covid-19, exploring the relative impor-
tance of variations at the intensive and extensive margin. Moreover, we disentangle the effect of
policy response to Covid-19 from that of exposure to the pandemic. We further explore hetero-
geneous effects of Covid-19 on outpatient care across age groups, different diagnostic categories
of treatments, as well as according with the presence of chronic diseases. Finally, we provide an
assessment of the cumulative loss in outpatient care due to the pandemic and accumulated delay,
along with an estimate of the potential duration for a full recovery under various scenarios.

Our results show a marked and enduring decline in outpatient treatments, with distinct pat-
terns across ordinary, emergency, and screening treatments. We also find heterogeneous effects
across age groups, diagnostic categories of treatments and chronic status of patients. A larger
impact is found among individuals aged 60 to 84, for outpatients belonging to Diagnostic Imag-
ing and for non-chronic patients, reflecting the disruption in the provision of elective care and a
reduced demand for non-essential health care. Mobility restrictions and SIP policies are shown
to account for a significant part of the overall reduction in outpatients, especially in the first

period after Covid-19 outbreak, and variations at the extensive margin appear to be predom-



inant. These results also suggest that changes in health-seeking behaviors among individuals
played a crucial role in determining the level of outpatient care during the pandemic. Finally,
the cumulative loss in outpatient care is estimated around 25 percent with an accumulated delay
of about 19 weeks.

The paper is structured as follows. Section [2| provides an brief description of the Italian
NHS as well as an overview of trends in Covid-19 diffusion and policy responses. The data and
methodology are described in Section [3] Section [] presents the results and concluding remarks

are provided in Section [o]

2 Institutional setting

The Italian National Health Service (NHS) is a public (tax-funded) insurance scheme, that
provides universal coverage to all citizens and residents largely free of charge, with a small share
of co-payments for pharmaceuticals and outpatient careﬂ The level of cost-sharing ranges from
total exemption (for people aged 65 and over, children below 6, unemployed or individuals with
a gross family income below a given threshold, individuals with severe disabilities) to a coverage
of part of the costs. Exemptions also apply to chronic patients and pregnant women as far as
the needed treatments are related with their condition. Each individual is assigned to a general
practitioner (or pediatrician for children below the age of 14) who provides family medicine free
of charge and acts as a gatekeeper to higher levels of care and pharmaceuticals. The central
government is responsible for general legislation and financing, while leaving to the regional
governments the management and provision of care.

Italy has been the first country outside China to be hit by Covid-19 outbreak, with the
first case reported in Codogno (province of Lodi) on February 20th, and recorded the highest
number of victims in the first quarter of 2020, with nearly half of the national cases diagnosed
in Lombardy. Since January 31st, 2020 Italy started its proactive management of the Covid-19
pandemic, with a six-months state of emergency declared, providing authorities with essential
tools to face the alarming epidemic. As the situation intensified, on February 23, 2020 new
actions were taken, with the isolation of ten municipalities in Lombardy and one in the province
of Padua, including mobility restrictions within and to these areas, along with milder restrictions

across the Lombardy region, including school closures and entertainment events suspensionﬂ

2There is also a co-payment for the “inappropriate” use of emergency care, defined as any access to emergency
departments with non-critical or non-urgent conditions.
3The municipalities involved were: Codogno, Castiglione d’Adda, Casalpusterlengo, Fombio, Maleo, Somaglia,



On March 9, 2020 SIP policies were introducedE], with the implementation of the first nationwide
lockdown. This unprecedented measure aimed at containing the spread of Covid-19 introduced
severe social distancing policies, prohibiting all forms of gatherings in public places and allowing
only social interactions to ). Meanwhile, elective and non-urgent medical procedures were largely
delayed or canceled as a mean to prevent hospital overcrowding, while maintaining the provision
of outpatient care for chronic patients. Subsequently, on March 22, 2020, further restrictions
were imposed, including the closure of non-essential businesses and mobility restrictions between
municipalities. These measures were extended until May 3rd. Starting May 4th a gradual easing
of containment measures characterized “Phase Two” of the pandemic management strategy, that
lasted until October 2020, when the second pandemic wave struck, leading to a resurgence of
Covid-19 cases and the reinstatement of restrictive measures. Figure [1| provides an overview
of the time trends for Covid-19 infections and of the timing of the different policy measures.
The solid vertical line represents the introduction of the first mobility restrictions in Lombardy
and the isolation of the ten most affected municipalities; the two dash-dotted lines delimit the
national lockdown; the long-dashed line coincides with the beginning of the second pandemic

wave, which was followed by new restrictive measures.

3 Data and methods

3.1 Data and descriptive statistics

We use administrative data from the Agency for Health Protection (Agenzia di Tutela della
Salute) of the Milan Metropolitan Area, with information on the universe of healthcare services
for the whole population of 193 municipalities in the Lombard provinces of Milan and Lodi
(former ASL Milan, Milan 1, Milan 2, and Lodi). In the empirical analysis we focus on outpatient
treatments provided between January 2018 and June 2021, aggregated on a weekly basis and by
municipality /zip codeE] of residence of patients, combined with data on Covid-19 outbreak. We

further exploit information on the age group of patients, the diagnostic category of outpatient

Bertonico, Terranova dei Passerini, Castelgerundo, and San Fiorano in the province of Lodi in Lombardy and Vo
in the province of Padua in Veneto.

4Shelter-in-place generally means finding a safe indoor location and staying there until the situation outside
is safe. SIP orders during the Covid-19 pandemic implied staying at home until further notice, minimizing social
interactions.

®Each geographic area is defined matching the information on the municipality and zip code, to identify the
smallest cell. In most cases municipality and zip code identify the same area, but this is not always the case.
For big municipalities characterized by multiple zip codes (like Milan) the unit of observation is at the zip code
level, while for some small municipalities sharing the same zip code the identifier is the municipality.



Figure 1: Trends in Covid-19 cases and timing of social distancing policies
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treatments (14 categories) and the presence of any diagnosed chronic condition (3 categories) to
provide a comprehensive analysis of healthcare utilization patterns during and after the Covid-19
pandemic. Descriptive statistics of our final sample of 42,042 observations are reported in Table
[l On average, more than 1,160 outpatient treatments are provided every week in a single zip
code area, 20 percent of which are provided as emergency care and around 1 percent represent
screening testsﬁ

Table 1: Descriptive Statistics

Mean SD Max Min

Total outpatient treatments 1,166 1,423 10,677
Ordinary outpatient treatments 913.8 1,143 8,77
Emergency outpatient treatments 236.6 290.5 2,666
Screening outpatient treatments 16.09 22.53 420

o O oo

Looking at the distribution of outpatient treatments among age groups (Table in the
Appendix) and diagnostic categories (Table [Af]in the Appendix), the data show that a substan-
tial portion comes from individuals aged 50 to 84, accounting for more than half of the total

number of treatments, especially for screening tests, and that most of the treatments belong to

5 Additional statistics by age group and diagnostic categories are provided in Table and in the
Appendix.



Diagnostic Imaging. Ordinary outpatient treatments are mainly provided to chronic patients
(i.e. those with at least one chronic condition diagnosed by a doctor), representing almost 60
percent of the total, while screening tests are more equally distributed between chronic and
non-chronic patients (Table in the Appendix).

Figure [ illustrates the time patterns for weekly outpatient treatments over the period of
interest, Jan 2018 - Jun 2021, with overlapping lines for each year. Panel (a) displays the total
number of outpatient treatments; panel (b) isolates ordinary outpatient treatments (total minus
emergency treatments and screening tests); panel (c) depicts emergency outpatient treatments
while panel (d) focuses on screening tests. Vertical lines indicate the week before the introduction
of initial restrictive measures in Lombardy (week 7 of 2020) and the week before the beginning
of the second pandemic wave (week 40 of 2020).

Figure 2: Trends in outpatient treatments
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Overall, outpatient treatments exhibit marked seasonal patterns across all years, with no-
table drops occurring during holiday periods, such as Christmas (observed in the first and last
week of the year), mid-August (during week 33), Easter, and other festive occasions. A substan-

tial drop in outpatient treatments can be identified on the green line for 2020, in the immediate



aftermath of the implementation of restrictive measures introduced on February 23rd in Lom-
bardy, aimed at mitigating the spread of the first wave of Covid-19 (first vertical line). Similarly,
a less pronounced reduction in outpatient treatments is found following the second wave of the
pandemic, coupled with the subsequent imposition of another set of restrictive measures in early
October 2020 (second vertical line). Compared with the reference week (week 7 of 2020), total
outpatients fell by up to 80 percent in the first pandemic wave and around 30 percent between
October and December 2020. Interestingly, despite a gradual recovery of outpatient treatments
during summer 2020, the volumes of outpatient care never fully rebound to pre-Covid levels,
even during the first semester of 2021. Such trend is particularly pronounced for outpatient
treatments provided as emergency care (panel (c)), which also experienced a more sizable drop
after Covid-19 outbreak. Conversely, the decline in screening tests (panel (d)), while substan-
tial, was less enduring, with the numbers eventually converging towards pre-Covid levels. Such
preliminary evidence suggests that Covid-19 and policy responses had a non-negligible impact
on the provision of outpatient care, with distinct trajectories for different types of services, and

a long-lasting effect.

3.2 Empirical Strategy

In the empirical analysis we first investigate the impact of Covid-19 on the provision of outpa-
tient treatments in the 194 municipalities belonging to ATS Metropolitan city of Milan using a

standard event study specification:

Yt =a+ Z B - Dy + munzip,,, + €y, (1)
12T

where Y;,, ; represents the volume of outpatient treatments (total, ordinary, emergency and
screening) provided in week ¢ and municipality/zip code m between January 2019 and June
2021, adjusted for seasonality E];Dt is a set of dummy variables, equal to one for each specific
week ¢, excluding week 7 of 2020, capturing the variation in the volume of outpatient treatments
in week ¢, relative to the reference week, compared with 2018; munzip,,, are municipality/zip

code fixed effects and €, is the error term, representing unexplained variation in the model.

"Given the marked seasonality in outpatient treatments, we isolate the effects of Covid-related events by
transforming the dependent variable as the difference between weekly outpatient treatments for jan 2019-jun
2021 and outpatients for the corresponding week of 2018. As a result of these adjustment, the time period under
examination spans from January 2019 to June 2021, encompassing a total of 126 weeks, using 2018 as a reference
point for comparative analysis.



Standard errors are clustered at the municipality/zip code level.
As a second step, in order to assess the average weekly variation in the volume of outpatient
treatments after Covid-19 outbreak and the implementation of mobility restrictions, we estimate

the following regression equation:

Y+ = a + fPostCovidy + munzip,, + week; + year, + €, (2)

where Y,,, ; represents the volume of outpatient treatments (total, ordinary, emergency and
screening) provided in week ¢ and municipality/zip code m between January 2018 and June
2021; PostCovid is a dummy variable equal to one for all the weeks after the seventh week of
2020, corresponding to the introduction of the first restrictive measures in Lombardy; munzip,,,
week; and year, are municipality/zip code, week and year fixed effects, respectively; €, is the
unobservable disturbance. Standard errors are clustered at the municipality/zip code level. In
this specification, the coefficient of interest 5 measures the average weekly change in the number
of outpatient treatments due to Covid-19 outbreak and the introduction of mobility restrictions.
We further explore the heterogeneous effects of the pandemic on outpatient treatments according
to the diagnostic category of medical treatments, chronic status and across different age groups
of patients, by estimating equation [ for each specific subsample.

In order to disentangle the effect of policy responses on the volume of outpatient treatments
from that of Covid-19 diffusion, we estimate equation [2including non-parametric controls for the
exposure to Covid-19 (cases,,; and deaths,, ), calculated as the cumulated number of Covid-
19 cases and Covid-related deathsﬂ in each municipality/zip code m and week t (rescaled in
groups of 100 for Covid-19 cases and 10 for deaths). A set of fixed effects for these measures
of exposure are then added to equation Note that within the effect of policy response we
also partly capture the disruption in the provision of outpatient care, as on March,16 2020
a memorandum of the Ministry of Health was issued, indicating guidelines for the delay and
interruption of a set of elective and non-urgent procedures. However, the application of such
guidelines was left to the decision of the single healthcare facility and has been strictly connected
with the Covid-related overload, so that non-parametric controls for Covid-19 exposure are also
likely to capture a significant part of this supply-side effect, which we are not fully able to isolate.

With this specification, our 5 can be interpreted as the effect of mobility restrictions and SIP

8Covid-related deaths refer to deaths occurred within 30 days since a positive PCR test has been recorded.



policies (and part of the supply-side effect) on outpatient care, net of the exposure to Covid-19
cases.

Moreover, in an additional exercise, we split our variable of interest PostCovid; into four
period indicators according with the trajectory of the pandemic and the associated policy re-
sponses. The benchmark (omitted category) is the period before Covid-19 outbreak (until week
7 of 2020); the second period indicator (PR1) covers week 8 to week 10 of 2020 and refers to
the implementation of the first restrictive measures, with the isolation of ten municipalities and
the introduction of mobility restrictions within and to these areas, along with milder restrictions
across the Lombardy region (school closures and entertainment events suspension); the third
period indicator, PR2, comprises the lock-down period (week 11 to week 18 of 2020), with the
introduction of SIP policies in the whole national territory; the fourth period, PR3, is char-
acterized by gradual reopenings and relaxation of mobility restrictions, and basically coincides
with the summer (week 19 to week 40 of 2020); the final period, PR4, goes from October 2020
to the end of the sample period, and is characterized by the second and successive waves of the
pandemic along with the introduction of new restrictive measures.

Finally, we investigate the role of intensive and extensive margins in the Covid-induced

variation in outpatient care and try to assess the extent of outpatients lost during the pandemic.

4 Results

4.1 Main Results

Figure [3| presents estimation results from our event study analysis, offering insights into the dy-
namic shifts in outpatient care throughout our study period. The four panels report the beta,,
coefficients (and 95% confidence intervals) of equation , estimated separately for total outpa-
tients, ordinary outpatient treatments, outpatients provided as emergency care and screening
tests. Vertical lines indicate the week before the introduction of mobility restrictions in Lom-
bardy (week 7 of 2020) and the week before the beginning of the second pandemic wave in
October 2020 (week 40).

Overall, looking at the coefficients of the event study for the pre-Covid period, Jan 2019-Jan
2020, no evidence of pre-trends is found, as no significant deviations from typical outpatient
treatment patterns are observed. Conversely, a sizable drop in the volumes of outpatients is

recorded in each of the four panels after the first Covid-19 outbreak and the implementation

10
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Figure 3: Event study analysis
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of mobility restrictions in Lombardy, reflecting both the disruption in the provision of non-
urgent care and a drop in the demand for health care. Demand-side drivers of the reduction
in outpatient care both include mobility restrictions, social distancing and SIP policies, that
encouraged the public to stay at home and avoid healthcare facilities, as well as behavioral
responses of individuals who might be afraid of Covid-19 infection while in healthcare facilities.
The most notable contraction occurred during the lock-down period, spanning from March 8th to
early May 2020, followed by a gradual recovery during summer, when Covid-19 cases shrank and
mobility restrictions were cautiously eased. The second wave of the pandemic (October 2020)
marks a second significant decline in outpatient treatments, though less severe as compared to
the first wave. Interestingly, the volume of total outpatient treatments never fully rebounds
to pre-pandemic levels over the period of interest, which might be explained both by supply
and demand factors. On the supply-side, the overload on healthcare facilities brought about
by Covid-19 patients induced a reallocation of resources from non-urgent outpatient treatments
to hospital care, up to a disruption in the provision of the former. The impact of Covid-19
on halthcare provision and resources available was so severe that the volume of outpatient
treatments couldn’t get back to normal, at least until mid-2021. On the demand-side, patients’
behavioral responses to the epidemic and to social distancing policies might have reduced their
overall demand for non-urgent care even when the epidemic was less biting.

Although consistent across categories, the decline in outpatient treatments shows different
magnitudes. Screening tests experienced a decline of up to 25 treatments (with a pre-pandemic
average of 18 treatments per week) immediately after the Covid-19 outbreak and during the
extended lockdown, with a gradual recovery back to pre-pandemic levels around summer. The
second wave of the pandemic had only a mild effect on outpatient patterns for this category,
suggesting possible positive organizational spillovers from the first wave in the provision of
preventive care. Conversely, outpatient treatments provided as emergency care show an 87
percent decline at first (approximately -240 treatments with a pre-Covid average around 274
treatments per week) that was only partially recovered over the summer, and set to -100/150
treatments all over the first semester of 2021. Similar trends are shown for the first period
after Covid-19 outbreak for ordinary outpatient visits, while the trend in outpatients during the
second wave shows a larger reduction, from 25 to 40 percent.

Taken altogether, these results reveal an enduring effect of Covid-19 pandemic on outpa-

tient care and possible mechanisms at play. The significant and persistent drop observed for

12



all categories of outpatient care until spring 2020 suggests that, beyond supply-side constraints,
individuals postponed non-essential health care as a result of both fear of Covid-19 infection
while in healthcare facilities and social distancing policies. While this mechanism seems rea-
sonable when it comes to preventive medicine, represented by screening outpatient treatments,
the sizable drop in outpatient treatments provided as emergency care might appear puzzling at
first. However, around 10 to 20 percent of emergency care admissions in Lombardy before the
pandemic were deemed to be inappropriate, identified by a “white” triage code (health is not
at risk and no suffering is present so the patient should have addressed the family doctor) and
treated after all other more urgent cases. Given the overload of emergency departments over the
pandemic period, waiting times for non-urgent cases significantly increased and this might well
explain the decline in outpatient treatments provided within this setting. Such hypothesis has
been recently confirmed by data on access to emergency departments of the territories of ATS
Milan in the first semester of 2023, revealing that up to 20 percent of (plausibly non-critical)
patients left the hospital without being visited, due to excess waiting time. Moreover, as Covid-
19 has been largely a nosocomial infection, fear of contagion might have discouraged individuals
with less urgent situations from resorting to emergency care.

One alternative explanation to the persistent reduction in outpatient treatments, that never
fully recover but set to a lower level as compared to the pre-pandemic figures, is Covid-related
excess mortality. As we do not observe sample mortality, to address this concern we run several
exercises.

We first replicate the event study analysis of equation [l|adding excess mortality as a regressor.
To this end we retrieve data from the Italian National Institute of Statistics on week by week
cumulative mortality in excess with respect to the years 2018-2019 for each municipality in our
sample. Results from this exercise, presented in Figure in the Appendix, are consistent
with our baseline event study, suggesting that the drop in outpatient treatments is not entirely
attributable to Covid-related mortalityﬂ

Second, we explore the correlation between excess mortality and the percentage change in
total cumulative outpatient treatment