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Abstract 

Background:  Since the use of medicines is strongly correlated to population health needs, higher drug consumption 
is expected in socio-economical deprived areas. However, no systematic study investigated the relationship between 
medications use in the treatment of chronic diseases and the socioeconomic position of patients. The purpose of the 
study is to provide a description, both at national level and with geographical detail, of the use of medicines, in terms 
of consumption, adherence and persistence, for the treatment of major chronic diseases in groups of population with 
different level of socioeconomic position. 

Methods:  A cross-sectional study design was used to define the “prevalent” users during 2018. A longitudinal cohort 
study design was performed for each chronic disease in new drug users, in 2018 and the following year. A retrospec-
tive population-based study, considering all adult Italian residents (i.e. around 50.7 million people aged ≥ 18 years). 
Different medications were used as a proxy for underlying chronic diseases: hypertension, dyslipidemia, osteoporosis, 
diabetes and chronic obstructive pulmonary disease. Only “chronic” patients who had at least 2 prescriptions within 
the same subgroup of drugs or specific medications during the year were selected for the analysis. A multidimen-
sional measures of socio-economic position, declined in a national deprivation index at the municipality level, was 
used to identify and estimate the relationship with drug use indicators. The medicine consumption rate for each phar-
macological category was estimated for prevalent users while adherence and persistence to pharmacologic therapy 
at 12 months were evaluated for new users.

Results:  The results highlighted how the socioeconomic deprivation is strongly correlated with the use of medicines: 
after adjustment by deprivation index, the drug consumption rates decreased, mainly in the most disadvantaged 
areas, where consumption levels are on average higher than in other areas. On the other hand, the adherence and 
persistence indicators did not show the same trend.

Conclusions:  This study showed that drug consumption is influenced by the level of deprivation consistently with 
the distribution of diseases. For this reason, the main levers on which it is necessary to act to reduce disparities in 
health status are mainly related to prevention. Moreover, it is worth pointing out that the use of a municipal depriva-
tion indicator necessarily generates an ecological bias, however, the experience of the present study, which for the 
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Key points
• Question: Is there a relationship (in terms of consump-
tion, adherence and persistence) between socioeconomic 
position of people with chronic disease and chronic med-
ications use?

• Findings: Socioeconomic position was strongly cor-
related with the use of medications, coherently with the 
social gradients in the occurrence of most diseases; the 
analysis of adherence and persistence among groups of 
population with different socioeconomic deprivation 
showed a lack of a univocal gradient among the Italian 
regions.

• Meaning: It is necessary to improve prevention of 
chronic diseases to reduce disparities in health status.

Introduction
Health inequalities associated with socio-economic posi-
tion (SEP) have been observed in all European coun-
tries [1]. Several studies published over the last 20 years 
showed that people with a higher social and economic 
position have better health status. Since available evi-
dence showed that health disparities can be reduced by 
improving the socio-economic position, this issue is 
among the main priorities in public health policies [1–3].

In Italy, equity in access to healthcare services, includ-
ing medicines, is one of the main objective of the 
National Health Service (NHS) [4]. In this context, the 
“Essential Levels of Assistance” (LEA) delineate all the 
healthcare services that the NHS is required to provide 
to all Italian citizens (free of charge or upon a co-pay-
ment), regardless the individual ability to pay, income or 
region of residence, with the aim to ensure uniformity in 
healthcare assistance throughout the national territory 
[5]. In particular, LEAs also measure the appropriateness 
and the universality of territorial pharmaceutical care for 
people with chronic diseases [6].

However, despite the growing improvement in health 
conditions observed in recent years, there is still some 
evidence that the SEP is affecting the health status in 
Italy.

Moreover, wide differences persist also at geographi-
cal level: Southern Italy has more critical health indi-
cators than other Italian areas. Such geographical 
variability depends on multiple factors; first of all the dif-
ferent organization of Regional Health Services (RHS), 
which could determine disparities in healthcare ser-
vices and opportunities leading to an exacerbation of 

individual disadvantage of the lowest socioeconomic 
groups [7–13]. It’s known that drug use can be consid-
ered as a proxy indicator of chronic diseases and conse-
quently of health status [14].

With regard to the Italian pharmaceutical assistance, 
few studies examined the role of socioeconomic factors 
in both access and optimal assumption of medicines; 
they were limited to single therapeutic categories or spe-
cific geographical areas and led to inconsistent results.

For example, a cohort study of about 70 thousand 
patients living in the city of Milan shows that, compared 
with people with the highest income, those with the low-
est income were more likely to start antihypertensive 
and antidiabetic drug therapy; another study involving a 
total of 175 Italian health districts (3.3 million children/
adolescents) found that lower income at the district level 
correlated with higher rates of antibiotic and anti-asth-
matic drug prescriptions; similar results on antibiotic 
consumption are reported in a study of municipalities in 
a southern Italian region [15–18].

To date, no nationwide study, covering the majority 
of chronic diseases, has been performed to explore the 
correlation of medications use with the socioeconomic 
position of patients. The access to highest-quality medi-
cations for the management of both acute and chronic 
diseases, regardless of race and ethnicity, socio-economic 
position, or availability of resources, plays a decisive 
role for the quality of life. This goal could be referred  as 
pharmacoequity [19].

The present study aims to compare the use of medi-
cines – measured through consumption rate, adherence 
and persistence to drug therapy—prescribed for the 
major chronic diseases in Italy among groups of popula-
tion characterized by a different level of SEP, measured 
through a deprivation index (DI). Such description of 
the phenomenon can be useful for national and regional 
interventions to be implemented in the country.

Methods
Data sources
A retrospective population-based study, considering all 
adult Italian residents (i.e. around 50.7 million people), 
was performed in order to compare the use of medi-
cines prescribed for major chronic diseases in Italy 
among groups of population with different SEP. Data 
sources used to identify the study population were: the 
Italian pharmaceutical prescriptions database and the 

first-time deals with the complex and delicate issue of equity in Italian pharmaceutical assistance, sets the stage for 
new insights that could overcome the limits.
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official registry of Italian resident population stratified 
by sex, age and municipality of residence for the year 
2018 [20]. The pharmaceutical prescriptions database 
includes all individual records for each drug prescrip-
tion dispensed by community pharmacies and reim-
bursed by the Italian NHS.

Explanatory socio‑economic variable
Considering the absence of socio-economic variables at 
individual level in pharmaceutical prescriptions data-
base, a multidimensional measures of SEP defined as a 
national deprivation index (DI) was used to estimate the 
association with drugs use indicators. The DI used in this 
analysis is a composite measure, developed in 2010 [21] 
and further updated using data from 2011 census [22]; 
it takes into account five indicators representing mate-
rial and social disadvantages: i) percentage of subjects 
with primary school education level or below, ii) per-
centage of the economically active subjects that is either 
unemployed or looking for a first job, iii) percentage of 
rented dwellings, iv) percentage of one parent families, 
and v) overcrowding (inhabitants per 100 m2 of living 
area). In order to study the relationship between SEP 
and drugs use, the Italian municipalities population were 
categorized by three tertiles of deprivation; the first ter-
tile represented the least deprived group of population 
while the third tertile included the most deprived cases. 
Then, patients were assigned to each tertile on the basis 
of the DI referred to his municipality of residence. Given 
the high heterogeneity of distributions at the municipal 
level, to improve the readability of the results, the maps 
were represented by province, where each province 
was obtained from the weighted average of its constitu-
ent municipalities. Consistently, therefore, the DI map 
was also represented at the provincial level and divided 
into tertiles of deprivation. As shown from the progres-
sive shade of colors, from lighter blue for provinces less 
deprived to dark blue for provinces more deprived, it can 
be observed how the DI is distributed differently along 
the Italian peninsula (eFigure 1).

Chronic diseases and medications considered
Different medications were used as a proxy of underlying 
chronic diseases for all subjects aged ≥ 18  years: hyper-
tension, dyslipidemia, osteoporosis, diabetes and chronic 
obstructive pulmonary disease (COPD). The medicines 
were classified according to the World Health Organi-
zation (WHO) Anatomical Therapeutic Chemical (ATC 
coding) classification system (see supporting information 
of table eTable 1 for further details on pharmacotherapy 
categories selected for the analysis) [23].

Study designs and outcome indicators
Two observational study designs were considered to 
analyse the following three indicators on drugs use, 
medicine consumption rate, adherence and persistence 
to a pharmacological treatment:

•	 a cross-sectional design for the evaluation of con-
sumption rate, which was used to define the prev-
alent users, i.e. all “chronic” patients who had a 
prescription for the selected pharmacological cat-
egories in the period from 1st January 2018 to 31st 
December 2018 (eTable 1);

•	 a longitudinal cohort design, to estimate one-year 
adherence and persistence among new drug users. 
To this aim, we considered as incident users all peo-
ple who received at least one prescription in the 
period between 1st January 2018 and 31st Decem-
ber 2018 (index period) and who did not receive 
prescriptions for drugs belonging to the same 
therapeutical category in the previous 12  months 
(wash-out period). Subsequently, only incident 
users were followed for 365  days from the date of 
enrollment (index date) (see eTable 1).

The medicine consumption rate for each pharma-
cological category was defined as ratio between the 
total number of days of therapy (DOT) prescribed to 
patients and the residing population. DOT were calcu-
lated considering the Daily Defined Dose (DDD) associ-
ated to each prescribed medication.

The adherence to pharmacologic therapy was evalu-
ated through the Medication Possession Ratio (MPR), 
calculated as the ratio of the amount of days a patient 
had his/her medicine on the time interval between first 
and last prescriptions. High-adherent patients were 
those with a number of days covered by pharmacologic 
therapy greater than 75% of the observed time period 
(i.e. MPR ≥ 75%) [24].

The persistence to pharmacologic therapy was 
defined as the time period between the initiation and 
the interruption of a prescribed drug treatment, con-
sidering as “permissible gap” an interruption of drug 
therapy shorter than 60 days [25].

Statistical analysis
The medicine consumption rate was adjusted through 
a direct standardization, considering as standard 
population the official registry on Italian resident 
population for the year 2018 [20]. The adult popula-
tion was stratified into 7 age groups (18–34  years; 
35–44  years; 45–54  years; 55–64  years; 65–74  years; 
75–84 years; ≥ 85 years).
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The proportion of high adherent patients, adjusted for 
age and DI, was estimated through Poisson regression 
models. Persistence was estimated as the probability of 
therapeutic maintenance (“survival to the event”) after 
a fixed number of days from the beginning of therapeu-
tic treatment [26]. In particular, the probability to be 
persistent after 12  months of treatment, adjusting for 
age and DI, was evaluated through the semi-parametric 
Cox regression model for survival analysis. The related 
95% confidence intervals (CI) were calculated for each 
indicator.

Drug utilization analyses were stratified by tertile of 
deprivation. In a geographical analysis, the drug utiliza-
tion indicators were represented on maps at provincial 
level and the DI was considered as a potential confound-
ing variable of context and thus considered to adjust 
the outcomes indicators. In the graphical representa-
tion of each indicator the interquartile range (IQR) was 
reported. All results, adjusted for age, were calculated for 
both women and men.

For the graphical representation of the indicators at 
the provincial level, the existence of a spatial depend-
ence among contiguous territorial areas was taken into 
account [27]. In fact, a Kernel estimator was used in 
order to obtain more reliable estimates in the proximity 
of the provincial boundaries to mitigate the variability 
related to this structural component of the phenomenon 
under consideration.

The statistical analyses were performed using SAS soft-
ware, version 9.4 (SAS Institute, North Carolina, US).

Results
Overall, higher levels of medication consumption rate 
were observed in men in comparison to women for all 
the selected therapeutic categories (170.8 DDD vs 141.8 
DDD per capita for hypertension; 21.8 DDD vs 15.1 
DDD per capita for diabetes; 44.3 DDD vs 30.0 DDD per 
capita for dyslipidemias; 9.9 DDD vs 6.5 DDD per cap-
ita for COPD) except for osteoporosis (0.6 DDD vs 6.6 
DDD per capita). At the geographical level higher levels 
of consumption emerged in Southern Italy. The SEP was 
strongly correlated with medicine consumption rates, 
which were higher among subjects living in the most 
disadvantaged areas. This phenomenon was evident for 
almost all the chronic conditions analyzed, particularly 
for antihypertensive, hypolipidemic and antidiabetic 
medications as well as for COPD therapy, regardless of 
patient’s gender; similar results were observed for anti-
osteoporotic medications in women. Removing the effect 
of deprivation, the medicines consumption decreased 
in the most deprived areas, mainly in Southern Italy 
(Table 1, Figs. 1 and 2, eFigures 2, 3 and 4).

Adherence and persistence to the considered phar-
macological treatments were found to be suboptimal 
at national level; moreover, a decreasing geographical 
North–South gradient was observed for both indicators. 
Women were less adherent to treatments than men 
(57.8% vs 48.5% for hypertension; 37.6% vs 31.6% for 
diabetes; 51.9% vs 40.5% for dyslipidemias; 36.1% vs 
30.5% for COPD). The only exception was observed for 
anti-osteoporotic medications (close to 70% for both 

Table 1  Medicine cconsumption rate in “prevalent” subjects treated for chronic diseases, standardized by age and stratified by gender 
and tertile of deprivation

Men (≥ 18 year) Women (≥ 18 year)

Tertiles of 
deprivation

Standardized consumption 
rate (95% CI)

Age-standardized 
consumption rate

Standardized consumption 
rate (95% CI)

Age-standardized 
consumption rate

Hypertension 1 165.30 (165.29–165.31) 170.85 128.10 (128.10–128.11) 141.78

2 169.08 (169.07–169.09) 138.22 (138.21–138.22)

3 178.20 (178.19–178.21) 159.92 (159.91–159.93)

Dyslipidemia 1 42.30 (42.30–42.31) 44.35 26.26 (26.26–26.26) 30.03

2 43.14 (43.13–43.14) 28.70 (28.70–28.71)

3 47.68 (47.68–47.69) 35.42 (35.41–35.42)

Osteoporosis 1 0.59 (0.59–0.59) 0.56 5.52 (5.52–5.53) 6.57

2 0.56 (0.56–0.56) 6.32 (6.32–6.32)

3 0.51 (0.51–0.51) 7.97 (7.97–7.98)

Diabetes 1 19.57 (19.57–19.58) 21.80 11.92 (11.92–11.93) 15.09

2 20.52 (20.52–20.52) 13.95 (13.94–13.95)

3 25.00 (24.99–25.00) 19.07 (19.07–19.07)

COPD 1 8.63 (8.63–8.63) 9.87 6.12 (6.12–6.12) 6.50

2 9.50 (9.50–9.50) 6.48 (6.48–6.49)

3 11.42 (11.41–11.42) 6.89 (6.89–6.89)
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women and men). Levels of persistence to treatments 
observed for women were lower than men (54.2% in 
men and 45.0% for hypertension; 43.2% vs 36.8% for dia-
betes; 51.8% vs 43.4% for dyslipidemias; 51.8% vs 43.4% 
for COPD). By contrast, persistence at 12  months for 
anti-osteoporotic medications was 51.8% in women and 
43.4% in men. With regard to the relationship with SEP at 

national level, both adherence and persistence were gen-
erally higher among people living in more deprived areas, 
however, a wide variability was observed within the dif-
ferent regions: a clear trend among different tertiles 
of deprivation was not observed in none of the Italian 
Regions. Removing the effect of deprivation, adherence 
and persistence levels remained constant, suggesting that 

Fig. 1  Medicine consumption rate (DDD per capita) for antihypertensive drugs in adults (aged ≥ 18 years) by province standardized: A by age only; 
B by age and deprivation tertile
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the effect of deprivation is not appreciable in this context 
(Table 2, Fig. 3, eFigure 5).

A summary of the main evidence for each considered 
chronic disease is reported below. Tables  1 and 2 show 
the results for the five diseases, whereas the maps refer 
to the only two diseases with the highest prevalence rates 
(hypertension and diabetes).

Discussion
This is the first study evaluating the relationship 
between SEP and several drug utilization indicators 
carried out in Italy at national level and covering the 
majority of chronic conditions. To our knowledge, pre-
vious studies were limited to single Italian regions or 
smaller samples [15–18].

Fig. 2  Medicine consumption rate (DDD per capita) for antidiabetics drugs in adults (≥ 18 years) by province† standardized: A by age only; B by 
age and deprivation tertile
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Overall, the medicine consumption rates seem to be 
consistent with what is known on the epidemiology of 
chronic diseases in Italy and with the effects of depri-
vation on them. For example, the consumption rates of 
antihypertensive drugs are coherent with the results of 
several surveys conducted by Health Search, the research 
institute of the Italian Society of General Practitioners, 
which showed a higher prevalence of hypertension in 
the South of Italy than the Center and North and in poor 
subjects, compared to highly educated ones [28, 29]. A 
similar trend was also observed for the antidiabetic drugs 
[30, 31]. This aspect is more evident for antiosteoporo-
tic drugs: since osteoporosis is a disease mainly affecting 
women, the consumption rate of these medications was 
10 times higher in female than in male population [32]; 
only for dyslipidemias the medication consumption rates 
were lower in women than in men, despite the high prev-
alence of these disorders in both sex [29].

The results showed that SEP was strongly correlated 
with the use of medications, coherently with the social 
gradients in the occurrence of most diseases, suggest-
ing that drugs are prescribed consistently with the health 
needs of the population. Therefore, they are in line with 
the “pharmacoequity” target expressed by the universal-
ity principle of the Italian NHS [19]. In Italy, in fact, the 
universal health system guarantees all people with  free 
access to treatment, both in terms of drug consumption 
and access to the general practitioner.

High rates of consumption per capita were registered 
in areas characterized by high level of deprivation, in par-
ticular for therapeutic categories used to treat diabetes, 
hypertension, dyslipidemia, and, in women, for osteo-
porosis. An increasing trend of medicine consumption 
rates, from less to more deprived municipalities, was 
evident in almost all Italian regions. The adjustment by 
deprivation tertile sharply modified this trend causing a 
significantly reduction of consumption levels, especially 
in the most deprived provinces of Southern Italy thus 
reducing the difference between North and South.

This phenomenon could be probably explained by 
the worst health status of the subjects living in the poor 
areas, which could be associated with an unhealthy life-
style. In fact, it is known that the medicine consumption 
rate is correlated with several factors, some are strictly 
related to the individual, such as the severity of the dis-
ease, awareness of health condition or compliance to 
therapy, and they may also be related to the socioeco-
nomic level of individuals [8, 29]. Moreover, other factors 
associated with drug consumption are related to specific 
health care service characteristics, such as the different 
prescriptive behavior of medical doctors, and the differ-
ent organization of local health services, including the 
access to general practitioners as well as the distribution 

of community pharmacies on the territories, which could 
explain part of consumption variability across geographi-
cal areas and among different Italian regions.

The average levels of adherence and persistence to 
pharmacological treatments were generally suboptimal; 
for both indicators a decreasing geographical North–
South gradient was observed. However, the interpreta-
tion of the association with SEP was difficult because of 
the wide heterogeneity within the Italian regions and the 
lack of a univocal gradient: the national trend of depri-
vation tertiles, in fact, was not always coherent with the 
trend of intra-regional tertiles.  On the contrary to what 
was observed in medicine consumption rates, where 
most of the variability disappeared after adjusting for 
deprivation, the levels of adherence and persistence did 
not change after removing the effect of deprivation, con-
firming the invariance of the two indicators with SEP. 
This result seems in contrast with a recent review that 
shows a positive impact of higher socioeconomic posi-
tion on adherence for several chronic diseases, in par-
ticular for cardiovascular conditions [33]. However, other 
studies reported conflicting results and the evidence is 
not often conclusive [15, 34–43].

Adherence is a multifactorial phenomenon that can be 
affected by various factors both at individual and context 
level. Adherence to treatment for chronic diseases can 
be influenced by the territorial health care organization: 
for example, for diabetes, diagnostic-therapeutic care 
assistance is guaranteed by the presence of diabetes cen-
tres throughout the national territory. This organization, 
by increasing patient care, indirectly improves equity in 
access to pharmacological treatments [39, 40]. On the 
other hand, where therapeutic care is entrusted only to 
the general practitioner, individual characteristics and 
behaviours may play a key role on treatment compliance 
and the SEP indicator based on municipal area may not 
be suitable, suggesting the need to perform further stud-
ies using an individual SEP indicator.

So, as we reported above, the main healthcare chal-
lenge in Italy is to work hard on lifestyle and prevention 
starting from the most disadvantaged contexts in order 
to reduce inequities, rather than acting on access to ther-
apies and treatments for chronicity.

The main limitation of the study is the lack of socio-eco-
nomic indicators at individual level. The use of a municipal 
deprivation indicator necessarily generates an ecological 
bias, whose entity is difficult to quantify. This bias, more-
over, may have a greater impact on adherence and per-
sistence, not allowing to detect the potential impact of 
socio-economic determinants, which in these cases pre-
sumably act on an individual level (unlike what is observed 
for consumption rates, where contextual socio-economic 
factors captured by the aggregate index highlighted an 
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Fig. 3  Adherence and persistence to treatment at 12 months (%) in adults (≥ 18 years) by province† adjusted by age



Page 10 of 12Di Filippo et al. International Journal for Equity in Health          (2022) 21:157 

impact). In order to evaluate the inclusion of wide geo-
graphical aggregated in the analysis, sensitivity analyses 
were conducted for all indicators, restricting the analysis to 
municipalities with less than 30,000 inhabitants, that is the 
threshold indicated for the validity of the use of the depri-
vation index [44]; the results showed no significant differ-
ences compared to the main analysis (results not shown).

A further limitation was the inability to trace medi-
cines purchased privately by Italian citizens, which are 
not recorded by the pharmaceutical information sys-
tem. Since the private purchase of drugs is higher for the 
wealthier subjects than for  those  more disadvantaged, 
it could lead to an overestimation of the large variability 
in the consumption rate observed for some therapeutic 
category.

Nevertheless, the study confirmed the analytical poten-
tial of pharmaceutical prescriptions databases: the popu-
lation taken into analysis is in fact the whole adult Italian 
population (about 50.7 million people) for which the 
entire prescribing history was available along with socio-
economic information at the municipality level.

Conclusion
Drug consumption is influenced by the level of depriva-
tion consistently with the distribution of diseases. This 
phenomenon could be probably explained by the worst 
health status of the subjects living in the poor areas, 
which could be associated with an unhealthy lifestyle, 
so the main levers on which it is necessary to act to 
reduce disparities in health status are mainly related to 
prevention.

The nationwide comparative approach of health care-
related phenomena is a fundamental stimulus to improve 
health assistance, from the central to the local level of gov-
ernment. The experience of the present study, which for 
the first-time deals with the complex and delicate issue of 
equity in pharmaceutical assistance, lays the groundwork 
for new insights that could overcome the limitations of 
the methodology used here and make a further contribu-
tion to the understanding of this phenomenon.
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