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This paper analyses the determinants of cross-regional variations in expenditure and consumption for
non-prescription drugs using the Italian Health Care Service as a case study. This research question has
never been posed in other literature contributions. Per capita income, the incidence of elderly people,
the presence of distribution points alternative to community pharmacies (para-pharmacies and drug
corners in supermarkets), and the disease prevalence were included as possible explanatory variables. A
trade-off between consumption of non-prescription and prescription-only drugs was also investigated.
Correlation was tested through linear regression models with regional fixed-effects. Demand-driven vari-
ables, including the prevalence of the target diseases and income, were found to be more influential than
supply-side variables, such as the presence of alternative distribution points. Hence, the consumption of
non-prescription drugs appears to respond to needs and is not induced by the supply. The expected trade-
off between consumption for prescription-only and non-prescription drugs was not empirically found:
increasing the use of non-prescription drugs did not automatically imply savings on prescription-only
drugs covered by third payers. Despite some caveats (the short period of time covered by the longitudinal
data and some missing monthly data), the regression model revealed a high explanatory power of the
variability and a strong predictive ability of future values.
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1. Introduction

Cross-national variations in health care expenditure and its
growth rate are some of the key aspects investigated in the lit-
erature through international (macro studies), interregional (meso
studies) and local (micro studies) comparisons. A further element
profiled in the literature is patient behavior in terms of healthcare
resource use (e.g., distribution of costs per age, gender, etc.) [1].

Despite the demonstrated variability of pharmaceutical spend-
ing, research on the determinants of such expenditure and
the reasons for its variability is still lacking in most Euro-
pean countries [1]. In fact, the literature has focused on
prescription-only drugs, while out-of-pocket expenditure, includ-
ing non-prescription drugs, has only been analyzed to a limited
extent. In the United States, there is evidence demonstrating that
insurance coverage for drugs increases the use and expenditure
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of prescription-only drugs, and this coverage may reduce out-of-
pocket pharmaceutical expenditure [2,3].

The determinants of out-of-pocket pharmaceutical expenditure
and consumption were analyzed in a study performed in Catalo-
nia [4]. Although the paper focused on a specific region, it did not
perform any interregional confrontation and relied on longitudinal
(and not panel) data; however, it led to interesting conclusions. The
study identified as determinants of out-of-pocket drug expendi-
ture health status (such as chronic diseases), gender, and economic
drivers (e.g., income, health insurance coverage, etc.). Similar evi-
dence has been found by a more recent study conducted in Austria.
The probability of OTC expenditures increases with income, level of
education, age, doctor visits, and the presence of a female-headed
household [5].

Two studies have focused on the determinants of non-
prescription drug expenditure (i.e., over-the-counter drugs -
OTCs - in most countries). A study performed in Poland [6]
identified the determinants of consumption for painkillers and
anti-inflammatory medications. Gender, age, number of family
members and children under 14 years of age in the household had
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a significant influence on the frequency of use of OTC painkillers
and anti-inflammatory medications. Other economic issues (such
as people receiving a pension or a salary vs. housewives and unem-
ployed people) were key determinants in consumption as well.
However, in the case of pain, the economic determinants appear
to play a more marginal role. Lower-salary consumers, in fact, may
decide to choose cheaper medications which satisfy their needs.
Another study that was performed in South Korea [7] distinguished
between OTC drugs for self-medication and food supplements. This
study showed that age and chronic disease are the major fac-
tors related to using OTC drugs for self-medication over long-term
periods. Furthermore, this study suggests that the use of services
offered outside of the hospital setting is one of the factors associated
with purchasing OTC drugs: the more these services were used, the
more patients tended to purchase OTC drugs for self-medication.

The identification and analysis of the general determinants of
variations in non-prescription drug expenditure and consumption
are still lacking in the literature. This paper aims at filling this infor-
mation gap using the Italian Health Care Service (SSN) as a case
study, which may have two important policy implications. First, it
can provide important information regarding the opportunity to
invest in public information campaigns on OTC drug consumption,
especially if this consumption is perceived as inappropriate (i.e.,
not based on need and systematically induced by supply). Second,
a larger and more appropriate demand for non-prescription drugs
may replace utilization of more expensive drugs or other services
covered by third payers. This would produce a more rational use of
resources and provide third-party payers with the means to cover
more expensive products and services.

1.1. The Italian pharmaceutical system

Italy is an ideal case study for investigating this topic because of
two main elements.

First, among European countries over the last fifteen years
(2001-2016) Italy has recorded one of the lowest growth rates
for the overall (retail) pharmaceutical market (+0.1% on average)
and the lowest growth rate in prescription-only drug expenditure
(—0.1%) [8]. This trend is mainly a result of cost-containment poli-
cies (e.g., pharmaceutical spending caps, reference pricing, etc.) and
patent expirations. In contrast, Italy’s non-prescription drug expen-
diture has accounted for a growth rate of 1.3%, which is higher than
the European average (1%) and that of Germany and France (—0.7
and —0.4%, respectively). In particular, after an expansion of the
non-prescription drug market between 2001 and 2010 (2.3%), Italy
experienced a steady trend between 2010 and 2016 (—0.1%). On
average, at the European level, the proportion of non-prescription
drug expenditure on the total retail pharmaceutical expenditure
decreased over time (from 18.3% in 2001-15.3% in 2016). Italy
showed a different trend: the proportion of non-prescription drug
expenditure increased from 11.5% in 2001 to 13.9% in 2016. This
trend was partially motivated by an important reclassification of
drugs from prescription-only to non-prescription status for 350
products in 2012 and by cost-containment measures targeted at
prescription-only drugs [8].

Second, the SSN is characterized by strong variability in non-
prescription drug expenditure and consumption at the regional
level over time [8]. Per capita non-prescription drug expenditure
is higher in the Northern and Central regions, where per capita
income is also higher (43.7 and 32.8 euro per capita, respectively)
than in the Southern regions.

In Italy, reimbursement is limited to prescription-only drugs.
More specifically, the Italian pharmaceutical system divides drugs
into three categories: Class A, which includes pharmaceuticals for
severe and chronic diseases reimbursed by the SSN in all settings;
Class H, which includes drugs reimbursed only if used in the hos-

pital setting; Class C, which includes both prescription-only and
non-prescription drugs not covered by the SSN, with the exception
of patients with specific exemption status (e.g., patients affected by
rare diseases). Reimbursement and ex-factory prices are simulta-
neously negotiated by the Italian regulatory Agency (AIFA) and the
relevant company. The main criteria used in the negotiation are
the burden of disease, the place in therapy and availability of alter-
native treatments, risk-benefit profile, therapeutic added value,
and the impact on the drug budget. Distribution margins for reim-
bursable drugs are regulated by law. At present (Law 122/2010),
wholesalers and pharmacists receive a 3% and a 30.35% margin,
respectively, on the final price before the value-added tax (VAT) of
10%. The distribution margin for generics is 8% higher (and margins
for the industry are 8% lower) than for other drugs. If the drug is
covered by the SSN, pharmacists are subject to a progressive dis-
countranging from 3.75% (when the drug’s final price is under 25.82
Euros) to 19% (if the price is over 154.94); hence, actual margins for
pharmacists range from 26.6% to 11.35%.

For non-reimbursable drugs the industry is free to set prices, and
it is allowed to increase prices in each odd-numbered year. Distri-
bution margins for non-reimbursable drugs are open. Whereas the
final price of non-reimbursable prescription drugs is the same all
over the country, prices for OTC and other non-prescription drugs
may differ across pharmacies and other points of delivery (para-
pharmacies and gross retailers) [9].

From a regulatory standpoint, as mentioned before, non-
prescription drugs are out-of-pocket expenses in Italy, apart from
exemptions for some people suffering from rare diseases. They are
subject to a peculiar regulation that may result in variability in con-
sumption: non-prescription drugs are distinguished between those
that can be advertised to the general public (OTCs) and those that
cannot. The latter are considered safe and do not require physician
monitoring, but they can be dispensed only on the advice of the
pharmacist. Since 2006 (Law Decree 223/2006), para-pharmacies
(3,156 in 2014) and gross retailers (340 areas in gross retailers)!
are authorized to distribute non-prescription drugs, provided that
the sales are supervised by a pharmacist and that a separate area for
drug sales is created (corner). In 2016, mass-retailer market shares
were still very limited: 91% of the total market was sold in phar-
macies, 5.2% was sold in para-pharmacies and only 3.5% was sold
in mass retailers [9].

This paper aims to analyze the determinants of variability in
expenditure and consumption for non-prescription drugs using the
Italian Health Care Service as a case study. This contributes to fill-
ing a gap in the literature. Beginning with the above-mentioned
trade-off between non-prescription and prescription-only drugs
and the link between income and non-prescription drugs, the anal-
ysis sheds light on the contribution of non-prescription drugs to
pharmaceutical public expenditure containment.

2. Materials and methods

This paper focuses on a set of therapeutic drug classes that rep-
resent 70-80% of the non-prescription market distributed through
community, or retail, pharmacies in Italy [8] (Table 1). The analysis
is based on regional panel data over a 37-month period (December
2010-December 2013), i.e. on longitudinal data with repeated
observations referring to 21 regional authorities. This paper aims at
testing a set of hypotheses regarding the determinants of variation
in non-prescription drug expenditure and consumption (Table 2).

1 Para-pharmacies are shops that traditionally sell (besides non-prescription
medicines) personal hygiene, make-up, cosmetics, dietetic products, hair care, baby
products, beauty treatments, homeopathic remedies, vitamins etc. Gross retailers
refer to drug sales points (corners) in large retail chains.
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Table 1

Variables and data sources.
Variables Data availability Source
ATC II - Therapeutic Dec 2010-Dec 2013 IMS Health

classes

A02 Drugs for acid-related
disorders

NO2 Analgesics

RO5 Cough and cold
preparations

MO1 Anti-inflammatory
and antirheumatic
products

S01 Ophthalmologicals

AO06 Drugs for constipation

RO2 Throat preparations

A11 Vitamins

AO03 Drugs for functional
gastrointestinal
disorders

MO2 Topical products for
joint and muscular pain

RO1 Nasal preparations

D06 Drugs for
dermatological use

GO1 Gynecological
antiinfectives and
antiseptics

D01 Antifungals for
dermatological use

Number of alternative drug
distribution points

Per-capita income

Population / population
over 65 (%)

Influenza incidence
(*1000 inhabitants)

Regional monthly data

Drugs distributed by
community
pharmacies

2010-2013
Annual data

2010-013
Annual data

2010-2013
Annual data

December-November
2010
January-April and

ISTAT (Istituto
nazionale di Statistica)
http://www.dati.
salute.gov.it/

(Last access:
September 2014)

ISTAT (Istituto
nazionale di Statistica)
(2010-2012)
http://www.istat.it/it/
archivio/111473

(Last access:
September 2014)

ISTAT (Istituto
nazionale di Statistica)
http://demo.istat.it/
(Last access:
September 2014)

ISS (Istituto Superiore
di Sanita)
www.iss.it/flue/

December-November  (Last access:
2011 September 2014)
January-April and

December-November

2012

January-April and

December-November

2013

Monthly data

Table 2 details the explanatory variables and the linked hypoth-
esis (including its genesis) to be tested. The variables and data
sources (i.e. Anatomical Therapeutic Chemical - ATC II - Ther-
apeutic classes, Number of alternative drug distribution points,
Per-capita income, Population/population over 65, and Influenza
incidence) are listed in Table 1. For some variables (income, pop-
ulation, population over 65, and number of alternative points of
delivery), monthly data were unavailable, hence annual data was
divided over the 12 months.

To test our hypotheses, we structured our dataset on the
region-therapeutic-month class level of analysis. Then we ran sep-
arate regressions for every therapeutic class, reducing the level of
analysis to the region-month level. We used a panel-data linear

regression model with regional fixed-effects, as described in Eq. (1).
The dependent variable, yj, is the per-capita expenditure for non-
prescription drugs and the per-capita consumption (units sold) of
non-prescription drugs.

Yit = Bo + B1PDRy¢ + (PDR;; * Region;)' B2 + B3PDnR;,
+ (PDnR;; * Region;)’ Ba + Controly’ Bs + Bgseason;
+ Bryeart + BgRegion; + &; (M

PDR refers to per-capita expenditure (when the y is expenditure)
or per-capita volumes (when the y is volume) of prescription drugs
reimbursed by the SSN; PDnR is similar but refers to prescription
drugs that are not reimbursed by the SSN. Region is a dummy vari-
able representing the region. Beyond the fixed effects, a focus on
six Italian regions (Piedmont, Lombardy, Veneto, Latium, Campania
and Sicily) was performed (their interaction coefficient is explicitly
reported in the tables). These regions represent 60% of total Italian
expenditure and consumption for non-prescription drugs. More-
over, they are characterized by important variations in policies that
may affect expenditure (e.g., binding or recommended prescription
quotas within a certain therapeutic class). Year is adummy variable
representing the year, and season is a dummy variable identifying
the month in the year; it is repeated every 12 months in the models
reported in Tables 1 and 2. In the models including the incidence of
influenza, season identifies the months of February, March, April,
November and December because these months coincide with the
months for which the information on influenza is available. The
model also includes two sets of interactions to assess whether
or not the effect is different across regions. The control variables
include the percentage of the regional population aged 65 or older,
the total population, the number of alternative drug distribution
points (para-pharmacies and corners in supermarkets), per-capita
income and, in the models reported in Table 4, the incidence of
influenza per 1000 inhabitants.

3. Results

The econometric analysis was first applied to all of the ther-
apeutic classes (Table 3). Second, the analysis focused on those
therapeutic classes related to influenza (Table 4) to incorporate
the epidemiological data. Other diseases could not be investigated
because of the lack of incidence/prevalence data.

In general, the models provided good explanatory power over
variations in expenditure and consumption, apart from the thera-
peutic class M2 - Topical products for joint and muscular pain.

In general, a basic (i.e., the hypothetical trend as if there were
no other factors taken into account in the model) decreasing trend
of expenditure for non-prescription drugs from 2010 to 2013 was
observed, with a partial recovery in the last year (2013) only for
therapeutic classes AO3 - Drugs for functional gastrointestinal dis-
orders, NO2 - Analgesics, RO1 - Nasal preparations, and R02 -
Throat preparations.

The main results concerning the hypothesis testing are
described below.

Hypothesis 1. Trade-off between volumes (and expenditure) of
prescription-only drugs reimbursed by the SSN (class A) and non-
prescription drugs for each therapeutic class.

The first hypothesis was rejected. In fact, in nearly all of the ther-
apeutic classes, a positive correlation was demonstrated. Therefore,
when the expenditure of the reimbursed prescription-only drugs
increased, non-prescription drug expenditure increased as well. In
other words, there appears to be complementarity between the
two variables rather than substitution, as expected. The national
trends were also confirmed at the regional level, but there were
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Table 2
Hypotheses to be tested.

Explanatory variable Hypothesis

National data [8] show a trade-off between expenditure for prescription-only drugs reimbursed by the SSN
and non-prescription drugs. Hence, a substitution effect is expected between prescription-only (reimbursed
by SSN) and non-prescription drugs because of patient and general practitioner behavior. The hypothesis to be
tested is: Trade-off between volumes (and expenditure) of prescription-only drugs reimbursed by the SSN (class A)
and non-prescription drugs for each therapeutic class.

The second hypothesis is aimed at testing whether the trade-off observed at the national level between
prescription-only drugs reimbursed by the SSN and non-prescription drugs also occurs between the latter and
the prescription-only drugs not covered by SSN reimbursement. Hence, the hypothesis is: Trade off-between
volumes (and expenditure) of prescription-only drugs without SSN reimbursement (class C) and non-prescription
drugs for each therapeutic class.

The literature [1,4,6] shows that higher income induces higher consumption of drugs for minor diseases. The
literature shows a positive correlation between income and expenditure for health care services in general [7].
Based on these considerations, the hypothesis to be tested is: Greater income can produce an increase in drug
consumption for minor/symptomatic diseases.

Based on the literature [1,4,6,7], consumption of drugs should increase with aging. Hence, the hypothesis to be
tested is: Consumption of non-prescription drugs increases with aging.

Since 2006 drug distribution has been authorized for points of delivery other than community pharmacies [8].
This has resulted in a higher number of distribution points. The presence of a higher number of alternatives to
community pharmacies could induce decreased consumption of non-prescription drugs delivered by the
latter. Hence, the hypothesis to be tested is: A greater presence of alternative drug distribution points could lead
to reduced consumption of/expenditure for non-prescription drugs.

National data show a seasonal trend that seems to be linked to the incidence of influenza [3]. Influenza could
induce an increase in expenditure and consumption of specific therapeutic classes (those which are associated
with influenza treatments), i.e., NO2 - Analgesics, MO1 - Anti-inflammatory and antirheumatic products, RO5
- Cough and cold preparations, A11 - Vitamins, RO1 - Nasal preparations, and R02 - Throat preparations.
Based on these considerations, the hypothesis to be tested is: A greater number of episodes of influenza should
induce an increase of expenditure and consumption.

1. Per-capita volumes (and expenditure) of
prescription-only drugs reimbursed by the
SSN for each therapeutic class (Class ‘A’)

2. Per-capita volumes (and expenditure) of
prescription-only drugs not covered by SSN
reimbursement for each therapeutic class
(Class ‘C’)

3. Per capita income

4. Population over 65 years old (%)

5. Presence of alternative (to pharmacies)
points of drug distribution

6. Influenza epidemics

some interesting exceptions. First, in Lombardy and Veneto, the
hypothesis of negative correlation was confirmed for the thera-
peutic class NO2 - Analgesics. Second, for the therapeutic class
A02 - Drugs for acid-related disorders, the national effect on
non-prescription drug expenditure was null, but there were impor-
tant regional exceptions. For example, in Lombardy and Latium,
there was a slight positive effect (each euro spent for reimbursed
prescription-only drugs was associated with a higher expendi-
ture for non-prescription drugs of 3.4 cents in Lombardy and 2.2
cents in Latium). However, in Piedmont, there was a substitution
effect of 6.4 cents between non-prescription drugs and reim-
bursed prescription-only drugs. Taking into consideration that AO2
- Drugs for acid-related disorders is a therapeutic class strongly
subject to policies driving consumption (in terms of target pre-
scriptive and/or reference pricing for proton pump inhibitors —
PPIs), the analyses of expenditure and consumption must be com-
bined. With regard to consumption, in fact, there is a slight positive
association between reimbursed prescription-only drugs and non-
prescription drugs, and the effect on spending can be ascribed to
the differential between the prices of drugs. This positive associa-
tion is partially reduced in Campania and Sicily, where, because of
therapeutic reference pricing (TRP), there appears to be a perceived
greater substitutability. This effect did not occur in Latium.

Hypothesis 2. Trade off-between volumes (and expenditure) of
prescription-only drugs without SSN reimbursement (class C) and non-
prescription drugs for each therapeutic class.

According to the results, this hypothesis was rejected. In almost
all of the therapeutic classes, a positive correlation was demon-
strated, i.e., an increase in expenditure for medicines in class C
(non-reimbursable prescription-only drugs) was associated with
a rise in spending of non-prescription drugs, leading to comple-
mentarity in consumption. The highlighted national trends were
also confirmed at the regional level, particularly for the therapeu-
tic classes A06 — Drugs for constipation, NO2 - Analgesics, and R02
- Throat preparations. However, interesting exceptions emerged.
Among the most important were as follows: first, in Veneto, for the
therapeutic class DO1 - Antifungals for dermatological use, there

was an integrated approach to the expenditure (and consumption)
of drugs in class C and non-prescription drugs (the opposite effect
if correlated to prescription drugs covered by SSN - Hypothesis 1).
Second, at the aggregate level, the therapeutic class RO2 - Throat
preparations had a positive correlation in terms of expenditure and
consumption, except in Campania and Sicily, where it showed a
negative correlation. Therefore, in these realities, there is a substi-
tute drug approach between class C drugs and non-prescription
drugs. This also applies in Sicily to the therapeutic class NO2 -
Analgesics.

Hypothesis 3. Greater income can produce an increase in drug con-
sumption for minor/symptomatic diseases.

The effect of income on the consumption and expenditure for
non-prescription drugs was essentially positive for six therapeutic
classes (AO6 - Drugs for constipation, MO1 - Anti-inflammatory
and antirheumatic products, NO2 - Analgesics, RO1 - Nasal
preparations, R0O5 - Cough and cold preparations, and SO1 -
Ophthalmologicals), negative in one case (D01 - Antifungals for
dermatological use) and null for the remaining seven thera-
peutic classes. The most notable effect occurred for the A06
- Drugs for constipation class in which a difference of 1000
euros per capita income produced higher expenditure by 19
euros for non-prescription drugs. The positive effect of income
was generally associated with those cases in which no substitu-
tion effects occurred between reimbursed prescription-only and
non-prescription drugs. This could indicate that greater income
increases the availability of out-of-pocket spending, which does not
necessarily coincide with the purchase of non-prescription drugs.

Hypothesis 4. Consumption of non-prescription drugs increases
with aging.

The presence of a higher percentage of the elderly population
(over 65) did not appear to have a significant effect on consump-
tion and expenditure for non-prescription drugs, except for A02 -
Drugs for acid-related disorders, NO2 - Analgesics and RO2 - Throat
preparations.

Please cite this article in press as: Otto M, et al. Variations in non-prescription drug consumption and expenditure: Determinants and
policy implications. Health Policy (2018), https://doi.org/10.1016/j.healthpol.2018.01.012



https://doi.org/10.1016/j.healthpol.2018.01.012

G Model
HEAP-3853; No.of Pages7

M. Otto et al. / Health Policy xxx (2018) XxX—xXX

Table 3
Results - Dependent variable: non-prescription drugs expenditure and consumption.
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (1) (12) (13) (14)
VARIABLES A02 A03 A06 A1 D01 D06 Go1 MO1 MO02 NO02 RO1 R02 R05 S01
Expenditure A (p.c.) -0.004 0.410* 1.673*** 0.185*** 2.466 0.121 0.803 0.012** 0.148*** 6.061*** 0.108***
Expenditure A(p.c.) x Lombardy 0.034** -0.401 3.304 0.236*** -28.769 0.656 8.356** 0.053*** -0.436*** -5.268 -0.205*
Expenditure a A(p.c.) x Veneto 0.004 -3.131 -2.395* -0.014 -59.401*** 0.502 0.039 0.053** -0.491*** -1.908 -0.079
Expenditure A(p.c.) x Piedmont -0.064*** 1.689 2.188 0.146** -9.184 -1.375 4.279 0.011 0.093 -6.821* 0.031
Expenditure A(p.c.) x Campania 0.001 0.247 -2.430 0.032 3.704 -0.704 2.491 0.009 -0.043 2.533 0.163
Expenditure A(p.c.) x Latium 0.022** 1.397 -2.609 0.041 24.329 -0.400 4.908** 0.028** 0.181 0.474 -0.048
Expenditure A(p.c.) x Sicily -0.001 0.131 -0.853 0.144** 11.806 0.234 0.020 -0.014 -0.024 2.650 0.285*
Expenditure C (p.c.) 1.161 0.145*** 1.010*** 0.171** 1.671 0.662*** 0.547*** 0.166*** 0.634*** 0.517*** 0.887*** 9.118*** 1.702** 0.552***
Expenditure C (p.c.) x Lombardy -11.793 0.122 0.620*** 2.844** -1.692 -0.166 0.283 0.067 0.400 1.594*+ 0.313*** 9.195*** 1.229* 0.374***
Expenditure C (p.c.) x Veneto -4.684 0.089 0.879** 1.893* 14.932* -0.282** 0.464 -0.177** -0.320 1.876** 0.172*** 1.774 0.372 0.395***
Expenditure C (p.c.) x Piedmont -19.135 0.033 0.284 1.681** 10.622 -0.066 0.133 0.114* -0.086 0.585*** 0.306*** 12.759** 0.910* 0.009
Expenditure C (p.c.) x Campania -8.422 -0.121 1.375*** 1.113* 3.277 -0.151 0.550 0.058 -0.376 -0.489*** -0.140*** -19.419** -0.683 -0.182
Expenditure C (p.c.) x Latium 9.769 0.060 1.223** 3.086*** 9.893 -0.130 0.340 0.007 0.550 0.141 0.293*** 19.161* -0.079 0.103
Expenditure C (p.c.) x Sicily 6.833 -0.119 1.871** 0.683 9.296 -0.181* -0.187 0.021 0.065 -0.940*** 0.007 -23.019** -0.980 -0.366"**
% over 65 0.855** 0.006 -0.062 0.040 0.029 0.046 0.050 0.015 0.262 0.055* 0.072 0.375* 0.233 0.001
Population (1,000 inhabitants) -0.004 -0.000 0.002 0.000 -0.002 0.002 -0.001 0.000 -0.001 0.002 0.001 -0.004 -0.003 -0.002
Number of alternative drug -0.017 -0.003 0.053 -0.009 -0.015 0.005 -0.005 0.002 0.012 -0.008 0.004 -0.004 -0.003 -0.006
distribution points
Per capita income 0.001 -0.000 0.019** 0.000 -0.005** 0.001 -0.000 0.002*** -0.002 0.019** 0.006** -0.001 0.011* 0.006**
Month = 2 -7.680***  -2.706™**  -8.339"** -1.929 -4.059*** -0.250 -5.182"** -0.695* -6.615** -16.110*** -9.273** -32.003*** -40.066*** 6.719**
Month = 3 -4.870"**  -2.289*** 0.749 0.934 13.008***  -5.473***  2.337** -0.772* 12.842***  -109.951***  -31.240***  -65.178***  -112.067*** 20.118™**
-10.856***  -1.736** 1.161 -10.091***  22.468***  -8.326™*  -2.207*** 0.220 -5.373* -157.905***  -25.653***  -96.433***  -125.580***  41.637***
-11.140%*  -1.974*** 2.908 -8.886** 35.754**  -7.850*** 1.485* 2.528*** -5.165* -169.326**  -12.592***  -111.535***  -138.365"**  41.912"**
-18.808*** -1.400* 1.188 -12.188***  43.060***  -4.769*** 1.907** 1.775***  -13.028***  -192.251**  -31.318***  -141.556*** -149.929***  21.143***
-11.736**  1.913*** 19.657***  -10.216***  43.742*** 7.101***  10.398***  3.125*** 10.700**  -197.536*** -36.424*** -152.767*** -154.731***  17.617***
-3.216* 6.616***  36.875"*  -11.194***  35424**  10.520*** 14.739*** 10.530***  23.717** -169.334*** -20.043*** -136.403*** -140.109***  25.983***
-10.135*** 0.793 -1.741 -17.681**  17.717***  -3.043***  3.652*** 3.299*** -2.192 -153.067**  -28.782***  -96.091*** -89.891*** 9.600***
-2.910* -0.745 2.304 -15.708***  16.925***  -5.645™**  3.370*** 1.895*** 8.197*** -76.032***  -16.460***  -30.395*** -38.927** 0.009
-5.563*** -2.196***  -11.735**  -24.281*** 3.397** -7.080*** -1.894* -0.187 -2.467 -107.743**  -25.920***  -43.480*** -66.197*** -5.244***
3.244* 1.244* 5.619** -22.364*** -1.711 1.995** -2.597*** 0.855** 8.028** -25.906*** -2.657 13.927** -5.730 -2.966*
Year = 2011 3.034 -5.439***  -26.315***  -16.913*** -2.326 -1.818 -2.325"  -3.603***  17.117** -52.398***  -10.362*** -11.315** -39.583*** -5.781*
Year = 2012 1.328 -8.815"**  -32.250***  -26.068*** -1.800 -0.243 -6.111***  -3.290***  18.033*** -52.523*** -5.246* -14.216*** -41.402*** -8.034**
Year = 2013 -2.689 -4.617***  -50.417***  -41.633*** 3.797 -3.925"**  -8.621***  -4.644***  31.538*** -40.490*** -6.655** -9.708* -42.940***  -21.921***
Constant -63.079 23.594 -180.939**  102.221*  182.860*** -16.840 75.469**  -28.870* 181.722 72.958 -78.476 214.806 -67.805 -95.441
Observations 814 814 814 814 813 814 814 814 814 814 814 814 814 814
R-squared 0.437 0.589 0.708 0.642 0.829 0.823 0.648 0.636 0.350 0.893 0.902 0.924 0.983 0.857
Number of id 22 22 22 22 22 22 22 22 22 22 22 22 22 22
*** p<0.01, ** p<0.05, * p<0.1
VARIABLES A02 A03 A06 A1 D01 D06 GO01 MO1 M02 NO2 RO1 R02 R05 S01
Consumption A(p.c.) 0.035*** 0.102 3.290*** 0.103*** 1.174* 0.845 0.293** 0.019*** 0.386** 5.579*** 0.170***
Consumption A(p.c.) x 0.045*** 0.676 -2.002 0.162*** -1.347 9.869 1.219 0.048** -0.754 -3.512 -0.315*
Lombardy
Consumption A(p.c.) x 0.028* -1.056 -1.653 -0.020 -6.004* 4.480 0.341 0.048* -1.417* -2.546 -0.105
Veneto
Consumption A(p.c.) X -0.009 0.920 -0.138 0.092** -0.839 -7.552 1.045 0.018 0.406 -6.992*** 0.090
Piedmont
Consumption A(p.c.) x -0.014* -0.014 -2.709 0.000 0.122 -6.057 2.076* 0.003 0.097 1.963 0.390**
Campania
Consumption A(p.c.) x 0.006 0.623 -1.621 0.045* 5.270 -2.166 0.915* 0.030** 0.791* -0.650 -0.082
Latium
Consumption A(p.c.) x Sicily -0.016* 0.212 -0.323 0.081* 1.857 2.467 0.120 -0.028** -0.404 3.488 0.462**
Consumption C (p.c.) -0.236 0.152*** 2.287*** 1.259*** 4.585** 0.819*** 0.870*** 0.218*** -0.019 0.746*** 1.812*** 14.884*** 2.184*** 0.563***
Consumption C (p.c.) x 17.618 0.029 2446 1.963*** 2.558 -0.192 2.071** 0.059 0.130 1.815*** 0.368*** 12.020*** 1.471% 0.488***
Lombardy
Consumption C (p.c.) x -9.957 0.080 1.818 1.458* -2.290 -0.418* -0.329 -0.254* -0.235 2.243*** -0.170 3.131 0.695 0.384**
Veneto
Consumption C (p.c.) x 14.661 -0.011 1.048 1.134* 29.584 0.050 0.327 0.116 -0.033 0.703*** 0.145 24.766** 1.618* -0.057
Piedmont
Consumption C (p.c.) x -13.306 -0.043 5.697*** 0.854 11.449 -0.116 0.103 0.058 -0.364* -0.620"** -0.132 -33.669"** -0.550 -0.342***
Campania
Consumption C (p.c.) x 30.065** 0.007 3.888*** 2.601*** -8.531 -0.244 1.017* -0.019 0.056 0.010 0.858*** 33.400* 0.322 0.095
Latium
Consumption C (p.c.) x Sicily 52.257* -0.161** 5.632*** -0.151 12.626 -0.315** -0.270 0.007 -0.171 -1.267*** 0.212 -37.749** -1.317* -0.451***
% over 65 0.059 0.001 -0.033 0.004 0.001 0.004 0.006 0.004 0.019 0.007 0.017 0.056* 0.034 0.015
Population (1,000 -0.000 0.000 0.001 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 0.000 -0.001 -0.000 -0.000
inhabitants)
Number of alternative drug -0.002 -0.000 0.013 -0.001 -0.000 0.000 -0.000 0.000 0.002 0.000 0.002 0.001 0.002 0.001
distribution points
Per capita income 0.000 -0.000 0.004*** 0.000 0.000 0.000 0.000 0.001*** 0.001 0.005*** 0.001** 0.000 0.002*** 0.001**
Month = 2 -1.150*** -0.310*** -1.222*** -0.267* -0.448*** -0.049 -0.556*** -0.086 -0.807*** -2.676"** -1.310"** -5.120"** -5.939*** 0.615***
-1.764*** -0.237** 0.370 -0.821*** 0.713*** -0.677*** 0.153** -0.131* 1.230*** -21.574** -4.502*** -10.680*** -15.579** 1.765***
-2.381*** -0.109 0.508 -1.951** 1.086*** 049+ -0.274*** 0.059 -0.839*** -30.453*** -4.888*** -15.858*** -17.130*** 4.180**
-3.045*** -0.102 0.496 -2.050*** 2.152*** -0.973*** 0.093 0.390*** -0.478* -32.971** -4.042*** -18.317*** -18.776*** 4.107***
-3.908*** 0.002 0.321 -2.334** 2.813*** -0.567*** 0.187*** 0.252*** -1.228*** -37.097** -5.911*** -22.970%** -20.097** 1.954***
-3.177* 0.434*** 3.953*** -2.222*** 3.166*** 1.012** 1.028*** 0.399*** 1.093*** -38.692** -6.304*** -24.807*** -20.438*** 1.727**
-1.471%* 1.035*** 7.529*** -2.062*** 2.814*** 1.442% 1.523*** 1.549** 2477 -33.882*** -5.279*** -22.439"** -18.326*** 2.966***
-2.619"* 0.281*** -0.286 -2.571%* 1.182** -0.383*** 0.338*** 0.453*** -0.460 -30.467*** -4.418*** -16.033*** -12.121%* 1.038***
Month = 10 -1.892*** 0.009 0.238 -2.156*** 1.182*** -0.766*** 0.234*** 0.196*** 0.456 -16.824*** -2.376*** -5.615"** -5.217*** -0.145
Month = 11 -2.137*** -0.205** -2.353*** -2.815"** 0.140 -0.981*** -0.285"** -0.065 -1.033*** -22.509*** -3.890"** -7.371%** -8.996*** -0.763***
Month = 12 -0.593*** 0.133 0.962*** -2.452*** -0.230** 0.120 -0.324*** 0.034 -0.403 -7.923*** -0.693*** 1.176** -1.103* -0.479***
Year = 2011 -3.849"*  -0.773"* -5.870*** -2.208*  -0.456**  -0.622"**  -0.427***  -0.647"* 0.041 -13.388**  -1.945"* -3.368"** -6.300"** -0.676**
Year =2012 -4.851*** -1.247%* -6.917** -3.340"** -0.577*** -0.666*** -0.767*** -0.632*** -0.415 -15.278*** -1.670*** -4.382*** -6.896*** -1.426***
Year = 2013 -6.120*** -0.741** -10.119** -5.087*** -0.761*** -1.154*** -1.124*** -0.922*** -0.326 -14.722** -2.154*** -4.269*** -7.447"* -2.671***
Constant -3.629 1.376 -42.420** 6.680 7.965** -0.680 3.903 -8.196™** 9.739 -16.919 -8.982 30.932 -24.439 -17.537*
Observations 814 814 814 814 813 814 814 814 814 814 814 814 814 814
R-squared 0.739 0.638 0.744 0.796 0.842 0.830 0.707 0.740 0.321 0.911 0.913 0.930 0.984 0.873
Number of id 22 22 22 22 22 22 22 22 22 22 22 22 22 22

% n<0.01, ** p<0.05, * p<0.1
#p < 01, ** p<.05, * p<.1.

Hypothesis 5. A greater presence of alternative drug distribution
points could lead to reduced consumption/expenditure for non-
prescription drugs.

The presence of alternative points of drug distribution appears
to have a null and non-significant effect. In other words, the fact that
a region has a higher or lower number of alternative distribution
points does not appear to affect the purchasing decisions for non-
prescription drugs.

Hypothesis 6. A greater number of episodes of influenza should
induce an increase of expenditure and consumption.

To test this hypothesis, the therapeutic classes associated with
influenza were identified and the model was applied (second step
of analysis, Table 4). The data first show a decrease in the R-squared
value, except for therapeutic class A11 - Vitamins. The contraction
of the R-squared is physiological because of the reduced number
of observations (the influenza season goes through January to April
and September to December), which decreases the fit of the model.
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Table 4

Results - Dependent variable: non-prescription drug expenditure and consumption (influenza effect included).

(1) ()

(3) 4) (5) (6)

VARIABLES A11 Mo1 NO2 RO1 R02 R05
Expenditure A(p.c.) 0.159*** 0.006 -0.029 4.697***
Expenditure A(p.c.) x Lombardy 0.149* 0.024 -0.537* 0.016
Expenditure A(p.c.) x Veneto -0.013 0.056* -0.446 1.797
Expenditure A(p.c.) x Piedmont 0.102 0.001 0.283 -5.597
Expenditure A(p.c.) x Campania 0.027 -0.009 0.203 -1.507
Expenditure A(p.c.) x Latium -0.015 0.010 0.321 1.654
Expenditure A(p.c.) x Sicily 0.133* -0.018 -0.113 1.425
Expenditure C (p.c.) 0.117** 0.091** 0.474*** 0.877*** 3.248* 2.091***
Expenditure C (p.c.) x Lombardy 1.474 -0.026 1.494% 0.302*** 15.377* 0.173
Expenditure C (p.c.) x Veneto 3.595** -0.186 1.566** 0.243** 4.207 -0.445
Expenditure C (p.c.) x Piedmont 1.268 0.166 0.451* 0.633*** 15.258* 0.615
Expenditure C (p.c.) x Campania 1.368 -0.161* -0.673** -0.152** -15.524** -0.229
Expenditure C (p.c.) x Latium 0.965 -0.130 -0.088 -0.080 18.978** -0.332
Expenditure C (p.c.) x Sicily 0.429 -0.067 -0.636** 0.036 -12.668* -0.760
% over 65 0.037 0.000 0.098** 0.021 0.350* 0.120
Population (1,000 inhabitants) 0.001 0.000 0.003 0.004 -0.005 0.001
Number of alternative point of drugs distribution -0.005 0.005 0.034 0.028 -0.014 0.036
INFLUENZA Incidence *1,000 inhab. 0.340** 0.179*** 5.197*** 0.401* 2.240*** 1.168*
Per capita income -0.000 0.002** 0.008 0.010*** -0.005 0.015*
Month = 2 -2.840** -1.583*** -33.155** -9.914*** -38.833*** -40.555***
Month = 3 2.825** -0.345 -91.020*** -28.986*** -59.168*** -104.368***
Month = 4 -7.865** 0.222 -133.123*** -21.939*** -88.706*** -111.092***
Month = 11 -21.497*** 0.066 -75.850*** -23.703*** -34.814*** -52.861***
Month = 12 -20.306*** 1357 5.040 -0.806 22.442* 2.656
Year = 2011 -14.306*** -3.654*** -37.183*** -9.764*** -8.642* -35.937***
Year = 2012 -24.569*** -3.686*** -33.997*** -1.706 -17.226*** -36.911***
Year = 2013 -39.622*** -5.447** -23.968** -7.237* -11.740** -37.5652***
Constant 104.287 -12.340 250.822 -1568.221* 314.790* -204.857
Observations 415 415 408 415 414 414
R-squared 0.785 0.573 0.874 0.810 0.882 0.972
Number of id 22 22 22 22 22 22

(1) 2 ©) (4) Q) (6)
VARIABLES A11 MO1 NO2 RO1 R02 RO5
Consumption A(p.c.) 0.094*** 0.010 -0.294 ADsoes
Consumption A(p.c.) x Lombardy 0.088 0.014 -1.300 1.678
Consumption A(p.c.) x Veneto -0.035 0.050 -1.219 1.588
Consumption A(p.c.) x Piedmont 0.081 0.011 1.086* -5.256*
Consumption A(p.c.) x Campania 0.003 -0.009 0.988 -0.315
Consumption A(p.c.) x Latium -0.019 0.016 1.114 0.366
Consumption A(p.c.) x Sicily 0.106* -0.025 -0.955 3.191
Consumption C (p.c.) 0.719** 0.130** 0.740%** 1.622+** 4.447* 2.846***
Consumption C (p.c.) x Lombardy 0.549 -0.031 1.683*** 0.437* 17.369* -0.234
Consumption C (p.c.) x Veneto 1.937* -0.262 1.860*** 0.203 7.868 -0.712
Consumption C (p.c.) x Piedmont 0.874 0.146 OIS 1.050** 30.045* 1.025
Consumption C (p.c.) x Campania 0.814 -0.206* -0.866*** -0.073 -28.968** -0.304
Consumption C (p.c.) x Latium 0.462 -0.221* -0.208 -0.359* 28.183** -0.042
Consumption C (p.c.) x Sicily 0.429 -0.121 -0.955*** 0.270 -20.728** -1.393
% over 65 0.001 0.000 0.014** 0.011 0.044 0.007
Population (1,000 inhabitants) -0.000 -0.000 0.000 0.001 -0.001 0.000
Number of alternative point of drug distribution -0.002 0.000 0.007 0.006 -0.000 0.003
INFLUENZA Incidence *1,000 inhab. 0.041*** 0.023*** 0.957*** 0.061** 0.372*** 0.122*
Per capita income 0.000 0.000*** 0.003 0.001** -0.000 0.003***
Month = 2 -0.442*** -0.235*** -6.623*** -1.347*** -6.272*** -5.870***
Month = 3 -0.544*** -0.090 -17.677*** -3.880*** -9.671*** -14.416**
Month = 4 1772 0.028 -25.866*** -4.107*** -14.567*** -14.900***
Month = 11 -2.598*** -0.061 -16.649*** -3.670*** -5.946** -7.020***
Month = 12 -2.395** 0.079 -2.769** -0.451* 2558 0.078
Year = 2011 -2.176*** -0.730*** -11.710*** -1.888*** -2.983*** -5.556**
Year = 2012 -3.494*+* -0.754*** -14.026*** -1.340%** -4.935*** -5.880***
Year = 2013 -5.348*** =1l 1le= -14.507*** -2.437** -5.070*** -6.181***
Constant 7.087 -5.159* 35.679 -18.666 45.483* -47.997*
Observations 415 415 408 415 414 414
R-squared 0.858 0.716 0.896 0.801 0.894 0.975
Number of id 22 2 22 22 22 22

EE

p<.01,* p<.05,*p<.1.

Hence, this hypothesis is confirmed: the incidence of influenza out-
breaks had a statistically significant positive correlation with both
consumption and expenditure for non-prescription drugs.

4. Discussion and conclusions

This paper has investigated the determinants of cross-regional
variability in non-prescription drug consumption and expenditure
by relying on a panel data approach within the context of the Ital-
ian National Health Service. More specifically, the paper aimed at

understanding (i) whether this variability is consistent with a ratio-
nal market demand (incidence/prevalence of a disease; income;
relative prices) and (ii) whether there is a trade-off between expen-
diture for medicines covered by the SSN and non-prescription drug
spending.

The first important result was that the consumption of and
expenditure for non-prescription drugs revealed rational behavior
by consumers. Self-medication was primarily associated with epi-
demiological data: there is a clear correlation between the number
of notified influenza cases and consumption of/spending on non-
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prescription drugs in the relevant classes. Income was the second
most important explanatory variable, similar to that for health care
expenditure as a whole and pharmaceuticals in particular. Relative
prices were not investigated because (i) they were similar across
regions, (ii) there were variations because the time period cov-
ered by the analysis was too short, and (iii) their calculation would
imply the availability of an estimate of the index price for non-
prescription drugs compared to general inflation. These findings are
consistent with the very limited available literature, but this paper
has further strengthened this evidence through panel data analysis.
The rational behavior exhibited by consumers of non-prescription
drugs may be the consequence of information campaigns on the
rational use of these drugs, which have been implemented in Italy
over the last few years. This suggests that these campaigns have
been successful and should be repeated should the risk of inappro-
priate drug use arise in the future. Furthermore, consumers are not
driven by suppliers, and their empowerment on minor diseases
is now deep-rooted. In other words, consumers are able to self-
medicate, and they do not over-consume or under-consume with
respect to appropriate behavior.

The second conclusion concerns the modest effect of the reg-
ulatory framework on the variability of non-prescription drug
consumption and spending. This was partially illustrated with
respect to the presence of alternative drug distribution points.
On the one hand, a negative correlation between consumption
and expenditure for drugs distributed by community pharmacies
and the number of alternative distribution points was expected.
On the other hand, the modest market shares of non-prescription
pharmaceuticals sold outside of pharmacies limit the explana-
tory power on interregional variability exerted by this variable.
More surprising and unexpected was the positive correlation
between non-prescription and reimbursed prescription-only drug
consumption and expenditure. There are therapeutic classes in
which a negative correlation was expected. For example, for the
therapeutic class A02 - Drugs for acid-related disorders, given the
presence of measures aims at reducing the expenditure of PPIs,
a shift in favor of non-prescription pharmaceuticals with similar
indications was expected. In recent years, however, given the expi-
ration of several patents in the area of PPIs, a possible increase
in the consumption of such drugs covered by the SSN could be
hypothesized. In general, the national trend shows a clear trade-off
between the trend of non-prescription drugs and the trend of reim-
bursed prescription-only drugs, thus envisaging important savings
as a result of higher non-prescription drug use. This hypothesis
is supported by the results of a study which found that there is
room for a shift from prescription-only to non-prescription drugs
for minor diseases [10]. Lower prices of non-prescription drugs and
avoiding time spent by physicians in visiting patients are the most
important drivers of these savings [11,12]. However, drugs savings
are not confirmed where cross-regional variability is taken into
account; it seems that other factors better explain the variabil-
ity in OTC drug consumption and expenditure than the trade-off

with prescription-only drugs. OTC drugs may be a reliable source
of health care savings, but cross-regional variability appears to be
influenced more by other variables.

This study has some limitations. Although regression analysis
was performed on panel data, which reinforces robustness, the
time period (three years) is still relatively limited, and for some
explanatory variables monthly data are missing. Moreover, in the
specification of the model, the absence of available data precluded
the use of some variables (household composition, education) that
have been taken into account in other studies performed at the
international level.

Despite these limitations, the regression model revealed high
explanatory power over variability and strong predictive ability for
future values. Hence, the research addressed an important gap in
the literature and answered a question of interest for various stake-
holders in the health care system (industry, distribution system,
payers, clinicians, and patients).
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