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The aim of the present study was to evaluate the relationship 
between social deprivation indexes and anti-influenza vaccination 
coverage in the elderly population (over 65 years old) in Sardinia.
This relationship was first observed in a regional context. 
An already-known deprivation index was used, and its trivial 
relationship with anti-influenza vaccination coverage was 
evaluated. Secondly, the same relationship was assessed in the 
homogeneous area of the Municipality of Sassari. This required 
the adoption of an ad hoc deprivation index, which allowed us 
to stratify the population into deprivation groups and to cor-
relate vaccination coverage with socio-economic variables.

The results showed that regional anti-influenza vaccination cov-
erage increased linearly as deprivation decreased. This trend 
was confirmed in the Municipality of Sassari. Pearson’s analysis 
highlighted factors that significantly correlate with vaccination 
coverage.
In Sardinia, the relationship between anti-influenza vaccina-
tion coverage and socio-economic status is consistent with the 
international panorama, and highlights the necessity to imple-
ment interventions to promote vaccination coverage among the 
elderly.
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Introduction

Socio-economic status and social deprivation influence 
adherence to health prevention programs, particularly 
those regarding vaccination [1-7].
The Italian Region of Sardinia participated in a project 
financed by the Italian Ministry of Health –  (National 
Center for Disease Control and Prevention  –  CCM 
2015: “Indici di deprivazione socioeconomica sani-
taria e coperture vaccinali antinfluenzali negli anziani”, 
as stated by Article 4, paragraph 7 of the collaboration 
agreement), with the aim of assessing the relationship 
between socio-economic inequalities and low anti-in-
fluenza vaccination coverage among subjects aged over 
65 years. To this end, characteristics of socio-economic 
status were examined in order to study their relationship 
with vaccination coverage and thus enable vaccination 
promotion strategies to be implemented on the basis of 
real needs [7-10].
The present study, which focused on the 2015 and 2016 
seasonal influenza periods, was conducted in different 
phases: firstly, the trivial relationship between social 
deprivation and anti-influenza vaccination coverage in 
adults aged over 65 years was observed at the regional 
level among macro areas by means of an already known 
social index (IDMS)  [8]. Secondly, the same relation-
ship was evaluated by means of an ad hoc social index 
(SEHDI) for the homogeneous area of the Municipality 
of Sassari, in order to check for possible biases which 
could affect the trivial analysis.

Methods

Relationship between IDMS index  
and anti-influenza vaccination coverage  
in adults aged over 65 years in Sardinia
According to the distribution of the population 
(1,658,138 inhabitants in 2016 in Sardinia), the regional 
territory is organized into 8 homogeneous areas (AO): 
2 metropolitan areas, 5 aggregated communities, and 
1 small geographically-isolated community. Each AO 
includes a Local Social-Health Area (ASSL), which is 
part of the Territorial Health Protection Agency (ATS), 
as stated by Regional Law [10]. The organization of the 
healthcare network is related to various territorial fea-
tures, such as insularity, conformation, progressive de-
population of rural areas, and population and road dis-
tribution [11, 12]. On account of these features, Sardinia 
has already proved to be an excellent model for epide-
miological studies [13].
In order to evaluate the coverage of anti-influenza vac-
cination offered to over-65s by the 8 ASSLs, data pro-
vided by the Regional Health Department referring to 
two influenza seasons (2015-2016) were analyzed [14].
Furthermore, the relationship between the percentage of 
vaccination coverage and the Index of Sardinian Mul-
tiple Deprivation (IDMS) index  [8], an index already 
available at the macro-area level, was evaluated by ap-
plying a simple linear regression model.
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Relationship between SEHDI  
and anti-influenza vaccination coverage  
in over-65s in Sassari
The homogeneous area of Sassari includes its municipal 
territory, which covers an area of ​​547.03 km² and has a 
density of 233.1 inhabitants per km². The municipal ter-
ritory is divided into 998 census areas, based on common 
economic, social and/or environmental characteristics.
The relationship between social deprivation status and 
anti-influenza vaccination coverage in the over-65s was 
studied with regard to the specific urban and peri-urban 
area of the Municipality of Sassari. To this end, an ad hoc 
Socio-Economic Health Deprivation Index (SEHDI), 
developed by Lillini and Vercelli, was used. This ena-
bled the population to be stratified into groups of depri-
vation. The methods used to develop the SEHDI and to 
define different deprivation groups were taken from the 
previous studies by Lillini and Vercelli on the develop-
ment of local socio-economic deprivation indexes aimed 
at identifying health inequalities in the population on the 
basis of socio-economic stratification [15, 16].
The anti-influenza vaccination coverage rates among 
over-65s within the various deprivation groups were 
compared by means of the ANOVA with F-test and lin-
earity test. Vaccination coverage data provided by Gen-
eral Practitioners (GPs) working in local clinics/poly-
clinics were obtained from the Municipal Social-Health 
District database.
Finally, the relationship between coverage and the SEH-
DI was elaborated by applying a linear regression model.
All of the data collected were processed by means of 
Excel (Microsoft Corp.) and STATA (STATA Corp). The 
datasets are available from the corresponding author on 
reasonable request.

Results

In recent years (2013-2016), a very low average anti-in-
fluenza vaccination coverage (around 40%) was recorded 
among over-65s in Sardinia, with high variability between 
areas and municipalities. In the 2015-2016 season, analy-
sis per AO showed an inversely proportional relationship 
between anti-influenza coverage and the IDMS depriva-
tion index (y = - 12.36x + 50.74; R^2 = 0.15), with the 
highest coverage observed in Ogliastra (Lanusei) (58%) 
and the lowest in Cagliari (28%) (Fig. 1).
The survey of the urban and peri-urban areas of the 
Municipality of Sassari involved the local populations 
of 998 census areas, which amounted to 127,525 of the 
334,103 residents of all ASSLs (74,349 adults over 65) 
during the survey period  [12]. Of these, 111,437 were 
registered at 119 clinics, served by 96 GPs. Adults aged 
over 65 years numbered 27,496, of whom 23,943 consti-
tuted the sample under study.
On the basis of the SEHDI, the population was divided into 
5 groups of deprivation: High Deprivation (7%), Medium-
High Deprivation (13%), Medium Deprivation (61%), Me-
dium-low Deprivation (11%) and Low Deprivation (8%).
The study area and the distribution of the SEHDI are de-
picted in Figure 2; as shown, it is not possible to identify 
a homogeneous territorial trend.
Figure  3 shows the population of over-65s in Sassari, 
stratified according to the 5 above-mentioned SEHDI 
categories, in relation to anti-influenza vaccination 
coverage. A growing trend was observed as wealth in-
creased (y = 1.2223x + 28.662; R^2 = 0.8735). Indeed, 
vaccination coverage was seen to vary from 30% in high 
deprivation areas to 34% in low deprivation areas, the 
difference being statistically significant (ANOVA (F); 
p < 0.05).

Fig. 1. Relationship between the IDMS social index and anti-influenza vaccination coverage among subjects aged over 65 years observed in 
the 8 Sardinian Local Social-Health Areas (ASSL) during the period 2015-2016.
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Table  I shows the correlation between the percentage 
of vaccination coverage in the over-65s and the socio-
economic variables by census areas. 
On the one hand, vaccination coverage increased as the 
following variables increased: percentage of married 
people, percentage of home-owners, and average num-
ber of people per occupied dwellings; on the other, it 
decreased as the percentage of foreigners and stateless 
persons residing in Italy, rented homes and 1-member 
families increased.

The vaccination coverage observed in the high depri-
vation group increased as the percentage of 2-member 
families and the old-age index rose, whereas it decreased 
as the percentage of those working in temporary jobs 
increased.
In the medium-high deprivation group, vaccination cov-
erage was higher among graduates, the self-employed, 
and employees. Furthermore, vaccination coverage 
in the medium deprivation group increased as the per-
centage of 4-member families and those with average 

Fig. 2. Graphic representation of census areas of the Municipality of Sassari.

Fig. 3. Relationship between SEHDI groups of deprivation and anti-influenza vaccination coverage.
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number of people per occupied dwellings, whereas it 
decreased as the percentage of tenants and 1-member 
families increased.
Vaccination coverage in the medium-low deprivation 
group increased as the percentage of foreigners and state-
less residents in Italy rose. Finally, vaccination coverage in 
the low deprivation group rose as the percentage of single-
parent families with children under 15 years old rose.

Discussion

Socio-economic deprivation in urban areas is closely as-
sociated with low vaccination coverage among high-risk 
groups, such as the elderly [3, 4, 17]. Indeed, socio-eco-
nomic status is considered one of the main social determi-
nants both of individuals’ health and of their adherence to 
preventive measures [17, 18]. In particular elderly people’s 
socio-economic status appears to play an important role 
in their compliance with anti-influenza vaccination [6, 7].
Low socio-economic status is usually correlated with 
low vaccination coverage, as reported in Spain, France 
and the United Kingdom [19]. In Italy, however, studies 
by Damiani and Chiatti [17, 20] seemed to suggest that 
the opposite was true, in that anti-influenza vaccination 
was found to be more widespread among elderly sub-
jects belonging to more deprived social classes (65%) 
than among those from wealthier classes (57%).
The present study was conducted in various AOs 
throughout the Sardinia Region, though it focused on 

deprivation in the population of Sassari’s. The aim was 
to determine the relationship between influenza vacci-
nation coverage and deprivation in an at-risk age-group 
(over-65s). In the past, urban and peri-urban areas of 
Sassari have been the focus of various health investiga-
tions [21, 25]. To the best of our knowledge, however, 
this is the first study to focus on the relationship between 
socio-economic status and vaccination coverage.
Data from the entire Sardinian Region, which were ob-
tained by means of the IDMS deprivation index, showed 
an inverse correlation between vaccination coverage 
and deprivation. This finding is similar to that observed 
in the literature, but opposite to that recorded in Italy. 
Indeed, in Sardinia, influenza vaccination coverage in 
adults aged 65 years and over appears to decrease as dep-
rivation increases. This difference between Sardinia and 
the national context could be attributed to two main rea-
sons: 1) the non-homogeneous vaccination offer among 
the different AOs, which does not depend on the IDMS 
used, but could be due to a possible different agreement 
between the ASSLs and the GPs, who strongly influence 
vaccination uptake among the over-65s; 2) a variable 
relationship between vaccination coverage and status, 
which may be attributable, on the one hand, to a linear 
pattern at low levels of coverage, as in Sardinia, and, on 
the other, to a non-linear pattern at higher levels of vac-
cination coverage, such as those found in other territorial 
contexts [14, 16]. 
In order to exclude the potential bias due to possible dif-
ferent agreements with GPs, which could occur regard-

Tab. I. Correlation between socio-economic variables and vaccination coverage among residents aged over 65 years in the Municipality of 
Sassari, by deprivation group.

Population observed Socioeconomic variables Pearson 
correlation

P-value

Over-65s resident in the Municipality of Sassari

% married 0.120 0.032
% foreigners and stateless persons residing in 

Italy
- 0.115 0.039

% rented homes - 0.109 0.051
% owned homes 0.135 0.016

% 1- member families - 0.185 0.001
Number of components per family 0.149 0.008

Average number of people per occupied 
dwelling

0.129 0.019

Over-65s high deprivation
% 2- member families 0.405* 0.040

% temporary job - 0.389* 0.050
Retirement index 0.446* 0.043

Over-65s medium-high deprivation
% degree or other academic qualification 0.391** 0.007

% self-employed 0.402** 0.005
Activity rate 0.293* 0.046

Over-65s medium deprivation

% rented homes - 0.147* 0.034
% 1- member families - 0.248** 0.000
% 4- member families 0.219** 0.001

Average number of people per occupied 
dwelling

0.222** 0.001

Average number of persons per family 0.233** 0.001

Over-65s, medium-low deprivation
% foreigners and stateless persons residing in 

Italy
- 0.594** 0.009

Over-65s, low deprivation
% single-parent families with children under 15 

years
0.544* 0.013

*: p < 0.05; **: p < 0.01.
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less of socio-economic determinants, our study focused 
on the AO of Sassari. The SEHDI enabled us to identify 
and evaluate the relationship between socio-economic 
inequalities and health outcomes. As suggested by the 
literature data  [26, 27], using a deprivation index is 
useful in the study of the health characteristics of the 
population, particularly those of sensitive groups (e.g., 
populations at risk of late diagnosis and/or undergoing 
therapy for chronic-degenerative diseases) [27, 31]. We 
observed that flu vaccination coverage depends on SE-
HDI at the AO level, too.
Moreover, we observed a direct proportional correlation be-
tween vaccination coverage in over-65s and various socio-
economic variables (percentage of married people, average 
number of people per occupied dwellings, rented homes, 
and 1-member families). Conversely, a statistically signifi-
cant inverse relationship was seen between coverage and 
the percentage of foreigners and stateless persons residing 
in Italy, of those in rented homes and of 1-member families.
On the basis of these results, the present study confirms the 
role played by occupational and cultural factors in influenc-
ing adherence to anti-influenza immunization programs, 
as previously observed by several authors [6, 32, 33]. The 
relationship between influenza vaccination coverage and 
clusters of deprivation shows how cultural level and pro-
fessional occupation positively influence adherence to flu 
vaccination among over-65s [6, 34]. 

Conclusions

In Sardinia, the relationship observed between low vac-
cination uptake and socio-economic status was consist-
ent with that reported in the literature. The analysis of 
data on the Municipality of Sassari by means of an ad 
hoc deprivation index (SEHDI) confirmed the relation-
ship seen at the regional level.
Our results emphasize the need to implement interven-
tions for the promotion of vaccination  [30, 35], espe-
cially in high- risk groups, such as the elderly, and to 
hone information on the main cultural and occupational 
factors observed.
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