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ABSTRACT

Objective Significant inequalities in access to healthcare
system exist between residents of world megacities, even
if they have different healthcare systems. The aim of this
study was to estimate avoidable hospitalisations in the
metropolitan area of Milan (ltaly) and explore inequalities
in access to healthcare between patients and across their
areas of residence.

Design Retrospective observational study.

Setting Public and accredited private hospitals in the
metropolitan area of Milan. Data obtained from the hospital
discharge database of the Italian Health Ministry.
Participants 472 579 patients hospitalised for
ambulatory care sensitive conditions and resident in the
metropolitan area of Milan from 2005 to 2016.

Outcome measure Age-adjusted rates of avoidable
hospitalisations; OR for hospital admissions with
ambulatory care sensitive conditions.

Methods Age-adjusted rates of avoidable hospitalisations
in the metropolitan area of Milan were estimated from
2005 to 2016 using direct standardisation. For the
hospitalised population, multilevel logistic regression
model with patient random effects was used to identify
patients, hospitals and municipalities’ characteristics
associated with risk of avoidable hospitalisation in the
period 2012—-2016.

Results The rate of avoidable hospitalisation in Milan
fell steadily between 2005 and 2016 from 16.6 to

10.5 per 1000. Among the hospitalised population,

the odds of being hospitalised with an ambulatory

care sensitive condition was higher for male (OR 1.42,
95% Cl 1.36 to 1.48), older (OR 1.012, 95% Cl 1.01 to
1.014), low-educated (elementary school vs degree OR
4.23,95% Cl 3.72 to 4.81) and single (vs married OR
2.08, 95% Cl 2.01 to 2.16) patients with comorbidities
(OR 1.47,95% Cl 1.38 to 1.56); avoidable admissions
were more frequent in public non-teaching hospitals
while municipality’s characteristics did not appear to

be correlated with hospitalisation for ambulatory care
sensitive conditions.

Conclusions The health system in metropolitan Milan
has experienced a reduction in avoidable hospitalisations
between 2005 and 2016, quite homogeneously across its
134 municipalities. The study design allowed to explore
inequalities among the hospitalised population for which
we found specific sociodemographic disadvantages.
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Strengths and limitations of this study

» ltalian hospital discharge records include patient’s
sociodemographic information that represents a
unique asset to explore individual-level characteris-
tics associated to avoidable hospitalisations.

» The work is part of the international project ‘World
Cities Project’ that enables comparisons between
large metropolitan settings of population health out-
comes using standardised definition (ie, ambulatory
care sensitive conditions) so to assess the perfor-
mances of different healthcare systems.

» The study design relies on hospital discharge re-
cords, therefore individual-level characteristics as-
sociated to avoidable hospitalisations were studied
among the hospitalised population.

» Intrametropolitan comparison was possible only
across municipalities as the residence of patients is
not available at a more detailed level. This limits the
scope of the assessment of urban inequalities.

INTRODUCTION

The largest cities in the developed world
all face unprecedented challenges: how
to meet the needs of a population that
lives longer with declining birth rates, and
how to adapt municipal services and social
welfare programmes that have long been
premised on a demographic structure that is
changing rapidly. These cities are centres of
economic growth and finance, culture and
media, sophisticated transportation systems
and innovations of different kinds. They are
renowned for their centres of excellence in
medical care, top-ranking medical schools,
institutes of biomedical research and public
health infrastructure. Likewise, they attract
some of the wealthiest as well as the poorest
populations of their nations and are desti-
nations for large immigrant communities
from around the world, which exacerbates
social and spatial inequalities and forces their
healthcare systems to confront the challenge
of glaring inequalities. At the same time,
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health status of residents in these world cities, on average,
has been found to be the same or better than health status
at national level. For example, older persons in Paris and
New York live longer than their counterparts in the rest
of their countries." World cities share many sociodemo-
graphic and economic characteristics, but their health-
care systems have different characteristics, therefore the
populations of each megacity may share similar experi-
ences but also face different barriers.

The World Cities Project is an international collabo-
ration launched in 2000* with the purpose of studying
urban health. In particular, the project has investigated
the influence of individual, neighbourhood and health
system characteristics on the use of healthcare services and
the health status, such as mortality amenable to medical
care,”* infant mortality’ and the use of revascularisations
among patients with heart disease.® It focused, initially,
on the largest cities of the Organisation for Economic
Co-operation and Development (OECD): New York City,
London, Paris and Tokyo. In recent years, it has also
examined health and healthcare systems in Hong Kong,
Moscow, New Delhi, Sao Paulo and Shanghai.7_9 Here,
we expand the scope of the project studying inequalities
in avoidable hospitalisation (AH), measured as hospital
admissions for ambulatory care sensitive conditions
(ACSC), within the metropolitan area of Milan (also
called Province of Milan or Greater Milan), which is
located in the Lombardy region, Northern Italy. Scholars
in urban planning and urban political economy include
Milan among cities categorised as ‘world cities’, which are
all hubs in the global economy.'” Milan is considered the
economic capital of Italy in terms of its gross domestic
product (GDP) per capita which is close to the top 20%
of the 327 OECD metropolitan areas; the health system
of Milan’s region is characterised by the coexistence of
public and private providers, with an out-of-pocket house-
hold expenditure higher, in some cases double, than in
other regions."! The population of the metropolitan area
of Milan includes more than 200 000 foreigners, which
are concentrated in neighbourhoods outside the centre
of the city."”” The metropolitan area includes 134 munic-
ipalities (‘comuni’) that differ significantly in terms of
their economy, environment and social structure. The
quality of life in metropolitan Milan has increased, but
suburban areas have not kept up with its pace, and the
observed economic growth has not involved all areas, but
it has rather been driven by the municipality of Milan."

In addition to sharing a variety of economic and demo-
graphic characteristics with international metropolitan
areas, Milan also offers an interesting case because Italy’s
national health system shares important similarities and
differences with health systems in which other megac-
ities are located. Like England, France and Japan—but
unlike the USA—Italy offers universal health coverage
through its National Health Service (NHS) and essential
healthcare services are free at the point of service. Simi-
larly, like these other nations, Italy has focused in recent
years on improving care coordination and reducing

hospitalisations by encouraging more appropriate use of
community-based services. Yet, Italy’s per capita health-
care spending is significantly lower than in these other
countries and below the European Union average.
Compared with other countries in Europe, a relatively
high percentage of Italians report that they have unmet
medical needs and access to care is particularly prob-
lematic for Italians with lower socioeconomic status
and immigrants.'* In response to these challenges, Italy
tried to encourage the use of community-based services
to improve access to ambulatory care and the coordina-
tion of care among health and social care providers. At
the same time, there are concerns that the Italian health
system has not responded adequately to the country’s
increase in chronic illness, including the stark rise in
obesity and rates of diabetes.'”

This works intends to estimate trends in AH in the
metropolitan area of Milan over the past decade and to
use hospital discharge records (HDR) to assess if there
are sociodemographic differences between patients
admitted for ACSC and patients admitted for non-ACSC,
considering both their individual and community-level
characteristics.

METHODS

Data

To conduct the analysis, we used anonymised hospital
records for each patient hospitalised in the metropolitan
area of Milan for the years 2005-2016. We used data from
all available years to describe trends in hospitalisations for
ambulatory sensitive conditions and restricted the analyt-
ical part to more recent years, 2012-2016, as explained
below. The HDRs (‘Scheda di dimissione ospedaliera’)
are the mean through which the Italian Health Ministry
collects information on all admissions in public hospi-
tals and private hospitals financed by the regional NHS
(called accredited private). In case of repeated admis-
sions over time, patients are tracked though their fiscal
code and therefore their hospital path can be followed
up.

HDRsinclude information about primaryand secondary
diagnoses, treatments, date of admission and discharge,
length of stay and the address of the hospital where the
patient was treated. Diagnoses and interventions are
coded using the International Classification of Diseases
Ninth Revision (ICD-9) Clinical Modification. The data-
base also includes information about each patient’s age,
gender, citizenship status, educational attainment and
home address, which is available only as municipality of
residence. Using residence address, we were also able
to calculate and include distance to the nearest hospital
in kilometres in the model, approximated as distance
from municipality of residence and municipality of the
hospital, hence being zero when the two coincide. The
inclusion of educational attainment, marital and citizen-
ship status at the individual level is quite a unique feature
for a hospital administrative database, not often available
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in similar data sources from other OECD countries.
While this represents a strength of the study and a unique
opportunity to explore the role of individual-level socio-
economic characteristics, it must also be considered that
the quality of such information has been reported not to
be high."®

From the HDRs, we were also able to include basic
information on the admission hospital, including whether
the hospital was public, accredited private or a teaching
hospital, and the total number of ordinary and day
hospital admissions per year in the hospital, as a proxy of
hospital’s size.

In addition to the individual-level data, we included
information on the municipality of residence collected
from the Italian National Statistics Institute, the Health
Ministry and Ministry of Economy and Finance, and
the Lombardy region database. These variables include
average household size, proportion of foreigners among
the resident population, proportions of residents aged
under 6, aged 50-64, 65—-74 and above 75 years, propor-
tion of residents with high school degree, percentage
of voters at last local elections, proportion of residents
below poverty threshold, which was defined using the
income-based definition of relative poverty provided by
the Banca d’Italia according to which those earning an
income equal to or below 60% of the median national
income are considered living below poverty threshold,
and number of hospital beds per 100 000 inhabitants in
each municipality.

Definition of AH

Hospitalisations for so-called ACSCs are a valid indicator
of access to timely and effective disease prevention and
primary care services that reduce the probability of hospi-
talisation for medical conditions treated more effectively
outside the hospital setting—before flare-ups leading to
hospital admission.'” " These include inpatient hospi-
talisations for pneumonia (with infection), cellulitis
and several chronic conditions, such as congestive heart
failure, asthma and diabetes with short-term complica-
tions. The rationale for focusing on ACSCis that if patients
have access to timely and effective ambulatory care, it
should be possible to reduce hospitalisations for these
conditions by preventing the occurrence of the disease
(eg, bacterial pneumonia) or managing the chronic
condition in an outpatient setting (eg, asthma, arterial
hypertension, diabetes, congestive heart failure). Such
policies are based on evidence that high rates of ACSC
hospitalisations reflect poor access to effective ambulatory
care.'” 2! Weissman and colleagues” conducted a liter-
ature review on ACSC and selected 12 hospital discharge
diagnoses, using a panel of internists, for which variations
in hospitalisation rates can be attributed to poor access to
ambulatory care. Billings and Weinick identified a more
extensive group of hospital stays, by principal discharge
diagnoses, which they defined as ‘avoidable’ if patients
receive timely and effective ambulatory care.”” Although
patients with higher morbidity are routinely found to be

at greater risk of being hospitalised for ACSC,** * there

is evidence of an independent effect of better access to
ambulatory care on rates of hospitalisation for ACSC.2%
After adjustments for different measures of health status,
most studies support the conclusion that although
hospital discharges for ACSC may reflect morbidity
and health-seeking behaviours, there is international
evidence in support of hospitalisations for ACSC as a
measure of access to timely and effective ambulatory care
in Australia,g8 Canada,29 England,30 France,18 Italygl_g3
and many other countries.

We use a modified list of indicators that make up the
definition of ACSC from the US Agency for Research
and Quality.”* This definition includes hospitalisations
for diabetes with short-term and long-term complica-
tions, perforated appendix, chronic obstructive pulmo-
nary disease or asthma in older adults, hypertension,
heart failure, dehydration, bacterial pneumonia, urinary
tract infection, angina without procedure, uncontrolled
diabetes and lower extremity amputation among patients
with diabetes. The full list of conditions and corre-
sponding ICD-9 codes is available in the online supple-
mental appendix table Al.

Population of interest

The description of hospitalisation trends is based on the
number of ACSC admissions in the metropolitan area
of Milan on the total resident population, and the total
number of hospital admissions in the metropolitan area
of Milan on the total resident population. For the second
part of the study, where we considered sociodemographic
characteristics of patients admitted for ACSC, the refer-
ence population are hospitalised residents of the metro-
politan area of Milan, and therefore we compared patients
admitted for ACSC with those admitted for non-ACSC.

Statistical analysis

To describe trends in ACSC we produced age-standardised
rates considering the number of admissions for ACSC of
patients resident in the metropolitan area of Milan, for
each year, and the total resident population, and we used
direct standardisation methods considering the Italian
population in 2011 as a reference.

To study the factors associated with the probability of
being hospitalised for an ACSC, we restricted the obser-
vation period to the most recent years (2012-2016) to
avoid external noises deriving from the changes in the
boundaries of the administrative units in 2009. We ran
a mixed model with random intercept at the patient
level log(lfi/ri]_) =0 +BIX1-]-+ u;, for j=1....... M clusters
(patients), with cluster j consisting of i=1...... n. obser-
vations (number of admissions). After adjustment for
fixed effects (including time), the random effects model
accounts for residual correlation at the cluster level.
We used a clustered sandwich estimator, estimating SEs
allowisglg for intragroup correlation at the municipality
level.
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We discharged patients that changed residency (ie,
municipality) from one admission to another to avoid
complexity descending from dealing with not-nested clus-
ters (n=22 780, 1% of total sample). Online supplemental
appendix figure Al illustrates the analytical sample selec-
tion process via Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) flow chart.
The model included patientlevel, hospital-level and
district-level variables as described above. We used the
interclass correlation (ICC) to quantify the proportion
of variation in AH that was attributable to patients after
adjustment for all level characteristics. When we ran the
multilevel model, we introduced patient and municipality-
level characteristics in a stepwise fashion. Results of the
model including all covariates are reported in the Results
section; results from previous steps are shown in the
online supplemental appendix table A2. All analyses were
performed using Stata V.16 (codes reported in the online
supplemental appendix).

Sensitivity analysis

To deal with some data limitations, we performed several
sensitivity analyses. First, given the low quality reported
for marital status and education information and their
high missing values which amount to around 40% taken
together, we run a model with a version of both vari-
ables including a category for not declared and missing
response, on a random subsample, given that the size
of original data set did not allow calculation. Another
limitation of the data is that the residence of patients is
available only as municipality; Milan is much larger and
heterogeneous compared with all other districts and it
is not possible to identify any smaller area, for example,
distinguishing the city centre and suburbs. Hence, we
replicated our model excluding patients residing in
municipality of Milan to see if the estimates at patient and
municipality levels change compared with those obtained
in the main model.

Finally, the complicated nature and large size of the
data set, with unbalanced repeated measures (ie, number
of readmissions ranged from 0 for 469 039 patients to 76
for 1 patient) clustered within municipalities, prevented
to implement a three-level model with patient and munic-
ipality random effects due to convergence problems. To
assess whether the choice of the main model was robust,

we also run a two-level model with municipality random
Uy

i i\ = !
intercept, log(l_mj) = Bo+ B X+ w,
(municipalities), with cluster j consisting of i=1I...... n,
observations (patients), ignoring the correlation between
repeated admissions.

Patient and public involvement

This research was done without patient involvement.
Patients were not invited to comment on the study design
and were not consulted to develop patientrelevant
outcomes or interpret the results. Patients were not
invited to contribute to the writing or editing of this docu-
ment for readability or accuracy.
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Figure 1 Age-adjusted rates and number of admissions for
ambulatory care sensitive condition (ACSC) hospitalisation in
metropolitan area of Milan from 2005 to 2016.

RESULTS
Trends in ACSC hospitalisation
Between 2005 and 2016, a total of 5 671 152 hospital
admissions were recorded among the residents of the
metropolitan area of Milan; of these, 472 579 (around
8.3%) were related to ambulatory sensitive conditions.
Over the decade, both the age-standardised rate and the
absolute number of hospital discharges declined: former
fell by about 35% from 16.6 to 10.5 per 1000 (figure 1);
the annual number of hospitalisations for ACSC also fell
by about 26.4% from 47 384 to 34 884 hospital discharges.
Figure 2 shows the age-standardised rates for each
municipality in 2012 and 2016. The comparison of single
districts shows that the decline in AH was experienced by
most units of the metropolitan area and does not suggest
a geographical pattern in prevalence of AH; the munici-
pality of Milan, the largest area of the map, presented in
both periods an intermediate rate.

Analysis of hospitalised patients

Table 1 presents the descriptive statistics of the patients
admitted for ACSCs and non-ACSCs, considering their
characteristics as measured at the first admission recorded
in the study’s time interval. Around 8% of total admis-
sions were for ACSCs. Patients with ACSC were more
often male, older, had almost twice as many comorbidi-
ties as patients without ACSC, had lower education level

ACSC adjusted rate per 1,000

fesg oo 100 rescs
(11.5,13] (11.5,13]

g:ss;: ; Ty gf&;éi ’ <

Figure 2 Age-adjusted rates of avoidable hospitalisation in

metropolitan area of Milan in 2012 and 2016, by municipality.
ACSC, ambulatory care sensitive condition.
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Table 2 ORs of ACSC hospitalisation from logistic random intercept model

OR P value 95% CI
Male 1.420 <0.001 (1.358 to 1.484)
Age in years 1.012 <0.001 (1.010to 1.014)
Elementary school (vs higher degree) 4.230 <0.001 (3.724 to 4.805)
Middle school (vs higher degree) 2.014 <0.001 (1.916 t0 2.117)
High school (vs higher degree) 1.318 <0.001 (1.224 to 1.420)
Milan (vs other district) 0.757 0.844 (0.047 to 12.124)
Italian citizenship (yes vs no) 1.084 0.001 (1.034 to 1.136)
Paid by NHS (yes vs no) 1.998 <0.001 (1.897 to 2.104)
Marital status single (vs married) 2.083 <0.001 (2.014 to 2.155)
Marital status widowed/divorced (vs married) 1.460 <0.001 (1.376 to 1.548)
Number of diagnoses 1.468 <0.001 (1.382 to 1.559)
Number of admissions 1.066 <0.001 (1.061 to 1.071)
Distance to hospital in kilometres 0.996 0.376 (0.987 to 1.005)
2013 (vs 2012) 1.102 <0.001 (1.056 to 1.149)
2014 (vs 2012) 1.15 <0.001 (1.084 to 1.221)
2015 (vs 2012) 1.237 <0.001 (1.132 to 1.351)
2016 (vs 2012) 1.359 <0.001 (1.242 to 1.488)
Number of ordinary admissions 1.000 0.788 (1.000 to 1.000)
Number of day hospital admissions 1.000 0.313 (1.000 to 1.000)
Private (vs public) 0.425 <0.001 (0.364 to 0.496)
Teaching (vs public) 0.629 <0.001 (0.583 to 0.679)
Hospital beds 1.000 0.895 (1.000 to 1.000)
Household size 0.642 0.071 (0.396 to 1.038)
% voters latest election 1.005 0.07 (1.000 to 1.010)
% with high school 1.004 0.34 (0.995 to 1.014)
% foreigners 1.015 0.021 (1.002 to 1.028)
% under 6 1.015 0.807 (0.902 to 1.142)
% aged 50-64 1.000 0.981 (0.963 to 1.040)
% aged 65-74 1.052 0.123 (0.986 to 1.122)
% aged 75+ 0.946 <0.001 (0.920 to 0.973)
% under poverty threshold 0.997 0.848 (0.967 to 1.028)
Random effects Variance SE 95% CI
Patient 2.802 0.194 (2.447 to 3.208)
Observation 1115102
Number of groups 690 671

ACSC, ambulatory care sensitive condition; NHS, National Health Service.

and a lower proportion was married. As anticipated, a
very large proportion of patients do not have information
on marital status and education, especially in the ACSC
group.

Table 2 reports the ORs for each covariate (covariate’s
category) that express the odds of being hospitalised for
ACSCs among the hospitalised individuals in the metro-
politan area of Milan. Results are in line with those of
previous studies, and suggest that male, older patients and
patients with a higher number of diagnoses at the time

of admission have greater odds of being hospitalised for
ACSCs. The data used in this study also allow to observe
that the odds of AH is higher for patients with lower levels
of education and for single patients compared with those
with any other family marital status. Patients who reside in
Milan municipality have a lower risk of ACSC hospitalisa-
tion compared with those living in other districts (online
supplemental appendix table A2), but once we account
for the full set of controls the significance of association
disappears; AH is also much more likely for patients whose
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admission is fully covered by the NHS. We also observe
that ACSC hospitalisations are more common in public
and no teaching hospitals compared with teaching hospi-
tals as well as private hospitals. The characteristics of the
patient’s district of residence do not seem to be related
with the odds of being hospitalised for ACSCs, it only
emerged that those living in municipalities with a higher
proportion of foreigners have a slightly higher odds of
being hospitalised for an ACSC, but the magnitude of
the association is very small (OR 1.015, p=0.021), and the
finding is not consistent across model specifications.

The proportion of variation in ACSC hospitalisations
that was attributable to individuals after adjustment for
patient, hospital and municipality-specific characteristics
was around 46% (1CC=0.460, 95% CI 0.427 to 0.494).

DISCUSSION

Hospitalisations for ACSC have become a widely used
indicator of health system performance. Specifically, they
are used to assess the degree to which people have timely
access to effective ambulatory care that can manage illness
and reduce the need for hospital admissions.

At the beginning of the study period, the rate was
comparable to the rate observed in many US cities,
which were among the highest in the OECD. By 2016,
it was slightly higher than the rate in London, a compa-
rable world city within an NHS. Understanding to what
this reduction can be attributed is fundamental and goes
beyond the purpose and means of this study. Here, we
report some speculative considerations. Although the
health status in Italy appears to be better than in many
other European countries according to several measures,
such as life expectancy, Italian population has experi-
enced an increase in chronic illness during the past few
decades,™ also due to population ageing. Therefore, it is
unlikely that the reduction in these hospitalisations is due
to improvements in the population’s health. It is possible
that recent efforts to improve care coordination may help
explain our results. For example, Italy is one of five coun-
tries in Europe that requires patients to register with a
regular primary care provider who serves as a gatekeeper
for referrals.'” A recent study in the neighbouring city
of Parma found that the increases in the use of ‘medical
homes’ led to a reduction in hospitalisations for ACSC.”
On the other hand, over the past two decades, hence
during the observation interval, AHs and total hospital-
isations decreased and for the latter the decline was even
sharper (33% compared with 26%). Our results are in
line with previous research on Italy that found very similar
proportion of hospital admissions for ACSCs on total
hospitalisations (8%) in the period 2001-2008, as well as
a decline in the overall rate of hospitalisation, but slower
(equal to 19.6%, and to 16.4% for hospitalisation for
avoidable Conditions).32 Moreover, in the past decades,
reduction has characterised not only hospitalisations: the
number of hospitals has declined due to reconversion
or merger of hospital units, and this mostly concerned

public hospitals; NHS hospital beds were 350 242 in 1997
and dropped to 210 026 in 2017.” From 2010 to 2018 the
share of public healthcare expenditure on GDP declined
from 7.0% to 6.5% (OECD data). Further research is
needed to corroborate with empirical evidence the inter-
pretation of existing evidence and macrodata.

The second contribution of our research was to
assess whether there were differences between patients
admitted to hospital for ACSC and those admitted for
non-ACSC within metropolitan Milan. We found evidence
of remarkable disparities. Several patients’ characteris-
tics were related to ACSC hospitalisation, in agreement
with previous studies: men, older people and people with
comorbidities were more likely to be hospitalised for
these conditions. Patients having Italian citizenship had
higher chance of ACSC hospitalisation compared with
foreign patients; this finding is different from the results
of most literature. However, a study of the Italian Network
of Longitudinal Metropolitan Studies, a multicentre and
multipurpose pool of metropolitan population cohorts
enrolled in nine Italian cities not including Milan,
found that AH rates for diabetes mellitus of adults from
high migratory pressure countries had higher AH rates
compared with Italians in every city, with the exception of
Rome.” This suggests that heterogeneity of findings may
occur even within the same country and local context is
very important.

A novel finding descends from the availability of infor-
mation on education and marital status at the individual
level. We found that the odds of AH was higher among
low-educated patients compared with higher educated,
and lowest among married patients. While the result is
expected, it represents a unique contribution that the
Italian administrative data allow to make by including
such important socioeconomic indicators. At the same
time, however, missingness and misreport of such
variables are a serious limitation. For this reason, we
performed a sensitivity analysis including the response
‘not declared’ and missing response on a random subsa-
mple (online supplemental appendix table A3). The
coefficient estimates of all variables included in the full
model remain almost unchanged, lowest educated and
single remain the categories at highest risk of AH, even
compared with not reporting the information. The fact
that widowed, separated and divorced are at lower risk
than single accounting for age is not straightforward to
interpret. It may be suggestive that they have other family
ties, such as children, that facilitate access to healthcare
and better health, but data do not permit to go beyond
speculations. The identification of characteristics of indi-
viduals that face barriers to the appropriate use of ambu-
latory care that are not being addressed as well as possible
has important implications. This can anticipate the need
for more effective outreach to targeted populations.

We also considered municipality-level characteristics
and we did not find any significant predictors of ACSC
hospitalisation; only the proportion of foreigners living
in patient’s municipality was associated with 1.5% higher
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odds of ACSC hospitalisation compared with patients
without ACSC (p=0.021). A possible interpretation of
this finding is that this indicator is a proxy for socioeco-
nomic conditions of a municipality, more informative
than poverty threshold and likely it captures more accu-
rately the barriers to healthcare that a municipality may
have. However, when we implemented another model
specification with municipality random intercept (online
supplemental appendix table A4) and ignoring that some
observations belong to same patients, we found the asso-
ciation in the opposite direction (OR 0.984, p=0.076).

Another anticipated limitation of the study is that
the HDR data allow to consider patients’ residence in
no more depth than their municipality. Therefore, the
municipality of Milan that is populated by 1.3 million
inhabitants, about 40% of the total population of the
metropolitan area, is counted as a single unit, and it is
not possible to distinguish its neighbourhood that indeed
has different socioeconomic, demographic and cultural
characteristics. As a sensitivity analysis, we replicated the
full model excluding patients resident in Milan (online
supplemental appendix table A5), to consider cluster
more homogeneous in terms of their size, and found
almost no difference.

Finally, we do not cluster patients based on the admit-
tance hospital, butitis important to note that we observed
a strong correlation between the type of hospital and the
chance of being admitted for ACSCs, with public not
teaching hospitals more likely to admit patients for ACSC,
while their size does not seem to matter.

All combined, results indicate a declining trend in
AH and remarkable socioeconomic differences between
patients admitted for ACSC and non-ACSC. Unfortu-
nately, the study design does not allow to generalise such
finding to the general population of the metropolitan
area of Milan and so identify the individuals that are
facing barriers to access primary healthcare. Neverthe-
less, results are suggestive of the existence of important
inequalities that must be considered in a context of
declining hospitalisations and reduction of resources
of the healthcare system nationwide as well as in the
economic capital of Italy.
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