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Abstract

Background Lung cancer is one of the most lethal cancers worldwide and patient clinical outcomes seem influ-
enced by their socioeconomic position (SEP). Since little has been investigated on this topic in the Italian context, our
aim was to investigate the role of SEP in the care pathway of lung cancer patients in terms of diagnosis, treatment
and mortality.

Methods This observational retrospective cohort study included patients discharged in the Lazio Region with a lung
cancer diagnosis between 2014 and 2017. In the main analysis, educational level was used as SEP measure. Multivari-
ate models, adjusted for demographic and clinical variables, were applied to evaluate the association between SEP
and study outcomes, stratified for metastatic (M) and non-metastatic (NM) cancer. We defined a diagnosis

as ‘delayed’when patients received their initial cancer diagnosis after an emergency department admission. Access
to advanced lung cancer treatments (high-cost, novel and innovative treatments) and mortality were investigated
within the 24-month period post-diagnosis. Moreover, two additional indicators of SEP were examined in the sensitiv-
ity analysis: one focusing on area deprivation and the other on income-based exemption.

Results A total of 13,251 patients were identified (37.3% with metastasis). The majority were males (>60%)

and over half were older than 70 years. The distribution of SEP levels among patients was as follow: 31% low, 29%
medium-low, 32% medium-high and 7% high. As SEP increased, the risks of receiving a delayed diagnosis ((high vs
low: M: OR=0.29 (0.23-0.38), NM: OR=0.20 (0.16-0.25)) and of mortality ((high vs low M: OR=0.77 (0.68-0.88) and NM:
0.61 (0.54-0.69)) decreased. Access to advanced lung cancer treatments increased in accordance with SEP only in the
M cohort (high vs low: M: OR=1.57 (1.18-2.09)). The primary findings were corroborated by sensitivity analysis.

Conclusions Our study highlighted the need of public health preventive and educational programs in Italy, a coun-
try where the care pathway of lung cancer patients, especially in terms of diagnosis and mortality, appears to be
negatively affected by SEP level.
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Introduction

Over the past three decades, cancer has remained one
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new cases of lung cancer, with 5-year survival rates
around 16% for men and 23% for women [3].

Numerous factors contribute to the high mortality
associated with lung cancer. Patients are generally diag-
nosed at a later stage, because early-stage lung cancer
is often associated with a lack of overt symptoms while
the detection and interpretation of symptoms require
multiple procedures or specialist visits, further delay-
ing diagnosis [4]. In addition, although low-dose com-
puted tomography screening could substantially reduce
mortality rates [5-7], its implementation is hindered
by concerns over cost-effectiveness, complexity, target
population selection and participation rates [8]. Addi-
tionally, the exposure to many environmental factors can
increase the risk of developing lung cancer, especially
smoking, which is thought to be the cause of around 90%
of lung cancer diagnoses [9] and also radon, air pollution
and asbestos [10]. Moreover, lung cancer predominantly
affects older adults, with an average diagnosis age of 70
years [11], indicating increased vulnerability compared to
patients with other cancer types.

Regardless of the specific disease, socioeconomic fac-
tors, such as income, education, and occupation are con-
sidered proxies for underlying determinants of health,
referred to as “causes of the causes” by Braveman and
Gottieb [12]. Indeed, socially deprived individuals use
healthcare services less frequently, have limited access to
specialty care, and increased exposure to environmental
risk factors (including asbestos, industrial waste, air pol-
lution), compared to those with higher Socioeconomic
Position (SEP) [12]. Furthermore, socioeconomic factors
may influence access to healthcare services throughout
individuals’ lifespan, leading to worsened health out-
comes in adulthood among more disadvantaged people
[13].

In this context, previous studies have demonstrated
how socioeconomic and racial disparities affect screening
eligibility and utilization [14, 15], as well as cancer inci-
dence and mortality rates [16].

Despite universal healthcare coverage in Italy, socio-
economic disparities persist, affecting cancer risk factor
distribution and adherence to screening programs [17].
However, limited research has explored the impact of
socioeconomic inequalities on clinical outcomes among
lung cancer patients.

In this context, understanding whether socioeco-
nomic indicators in Italy play a role in diagnosis, treat-
ment and mortality of lung cancer patients may help to
improve clinical outcomes for this highly deadly type of
cancer. Moreover, considering the impact of the COVID
pandemic on delays in cancer healthcare management,
including screening, prevention and treatment delivery
[18, 19], exploring socioeconomic disparities among lung
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cancer patients in Italy, prior to the onset of pandemic,
becomes even more important.

For these reasons, our study aimed to investigate
potential associations between the healthcare manage-
ment of lung cancer patients and indicators of socio-
economic inequalities, at both individual and area level,
using real world data from Italian health administrative
databases.

Material and methods

Study design, data source, and population

The data used for our observational retrospective cohort
study were extracted from health administrative data-
bases of the Lazio, a central region of Italy, covering
almost 5.8 million inhabitants. Specifically, we sourced
data from various databases: the Healthcare Assistance
Registry (HAR), which record details of enrolment in the
regional healthcare system such as date of birth, sex and
registration date; the Hospital Information System (HIS)
that collects information on all hospital discharges within
regional hospitals, including admission and discharge
dates, as well as primary and secondary diagnoses and
procedures coded according to the International Classifi-
cation of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM); the Outpatient Specialist Care database,
which contains information on all specialized outpatient
services provide within the National Healthcare Services
(NHS); the Drug Dispensing Registry, collecting infor-
mation on medications dispensed through facilities not
directly managed by the NHS, including private, public
and hospital pharmacies, as well as local health units. All
drugs were identified through the Anatomical Therapeu-
tic Chemical index (ATC); the Co-payment Exemption
Registry that collects information on individuals who
benefit from disease-specific or income-based exemp-
tions of co-payment of health care services.

The cohort consisted of all individuals diagnosed with
lung cancer at the age of 18 or older between January 1,
2014 and December 31, 2017, and enrolled in the HAR
at both the time of diagnosis (date of hospital discharge
with a diagnosis of lung cancer) and during the preceding
5 years (“look-back” period). The look-back period aimed
to focus on incident lung cancer cases, excluding patients
with a previous diagnosis. Individuals with lung cancer
diagnosis (both primary or secondary) were identified
and retrieved from HIS using the following ICD-9-CM
codes: 162.2, 162.3, 162.4, 162.5, 162.8, 162.9 [20, 21].
The date of the first diagnosis of lung cancer was defined
as the index date. Patients were excluded from the cohort
if any of the following conditions were detected in the
look-back period: any cancer diagnosis (including lung
cancer); receipt of one or more neoplastic drug treat-
ments in the 12 months prior to the index date; or one or
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more exemption codes for oncological pathology (code
048). The overall population was then stratified by pres-
ence of metastases: metastatic (M) cohort (ICD-9-CM:
196, 197—excluding 197.0—and 198) [22, 23] and non-
metastatic (NM) cohort.

SEP indicators
The level of education, recorded in the HIS record, was
used as a proxy for patients’ SEP. We considered this indi-
cator as the primary measure of SEP for several reasons:
it is a common approach used in public health research
[24]; our study population consists predominantly of
elderly individuals, where educational level strongly dis-
criminates socioeconomic inequalities; and our research
department has a long experience in socioeconomic
inequality studies, using educational level as measure of
SEP [25, 26]. SEP was classified into four groups based
on educational level: low (none/elementary education),
medium-low (middle school education), medium-high
(high school education) and high (university education or
more).

Further secondary potential indicators of SEP were
used for sensitivity analyses:

1) the Italian deprivation index, based on 2011 census
data, provides an indication at the geographically
aggregated level of the municipality. This indicator is
constructed from five variables: low level of educa-
tion, unemployment, non-home ownership, one par-
ent family and overcrowding [27, 28].

2) Income-based co-payment exemptions available in
the Lazio database at the patient level (codes EO1,
E02, E03, E04). These exemptions are provided by
healthcare authorities to ensure that individuals or
families facing financial difficulties can still access
necessary medical services without incurring sig-
nificant financial burden from healthcare-related
expenses.

Patient characteristics and clinical outcomes

From the health administrative databases, a series of
variables related to the patients were retrieved or cal-
culated: age, sex, the volume of the annual lung inter-
ventions (lobectomy or lung resection ICD-9-CM
codes: 32.4, 32.5, 32.9, 32.6, 32.3, 32.29) of the hospitals
where patients were diagnosed ((none (0); low volume
(1-100); high volume (>100)), previous hospitaliza-
tion with a diagnosis of Chronic Obstructive Pulmo-
nary Disease (COPD) (ICD-9-CM codes: 491, 492 and
496) [29, 30], presence of comorbidities based on the
Charlson Comorbidity Index (excluded COPD), and the
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number of specialist visits with pulmonologist during
the year prior to index date. The following outcomes
were investigated separately in NM and M cohorts:

+ receiving a delayed diagnosis;

« access to advanced drug therapies for lung cancer
within the two years following diagnosis;

+ mortality within the two years following diagnosis
(the primary outcome of the study).

In particular, patients were considered to have a
delayed diagnosis if their first hospitalization for lung
cancer was preceded by an emergency room admis-
sion. The group of lung cancer treatments considered
for the analyses were defined as “advanced drug thera-
pies” and are reported in Table S1. Advanced drug ther-
apies included high-cost drug therapies with approved
indication for lung cancer and novel drug therapies
approved for lung cancer in concomitance with the
study period (from 2013 to 2018). Some of the novel
treatments also granted the innovative treatment status
by the Italian Medicines Agency, based on therapeutic
need, added therapeutic value and robustness of the
scientific evidence of the drug [31].

Statistical analyses

Qualitative variables were reported using frequencies
(n) and percentages (%). Age, sex, specialist visits by
pulmonologist, comorbidities and previous diagnosis
of COPD were considered as potential confounders.
To estimate the overall survival curves, patients were
divided into groups according to SEP levels. The com-
parison of the different survival curves was calculated
using the Kaplan—Meier estimator and were compared
between groups using the Log-rank test pairwise com-
parisons. Multivariate models were implemented to
investigate the association between SEP and study out-
comes. Mortality and the risk of access to advanced
drug therapies for lung cancer were measured through-
out the follow-up period using Cox models and results
were expressed as hazard ratio (HR) and the corre-
sponding 95% confidence interval (CI). These two out-
comes were measured as time-to-event, while in the
case of use of advances drug therapies was used the
meaning time until first treatment.

The probability of receiving a delayed diagnosis was
measured at index date using logistic regression and
results were expressed as odds ratio (OR) and 95% CI.
Additionally, a Chi-Square test of association was per-
formed between the primary SEP indicator and the
secondary SEP indicators, and survival analyses were
replicated using the secondary indicators.
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Results

Demographic and clinical characteristics of the cohorts

In total, 13,251 incident cases of lung cancer were selected
over the 4-year period (2014-2017) and included in the
study. Out of these, 4,940 cases (37.3%) were included
in the M cohort, while the remaining 8,311(62.7%) com-
posed the NM cohort (Fig. 1). The study cohorts were
separately described and their characteristics, both overall
and stratified by SEP, are reported in Table 1. Among the
two cohorts, similar characteristics were found: 63.0% and
64.4% of study participants, respectively in NM cohort
and M cohorts, were male; 56.7% of NM and 50.7% of M
patients were over 70 years of age and low percentages of
both cohorts had 2 or more comorbidities according to
Charlson Index (NM cohort: 5.9%, M cohort: 3.9%) even
though moderate percentages of patients suffered from
COPD (NM cohort: 10.1%, M cohort: 7.1%). Additionally,
relative few from both cohorts visited a pulmonologist
in the year before the index date (NM cohort: 29.8%, M
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cohort: 21.8%). Nearly half of patients from both cohorts
(49.6% of NM and 40.6% of M) received lung cancer diag-
nosis from hospitals with a high volume of annual lung-
related procedures.

Regarding the main SEP indicator, similar distribu-
tions of patients were detected in both cohort: ~31% of
patients had low SEP, ~29% had medium—-low SEP, ~32%
had medium-high SEP and ~ 7% had high SEP.

The results obtained from the stratification of demo-
graphic and clinical characteristics by SEP revealed that
as SEP increased (from low to high), the percentages of
patients with multiple comorbidities decreased from
11.8% to 3.3% in NM cohort and from 6.3% to 2.5% in M
cohort. Similar phenomenon was observed for patients
with COPD diagnosis, with a decrease from 15.0% to
2.9% in NM cohort and from 8.7% to 3.5% in M cohort.
In addition, higher SEP was associated with younger age
and admission at hospital with higher volume of annual
lung-related procedures.

Hospital admissions from 2014 to 2017 with a diagnosisof primarylung
cancer (n=45,940)

Incident patients with no hospitalisation for lungcancerin the look-back
period (n=19,565; 42.6%)

P

Residents of the Lazio Region at the time of admissionandage> 18 years
(n=18,104; 92.5 %)

-

Assistedinthe Lazio Region inthe look-back period
(n=17,020; 94.0%)

|

Patients without other diagnoses of cancers in the look-back period
(n=13,998; 82.2%)

-

Patients without a malignanttumour exemption inthe look-back period
(n=13,505; 96.5%)

Patients witout previous use of antineoplastic drugs (LO1) in the look-back
period (n=13,251; 98.1%)

ﬁ

without metastasis
(NM cohort)
N=8,311; 62.7%

Fig. 1 Flowchart of study population

with metastasis
(M cohort)
N=4,940; 37.3%
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Associations between SEP and clinical outcomes

The results of overall survival and access to advanced
drug therapies, separated for M and NM cohorts and
stratified by SEP, are represented in Figs. 2 and 3 respec-
tively. In Fig. 2 at each time point, and in both cohorts,
poorest survival was found in patients with low SEP,
and results of the log-rank test detected a statically sig-
nificantly difference between survival curves, both in
NM (p<0.0001) and M (p<0.0001) cohorts. In Fig. 3
the log-rank test detected a statically significantly dif-
ference between curves, both in NM (p<0.0001) and
M (p<0.0001) cohorts. However, the different trends
observed in the curves of the M cohort, compared with
those of the NM cohort, change over time and deline-
ate higher access to advanced drug therapies among

a. Overall survival of patients without metastasis
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patients with high and middle SEP, compared with
the others. Furthermore, there was a high association
(p<0.0001) between the primary (educational level) and
the secondary (the level of deprivation and the income-
based exemption) SEP measures considered in our study
(Fig. 4). In addition, the curves obtained in the sensitivity
analysis confirmed a trend in overall survival associated
with SEP, particularly among NM patients (Figs. 5 and 6).

With respect to the outcomes under study, delayed
diagnosis was found in 58.1% of M and 40.0% of NM
patients (Table 2). According to multivariate analyses, as
SEP increased, the risk of receiving a delayed diagnosis
decreased in both cohorts. In particular, patients with
high SEP had 70-80% reduced risk of receiving a delayed
diagnosis compared to those with low SEP (NM: OR 0.20,

b. Overall survival of patients with metastasis
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Logrank p <.0001
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Fig. 2 Overall survival of patients without metastasis (a) and patients with metastasis (b)

a. Access to advanced drug therapies - patients without metastasis
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b. Access to advanced drug therapies - patients with metastasis
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Fig. 3 Access to advanced drug therapies of patients without metastasis (a) and patients with metastasis (b)
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Income
Deprivation gyemption

Income
Deprivation Exemption

Educational level

Fig. 4 Association between SEP measures

None/Elementary: low educational level; Middle School: medium-low educational level; High School: medium-high educational level; University
or higher: high educational level. Color gradation from red to pink: educational level (from low to medium-low), deprivation (from high to medium)
and presence of income exemption. Color gradation from yellow to green: educational level (from medium-high to high), deprivation (from

medium-low to low) and absence of income exemption

a. Overall survival of patients without metastasis
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b. Overall survival of patients with metastasis
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Fig.5 Level of deprivation and overall survival of patients without metastasis (a) and patients with metastasis (b)

95% CI0.16—0.25; M: OR 0.29, 95% CI 0.23-0.38). Access
to advanced drug therapies for lung cancer was found in
16.4% of M patients and 12.2% of NM patients. We also
calculated same proportions among patients receiving
at least one prescription for antineoplastic agents (ATC:
LO01) and values increased as follow: 52.7% for NM and
56.2% for M patients. Further details on utilization of

antineoplastic agents are provided in supplementary
materials (Table S2).

Results of multivariate analyses did not show signifi-
cant differences in access based on SEP level, except for
M patients with medium-high and high SEP compared
to those with low SEP (medium-high: HR 1.54, 95% CI
1.26-1.88; high: HR 1.57, 95% CI 1.18-2.09). All-cause
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a. Overall survival of patients without metastasis
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. Overall survival of patients with metastasis
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Fig. 6 Income exemption and overall survival of patients without metastasis (a) and patients with metastasis (b)
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Table 2 Association between SEP level and study outcomes, stratified by presence of metastases

600

NM cohort M cohort
Delayed diagnosis (N, %) 3322 40.0% 2871 58.1%
SEP OR? 95% Cl OR?® 95% Cl
Low (Ref) 1.00 1.00
Medium-low 0.77 0.68 0.86 0.99 0.85 1.16
Medium-high 045 040 0.51 0.68 0.58 0.79
High 0.20 0.16 0.25 0.29 0.23 0.38
Access to advanced drug therapies 1011 12.2% 810 16.4%
(N, %)
SEP HR? 95% Cl HR? 95% Cl
Low (Ref) 1.00 1.00
Medium-low 1.01 0.85 1.21 117 0.96 1.44
Medium-high 1.07 0.89 1.28 154 1.26 1.88
High 0.90 0.69 1.16 1.57 1.18 2.09
Mortality (N, %) 4965 59.7% 4331 87.7%
SEP HR® 95% Cl HR® 95% Cl
Low (Ref) 1.00 1.00
Medium-low 0.87 0.81 0.93 0.96 0.89 1.03
Medium-high 0.72 0.67 0.78 0.90 0.83 0.97
High 0.61 0.54 0.69 0.77 0.68 0.88
NM Non-metastatic, M Metastatic, OR Odds ratio, HR Hazard ratio, C/ Confidence interval
2 Adjusted for: Age, sex, referrals to pulmonologist and CCI
mortality rates were 87.7% for M and 59.7% for NM; mor-  Discussion

tality risk decreased steadily as SEP increased. Compared
to patients with low SEP, those with high SEP had lower
mortality risk: M: HR 0.77, 95% CI 0.68-0.88; NM: HR
0.61, 95% CI 0.54—0.69. This decreasing trend in mortal-
ity risk was more pronounced in NM cohort compared to
M cohort (Table 2).

Our study highlights the impact of socioeconomic dis-
parities on clinical outcomes among patients with M
and NM lung cancer diagnosed and assisted in Lazio
Region. Patients from both cohorts who were in poorer
socio-economic conditions were more likely to experi-
ence delayed diagnosed and higher mortality rates within
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two years of diagnosis. Additionally, disparities in the
access to advanced drug therapies for lung cancer were
observed primarily in M patients.

Lung cancer patients of our cohort were predomi-
nantly elderly males (older than 70 years) and in line with
previous evidence [32-35] approximately 40% of them
presented metastasis at diagnosis. The considerable pro-
portion of delayed diagnoses in our cohorts is in line with
findings from a recent multinational study where, despite
the huge variability found between countries, lung can-
cer patients were those most frequently diagnosed after
emergency department admission [36]. Socioeconomi-
cally disadvantages patients are at higher risk of receiving
their first diagnosis following in such emergency setting
[37-39] and emergency department utilization among
these patients involves all aspects of care, including diag-
nosis [40—42]. In general, although SEP may exacerbate
the situation, the frequent delay of lung cancer diagno-
ses suggests that the disease is often identified at an
advanced stage [4]. Although screening programs could
potentially improve early detection rates Italy’s nation-
wide initiatives are still in early stage [43]. In addition,
factors like as race and socioeconomic status may hinder
access to these programs [14, 15]. In this context, patients
in more favorable socioeconomic conditions are less
likely to have COPD and other comorbidities compared
to those more disadvantaged [13]. Even after adjusting
for comorbidities, and age, residual confounding can-
not be ruled out. Probably, a comprehensive approach,
not only limited to the implementation of screening pro-
grams may be required to reduce later stage diagnosis in
this population, including investments in healthcare and
roadway infrastructures, the creation of effective preven-
tion plans and the dissemination of educational cam-
paigns able to reach the overall population regardless of
the age and socioeconomic condition.

In terms of access to advanced drug therapies for lung
cancer, the aim of our study was to ascertain whether in
the two years following index date the use of advanced
drug therapies might be influenced by the patient’s SEP.
For these reasons we did not consider surgery, radiother-
apy and traditional chemotherapy for the present analy-
ses. Results showed that similar overall percentages of M
and NM patients received at least one prescription during
the follow-up period. Values increased by ~40.0 percent-
age points when proportions referred to patients receiv-
ing at least one prescription for antineoplastic agents.
Differences in access to advanced drug therapies were
only found among M patients, suggesting that socioeco-
nomic disparities in this aspect are not widespread. This
evidence does not completely reflect our expectations,
given that the Italian healthcare system provides univer-
sal access to medical care, including therapies. The highly
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severe clinical condition of metastatic patients may have
compelled those with higher SEP to use their socioeco-
nomic resources to easier and faster access to treatments.
We have also hypothesized that patients’ clinical char-
acteristics may have contributed to these disparities. In
particular, on one hand, treatment indications for the
medications considered in our study are mostly limited
to advanced patients with specific treatment history and
clinical profiles, consequently some patients would have
been excluded only because they were not eligible for
these treatments. On the other hand, the worse prognosis
of patients with low SEP both in terms of diagnosis and
mortality, may have potentially reduced access to treat-
ments because they died earlier compared to others. All
these potential causes can be investigated in future stud-
ies involving more patients’ clinical characteristics that
are not available on our administrative databases. Simi-
lar findings from nationwide studies conducted in coun-
tries with free access to anticancer therapies support our
results. In details, M patients with lung cancer belong-
ing to more deprived areas showed reduced utilization
of innovative and novel therapies compared those living
in more privileged areas [44, 45]. In addition, these find-
ings also suggest that it would be of interest to investigate
in the future differences between and within countries.
Indeed, despite the fact that access to medical care in
Italy should not present economic barriers, it faces sev-
eral challenges related to the availability of care facilities,
coordination, healthcare professionals, and equipment,
with interregional differences [17].

Regarding mortality, a key focus of our study, previ-
ous research supports our evidence. National and inter-
national studies have shown significant social disparities
among patients with advanced non-small cell lung can-
cer, based on educational level, income or area-level
deprivation [46-51]. However, a study conducted in
Piedmont, a region in Northern Italy, reported that sur-
vival in lung cancer patients was not associated with edu-
cational level both in early and advanced stage cancer
[52], suggesting potential regional differences in patient
management. Concerning the higher SEP gradient found
among NM lung cancer patients compared to M patients,
we hypothesized that the poorer clinical condition of
advanced lung cancer patients may have mitigated the
effect of socioeconomic inequalities on mortality, and
our sensitivity analyses supported this trends. Over-
all, our study sheds light on socioeconomic inequalities
existing among different components of the lung cancer
care pathway in the Lazio region. These results provide
evidence on a topic very little investigated in our country
and indicate that future steps should to be taken to miti-
gate these disparities. For instance, in accordance with a
recent literature review, the implementation of targeted
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populations interventions, such as those raising com-
munity awareness, or providing tailored sociocultural
materials, or considering costs related to participation
[53] may improve access to lung cancer screening in our
country.

Strengths and limitations
Our study has several strengths. Primarily, the observa-
tional nature of the study allowed the integration of many
different types of healthcare administrative databases,
that have long been used in different observational stud-
ies. These databases give the possibility to obtain pre-
cious results concerning epidemiological, effectiveness,
and safety outcomes related to very large populations.
Secondly, we used individual measures of socioeco-
nomic status, reducing biases related to aggregated
measure. Furthermore, our analyses showed agreement
between different SEP indicators and similar results in
terms of association with mortality. Another strength
of our study is that the focus of our study is in line with
those of international and national projects: the 2030
Agenda Sustainable Development Goals adopted by the
United Nations [54], the Cancer Inequalities Registry
[55], a project realized by the European Commission with
the aim of defining trends, disparities and inequalities
between European countries and regions and the Piano
Oncologico Nazionale 2023—-2027, recently published by
the Italian Ministry of Health with the aim of improve
the primary, the secondary and the tertiary preventions
in our country [56]. Further to the improvement of ter-
ritorial health infrastructures and the implementation
of lung cancer screening programmes in Italy, aspects
already mentioned previously [17], our study emphasizes
the importance of prevention strategies aiming to reduce
the socioeconomic gap in this population. In particular,
our work sheds light on the importance of education in
this population of cancer patients, considering that this
factor strongly influences awareness and knowledge
regarding preventive and healthy behaviors [12, 57, 58].
However, our study has limitations. The lack of spe-
cific social and clinical parameters, including obesity and
smoking habits, that are known to be strongly linked to
education and mortality [12, 59, 60] and results from
biopsy and pulmonary function tests (spirometry) that
could affect the severity of disease and patient’s care-
pathway. Moreover, as already mentioned, residual con-
founding may remain, both in terms of unmeasurable
and incomplete variables (e.g., COPD), can’t be avoided
in the context of observational studies. A further limita-
tion of our results is that they refer to one region only,
despite Lazio represents a significant portion of Italy’s
population (10.0%) and receive patients from across the
entire Italian territory [61-63].
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Overall, future studies including additional clinical
information, such as data retrieved from the Italian Can-
cer Registry, and involving more Italian regions are war-
ranted, in order to improve limitations of our study and
further investigate and foster knowledge on potential dis-
parities existing among lung cancer patients.

Conclusions

Our findings highlight the need for a more equitable
and accessible healthcare management for lung cancer
patients in Italy. Actions should be taken to improve care
pathways, especially in terms of diagnosis and mortality.
Further insights may better investigate and clarify the
role of SEP on the access to treatments. Specific inter-
ventions, such as the implementation of educational
programs, may increase the awareness and knowledge of
this highly deadly disease before diagnosis, and promote
equal utilization of services mitigating the effects of SEP
on disease prognosis in this population.
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