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ABSTRACT
Objectives To analyse the association between individual 
and contextual socioeconomic position (SEP) with health 
status and to investigate the role of SEP and baseline 
health status on survival.
Design Cross- sectional and cohort study.
Setting Rome, Italy.
Participants, primary and secondary outcomes We 
selected the 25–99 year- olds included in the Rome 2011 
census cohort. As a measure of health status on the 
census reference date (09 October 2011), we used the 
presence of chronic or rare conditions from the Disease- 
Related Co- payment Exemption Registry, a database 
implemented to provide free care to people with chronic 
or rare diseases. We used logistic regression to analyse 
the association between both individual (educational 
attainment) and contextual SEP (neighbourhood real 
estate price quintiles) with baseline health status. We 
analysed the role of SEP and the presence of chronic or 
rare conditions on 5- year survival (until 31 December 
2016) using accelerated failure time models with Weibull 
distribution, reporting time ratios (TRs; 95% CI).
Results In middle- aged, subjects with low SEP (either 
individual or contextual) had a prevalence of chronic 
conditions comparable with the prevalence in high SEP 
individuals 10 years older. Adjusted logistic models 
confirmed the direct association between SEP and 
baseline health status in both women and men. The lowest 
educated were up to 67% more likely to have a chronic 
condition than the highest educated, while the difference 
was up to 86% for lowest versus highest contextual SEP. 
Low SEP and the presence of chronic conditions were 
associated with shorter survival times in both sexes, 
lowest versus highest educated TR was TR=0.79 for 
women (95% CI: 0.77 to 0.81) and TR=0.71 for men (95% 
CI: 0.70 to 0.73). The contextual SEP shrunk survival times 
by about 10%.
Conclusion Inequalities were present in both baseline 
health and survival. The association between SEP and 
survival was independent of baseline health status.

INTRODUCTION
Multiple factors such as sex, socioeconomic 
position, citizenship and ethnicity are asso-
ciated with differences in health. Some 
inequalities are unavoidable, others repre-
sent disparities in opportunities, knowl-
edge and resources that could be reduced 
or avoided by ad- hoc policies.1 2 Among the 

characteristic of a population, socioeco-
nomic position (SEP) is often used to tackle 
avoidable disparities in health. Overall and 
cause- specific mortality appear to be inversely 
correlated with SEP,3–6 as well as the prev-
alence of different diseases,7–9 multimor-
bidity10 11 and access to healthcare.12 13 There 
are several, valid, indicators of SEP,14 15 each 
representing different facets of individual 
wealth, resources and human capital. While 
personal SEP represents actual material or 
immaterial resources directly owned by the 
individual, contextual SEP expresses the 
reality and opportunities of the context in 
which the person lives. Both individual and 
contextual measures are found associated 
with health outcomes either used alone,3 10 11 
or used together.6 16 17

In Italy, there is a universal healthcare 
system, where healthcare is publicly funded 
and there is general access and comprehen-
sive coverage under the National Health 
Service. All subjects have free access to hospital 
care, general practitioner visits, screening 
programmes and maternity care. However, all 
individuals contribute to payments for drugs 
(especially to brand- name drugs when a 
generic drug exists), to emergency room visits 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This work links the information of baseline health 
status with individual socioeconomic position (SEP), 
contextual SEP and survival.

 ⇒ We used the administrative cohort of the en-
tire Italian adult population of Rome (1.8 million 
individuals).

 ⇒ The individual and contextual SEP measures have 
good reliability and help to account for different 
facets of individual wealth, resources and human 
capital.

 ⇒ Presence of chronic conditions from the Disease- 
Related Co- payment Exemption Registry could un-
derestimate mild forms of illness.

 ⇒ Changes in contextual SEP and presence of chron-
ic or rare conditions during the follow- up were not 
considered in survival analyses.
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in absence of an emergency and to outpatient care, both 
for specialist visits and diagnostic tests and procedures.18 
As in several other countries, there are cost- sharing 
exemptions for people economically disadvantaged.19 
Moreover, in 1999, the National Health Service set up a 
co- payment exemption for people with chronic or rare 
diseases to cover outpatient specialist services aimed at 
monitoring the disease and at preventing further aggra-
vations.18 20 The recognition of the co- payment exemp-
tion right is obtained after a request to the local health 
unit of residence with a certificate, issued by a medical 
doctor from a public hospital, attesting the presence of 
the disease.20

This study had two main goals. The first was to analyse 
the association between individual and contextual SEP 
with health status, as the presence of a chronic or rare 
condition from the Disease- Related Co- payment Exemp-
tions Registry. The second goal was to investigate the role 
of (individual and contextual) SEP on survival, consid-
ering the baseline health status in a cohort of 1.8 million 
adults followed for 5 years.

METHODS
Design
We used a cross- sectional design to investigate the asso-
ciation between SEP and health status at baseline, and a 
cohort design to analyse the role of SEP on survival taking 
into account the baseline health status.

Setting and participants
Rome is the largest Italian city, with a surface of 1290 
km2 and a population of 2.5 million residents at the 
2011 census. The Rome longitudinal study included 
the residents in Rome who filled in the 2011 census 
questionnaire.6 The census included several individual 
information, such as sex, age, achieved education and 
residential census area. Through an anonymous identi-
fier, the subjects enrolled were linked to the Municipal 
Registry database and the Regional Health Information 
System, which includes the Mortality Registry and the 
Disease- Related Co- payment Exemption Registry. The 
record- linkage procedures were performed under strict 
control to protect individual privacy. The Rome longi-
tudinal study is part of the National Statistical Program 
2019 and was approved by the Italian Data Protection 
Authority. The study excluded subjects without an iden-
tifier, the homeless and those living in institutions (such 
as prisons, nursing homes, monasteries, or convents), 
overall, the 1.43% of the census population.

Since the interest in this study was to have both indi-
vidual and contextual measures of SEP, only residents 
in census areas located in residential neighbourhoods, 
and with the same address in both census and Municipal 
Registry database, were included (excluding 2.35% of 
the census population). Finally, only Italian citizens aged 
25–99 years at the census reference date (09 October 
2011) were selected.

Variables of interest
Two different measures of socioeconomic position were 
considered: the educational attainment achieved at the 
census date (individual SEP) and the quintiles of the 
distribution of neighbourhood real estate prices (contex-
tual SEP).

The individual SEP was categorised considering the 
differences between birth cohorts. The variable was 
defined as ‘Low’ for compulsory education, that is, 
primary education for individuals born before 01 January 
1952 and lower secondary education for individuals born 
after. It was defined as ‘Medium’ for degrees higher than 
compulsory education but lower than tertiary degrees. 
Finally, individual SEP was defined as ‘High’ for tertiary 
education, that is, bachelor’s, master’s or PhD degrees 
independently of the cohort.

The contextual SEP was obtained by assigning to all 
residents the average 2010 housing price (€/m2) of the 
neighbourhood21 and then calculating the quintiles of 
the distribution weighted on the population, to have 20% 
of individuals under study in each quintile.

The number of chronic or rare conditions was derived 
from the Disease- Related Co- payment Exemptions 
Registry from 01 January 2008 to 09 October 2011. To 
characterise the baseline health status of the population, 
a binary variable indicating the presence of a chronic or 
rare condition was used.

Age in complete years at the census date, categorised 
in 10- years age groups and sex have also been included 
in the analyses.

Statistical analysis
Frequencies and graphical displays have been used for 
descriptive analyses.

Binary logistic regressions to estimate the associa-
tion between the presence of chronic or rare diseases 
(1=present, 0=absent) with the measures of SEP were 
implemented. ORs and their 95% CIs adjusted for age 
and stratified for sex have been estimated and reported 
along with those stratified by sex and adjusted for every 
other variable in the analysis.

Subjects were followed from the census reference day 
(09 October 2011) to the first event of censoring, that 
was, the date of emigration outside Rome, the 100th 
birthday, the date of death or 31 December 2016, which-
ever came first. Accelerated failure time (AFT) models 
assuming Weibull distribution for the log- time have been 
used and shown, the results were reported in terms of time 
ratios (TRs) along with 95% CI. Estimations of expansion 
(shrinkage) of times reported in the manuscript were 
adjusted for age and presence of chronicity, and stratified 
for sex, along with estimates stratified by sex and adjusted 
for every other variable in the study.

In all models, we analysed significant trends across 
categories of both SEP using Wald tests. Also, all models 
were checked for multicollinearity through the estima-
tion of variance inflation factors (VIF). All analyses were 
performed using R V.4.0 or higher.
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Sensitivity analyses
As sensitivity analyses, we ran ordinal and non- proportional 
odds models using a three- category chronicity (0- 1- 2+) 
instead of the dichotomic variable as the response. We 
also implemented sensitivity analyses on survival models 
using the three- category chronicity variable in place of 
the dichotomic variable.

Patient and public involvement
No participants were involved in our work as we used 
administrative data and was not possible to have access 
to individual contact information or involve participants 
in the study due to privacy policy restrictions. We aim to 
disseminate results to the population as part of our Insti-
tutions’ mission.

RESULTS
Descriptive analysis
A total of 1 780 243 individuals, resulting from the above- 
mentioned selection, have been analysed.

Table 1 shows the socio- demographic characteristics 
of the study population and the prevalence of chronic 
diseases. The population was mostly composed of women 
(54.2%), people aged between 45 and 54 years (19.5% 
of the female population and 21.2% of the male popu-
lation) and individuals with medium educational level 
(45.8% of women and 47.9% of men). The percentage 
of people with at least one chronic condition increased 

with age, it was higher in women than in men and was 
inversely related to educational attainment and quintile 
of real estate prices.

The most common chronic conditions recognised for 
the co- payment exemption were hypertension, diabetes 
and cancer. Although these conditions were in the top 
three for all educational levels, some differences in the 
prevalence were seen. In the low educated, hyperten-
sion was the most common cause of chronicity (9.9% 
of the low educated population) followed by diabetes 
(8.5%) and cancer (5.2%). In the highly educated, the 
main cause of disease was cancer (3.6% of the highly 
educated), followed by hypertension (2.9%) and diabetes 
(2.2%). The same pattern was found using the contextual 
SEP variable.

In figure 1 the percentage of individuals with chronic 
or rare diseases by age group, sex and educational attain-
ment is shown. Although there was a clear increasing 
pattern over age as well as the differences between SEP 
categories in both sexes, the gap across levels of educa-
tion was more marked for women than for men. It is 
possible to compare the proportion of subjects with at 
least one chronic condition by age and educational level. 
For example, the 22% of highly educated women in the 
age group 55–64 had at least one disease, while in the 
group of low educated, roughly the same proportion was 
reached in those aged 45–54 (21%). Similar patterns can 
be observed for the other sex: low educated men with 

Table 1 Description of the study population by demographic characteristics, socioeconomic positions and presence of 
chronic or rare disease (CRD). Rome, 09 October 2011, 25–99 year- olds

Women Men

N % CRD % N % CRD %

Total 964 284 100.0 22.6 815 959 100.0 20.5

Age group

  25–34 111 020 11.5 7.3 109 249 13.4 4.1

  35–44 183 215 19.0 11.4 168 718 20.7 6.8

  45–54 188 238 19.5 18.0 172 612 21.2 13.5

  55–64 161 308 16.7 29.2 139 744 17.1 27.0

  65–74 155 190 16.1 35.3 123 719 15.2 38.8

  75–84 117 525 12.2 34.8 80 142 9.8 43.4

  85+ 47 788 5.0 26.4 21 775 2.7 35.4

Education

  High 222 564 23.1 13.8 202 431 24.8 13.5

  Medium 441 904 45.8 22.5 390 909 47.9 21.7

  Low 299 816 31.1 29.4 222 619 27.3 24.9

Real estate price quintiles

  1 (highest) 194 493 20.2 18.5 153 399 18.8 17.2

  2 195 388 20.3 21.1 159 989 19.6 19.6

  3 198 106 20.5 24.1 165 548 20.3 21.9

  4 188 765 19.6 24.7 162 473 19.9 22.0

  5 (lowest) 187 532 19.4 24.9 174 550 21.4 21.6
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55–64 years had the same proportion of chronic condi-
tions as highly educated individuals in the age group 
65–74 (30%).

Figure 2 shows the percentage of individuals with 
chronic or rare diseases by age group, sex and real estate 
price quintiles. The differences between the lowest 
and the highest contextual SEP increased steadily with 
increasing age group. In figure 2, it is also possible, 
given a proportion of individuals affected by chronicity, 
to compare the differences in age group by SEP. As in 
figure 1, the lowest SEP group aged 45–54 had a propor-
tion of chronic conditions like those of the highest SEP in 
the age group 55–64 for both women (22% lowest, 21% 
highest) and men (17% lowest, 19% highest).

Cross-sectional analysis
Table 2 shows the results from logistic regression imple-
mented to identify the association between the two 
measures of SEP and the presence of chronic or rare 
diseases on the census reference day. Age- adjusted and 
sex- stratified OR are reported with 95% CI. Educational 
attainment had a clear negative gradient, both medium 
and low educated people, either female or male, are 
shown as more likely to have at least one chronicity than 

the reference category of highly educated (low educated 
women: OR 1.61, 95% CI: 1.59 to 1.64; low educated men: 
OR 1.67, 95% CI: 1.64 to 1.70). It should be noted that 
OR for men with medium education was closer to OR for 
lower educated than women were. The contextual SEP 
showed a strong negative association with the response 
variable. Those living in the least expensive neighbour-
hoods (fifth quintile) were almost twice as likely to have 
chronic conditions than people in the most affluent quin-
tile (women OR 1.86, 95% CI: 1.83 to 1.89; men OR 1.83, 
95% CI: 1.80 to 1.87). The strength of the association 
for both individual and contextual SEP decreased when 
the complete model was considered, but all associations 
remained significant as well as the overall trends as shown 
in online supplemental table S1. The check for multicol-
linearity showed VIF always lower than 2.5 in every logistic 
model, indicating the absence of strong correlations 
among variables.

Results obtained from sensitivity analyses with ordinal 
models and non- proportional odds models were very 
similar and never differed in meaning and trend from 
those obtained with logistic models (not shown).

Survival analysis
During the study period (09 October 2011 to 31 December 
2016) 64 978 women and 58 680 men died (for a total 
of 123 656 deaths), 55 702 were lost due to emigration 
outside the municipality of Rome (27 537 women and 28 
165 men), 1578 women and 378 men reached the 100th 
birthday and were censored, and 1 598 929 were still alive 
at the end of the follow- up (870 193 women and 728 736 
men).

Table 3 shows the results from AFT models, TR adjusted 
for age and presence of chronicity and stratified by sex are 
reported with 95% CI. Individual SEP was found directly 
associated with survival: people with both medium and low 
education had shorter survival than the reference cate-
gory either women or men. Educational attainment had 
a stronger effect on men than on women (low educated 
females TR 0.79, 95% CI: 0.77 to 0.81; low educated males 
TR 0.71, 95% CI: 0.70 to 0.73). Contextual SEP showed 
an impact on survival across each category, compared 
with the highest, the lowest quintile had a survival time of 
93% in women (TR 0.93, 95% CI: 0.91 to 0.95) and 88% 
in men (TR 0.88, 95% CI: 0.86 to 0.91). The variable with 
the strongest association with survival was the presence of 
chronic conditions at baseline: women having chronicity 
shortened the mean survival time approximately by a 
fourth compared with women without chronic conditions 
(TR 0.73, 95% CI: 0.72 to 0.74). A similar effect was found 
in men (TR 0.69, 95% CI: 0.67 to 0.70) for which having 
certified chronicity was comparable to having low educa-
tional attainment.

All the associations lost some strength in the fully 
adjusted model shown in online supplemental table S2, 
but they remained statistically significant and there was 
only a slight change in the effect size. The only excep-
tion was the effect of the real estate price quintiles that 

Figure 1 Percentage of individuals with chronic or rare 
disease (CRD) by age, sex and educational attainment.

Figure 2 Percentage of individuals with chronic or rare 
disease (CRD) by age, sex and real estate price quintiles.
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became non- significant. All AFT models showed lower 
VIF than the chosen threshold of 2.5.

As sensitivity analyses, we ran AFT models replacing 
the dichotomic chronicity variable with a three- level vari-
able. The strength of the association between indicators 
of SEP and survival was comparable to results presented 
in table 3 and online supplemental table S2. Having two 
or more chronicity had a higher impact on survival than 
having one. In the sex- stratified and age- adjusted models, 
women with one chronic condition had survival times 
shortened by a fifth (TR 0.79, 95% CI: 0.77 to 0.80) and 
those with two or more about a third (TR 0.66, 95% CI: 
0.65 to 0.67). Similarly, men with one chronicity had 
TR=0.75 (95% CI: 0.74 to 0.77) and TR=0.62 (95% CI: 
0.61 to 0.64).

DISCUSSION
Principal findings
Our analysis of the 2011 Rome cohort found an inverse 
association between both individual and contextual 
SEP indicators with having a chronic or rare disease, 
an inverse association of chronicity with survival, and a 
direct association between individual and contextual SEP 
with survival. These associations enlighten the presence 
of multiple levels of inequalities in the Rome cohort of 

2011 always disadvantaging the lower strata of SEP. The 
first level of inequality is at the individual level: highly 
educated individuals have an advantage in health as less 
likely to suffer from a chronic condition, and an advan-
tage in survival taking account of baseline health status, 
as more likely to live longer than low educated. This 
advantage could be due to immaterial resources (knowl-
edge and awareness attained from education itself), but 
also to material resources (wealth obtained from better- 
paid jobs, resulting in the possibility to afford healthier 
life conditions). The second level of inequality is at the 
neighbourhood level: people living in wealthier neigh-
bourhoods are more likely to be in better health and to 
live longer than individuals who are living in more disad-
vantaged areas. A worse and shorter life characterises the 
more disadvantaged groups of the population in Rome.

This work shows a difference in baseline health of 
about 10 years in middle- aged between low and high SEP 
(either individual or contextual), for both sexes. The 
percentage of individuals with a chronic or rare disease 
reaches a plateau and then a reduction at old ages. The 
authors attribute this phenomenon to two possible expla-
nations. The first is the action of a selection effect, by 
which only healthier individuals reach older ages. The 
second explanation is that a competing action of the most 

Table 2 Association between indicators of socioeconomic position and presence of chronic or rare diseases. Italian residents 
aged 25–99 years. Rome, 09 October 2011

Women (N=964 284) Men (N=815 959)

OR 95% CI OR 95% CI

Age group

  25–34 1 – – 1 – –

  35–44 1.63 1.59 1.67 1.70 1.64 1.76

  45–54 2.78 2.71 2.86 3.64 3.53 3.77

  55–64 5.24 5.11 5.37 8.61 8.33 8.89

  65–74 6.93 6.76 7.10 14.80 14.34 15.28

  75–84 6.76 6.59 6.94 17.85 17.27 18.45

  85–99 4.54 4.40 4.68 12.79 12.28 13.32

Education

  High 1 – – 1 – –

  Medium 1.35 1.33 1.37 1.54 1.52 1.57

  Low 1.61 1.59 1.64 1.67 1.64 1.70

  P trend<0.001 P trend<0.001

Real estate price quintiles

  1 (higher) 1 – – 1 – –

  2 1.23 1.21 1.25 1.25 1.23 1.28

  3 1.49 1.47 1.51 1.52 1.49 1.54

  4 1.57 1.55 1.60 1.56 1.53 1.59

  5 (lower) 1.86 1.83 1.89 1.83 1.80 1.87

  P trend<0.001 P trend<0.001

ORs adjusted for age with 95% CIs.
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common type of income- related co- payment exemption, 
acquirable after 65 years of age and not considered in this 
study, could have occurred. However, a strong competing 
action between the two types of exemptions is considered 
unlikely. In fact, income- related co- payment exemption 
does not cover drug expenditures. Moreover, 37.7% of 
65+ year olds that had an income exemption had also an 
exemption in the Disease- Related Co- payment Exemption 
Registry, and the exemption right based on the income 
is given by the Tax Agency independently on the health 
condition of the user. On the assumption that Income- 
exemptions compete with Disease- Related Co- payment 
Exemptions, underestimation of inequalities in baseline 
health and overestimation of the effect of SEP on survival 
might exist.

Every analysis reported in this work shows that indi-
vidual and contextual SEP are inversely associated with 
having at least one chronic condition. The association 
between SEP and having a Disease- Related Co- payment 
Exemption was stronger for contextual than individual 
SEP, this result is unexpected because individual indica-
tors are generally more strongly associated with health 

than the contextual ones.16 17 22 Our results on inequali-
ties in the presence of chronic conditions, although not 
fully comparable, show similar patterns to a study based 
on 2007 Scottish data, which found a higher prevalence 
of multimorbidity in lower area- deprivation deciles.11

Results of survival analysis are consistent with previous 
works on the Rome population and general studies on 
inequalities. A study found an inverse association between 
education and overall or cause- specific mortality in the 
Rome census cohort of 2001.23 Association between real 
estate price quintiles and mortality, when the educational 
level is considered, has been found in recent research.6 In 
our complete model, the contextual SEP had no associa-
tion with survival times, when the other measure of SEP 
was considered. In both logistical and survival analyses, 
we found stronger inequalities for men than for women 
as already reported in the literature for similar cohorts.3

Strength and weakness of this study
This work has its limitations. Mainly, chronicity data should 
only be considered as a proxy of morbidity but not as a 
substitutive measure due to a possible underestimation 

Table 3 Association between indicators of socioeconomic position and survival. Italian residents aged 25–99 years. Rome, 
2011–2016

Women (N=964 284) Men (N=815 959)

TR 95% CI TR 95% CI

Age group

  25–34 1 – – 1 – –

  35–44 0.44 0.37 0.51 0.51 0.46 0.58

  45–54 0.18 0.16 0.21 0.22 0.20 0.25

  55–64 0.08 0.07 0.09 0.10 0.09 0.11

  65–74 0.04 0.03 0.04 0.04 0.04 0.05

  75–84 0.01 0.01 0.01 0.02 0.01 0.02

  85–99 0.00 0.00 0.00 0.01 0.01 0.01

Education

  High 1 – – 1 – –

  Medium 0.87 0.84 0.89 0.84 0.82 0.86

  Low 0.79 0.77 0.81 0.71 0.70 0.73

  P trend<0.001 P trend<0.001

Real estate price quintiles

  1 (higher) 1 – – 1 – –

  2 0.96 0.94 0.98 0.96 0.94 0.98

  3 0.95 0.93 0.97 0.91 0.89 0.93

  4 0.95 0.93 0.97 0.90 0.88 0.92

  5 (lower) 0.93 0.91 0.95 0.88 0.86 0.91

  P trend<0.001 P trend<0.001

Chronicity

  None 1 – – 1 – –

  One or more 0.73 0.72 0.74 0.69 0.67 0.70

Time ratios (TR) adjusted for age and presence of chronicity with 95% CIs.
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of mild forms of chronic conditions. The measure was 
obtained from the Disease- Related Co- payment Exemp-
tion Registry, an administrative data set implemented to 
help people with chronic or rare diseases to receive appro-
priate and free- of- charge assistance. The data set was not 
intended for medical or statistical purposes, leading to 
rough definitions of chronicity and the possibility to 
observe only the more severe conditions. Nevertheless, 
good reliability over severe forms of illnesses is expected 
because a medical certificate is needed and the economic 
advantage deriving from the co- payment exemption 
should incentivise all the people with chronic or rare 
diseases to apply for it. However, people with multiple 
chronicity may not be interested in multiple certificates as 
the expenses for specialist visits or diagnostic tests could 
be already covered, totally or partially, by the first certif-
icate. This might result in marked differences between 
who owns a chronicity certificate and who does not, and 
in smaller differences between who has one certifica-
tion and who owns more. From this last point comes our 
choice to dichotomise the variable in our study. Finally, 
a small proportion of the well- off population could rely 
on private insurance companies and not use the National 
Health Service. However, the proportion of the wealthy 
population leaning on private insurances is expected 
to be small as in 2011 the voluntary health insurances 
covered around 1% of the whole health expenditure.18 
Under the assumption that higher SEP were less likely 
to request co- payment exemptions for conditions with 
non- expensive treatments, an overestimation of inequal-
ities in baseline health might exist. On the opposite, the 
same assumption would result in an underestimation of 
the association between SEP and mortality. In this work, 
we explicitly or implicitly stated that SEP (individual and 
contextual) acts on health, but a reverse pathway is plau-
sible. Individuals in bad health conditions during their 
youth may have more difficulties attending school, thus, 
limiting their instruction to lower levels. Those individ-
uals could also have fewer opportunities to find well- paid 
jobs that would allow them to afford houses in wealthy 
neighbourhoods. Moreover, we considered as lost to 
follow- up all subjects who moved from Rome during the 
study period. In logistic regressions, implemented to 
analyse differences in baseline characteristics between 
those lost to follow- up and the rest of the population, 
we found that younger people, individuals with lower 
education, residents in higher quintiles neighbourhoods 
and people in good health were more likely to emigrate. 
However, in a previous work, the results obtained using 
an inverse probability approach to weight for the charac-
teristics of the population were very similar to those from 
the unweighted analysis.23 Finally, changes in neighbour-
hood during the follow- up were not considered, but bias 
would happen only if individuals would have changed 
neighbourhood quintiles.

The main strengths of this work are the huge statistical 
power, the good reliability of the two measures of SEP and 
the robustness of the results to sensitivity analyses. Thanks 

to the access to administrative Roman databases, we could 
use almost all the Italian adult population residing in 
Rome, basing our estimates on more than 1.7 million 
individuals. Data on educational attainment came from 
the census, one of the most reliable data sources. Unob-
served changes over time of the measure are possible 
but unlikely since we only analysed individuals aged 25 
or more. Moreover, the real estate price is one of the 
main factors in selecting a population within a city.24 The 
average real estate price has the strength to be openly 
and easily available and has the potential to synthesise 
in one measure the quality of life in the neighbourhood 
with its services and infrastructures, but also in terms of 
perception and social prestige. Finally, sensitivity analyses 
using a different categorisation for the chronicity data 
and/or based on the implementation of different models 
showed minimal differences in the results and none in 
the meaning or the trend.

Our results highlight the need for ad- hoc policies 
aimed to help the most disadvantaged strata of the Rome 
population, to reduce socioeconomic inequalities in 
health that exist even in a universal healthcare coverage 
setting. Further studies using comorbid conditions esti-
mated using different data sets could improve the quality 
of the analysis, reducing the bias and making results 
comparable in terms of diseases and multiple diseases 
with international literature.

CONCLUSIONS
Inequalities are present in both health and survival, with 
lower SEP having always worse outcomes than higher SEP. 
Lower SEP undergo a double inequality in health: the 
higher likelihood of being affected by at least one chronic 
condition, which is associated with shorter survival per se, 
and a shorter survival independently of the presence of 
chronicity.
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Table S1: Association between indicators of socioeconomic position and presence 

of Chronic or Rare Diseases. Residents aged 25-99 years. Rome, 09 Oct 2011.  
   FEMALES (N=964,284)  MALES (N=815,959)  

   OR 95%CI  OR 95%CI  

age group 25-34  1 - -  1 - -  

 35-44  1.61 1.56 1.65  1.69 1.63 1.75  

 45-54  2.70 2.63 2.77  3.62 3.50 3.74  

 55-64  5.11 4.98 5.24  8.68 8.40 8.96  

 65-74  6.66 6.49 6.83  14.91 14.44 15.40  

 75-84  6.41 6.24 6.58  17.88 17.29 18.48  

  85-99  4.42 4.28 4.56  13.32 12.78 13.88  

education High  1 - -  1 - -  

 Medium  1.23 1.22 1.25  1.40 1.38 1.42  

 Low  1.36 1.33 1.38  1.43 1.40 1.46  

     p-trend < 0.001  p-trend < 0.001  

real estate 1 (higher)  1 - -  1 - -  

price quintiles 2  1.18 1.17 1.20  1.18 1.16 1.20  

 3  1.40 1.38 1.43  1.38 1.36 1.41  

 4  1.46 1.44 1.48  1.40 1.38 1.43  

 5 (lower)  1.69 1.67 1.72  1.62 1.59 1.65  

     p-trend < 0.001  p-trend < 0.001  

Odds Ratios (OR) Adjusted for every variable in the table  
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Table S2. Association between indicators of socioeconomic position and 

survival. Italian residents aged 25-99 years. Rome, 2011-2016.  

 

  FEMALES 

(N=964,284)  MALES (N=815,959) 
 

     TR 95%CI  TR 95%CI  

age group 25-34  1 - -  1 - -  

 35-44  0.44 0.38 0.52  0.52 0.47 0.59  

 45-54  0.19 0.16 0.22  0.23 0.21 0.26  

 55-64  0.08 0.07 0.10  0.10 0.09 0.11  

 65-74  0.04 0.03 0.04  0.04 0.04 0.05  

 75-84  0.01 0.01 0.02  0.02 0.02 0.02  

  85-99  0.00 0.00 0.01  0.01 0.01 0.01  

education High  1 - -  1 - -  

 Medium  0.87 0.85 0.89  0.84 0.83 0.86  

 Low  0.79 0.77 0.81  0.71 0.70 0.73  

     p-trend < 0.001  p-trend < 0.001  

real estate 1 (higher)  1 - -  1 - -  

price quintiles 2  0.98 0.97 1.00  1.00 0.98 1.03  

 3  0.99 0.97 1.02  0.99 0.96 1.01  

 4  1.00 0.98 1.02  0.99 0.97 1.01  

 5 (lower)  0.99 0.97 1.02  1.00 0.98 1.03  

     p-trend = 0.74  p-trend = 0.66  

chronicity none  1 - -  1 - -  

  one or more   0.74 0.73 0.75  0.70 0.68 0.71  

Time Ratios (TR) Adjusted for every variable in the table  
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