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n INTRODUCTION

The increasing bacterial resistance is strictly 
correlated to the increasing use of antibiotics, 

currently constituting a first-order public health 
problem according to the World Health Organi-
zation (WHO), the Organisation for Economic 
Co-operation and Development (OECD) and the 
European Centre for Disease Prevention and Con-

trol (ECDC) [1-3]. The data available for Europe 
in the ESAC-Net show us a great variability of 
consumption between communities, placing the 
whole of Spain in position 2 of 27 countries in the 
last report (Antimicrobial consumption, Annual 
Epidemiological Report for 2017) [4].
Spain has devised a strategic action plan to reduce 
the risk of selection and dissemination of resist-
ance to antibiotics that encompasses both human 
and veterinary medicine, with effect from 2014-
2018 [5]. This plan establishes as a first measure 
the monitoring of the consumption of antibiotics 
as an indispensable tool to know the selective 
pressure exerted in the appearance of resistance. 
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Increasing bacterial resistance is strictly correlated 
to the increasing use of antibiotics, currently consti-
tuting a public health problem. The aim of this study 
was to describe the consumption of antibiotics in As-
turias, an autonomous community in northwestern 
Spain, and compare the results obtained with data 
from elsewhere in Spain and other European coun-
tries. A descriptive study was carried out on the use 
of antibacterial drugs for systemic use, ATC code J01 
[5, 6] in Asturias in 2011-2015. Data were obtained 
from the prescription-billing information system 
charged to the Health Service of Asturias. The con-
sumption data are expressed in daily doses per 1,000 
inhabitants and day (DHD), and number of pack-
ages per thousand inhabitants per day. The average 
weighted consumption of antibiotics for systemic use 
in the Asturian community was 26.23 daily doses per 
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1000 inhabitants per day (DHD) in 2015. This figure 
was higher than that of the EU/EEA population, 
which was 22.4 DHD, and that of the whole of Spain 
at 22.2 DHD. There is a wide variability in consump-
tion among the different areas of the Asturian region. 
This variability is common to the rest of the country 
and Europe. It can be explained by the influence of 
the data used in the indicators and by the variability 
in medical practice. Priority should be given to ho-
mologating consumer-monitoring information sys-
tems and implementing national strategies aimed at 
providing more information to medical practitioners, 
encouraging the appropriate use of antibiotics so as to 
reduce variability, consumption and resistance.

Keywords: antibiotic resistance, antibiotic use in the 
community, practical medical variability.



135Variability in the community consumption of antibiotics

The greatest share for the consumption of antibi-
otics is attributed to the outpatient setting, which 
accounts for approximately 92% of prescriptions 
in Spain and 80% internationally [5, 6].
The aim of this study is to describe the consump-
tion of antibiotics in Asturias, an autonomous 
community in the north-west of Spain (or a prov-
ince of Spain), and compare the results obtained 
with data from Spain and other European coun-
tries.

n MATERIALS AND METHODS

We conducted a descriptive, retrospective study in 
Asturias, a province of Spain located in the north 
of the country that occupies a total area of   10,603.57 
km² with a population of 1,051,229 people.
It is structured territorially in eight health ad-
ministrative areas with the following population 
(Figure 1): Area 1: 43,744; Area 2: 27,960; Area 3: 
151,059; Area 4: 336,273; Area 5: 299,654; Area 6: 
50,942; Area 7: 63,547; Area 8: 75,020.
Data on the consumption of antibiotics was ob-
tained from the billing data of the containers 
dispensed in the pharmacy offices run by the Na-
tional Health System. In-hospital use, use from 
private prescription or mutual insurance com-
panies, or antibiotics obtained without medical 
prescription was excluded from the study. We 
specifically looked at the use of systemic antibi-
otics, subgroup J01 of the ATC code classification, 
between 2011 and 2015. Demographic data were 
obtained from the Spanish National Institute of 
Statistics [7].

The results are expressed in defined daily doses 
per 1,000 inhabitants/day (DHD). The defined 
daily dose (DDD) is a technical unit of meas-
urement established by the WHO Collaborat-
ing Centre for Drug Statistics and Methodology, 
which is used by the ESAC-Net (formerly ESAC), 
a Europe-wide network of national surveillance 
systems, providing European reference data on 
antimicrobial consumption, and is defined as the 
usual maintenance dose in adults for their main 
indication per day [8, 9]. The use of DHD allows 
the comparison of the use of medicines in differ-
ent regions and over time without being influ-
enced by market differences regarding the num-
ber of pharmaceutical forms or the concentration 
of active ingredient of the containers. As such, 
DHD is an indicator of the prevalence of use of a 
particular drug in the population. The number of 
containers per 1,000 inhabitants per day has also 
been used, being an indicator also used by ESAC 
in its comparisons [4].

n RESULTS

The weighted average consumption of antibiotics 
for systemic use in the Asturian community was 
26.23 DHD for 2015, that ranged from a maximum 
of 30.29 DHD in area 7 to a minimum of 22.49 
DHD recorded in the area 5. The rest of the are-
as show the following values: Area 1: 25.48 DHD, 
Area 2: 28.77 DHD, Area 3: 26.31 DHD, Area 4: 
22.61 DHD, Area 6:25.14 DHD and Area 8: 28.72 
DHD (Table 1).
This number was higher than the previously reg-
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Figure 1 - Health Areas of Asturias. 
 
 
 
 
 
 

 

 

Figure 2 - Community consumption of antibiotics for systemic use by antibiotic group, 
Asturias, Spain, EU/EEA 2015 (expressed in DHD, that is DDD per 1000 inhabitants 
per day). 
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Table 1 - Community consumption of antibiotics in Asturias by Area, 2015 (expressed in DHD, that is DDD per 1000 
inhabitants per day).

Area 1 Area2 Area 3 Area 4 Area 5 Area 6 Area 7 Area 8

DHD 25.48 28.77 26.31 22.61 22.49 25.14 30.29 28.72

Figure 2 - Community consumption of antibiotics for systemic use by antibiotic group, Asturias, Spain, EU/EEA 
2015 (expressed in DHD, that is DDD per 1000 inhabitants per day).

Figure 3 - Tendencies in antibi-
otic consumption for systemic 
use within the community, As-
turias, Spain and EU/EEA coun-
tries, 2011-2015 (expressed as 
DDD per 1000 inhabitants and 
per day)

istered amount for the weighted average con-
sumption of systemic antibiotics of 22.4 DHD of 
the EU/EEA population, and higher than that of 
Spain overall, which is 22.24 (Figure 2).

The consumption tendency (Figure 3) shows that 
the average in Europe, although higher than in 
previous years, did not change significantly dur-
ing 2011-2015. However, in Asturias and Spain 
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Figure 3 - Tendencies in antibiotic consumption for systemic use within the 
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the tendency has been upward in the last three 
years. 
When analysing the consumption tendency on 
the basis of packages per 1000 inhabitants per day 
(used by ESAC-Net as the best substitute availa-
ble for prescriptions), the weighted average con-
sumption of the EU/EEA was 3.1 packages per 
1,000 inhabitants per day during the period of 
2011-2015 showing no significant tendency [4]. 
In Asturias and Spain, the consumption was sig-
nificantly lower with 2.32 and 1.95 packages per 
1000 inhabitants and per day, respectively, with a 
downward tendency from 2012 to 2014, but pick-
ing up again in 2015 (Figure 4).
Antibiotics prescription (Table 2) was concen-
trated on four therapeutic subgroups: penicillins, 
quinolones, macrolides and cephalosporins, which 

together represented 92% of the community con-
sumption of antibiotics for systemic use in 2015. 
Penicillins were the most used subgroup with 60%, 
followed by macrolides with 12%, quinolones with 
11%, and cephalosporins with 9%.

n DISCUSSION

The Spanish consumption of antibacterial agents 
for systemic use, in terms of daily dose defined 
per thousand inhabitants and day, has been 
among the highest in Europe for years and occu-
pying now the second position of 27 countries, 
according to the latest report of ESAC-Net [4, 10, 
11]. The data available in ESAC-Net for Europe 
show us a great variability of consumption both 
globally as well as in community and hospital set-

Table 2 - Community consumption of antibacterial agents for systemic use (ATC group J01) (primary care sector) 
expressed in DDD per 1000 inhabitants per day in Asturias in 2015

ATC group J01
Community (primary care sector)

in DHD

Beta-lactam antibacterials, penicillins (J01C) 15.80

Quinolone antibacterials (J01M) 2.91

Macrolides, lincosamides and streptogramins (J01F) 3.08

Other J01 substances 0.71

Other beta-lactam antibacterials (J01D) 2.51

Sulfonamides and trimethoprim (J01E) 0.46

Tetracliclynes (J01 A) 0.75

Total 26.23
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Figure 4 - Tendencies in community consumption of antibiotics for systemic use, 
Asturias, Spain, EU/EEA countries, 2011-2015 (expressed as packages per 1000 
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ting. Countries in the Mediterranean side, among 
which we find ourselves, present a greater con-
sumption compared to the Nordic countries that 
present significantly lower consumption figures.
Our main finding was that the average commu-
nity consumption of antibacterial agents for sys-
temic use in Asturias charged to the public health 
service at the ambulant level in 2015 was 26.23 
DHD. This means that more than 26 people out of 
1,000 are receiving antibiotic treatment every day 
in Asturias. These data indicate a consumption 
higher than that found in countries around us, in 
Spain and in regions with a population structure 
similar to ours in demographic and dispersion in-
dicators.
If we perform the analysis from the perspective of 
the health care systems, we find that in Asturias 
using the Beveridge model (The Beveridge Mod-
el is a nationalized health care system, similar to 
how public libraries and police forces are financed 
by the government being health care controlled 
through citizen tax money. Citizens of countries 
who use this health care plan do not directly pay 
for their medical or other health-related bills. The 
goal of this plan is to provide quality health care 
regardless of people’s ability to pay for their care) 
antimicrobials were prescribed more than in other 
countries with a similar system such as Sweden 
(12.3 DHD), Denmark (16.1 DHD), Finland (17.2 
DHD), and the United Kingdom (20.1 DHD) in 
2015. Consumption in Asturias was also higher 
than in countries with a Bismarck type system, 
such as the Netherlands (10.7 DHD), Austria 
(14.0 DHD) or Germany (14.3 DHD). Consump-
tion was lower than that observed in France (29.9 
DHD) or Belgium (29.2 DHD), so the provision 
model does not seem to influence the use of this 
type of medicine.
It is striking that Mediterranean countries such as 
Greece, Romania, Cyprus, France and Italy have 
a higher level of antibiotic consumption than the 
Nordic and Central European countries and pres-
ent a clearly differentiated pattern of use. None of 
these differences seems to be justified in an epide-
miological pattern and must, therefore, respond 
to other causes. It is surprising, for example, that 
Belgium with 29.2 DHD almost triples the con-
sumption of antibiotics in the Netherlands with 
10.7 DHD [4].
Unfortunately, we observed not only a high con-
sumption in Asturias in comparison to that ob-

served in neighbouring countries, but when com-
paring the data with the complete Spanish Na-
tional health Service for the same study period, 
the average consumption of Asturias was 15.14% 
higher than the average for Spain being 22.24 
DHD. This variability is also observed in other re-
gions, such as Galicia with a consumption of 23.54 
or Andalusia with consumption of 20.3 DHD in 
2015 [12, 13]. We found variability consumption 
among different areas, in agreement with data 
from other countries [9, 14, 15]. Specifically, in 
Switzerland in 2007 with a population similar to 
Asturias (in that year 1,074,862 inhabitants), DHD 
ranged from 7.28 for the northwest of Switzerland 
to 11.33 DHD in the Lake Leman region (variabil-
ity of 4.05 DHD), with variations in consumption 
of 7.13 DHD in Asturias for the same year. This 
data is interesting, because the consumption in 
Asturias is double than that of Switzerland for a 
similar population [16].
This variability between different administrative 
areas is also observed in other regions, such as 
Galicia with a consumption of 23.54 or Andalusia 
with a consumption of 20.3 DHD in 2015. Pastor 
García et al. show differences in consumption of 
up to 6 DHD within Castilla y León [12, 13, 17].
Analysing evolutionary tendency by subgroup, 
it is observed that penicillins stably maintain the 
majority throughout the period; use of quinolones 
and macrolides decreases slightly, whereas use of 
cephalosporins increases.
Our data are similar in tendency and percentage 
of consumption to those described in other au-
tonomous communities; the representativeness is 
similar to that of the whole country and other re-
gions such as Andalusia or Galicia, but they differ 
in the consumption values [10-13].
However, when we compare with Europe, varia-
bility is greater, the use of penicillins (60%) being 
lower than in Denmark and Slovenia (66%), and 
almost twice than that of Germany (32%). Use of 
macrolides with 12% occupied an intermediate 
position between 5% (Sweden) and 25% (Slova-
kia), similar to quinolones with 11% (intermedi-
ate figure between 2% of the United Kingdom and 
16% of Hungary). Cephalosporins with 9% have 
a representativeness that contrasts with those 
found between 0.2% (Denmark) and the 22% 
(Germany) [4].
As we have previously indicated, the geograph-
ical differences of antibiotic consumption are 
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well established in several studies, which point 
out that they do not correspond to a specific geo-
graphic or epidemic pattern in the different coun-
tries, autonomous communities and provinces 
of our country. It is even possible to observe this 
variability within the same province or health ad-
ministrative area. Variability in consumption af-
fects countries, regions within each country, both 
in tendency and in distribution [18-20].

n CONCLUSIONS

One of the most striking aspects of the study has 
been to verify not only that the expenditure is 
higher than the average for Europe, Spain and 
other regions with similar demographic, geo-
graphical and structural characteristics, but that 
the evolutionary tendency has been growing and 
constant with a rebound in recent years when 
measured through DHD. The use of this indica-
tor has allowed us to quantify the consumption of 
our community, compare it with other countries 
and other autonomous communities, monitor it 
during that period, describe the prescription pro-
file by health administrative area and by thera-
peutic subgroup.
In accordance with the above, the DHD can be 
considered a hard indicator, independently of 
its limitations that can be minimised through a 
homogeneous construction. Together with this 
indicator, the monitoring of the number of con-
tainers per thousand inhabitants per day should 
be taken into consideration, since it is the other 
indicator used by ESAC-Net, which allows the 
comparison with Europe through the data pro-
vided.
Asturias presents an average community con-
sumption of antibiotics for systemic use above 
the average of Spain and of Europe; it would 
be necessary to analyse if there are epidemio-
logical factors that justify this pattern of use. At 
least in those areas of greatest consumption, in-
terventions should be implemented to establish 
criteria for a more rational use of antibiotics as 
well as to document the local prevalence of re-
sistance.
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