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Outline
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• The use of large administrative datasets in health economics: pros and cons

• The Ligurian case

• Two examples of application: 

• Barriers to access drug and drug compliance: the case of silent killers

• Covid-19, lockdowns and compliance to therapy
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DATASET FOR HEALTH ECONOMICS ANALYSIS

1. Large scale survey datasets

PRO: rich set of info on health, living standards; data
rapresentative of a specific population; survey run on regular
basis; free access

CONS: sampling and nonsampling errors; self-reporting; not
representative of small subpopulations

2. Administrative datasets

PRO: not a sample but all the population (rare diseases); no
self-reporting

CONS: difficult to access (privacy); data protection; data
contains limited complementary info (e.g. living standards)



Setting
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• Liguria is the oldest region in Italy and the 
second oldest region in Europe. It anticipates a 
demographic scenarios that will be prevalent in 
most European countries (Eurostat, 2020)

• Ideal laboratory to study chronic conditions
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Administrative data
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Patient’s ID

Pharmaceutical
Registry

Hospital 
Discharge
Records

Emergency 
Departments 
(ED) Registry 

Deaths

Pathology
exemptions

Specialized
visits

35 million rows per year

Possibility of using 
multiple inclusion 
criteria (e.g. exception 
codes, diagnosis, 
drugs consumption)



Administrative data
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How to assess health status?

- Charlson Comorbidity Index
- Exemption codes

How to select patients?

- Identification criteria
E.g. Diabetes mellitus (1)

The Charlson Comorbidity Index is an indicator of patient 
comorbidities based on the International Classification of 

Diseases (ICD) diagnosis codes. Each comorbidity is 
weighted (in the range of 1–6) according to the risk of 
mortality or resource use. The score for each patient is 

obtained by summing up all the weights. 

The higher is the score, the higher will be the probability of 
mortality or higher resource use

(Charlson, Pompei, Ales, & Mackenzie, 1987).

Exemption code 
(013.250)

SDO- DRG 295 
(last 5 years)

SDO diagnosis: 
250.01, ; 250.03; 
250.11; 250.13; 
250.21; 250.23; 
250.31; 250.33 
(last 5 years)

DRUGS: 

A10A* (DDD> 
50%), (last 12 

months)



Compliance to drug therapy:
two applications using administrative 

datasets



• Medication non-adherence is one of the main challenges in the treatment of 
ailment, especially of chronical diseases. 

• In Europe non-adherence is responsible for: 
• about 125 billion extra costs (Cutler et al., 2018) 
• about 200.000 deaths
• half of the potentially avoidable cost of inappropriate medication usage (IMS 

Institute for Healthcare Informatics, 2013)

• Two elements:
• barriers to access drugs (financial constraints or physical barriers)
• personal attitudes/patients behaviour

More than 50% of frail and low-literate patients 
did not adhere correctly to drug prescription 

regimens (WHO) 



Measuring adherence with administrative datasets

Medical Possession Rate: ratio between the days covered by therapy over the total
period from the first fill date and last fill date registered
during the observational period.

Low 
Adherence

MPR<40%

Medium 
Adherence

40%<MPR<80%

High 
Adherence

MPR>80%

𝑀𝑃𝑅 =
𝑑𝑎𝑦𝑠 𝑐𝑜𝑣𝑒𝑟𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒𝑟𝑎𝑝𝑦

𝑝𝑒𝑟𝑖𝑜𝑑 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑎𝑛𝑑 𝑙𝑎𝑠𝑡 𝑟𝑒𝑓𝑖𝑙𝑙
x 100 

Defined Daily Dose

https://www.who.int/tools/atc-ddd-toolkit/about-ddd


The two studies refers to the Ligurian population focusing on elderly patients 
affected by:

Cardiovascular diseases and 
barriers to access drugs

- silent killer
- high level of non-

adherence
- High prevalence among 

older individuals

Diabetes and COVID-19 
pandemic

- high prevalence among 
older individuals

- serious complications 
from the COVID-19 virus.



Application 1

Application 2



Application 1:

Older patients and geographic barriers to pharmacy 
access: When nonadherence translates to an increased 

use of other components of health care



Introduction

• The previous literature about therapeutic non-compliance have focused almost

exclusively on the drugs affordability however geographic factors too may

influence the ability to fill medications:

– longer travel time or longer distance, in reaching drugs providers

– "pharmacy desert”

might be important barriers to patients ability to fill prescriptions, especially for

older individuals even in the absence of economic barriers (Amstislavski et al.,

2012; Qato et al., 2014).

• Geographic barriers may have a direct effect on the demand for drugs and

patients’ compliance as well as an indirect effect on the demand for other

medical services.
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Older patients and geographic barriers to pharmacy access



Aims

The purpose of this study is threefold:

• understand whether geographic barriers to pharmacies may contribute to

reduce compliance among older patients.

• we test whether inadequate drug therapy, because of geographic barriers, may

lead older patients to increase their demand for other medical care inputs.

• we investigate the mediating role of health in influencing the degree of

substitution between drugs and medical care consumption and the potential

repercussions that medication non-compliance and overuse of medical services,

as a substitute for drugs, might have on patients’ health status.
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Older patients and geographic barriers to pharmacy access



Data and sample

For the empirical investigation, we used data from Liguria, the oldest Italian region,

and which has the highest concentration of elderly in Europe: more than 28% of its

population is over 65 and around 5% is over 85 (Eurostat, 2018).

The orographic features of the region mean that a substantial part of the population,

even elderly, lives in rural areas where health services may not be easily accessible.
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Older patients and geographic barriers to pharmacy access

Density (in square kilometer) of drug dispensing 
points in Ligurian municipalities



Data and sample

For the purpose of our study, we constructed a new dataset from three different data

sources:

• the Liguria Hospital Discharge Records (HDRs) database (roughly 270,000

accesses per year) containing information about hospitalizations,

• the Ligurian Emergency Departments (ED) Registry (roughly 630,000 accesses

per year) containing information on all visits to ED services, and

• the Ligurian Pharmaceutical Registry (roughly 15,000,000 records per year)

containing information about drug purchases.

The final dataset was obtained by linking records between the three above-mentioned

databases and included 40,658 patients over-65 suffering from Circulatory

System Diseases (CVDs). Elderly suffer from higher cardiovascular risk moreover,

lack of adherence to recommended treatments tend to be more common for CVDs

which may be often asymptomatic.
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Dependent variables

 Mortality

The health outcome indicator used in this study concerned patients mortality. 

Data on patients e mortality were obtained from the regional population registry which 

contains information on the date of death of Ligurian patients.  

Specifically, we constructed a binary indicator of death which takes value 1 if the 

patient died in 2017 or 2018 and 0 otherwise. 
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Dependent variables

 Non-Adherence 

We constructed an indicator of Medication Possession Rate (MPR) for drugs

specifically targeted to diseases of the circulatory system (Anatomical Therapeutic

Chemical - ATC code C09).

MPR is obtained by the ratio between the number of days of therapy dispensed

and the number of days in which patients were alive in the period of observation

We created a binary variable of nonadherence that takes value one if MPR < 80%

and 0 otherwise
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Dependent variables

 Other Medical Services 

Following previous studies, as indicators of “other medical services,” we considered

two variables that measure

➢ emergency room visits and

➢ hospitalizations, respectively.

We constructed two binary variables that compare the behavior of each patient in

terms of use of ED visits and hospitalizations (for adverse health events specifically

related to CVDs) with that of a group of “equal needs” patients (age, gender,

Charlson Comorbidity Index).

We constructed two binary indicators for excessive use of the above mentioned

health care services that take value 1 if patients’ number of hospitalizations/ED visits

to any Ligurian hospital was higher than the peer group average, and 0 otherwise

(sources: HDRs database and ED Registry, year 2017) .
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Geographic Barriers

The main variables of interest proxied for geographic barriers and were mainly based

on the concept of 

✓ pharmacy desert

✓ global index of “geographic barriers to access drugs”:

 Pharmacy desert

For each patient, the distance to the closest community pharmacy was estimated by 

using zip codes. The travel distance (in km) was estimated using Bing maps, a 

Microsoft Cloud Service. 

Distance to the closest pharmacy is used to identify pharmacy desert areas = zip 

codes where the possibility to access pharmacy services is limited or absent.

The pharmacy desert indicator assumes value 1 if the distance to the closest 

pharmacy is higher than 1 mile in urban areas and than 10 miles in rural areas
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Geographic Barriers

 Global Index of geographic barriers to access drugs

Constructed as the first component resulting from a Principal Component

Analysis (PCA) that included the following variables:

✓ number of pharmacies in the zip code of residence;

✓ distance to the closest dispensing pharmacy;

✓ living in a rural municipality

The final normalized index lies on a continuous scale between 0 (lowest difficulties in

accessing drugs) to 1 (highest difficulties in accessing drugs)
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Other Independent variables

We considered the following variable categories:

✓ demographics (patients’ age, gender, and whether patients are foreign-born),

✓ patients’ health status at the beginning of the observation period (Charlson

✓ Comorbidity Index),

✓ remoteness of the other health care services, and

✓ socio-economic variables (years of education completed and patients’ marital

status).

Among the control variables, drug prices were not included. In fact, the therapeutic

regimes considered in our study concerned drugs belonging to the so-called “class A”

category that are reimbursed by the Italian National Health Services (NHS) and

dispensed directly through hospital pharmacies or by territorial pharmacies.
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Empirical Strategy

• In the medical care utilization equation, the adherence to therapy indicator is

included as an explanatory variable.

• The inclusion of this indicator allowed us to test whether patients treat medical

service utilization as a substitute for compliance with therapy. In the mortality

equation, health behaviors (adherence and medical care utilization) were included

as regressors.
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Older patients and geographic barriers to pharmacy access

Mortality

Hospitalizations/ED

Non-Adherence



Empirical Strategy

The parameters of the first and second equations are not identified if z3i includes all

variables in z1i and z2i.

Maddala (1983) proposed that at least one of the reduced-form exogenous

variables (z3i) is not included in the structural equations as an explanatory

variable. Following Maddala’s approach, we imposed exclusion restrictions.

✓ For the reduced form we used the index of pharmacy desert and of geographic

barriers to access drugs assuming they only have an indirect effect on health and

medical care access through the adherence to therapy variable.

✓ Moreover, the medical care access equation includes an indicator of remoteness

of the other health care services (either hospital or ED).
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Results - hospitalizations
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Older patients and geographic barriers to pharmacy access

Lucia Leporatti – University of Genoa



Results – ED visits
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Older patients and geographic barriers to pharmacy access



Conclusions
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Older patients and geographic barriers to pharmacy access

According to our results, the difficulty in accessing medicines, because of

geographic barriers influence negatively patients compliance with drug regimes.

The structural equation for patients hospitalizations and ED accesses clearly identified

non-adherence as a determinant of overuse of other medical services.

The structural equation for post-discharge mortality provided evidence that non-

adherence to pharmacological therapy and excessive use of other medical services

positively affect the probability of worsening in terms of health outcome with a

potential waste of health care system resources.
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Application 2

Adherence during COVID-19: The role of 
aging and socio-economics status in shaping 

drug utilization



• Adherence to therapies may have been influenced by the pandemic crisis.

• The COVID-19 pandemic may have exacerbated disparities in non-compliance to 
therapies. 

• Lockdowns restrictions on the movement of people have been a major problem 
for patients affected by chronic conditions that require continuity in prescriptions

• After an initial “panic buying” the prolonged lockdown and the social isolation may 
have compromised medical adherence, especially for lower SES classes (Clement et 
al., 2021).

Adherence during COVID-19



AIMS

• investigate the potential restrictions may have 
had on drug utilization and the role of patient age and education in reshaping it in 
times of COVID-19. 

• we focused on two different aspects: where 
stockpiling measures patients’ concern regarding the possibility of accessing the 
drug or their fear of shortage, in the context of great uncertainty

Adherence during COVID-19



𝐷𝑈𝑖𝑡 = 𝛽1𝐷𝑖𝑡 + 𝛽2𝑆𝑖𝑡 + 𝛽3𝐻𝑖𝑡 + 𝛽𝑛𝑑𝑡 ∗ y2020 + 𝛾𝑖 + 𝜀𝑖𝑡

Interaction 
between bimester 

and COVID

patients’ 
demographics 
characteristics

patients’ 
SES

patients’ 
health status

• Dependent variable: bi-monthly measure of stockpiling (SP) (negative binomial 
model) and adherence (A) ( fractional regression model)

• MODEL SPECIFICATION: 

Adherence during COVID-19



• Based on the concept of Medical Possession Rate

• DDD (daily defined dose) of Metformin (ATC=A10BA02)

• Bi-monthly measure of stockpiling (SP) and adherence (A) 

𝐴𝑑ℎ𝑒𝑟𝑒𝑛𝑐𝑒𝑖𝑡 =
𝐷𝑖𝑠𝑝𝑒𝑛𝑠𝑒𝑑 𝑇ℎ𝑒𝑟𝑎𝑝𝑦 𝐷𝑎𝑦𝑠𝑖𝑡 + 𝑆𝑡𝑜𝑐𝑘𝑝𝑖𝑙𝑖𝑛𝑔𝑖𝑡−1 − 𝑆𝑡𝑜𝑐𝑘𝑝𝑖𝑙𝑖𝑛𝑔𝑖𝑡

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑡𝑖𝑚𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡
∗ 100

Adherence during COVID-19
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Adherence during COVID-19





THE ROLE OF AGE :

• The marginal effects associated with the interaction terms between the first and

second bimester (outbreak of COVID-19 in Italy) and the year 2020 were

significant and positive for younger classes only.

• Stockpiling behavior seems to have been prevalent among the age group of 65–

84 years, but it has translated into a higher level of adherence only for the “65–

74 years”class.

• This “positive”effect seems to have left room for a negative and more permanent

effect in the following bimesters, which registered a lower level of adherence for

all age groups, with older age classes (75–84 and 85 + ) reducing adherence

more than other classes.

Adherence during COVID-19



THE ROLE OF EDUCATION:

• patients who are less educated tend to stockpile less. This group, which was

already less adherent to their drug therapy and was also most severely hit by the

COVID-19 pandemic, increased the adherence gap.

• the COVID-19 pandemic worsened the situation of patients with lower SES in

terms of medication intake. The strongest effect was observed during the second

bimester from May–June 2020, when the stockpiling behavior effect, which

mainly characterized the first bimester of the pandemic (March-April 2020) also

disappeared

• between May and June 2020, we estimated that among the less educated

individuals, the pandemic reduced the rate of adherence by about 4.6%

Adherence during COVID-19



Other applications



Recent researches –

inappropriate use of healthcare



Recent researches –

inappropriate use of healthcare



Recent researches –

health inequalities
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Thank you!
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