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METHODS
• We used a retrospective population-based cohort, covering the

region ‘La Selva Interior’, Catalonia, composed of adult population
15 years or more), followed between 2005 and 2012 (in total 21038
subjects were followed during that period, of which 598 died).

• Variables obtained from other sources: Deprivation index. Source:
Spanish Population and Housing Census 2011; Analyses: Index
built with the IneqCities methodology[7]; Unemployment rate:
number of men and women 16-64 years old and >64 years old, all
at the census tract level. Source: Spanish Population and Housing
Census 2011. Air pollutants. Source: Catalan Network for Pollution
Control and Prevention, 2005-2011. Analyses:INLA-SPDE[8].

• Random effects were included to control for unobserved
confounders, individual heterogeneity and spatial adjustment.

Estimation of the prevalences
• We used a two-part econometric model (Hurdle model)[9]. In the

first part we estimated the probability that the subject was present
in the sample using a generalized linear mixed model with binomial
link (i.e. logistic regression).

• In the second part we estimated the number of PCCs and MACAs
cases in each census tract by means of a truncated negative
binomial, reweighted by the probabilities estimated in the first part.

• Inferences, made simultaneously, were performed following the
Integrated Nested Laplace Approximation (INLA) approach, within a
Bayesian framework.

Survival analysis
• Andersen-Gill models allowing delayed entry and time-varying

covariables[10,11].

INTRODUCTION

• For more than ten years, various coordinated strategies for the
care of people with chronic diseases have been implemented in
Spain.

• Stratification, based on predictive models, has become the most
important axis on which these strategies gravitate[1,2].

- Level 0: Healthy people with or without risk factors.
- Level 1: Presence of 1-2 chronic diseases. Low risk patients, with
conditions still in incipient states.

- Level 2 (complex chronic patients, PCC): Presence of multiple
diseases (3-4 chronic diseases). High risk patients but of less
complexity.

- Level 3 (advanced chronic patients, MACA): Patients with multiple
chronic diseases and greater burden of fragility. 5 or more chronic
diseases.

• There is evidence that there are socioeconomic inequalities in
health[3-5]. A non-negligible proportion of them is caused by
environmental problems[3].

• In general, environmental conditions can contribute to
socioeconomic inequalities in health through differential exposure
and through differential susceptibility.

• Only some predictive model of stratification of the population with
chronic diseases adjusts for socioeconomic inequalities and none
for environmental inequality[6].

• As a consequence, which could have important implications
regarding the main strategy of care, the use of specialized
hospital care and, therefore, in the allocation of available
resources.

• Our objective is to assess the survival of the different levels of
patient prioritization, taking and not taking into account
socioeconomic and environmental inequalities.

CONCLUSIONS
• Using a method free of selection bias we have estimated the

prevalence of MACAs and PCCs: 0.663 (95% CI:0.453-0.927)
and 10.439 (95% CI:8.709-12.347) per 100 inhabitants of 15
years and more, respectively.

• These prevalences, however, present a considerable spatial
heterogeneity, with a higher prevalence in census sections that
are more polluted and more economically deprived.

• Take into account socio-economic and environmental
inequalities, practically double the risk of dying of MACA
subjects and eliminate the risk difference of PCCs in relation to
healthy subjects.
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RESULTS

Stratification Hazard ratio (95% confidence interval)
Without taking into account
SES and environmental
inequalities

Taking into account
SES and environmental
inequalities

Level 1 1.145 (0.843-1.554) 1.211 (0.811-6.029)
PCC 1.604 (1.163-2.211) 1.992 (0.675-5.881)
MACA 2.847 (1.837-4.413) 4.449 (1.423-6.597)

Reference: Healthy people with or without risk factors.

Adjusted by sex, age (15 5-year groups), diagnosis of cancer, smoking and enolic status (No, Yes, ex), obesity.
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