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ABSTRACT 
BACKGROUND: since January 2017, a multidisciplinary re-
search group, involving the Local Health Authority, the Mu-
nicipality, and the University of Bologna, carried out a city-
wide action-research project on health inequalities consisting 
of an ecological study over the years 2011-2015 based on 
indicators that are routinely available within health and so-
cial services.
OBJECTIVES: to document existing geographical inequalities 
in health outcomes and use of healthcare services in the city 
of Bologna (Emilia-Romagna Region, Northern Italy), with the 
aim to suggest policy action to tackle them.
DESIGN: the results of the first phase of the above-men-
tioned project were reported: five related to the social de-
terminants of health (exposure) and five related to the social 
determinants of ill-health (outcomes). For each municipal sta-
tistical area, the distribution of the exposures as well as rates 
and Bayesian Relative Risks of the outcomes were plotted on 
the city map. To evaluate the association between social de-
terminants and health outcomes, Spearman correlation coef-
ficients were estimated.
SETTING AND PARTICIPANTS: residents in the city of Bolo-
gna aged *18 years in the period 2011-2015, grouped into 
90 statistical areas. 
RESULTS: a North-South divide was apparent for most of the 
socioeconomic and ill-health indicators, with a high concen-
tration of adverse outcomes in the North-Western part of the 
city. Adherence to cancer screening represented an excep-
tion, being greater in the areas with higher proportion of un-
favourable health outcomes. An inverse association between 
education level and health outcomes was found. Low family 
income was weakly to moderately correlated with health out-
comes. Proportion of residents in council houses and of the 
teenage foreign population showed a moderate to strong as-
sociation with all outcomes, but mortality and screening ad-
herence.
CONCLUSIONS: an ecological analysis based on data that 
are routinely collected by local health and social institutions 
can be effective in revealing the geographical patterns of 
health inequalities. When accompanied by strategic choic-
es aimed at bridging knowledge and action, this approach 
may facilitate the direct engagement of local actors towards 
health equity.

Keywords: health inequities, know-do gap, ecological analysis, multi-
stakeholder approach, action-research

RIASSUNTO 
INTRODUZIONE: da gennaio 2017, un gruppo multidiscipli-
nare, comprendente l’Azienda USL, il Comune e l’Università 
di Bologna, porta avanti un progetto cittadino di ricerca-azio-
ne sulle disuguaglianze di salute che consiste in uno studio 
ecologico basato su dati correnti disponibili nei servizi sanita-
ri e sociali, che ha valutato, per gli anni 2011-2015, indicato-
ri relativi ai determinanti sociali di salute (esposizione) e alle 
condizioni di salute (esito).
OBIETTIVI: studiare le disuguaglianze di salute a Bologna in 
termini di esiti e accesso ai servizi, allo scopo di suggerire po-
litiche di contrasto.
DISEGNO: si riportano i risultati della prima fase dello studio 
e, per ogni area statistica, sono rappresentati sulla mappa cit-
tadina la distribuzione delle esposizioni e i tassi e i rischi rela-
tivi bayesiani attinenti agli esiti. Per valutare l’associazione tra 
determinanti sociali ed esiti in salute, sono stati stimati i coef-
ficienti di correlazione di Spearman.
SETTING E PARTECIPANTI: popolazione maggiorenne resi-
dente a Bologna dal 2011 al 2015, suddivisa in 90 aree sta-
tistiche.
RISULTATI: si è riscontrato un divario Nord-Sud per la mag-
gior parte degli indicatori socioeconomici e di esito; le aree 
del Nord e dell’Ovest della città presentavano i peggiori esiti 
di salute, a eccezione dell’adesione agli screening colorettale 
e mammografico, che invece era maggiore in tali aree. L’ana-
lisi delle correlazioni ha messo in luce un’associazione inversa 
tra livello di istruzione ed esiti sanitari. Il basso reddito fami-

WHAT IS ALREADY KNOWN
Q Health inequalities have been found among different 
population groups and geographical areas.
Q Despite the growing body of literature on the topic, 
inequities have grown in many contexts.

WHAT THIS STUDY ADDS
Q An ecological analysis based on data that are rou-
tinely collected by the local health and social institutions 
can be effective in revealing the geographical patterns of 
health inequalities.
Q If embedded in a framework that aims to bridge 
knowledge and action, such an approach may facilitate 
the direct engagement of local actors.
Q Strategic choices that support this aim are the use of 
maps, mixed methodology, action-research, and multi-
stakeholder approach.
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INTRODUCTION
There is vast evidence on how the social, political, and cul-
tural context shapes the distribution of health and disease 
within society. Several epidemiological studies have shown 
how lower socioeconomic classes systematically have high-
er incidence of mortality and morbidity, and how worse 
health outcomes linked to barriers in accessing healthcare 
services particularly concern the populations that are most 
vulnerable and discriminated against.1-5 Inequalities have 
been found among individuals with different levels of ed-
ucation or income, among different population groups, 
and among different geographical areas,6,7 including dif-
ferent areas of the same city.8-10 The existing literature 
covers mainly inequalities among countries or regions/ar-
eas within a country. Studies that map the situation at a 
smaller level, for example in a city, are much less frequent 
and, yet, they are more informative in terms of orient-
ing (and possibly monitoring) local policies.11 Moreover, 
quite disappointingly, as the body of literature on the top-
ic has grown exponentially in the past twenty years, ineq-
uities have also grown in many contexts, thus reinforcing 
the know-do gap.8
Since January 2017, a multidisciplinary, multiprofession-
al, and interinstitutional research group has carried out 
an action-research project on health inequities in the city 
of Bologna, with an approach strongly oriented to mak-
ing an impact in terms of health policies and outcomes, to-
wards health equity.12 The group is mixed in terms of disci-
plines (public health, medical anthropology, epidemiology, 
and statistics) and involves the Local Health Authority (De-
partments of Public Health and Primary Care and the City 
Health District), the Municipality of Bologna, and the 
Centre for International and Intercultural Health (CSI), a 
multidisciplinary group composed of medical professionals 
and anthropologists created in the University of Bologna 
and linked to a civil society organisation by the same name.
From the encounter of these actors, the efforts converged 
to design a city-wide project in two steps: a first phase of 
quantitative analysis of health inequalities and a second 
phase of qualitative research in selected areas of the city, 
aimed at understanding the local determinants responsible 
for the reproduction of inequities and informing policy to 
address them. An action-research approach was embedded 
throughout the project in order to allow the integration of 
research findings and evidence into healthcare policy and 
practice, with periodic evaluations to ensure progress to-
wards the intended results.

In this paper, the results of the first phase of quantita-
tive analysis of existing geographical inequalities are re-
ported and discussed in terms of health outcomes and use 
of healthcare services in the city of Bologna. In the discus-
sion, key elements of the process and methodological con-
nection between data collection and policy work are com-
mented.

MATERIALS AND METHODS
DESIGN AND STUDY POPULATION
An ecological study was conducted over the years 2011-
2015. The study population consisted of the residents in 
the city of Bologna aged ≥18 years, grouped according to 
their residential address into 90 municipal statistical are-
as, which represented the ecological units of analysis. The 
municipal statistical areas are administrative zones defined 
by the union of multiple census tracts whose boundaries 
are generally outlined by physical infrastructures (e.g., 
railways or main roads); they usually count enough resi-
dents to allow meaningful statistical analyses (11 statistical 
areas with less than 150 inhabitants were excluded from 
the analysis, because information on sociodemographic 
characteristics are not routinely released by the municipal 
Planning and Statistical Control Unit).

VARIABLES OF INTEREST AND DATA SOURCES
With the aim of describing the distribution of and the re-
lationship between social determinants of health and the 
disease burden in the city of Bologna, a set of exposure 
and outcome indicators measured at statistical area level 
was selected. The choice of the indicators was driven by 
data accessibility, including issues of privacy that may lim-
it the linkage of information at individual level, and avail-
ability. Five indicators of the social determinants of health 
(i.e., exposure) were chosen in order to cover three main 
domains:
n	 educational credentials (education level);
n	 material resources (income and council housing);
n	 social support and networks (single-parent families and 
proportion of immigrants).
For each indicator, definitions and data sources are report-
ed in table 1.
Educational credentials reflect the socioeconomic and in-
tellectual resources of the family of origin, contribute to 
determine the access and the position in the job market, 
and have an impact on one’s ability to look for and under-
stand information, including health messages.13 

liare risultava, invece, da debolmente a moderatamente cor-
relato. La proporzione di residenti in case popolari e della po-
polazione straniera minorenne mostrava una correlazione da 
moderata a forte con tutti gli esiti, a eccezione della mortali-
tà e degli screening.
CONCLUSIONI: uno studio ecologico basato su dati correnti 
sanitari e sociali può essere efficace nel mettere in luce la di-

stribuzione geografica delle disuguaglianze in salute. Se ac-
compagnato da scelte strategiche volte a unire conoscenza e 
azione, questo approccio può facilitare il coinvolgimento di-
retto degli attori locali nella definizione di politiche orienta-
te all’equità.
Parole chiave: disuguaglianze in salute, know-do gap, studio ecologico, 
approccio multi-stakeholder, ricerca-azione
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Income is considered one of the most direct measures 
of material resources and affects health through multi-
ple pathways, for example, by enabling people to access 
healthy food, comfortable housing, services (e.g., health 
services or education), or through its indirect effect on so-
cial participation and opportunity to control life circum-
stances.13,14

It has been argued that the place where people live, in-
cluding the characteristics of the building and the neigh-
bourhood, reflect distinctive material and social aspects, 
such as the commodities of an area, the level of securi-
ty, the presence of community life and social support 
(e.g., contacts with neighbours, presence of meeting spac-
es, gyms, food markets, etcetera), which have both direct 
and indirect effects on health.15 Council housing estates 
are often areas with high levels of material, social, and 
economic deprivation and therefore their concentration 
within a certain neighbourhood may be a marker of poor 
socioeconomic conditions.
Social support, social networks, and social integration are 
important determinants of people’s wellbeing. Among the 
indirect indicators of social networks, single parenthood 
has shown to be associated with adverse health outcomes 
and increased mortality.16 
Immigrants face different challenges, including sociocul-
tural barriers to access services, low socioeconomic status, 
lack of family and friendship network, exclusion and dis-
crimination.17 The concentration of immigrants within a 
certain neighbourhood can therefore be a proxy indicator 
of the area social support and integration level.
Five indicators of ill health (i.e., outcomes) were chosen in 
order to assess three main aspects:
n	 overall health (all-cause mortality);
n	 disease burden (diabetes prevalence);
n	 access to health services (Emergency Room access, 
polypharmacy, and adherence to screening).
For each outcome, definitions and data sources are report-
ed in Table 1.
All-cause mortality is a simple yet key indicator of a pop-
ulation’s health status. Noncommunicable diseases are the 
leading cause of morbidity and mortality in Europe and 
Italy. Among them, diabetes represents one of the greatest 
challenge for the national health system, because it drains 
a considerable amount of resources and its prevalence has 
been on the rise in the last decades as a consequence of the 
population aging.18 Diabetes is more prevalent among the 
most disadvantaged population groups who usually ex-
perience greater psychosocial stress, economic difficulties 
that prevent them from adopting healthy lifestyles, and 
inadequate access to care and health education.19

Among the indicators of health care access and utilisation, 
Emergency Room (ER) accesses for non-serious condi-
tions (hereafter, ER access) indirectly represent the missed 
opportunities for primary care access, polypharmacy the 
burden of multimorbidity in the population mainly re-

sulting from inadequate preventive measures, and the ad-
herence to organised screening programmes the system 
ability to promote effective preventive measures at popu-
lation level.

STATISTICAL ANALYSES
n	 Descriptive analyses
For each statistical area with ≥150 inhabitants, the se-
lected social determinants of health were plotted on the 
city map divided into five quantile categories. Similar-
ly, crude age-specific and directly age-standardised rates 
and prevalences were estimated using the Italian 2011 
census population as the standard. To stabilise the esti-
mates, which in some cases were based on small numbers 
of events and small at-risk populations, the Bayesian Rel-
ative Risks (BRR) were calculated using the Besag York 
and Mollié (BYM) model for the following outcomes: all-
cause mortality rate, diabetes, ER access, and polyphar-
macy prevalence. The BYM model is a lognormal Pois-
son model which contains a random-effect component for 
non-spatial heterogeneity and a component that accounts 
for spatial autocorrelation (i.e., tendency of adjacent are-
as to have similar characteristics).21 This model is widely 
considered an appropriate tool for small area disease map-
ping and may be better than other models when it comes 
to the classification of areas into risk groups.22 BRR val-
ues >1 indicate areas with higher rates/prevalences, values 
<1 those with lower rates/prevalences. BRRs were plot-
ted on the city map to describe the spatial pattern of the 
health outcomes along with crude rates for the indica-
tor “adherence to screening”. For the outcomes, different 
quantile classifications of the estimates were chosen in or-
der to maximise the difference between classes and mini-
mise those within classes.

n	 Correlations
In order to evaluate the relationship between social de-
terminants of health and health outcomes measured at 
the statistical area-level, Spearman rank correlation coeffi-
cients (RHO) were estimated; they quantify the relation-
ship between two variables X and Y and can take values 
between −1 and +1, where 1 is a total positive correla-
tion, −1 is a total negative correlation, and 0 indicates the 
absence of correlation. The Spearman rank test was cho-
sen, because the data were not always normally distributed 
and outliers were present (figures S1-S6, see on-line sup-
plementary materials). 95% confidence intervals were ob-
tained using bootstrap with 1,000 replicas in order to pro-
vide information on the uncertainty around the estimates. 
Although cut-off points are usually deemed to be arbi-
trary, conventional approaches to interpret correlations 
consider the association very weak for absolute values of 
the coefficient between 0 and 0.19, weak for values 0.2-
0.39, moderate for values 0.40-0.59, strong for values 0.6-
0.79, and very strong for values 0.8-1.0.23
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DOMAIN DEFINITION DATA SOURCES OVERALL CITY 
ESTIMATE

EXPOSURE

Educational 
credentials

% of graduates aged 25-44 years over the total population  
aged 25-44 years

2011 Census 39.7%

Material 
resources

% of families with a per-capita equalised income <12,338 euro  
(corresponding to 60% of median equalised income)

Tax return database 2014 24.9%

% of residents in council housing 2011 Census 5.6%

Social support 
and networks

% of underages in single parent families over the total of underage popu-
lation

Municipal register 2016 19.6%

% of foreign population aged 0-19 years over the total population aged 
0-19 years

Municipal register 2016 21.8%

OUTCOME

Overall  
health status

All-cause mortality rate Mortality register and 
municipal register
2011-2015

753.3

For each statistical area, the numerator is the number of overall  
deaths among subjects aged ≥18 years, and the denominator  
is the sum of the residents for each year and age-class 
(18-24, 25-44, 45-64, 65-74, 75-84, 85+).

Disease 
burden

Diabetes prevalence Hospital discharge 
archive, drug prescription 
database, exemption 
database, and municipal 
register
2015

5.8

For each statistical area, the numerator is the number of diabetes cases 
identified through a validated algorithm,* and the denominator is the sum 
of the residents by age-class  
(18-24, 25-44, 45-64, 65-74, 75-84, 85+).

Health service 
access  
and utilisation

Emergency Room (ER) access for non-serious conditions prevalence Emergency Room (ER) 
database and municipal 
register
2015

4.9

For each statistical area, the numerator is the number of subjects  
with >1 access to A&E for non-serious conditions (white and green triage 
codes), and the denominator is the sum of the residents  
by age-class (18-24, 25-44, 45-64, 65-74, 75-84, 85+).

Polypharmacy prevalence Drug prescription 
database  
and municipal register
2015

8.1

For each statistical area, the numerator is the number of subjects with 
prescription or dispensing of ≥3 drugs from different ATC group codes 
(excluding group J drugs: anti-infective for systemic use) in the last three 
months of the index year, and the denominator is the sum of the residents 
by age-class (18-24, 25-44, 45-64, 65-74, 75-84, 85+).

Adherence to breast and colorectal cancer screening Breast and colorectal 
cancer screening database  
2011-2015

64.5 (breast) 
52.7 (colorectal)

For each statistical area, the numerator is the number of subjects who were 
tested among those who were invited, and the denominator is the number 
of women aged 45-74 years or the number of subjects aged 50-69 years 
who were invited for breast and colorectal cancer screening, respectively, 
between 2011 and 2015.

* Diabetes cases are identified through the hospital discharge archives (code 250.xx of the ICD-9-CM), the drug prescription database (codes A10A, A10B and/or A10X of the ATC system), and 
the exemption database (exemption from co-payment of diabetes-related health care services due to a diabetes diagnosis).20 / I casi di diabete identificati tramite schede di dimissione ospe-
daliera (codice 250.xx dell’ICD-9-CM), il database delle prescrizioni di farmaci (codici A10A, A10B e/o A10C del sistema ATC) e il database delle esenzioni (esenzioni in regime di copagamento 
di servizi sanitari legati al diabete a seguito di diagnosi di diabete).20

Table 1. Indicators of the social determinants of health and outcomes: domain, definition, data sources, and overall city estimates.
Tabella 1. Indicatori relativi ai determinanti sociali di salute e agli esiti: domini, definizione, fonti dei dati e valore medio cittadino.

RESULTS
The mapping of the social determinants and of the ill-
health indicators revealed their unequal distribution across 
the city (figures 1 and 2).
A North-South divide was apparent for most of the so-
cioeconomic characteristics evaluated. The areas with 
the lowest proportion of high-educated individuals were 
clearly clustered in the North-Western part of the city. 
Similarly, the majority of those with the highest propor-
tion of families with low income, those with the highest 
percentage of young foreign residents, and those with the 
highest concentration of council housing estates were lo-
cated in the Northern part of the city, although pockets of 
economic disadvantage were also present in the city Cen-
tre. The proportion of underages in single-parent fami-

lies was less patterned with the lowest concentration in 
the western areas and a clusterization in the Central and 
Eastern areas.
The geographical distribution of the ill-health indicators 
generally mirrored the distribution of the social determi-
nants, with a high concentration of adverse outcomes in 
the North-Western part of the city. In those areas, the ex-
cess risk (compared to the city average) was often greater 
than 10% in the case of all-cause mortality and polyphar-
macy, greater than 20% for diabetes prevalence and ER 
access prevalence. Adherence to breast and colorectal can-
cer screening, which is an indicator of the access to pre-
ventive measures, represents an exception, being greater in 
those areas with higher proportion of unfavourable health 
and access outcomes.
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PROPORTION OF RESIDENTS IN COUNCIL HOUSING

< 150 RESIDENT CITIZEN

0.00% - 0.17%
0.18% - 0.80%
0.81% - 3.20%
3.12% - 12.79%
12.80% - 50.30%

PROPORTION OF GRADUATES (24-44 YEARS)
 OVER TOTAL POPULATION (25-44 YEARS)

PROPORTION OF FAMILIES WITH A PER-CAPITA  
EQUALIZED INCOME <12,337 EUROS

< 150 RESIDENT CITIZEN

> 48%
41.1% - 48%
34.1% - 41%
27.1% - 34%
< 27%

< 150 RESIDENT CITIZEN

< 20%
20.1% - 23%
23.1% - 26%
26.1% - 29%
> 29%

PROPORTION OF UNDERAGES IN SINGLE-PARENT  
FAMILIES OVER TOTAL UNDERAGE POPULATION

PROPORTION OF FOREIGN POPULATION (0-19 YEARS) 
OVER TOTAL POPULATION (0-19 YEARS)

< 150 RESIDENT CITIZEN

< 17%
17.1% - 19%
19.1% - 21%
21.1% - 23%
> 23%

< 150 RESIDENT CITIZEN

< 8%
8.1% - 16%
16.1% - 24%
24.1% - 32%
> 32%

PER UNA MIGLIORE FRUIZIONE DELLE IMMAGINI VEDERE VERSIONE ON-LINE WWW.EPIPREV.IT

Figure 1. Geographical distribution of the exposure indicators by statistical area. Bologna, 2011-2015.
Figura 1. Distribuzione geografica degli indicatori di esposizione per area statistica. Bologna, 2011-2015.
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Figure 2. Geographical distribution of the outcomes by statistical area: (A) bayesian relative risks for diabetes prevalence, overall mortality, polypharmacy prevalence, 
and emergency room access for non-serious conditions prevalence; (B) crude rates of adherence to colorectal and breast cancer screening. Bologna, 2011-2015.
Figura 2. Distribuzione geografica degli esiti per area statistica: (A) rischi relativi bayesiani di prevalenza di diabete, mortalità per tutte le cause, prevalenza di polipre-
scrizione e di accessi al pronto soccorso per codici bianchi e verdi; (B) tassi grezzi di adesione agli screening colorettale e mammografico. Bologna, 2011-2015.

COLORECTAL CANCER SCREENING BREAST CANCER SCREENING

DIABETES PREVALENCE (2015) STANDARDISED ALL-CAUSES MORTALITY RATE
(2011-2015)

POLYPHARMACY PREVALENCE (2015) EMERGENCY ROOM ACCESS FOR NON-SERIOUS 
CONDITIONS PREVALENCE (2015)

(A) BAYESIAN RELATIVE RISK

(B) ADHERENCE TO BREAST COLORECTAL CANCER SCREENING CRUDE RATE (2011-2015)

1.20 - 1.29
1.10 - 1.19
1.00 - 1.09
0.90 - 0.99
0.80 - 0.89
<150 RESIDENT 
CITIZENS

> 1.30
1.20 - 1.29
1.10 - 1.19
1.00 - 1.09
0.90 - 0.99
0.80 - 0.89
0.60 - 0.79

<150 RESIDENT 
CITIZENS

> 1.20
1.10 - 1.19
1.00 - 1.09
0.90 - 0.99
0.80 - 0.89
0.70 - 0.79
<150 RESIDENT 
CITIZENS

(57.72 - 100.00)
(54.43 - 57.72)
(50.61 - 54.43)
(45.61 - 50.61)
(30.43 - 45.61)

(70.17 - 85.71)
(66.46 - 70.17)
(563.43 - 66.46)
(56.64 - 63.43)
(33.33 - 56.64)

1.30 - 1.50
1.20 - 1.29
1.10 - 1.19
1.00 - 1.09
0.90 - 0.99
0.80 - 0.89
0.60 - 0.79
<150 RESIDENT 
CITIZENS

PER UNA MIGLIORE FRUIZIONE DELLE IMMAGINI VEDERE VERSIONE ON-LINE WWW.EPIPREV.IT
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Table 2 reports the correlation coefficients for the asso-
ciation between social determinants of health and health 
outcomes.
As expected, there was an inverse association between the 
proportion of highly educated people and health outcomes 
(i.e., as the education level increases the probability of the 
adverse outcome decreases). The correlation was strong for 
diabetes prevalence, ER access and polypharmacy, and weak 
for all-cause mortality. Screening adherence showed a ten-
dency to decrease with the area education level increase. 
Low family income appeared to be weakly to moderately 
correlated with mortality, diabetes, ER access, polyphar-
macy (positive correlation), and with screening adherence 
(negative correlation). Proportion of residents in coun-
cil houses and of the teenage foreign population showed 
a moderate to strong association with all outcomes, except 
for mortality and screening adherence. The association be-
tween the proportion of underages in single-parent families 
and the outcomes presented a somewhat unexpected direc-
tion, being the increase in that proportion correlated with 
a decrease in the probability of adverse health outcomes.

DISCUSSION 
SUMMARY OF THE QUANTITATIVE RESULTS
The present study represents the first attempt to map 
health inequalities using aggregate administrative health 
data in the city of Bologna. Despite the limitations of this 
approach, the Northern and Western areas of the city are 
shown to be generally the most socioeconomically de-
prived and to bear the greatest burden of adverse health 
outcomes. To an extent that varied according to the indi-
cator of socioeconomic position and the health outcome 

considered, there was an association between the social de-
terminants of health and the probability of ill-health (mor-
tality and diabetes) and hampered access to primary and 
preventive health services (polypharmacy and ER access). 
These were inversely correlated with the area-level propor-
tion of graduates and directly correlated with the area-level 
proportions of families with low income, immigrants, and 
council houses. Proportion of single-parent families and 
adherence to colorectal and breast cancer screening were 
exceptions to this pattern, the former being mainly clus-
tered in the Central and Eastern areas of the city, the latter 
showing highest rates in the most deprived areas.
The findings presented in this study are in line with the 
vast evidence on social inequalities in health. Education 
is one of the most widely used indicators of socioeco-
nomic position, consistently showing an inverse associa-
tion with health outcomes, at international,6 national,24 

and local level.25 Similarly, studies that looked at the im-
pact of income and immigrant status in the local context 
have shown that economically disadvantaged groups and 
immigrants experience the highest risk of hospitalisation 
for conditions amenable to ambulatory care, highlighting 
the issue of fairness in healthcare access.26,27

The somehow counterintuitive finding of a lower screen-
ing adherence in less deprived areas may be partially ex-
plained by a greater propensity of well-off individuals to 
seek private specialist care. Higher adherence rates in are-
as with worse socioeconomic conditions may also be inter-
preted as the effectiveness of free population-based organ-
ised preventive programmes, such as cancer screening, in 
reducing socioeconomic inequalities in access and, possi-
bly, outcomes.28

HEALTH OUTCOMES SOCIAL DETERMINANTS (%)

GRADUATES 
(25-44 YEARS) 

OVER THE TOTAL 
POPULATION 
(25-44 YEARS)

FAMILIES WITH 
A PER-CAPITA 

EQUALISED INCOME 
<12.338 €

RESIDENTS 
IN COUNCIL HOUSING

UNDERAGES 
IN SINGLE PARENT 
FAMILIES OVER THE 

TOTAL OF UNDERAGE 
POPULATION

FOREING POPULATION 
(0-19 YEARS) 

OVER THE TOTAL 
POPULATION 
(0-19 YEARS)

All-cause mortality rate 
(2011-2015) 	 -0.47	(-0.65;-0.29) 	 0.46	 (0.27;0.64) 	 0.34	 (0.11;0.58) 	 -0.45	(-0.30;-0.21) 	 0.37	 (0.16;0.59)

Diabetes prevalence 
(2015) 	 -0.79	 (0.90;-0.67) 	 0.35	 (0.15;0.55) 	 0.46	 (0.25;0.67) 	 -0.41	(-0.63;-0.21) 	 0.67	 (0.53;0.81)

ER access for nonserious 
conditions prevalence 
(2015)

	 -0.73	(-0.85;-0.60) 	 0.36	 (0.15;0.56) 	 0.53	 (0.34;0.73) 	 -0.37	(-0.61;-0.14) 	 0.63	 (0.46;0.80)

Polypharmacy 
prevalence (2015) 	 -0.64	(-0.80;-0.47) 	 0.11	 (-0.10;0.33) 	 0.44	 (0.24;0.65) 	 -0.32	(-0.56;-0.09) 	 0.48	 (0.29;0.68)

Adherence to breast 
cancer screening (2015) 	 -0.55	(-0.74;-0.37) 	 -0.29	(-0.52;-0.05) 	 0.26	 (0.04;0.48) 	 -0.52	(-0.72;-0.32) 	 0.33	 (0.10;0.59)

Adherence to colorectal 
cancer screening (2015) 	 -0.51	(-0.71;-0.32) 	 -0.43	(-0.64;-0.21) 	 0.23	 (0.00;0.46) 	 -0.54	(-0.71;-0.36) 	 0.26	 (0.03;0.49)

NOTE: the green scale represents the magnitude of the correlation, from very weak to very strong, as detailed in the statistical analysis section. / NOTA: la scala di verdi 
rappresenta l’intensità della correlazione, da molto debole a molto forte, come dettagliato nella sezione delle analisi statistiche.

Table 2. Spearman correlation coefficients and relative 95% confidence intervals for the association between selected social determinants and health outcomes. 
Bologna, 2011-2015.
Tabella 2. Coefficienti di correlazione di Spearman e relativi intervalli di confidenza al 95% per la stima dell’associazione tra determinanti sociali ed esiti di salute. 
Bologna, 2011-2015.
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The direction of the correlations between health outcomes 
and the proportion of underages in single-parent fami-
lies was also unexpected, given the positive association be-
tween single parenthood and worst health outcome report-
ed in other countries, which, however, may present family 
structures different from the Italian one.29 On the one 
side, the ecological nature of the study may partially con-
tribute to explain this finding; on the other side, it may be 
argued that the proportion of underages in single-parent 
families is not a valid indicator of socioeconomic circum-
stances in the local context, as the uneven distribution at 
city level seems to suggest.

METHODOLOGICAL CHOICES
n	 Routinely available datasets. An added value of this 
work is the choice to rely on data that are routinely collect-
ed by the local health and social institutions, and build in-
dicators based on those data. This choice significantly re-
duced problems related to data collection and accessibility, 
including issues of privacy. It also allowed a greater and 
more direct involvement of the relevant public institutions 
and services into the action-research process. Finally, it is a 
promising step towards the systematic analysis of inequali-
ties and the replication of the approach in other contexts. 
However, such choice also implied some limitations, first 
and foremost the fact that indicators based on adminis-
trative data tend to underestimate the prevalence of mor-
bidity and access to services. This is mainly because mild-
disease cases may not be detected and because access to 
private health services remains untraced.

n	 The use of maps. Maps are powerful and evoking 
tools;30 in this study, they were used to illustrate the ge-
ographic distribution of social determinants and health 
outcomes within the city. At the end of phase 1 of the 
project, the maps were presented and discussed at several 
interinstitutional tables, both at the municipal level and 
in the neighbourhoods, and used in public presentations, 
in order to raise awareness on the existing geographical in-
equalities and collect the input of local actors on the po-
tential links with other determinants.12 For instance, the 
maps showed that some areas of the city share similar soci-
oeconomic and health problems; many of those area have 
a higher concentration of council housing estates (some-
thing confirmed also by the results of the correlation anal-
ysis used in the present study).
At the same time, maps are also useful to engage the com-
munities who are affected and the civil society organisa-
tions that represent or work with them, in order to:
n	 expose health inequalities to public scrutiny;
n	 develop participatory and empowerment-oriented pro-
cesses leading not only to analyse the problems, but also 
their root causes and the possible solutions;31

n	 advocate for action from institutions and services.
The presentation and discussion of the maps with the 

communities has been piloted in a neighbourhood at the 
end of phase 1 and will be an action of the second phase 
of the project.
Since maps are apparently easy to understand, it is impor-
tant to carefully plan a comprehensive knowledge transfer 
towards local institutions, public services, and the popula-
tion to prevent misinterpretations.

n	 Addressing the know-do gap. Other choices that need 
to be accounted for are related to the effort to link knowl-
edge on health inequalities and action to address them, 
a process affected by the so-called “know-do gap”, con-
sidered one of the most important challenges for public 
health by the World Health Organisation.32 Based on the 
experience of the Authors, the action-research approach 
was promising in this sense.33

It was chosen a quantitative analysis and mapping in the 
first phase, both to have a broad epidemiological picture 
and to increase the chances to engage the relevant stake-
holders. In fact, when dealing with complex issues and so-
cial phenomena, decision-makers tend to rely more on ab-
stract standardised knowledge.34

From its inception, the project has been co-constructed 
with the stakeholders involved in addressing local inequali-
ties. Multi-stakeholder approaches have become very com-
mon in public health policy-making, less in public health 
research. However, the early engagement of decision-mak-
ers in research is a good practice towards addressing and re-
ducing the know-do gap.35

A tangible result of this approach has been the signing, at 
the end of phase 1, of an inter-institutional agreement in-
volving the Municipality, the Local Health Authority, the 
University of Bologna, and the S. Orsola teaching hospital 
in order to finance the second phase of the project, based on 
qualitative methods and aimed at orienting policy making.

n	 Limitations and strengths. Beyond those already 
mentioned, a few more limitations need to be highlight-
ed. First of all, what is called ‘ecological fallacy’,36 that 
is the impossibility to assume that the relationships ob-
served at area-level necessarily hold at individual level. 
In fact, they mainly show how some indicators are dis-
tributed across areas and which areas are more disadvan-
taged, thus pointing on policy-relevant, societal level de-
terminants of health outcomes. 
The choice to use statistical areas as unit of analysis, though 
relevant because tightly linked to the administrative data 
collection system, also posed some limitations, as areas are 
not always homogeneous in terms of social, historical, and 
urbanistic factors. Moreover, some areas are particularly 
small, which is a limit when trying to quantitatively study 
phenomena with a low frequency.
Exposures and outcomes were measured at the same time. 
This prevented from accounting for any latency between 
exposure to socioeconomic determinants and their health 
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consequences, although the results here presented are in 
line with previous research that looked directly at the 
mechanisms and associations between material and/or psy-
cho-social deprivation and health.
Finally, compared to self-standing epidemiological research-
es, this project is more complex and labour-intensive, re-
quiring many actions at different levels, that are made pos-
sible only through the engagement of multiple actors. This, 
however, appears as a productive investment when the ex-
pected outcome is generating change in policy and practice.

CONCLUSIONS
This experience shows that an ecological analysis based on 
data routinely collected by the local health and social in-
stitutions can be effective in describing health inequalities 
and may facilitate the direct engagement of local actors 
if they are embedded in an approach that aims to bridge 
knowledge and action. A set of strategic and methodolog-

ical choices are relevant to this end, including the use of 
maps, adopting a mixed methodology, framing the pro-
ject as an action-research, and adopting a multi-stakehold-
er approach.
Given the tailored adaptation to the context, there is a lim-
it to the replicability of this project. However, the core epi-
demiological and public health practice involved – the use 
of routinely available data to map inequalities – can be eas-
ily exported, knowing that it is the less challenging part of 
a much larger task which involves engaging the local stake-
holders towards greater health equity.
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