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The aim of this study was to explore the relationship 
between pharmacy size and the likelihood of obtain-
ing antibiotics without medical prescription at a phar-
macy. In 2008 in Catalonia, two actors presented three 
different cases in a randomised sample of pharmacies 
and asked pharmacists for an antibiotic. Pharmacies 
were considered as small when having limited space 
with only one counter and a maximum of two profes-
sionals selling medicines, as medium sized with three 
or four attending professionals, and as large with a 
large selling space and more than four attending pro-
fessionals. Of the 197 pharmacies visited, 88 (44.7%) 
were considered as small while only 25 (12.7%) were 
large. Antibiotics were obtained without a medical 
prescription in 89 (45.2%) pharmacies, mainly in small 
pharmacies (63.6%), followed by medium-sized phar-
macies (35.7%) and large pharmacies (12%) (p<0.001). 
Large pharmacies, that probably have a greater 
income, more closely followed the prevailing legis-
lation of not selling antibiotics to patients without a 
medical prescription. This observation should now be 
confirmed in other countries where over-the-counter 
sales of antibiotics are prevalent and should be taken 
into account by programmes aiming at achieving a 
more prudent use of antibiotics.

Introduction
The majority of antibiotic prescriptions are used for 
outpatients in the community [1]. Use of antibiotics can 
contribute to the emergence and selection of antimi-
crobial-resistant bacterial strains, which have become 
a problem in most countries [2,3]. Not surprisingly, 
there is a relationship between the overall uptake of 
antibiotics in a population and resistance to antibiotics 
in bacteria responsible for infections in this population 
[4-6]. This is the background for public awareness cam-
paigns aiming at decreasing unnecessary use of antibi-
otics in the community [7,8].

Despite being designated as prescription-only medi-
cines, antibiotics may be requested by and dispensed 
to patients without a medical prescription in many 

areas of the world. This has been described as common 
practice in developing countries [9]. In Europe, obtain-
ing antibiotics without a medical prescription is report-
edly more prevalent in Mediterranean countries than in 
northern countries [10-12]. In Spain, over-the-counter 
sale of antibiotics still occurs despite being illegal, as 
in other European Union countries, and despite many 
public awareness campaigns targeting self-medication 
carried out by the Ministry of Health. A prospective 
study was performed in 2008 in a randomised sample 
of pharmacies in Catalonia, Spain, with the objective 
of quantifying the percentage of pharmacies selling 
antibiotics without an official medical prescription [13]. 
Antibiotics were obtained in nearly 80% for a supposed 
urinary tract infection, and in 35% for sore throat. From 
our experience, certain pharmacies in Spain sell antibi-
otics without a prescription while others seem to scru-
pulously follow the law. An analysis of European data 
showed a relationship between the number of inhabit-
ants per pharmacy in a country and the annual revenue 
from prescription medicines per pharmacy in this coun-
try [14], thus suggesting that pharmacies serving fewer 
inhabitants may have lower revenues from prescription 
medicines and an incentive for over-the-counter sales 
of prescription medicines. Using the same database 
as the prospective study mentioned above [13], the 
present study was performed to explore the relation-
ship between the size of a pharmacy and the likelihood 
of obtaining antibiotics without a medical prescription. 

Methods
The methodology of the study has been described else-
where [13]. In brief, a prospective study was performed 
in 2008 in a randomised sample of 197 pharmacies in 
Catalonia, stratified by provinces, socioeconomic sta-
tus and location. Actors impersonated two patients 
in three different case scenarios: sore throat, acute 
bronchitis, and urinary tract infection. They entered 
the pharmacies stating that they were not from the 
neighbourhood or city, that they were commercial 
representatives, and that they were passing through. 
Three levels of demand were used to convince the 
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pharmacists to sell an antibiotic: Initially the actor 
asked for something to alleviate the symptoms of the 
infection. If an antibiotic was not offered, the actor 
said “This medication is not very strong, can’t you give 
me something stronger?” The highest grade of demand 
was asking openly for an antibiotic, if the medicine 
was not offered by the pharmacist before.

For the present study, pharmacies were classified in 
three groups depending on their size (based on the 
actors’ assessment): small pharmacies with limited 
space with only one counter and a maximum of two 
professionals selling medicines, medium pharma-
cies with three or four attending professionals, and 
large pharmacies with a large selling space and more 
than four attending professionals. The following vari-
ables were also considered: age of the pharmacist or 
salesperson attending the patient (estimated by the 
actor as a categorical variable: under 30 years of age, 
between 30 and 50 years and over 50 years), gender of 
the pharmacist or salesperson, location (rural or urban) 
and socioeconomic status of the area on the basis of 
the gross disposable household income per inhabitant 
(rich when this measure in relation to the national aver-
age was >100 and poor when it was <100) taken from 
the last official report published by the government of 
Catalonia [15]. 

We performed descriptive statistical analyses of the 
results using chi-square tests to compare qualitative 
variables and analysis of variance to compare three 
mean values. Differences were considered significant 
with p values under 0.05.

Results
Of the 197 pharmacies visited, 88 (44.7%) were consid-
ered as small while only 25 (12.7%) were large. A total of 
94 pharmacies were located in richer socioeconomical 
areas (47.7%). From a demographic point of view, most 
Catalans live in urban areas and only 44 (22.3%) visited 
pharmacies were in rural areas. Most of the pharma-
cies in rural areas were small (59.1%), whereas most of 
the pharmacies located in urban areas were medium-
sized (46.4%), regardless of the socioeconomic sta-
tus. Because the sample of pharmacies was stratified 
by provinces, socioeconomic status and location, but 
not by size, the urinary tract infection scenario was 
used by the actors mostly in small pharmacies, while 
a higher percentage of sore throat and acute bronchitis 
scenarios were used in medium-sized and large phar-
macies (p<0.05). 

Antibiotics were obtained without a medical prescrip-
tion in 89 (45.2%) of the 197 pharmacies surveyed. 
Antibiotics were obtained from 79.7% of the pharma-
cies when a urinary tract infection was simulated, from 
34.8% for a sore throat and from 16.9% for an acute 
bronchitis. Sales of antibiotics without a medical pre-
scription were highest in small pharmacies (63.6%) 
and lowest in large pharmacies (12%) (p<0.001) (Table). 
This pattern was found in all three simulated case sce-
narios. In the few large pharmacies in rural areas, anti-
biotics were never obtained. 

The percentage of antibiotics sold was slightly higher 
among community pharmacies in poorer areas (49.5%) 
compared with those located in richer areas (40.4%), 
with no statistically significant difference. Overall, no 

Table 
Percentage of pharmacies in which the antibiotic was obtained, by simulated case of infection, size of pharmacy and type of 
area, Catalonia, 2008 (n=197)

Simulated case of infection 
by type of area

All pharmacies
n (%)

By size of pharmacy 
n (%)

p
Small pharmacies Medium-sized 

pharmacies Large pharmacies

Urban
Urinary tract infection 41/52 (78.8) 23/25 (92.0) 16/24 (66.7) 2/3 (66.7) NS
Sore throat 20/53 (37.7) 15/23 (65.2) 4/18 (22.2) 1/12 (8.3) <0.01
Acute bronchitis 10/48 (20.8) 6/14 (42.9) 4/29 (13.8) 0/5 (0) <0.05
All cases 71/153 (46.4) 44/62 (71.0) 24/71 (33.8) 3/20 (15.0) <0.001
Rural
Urinary tract infection 14/17 (82.4) 9/10 (90.0) 5/6 (83.3) 0/1 (0) NS
Sore throat 4/16 (25.0) 3/12 (25.0) 1/3 (33.3) 0/1 (0) NS
Acute bronchitis 0/11 (0) 0/4 (0) 0/4 (0) 0/3 (0) NS
All cases 18/44 (40.9) 12/26 (46.2) 6/13 (46.2) 0/5 (0) NS
Both areas combined
Urinary tract infection 55/69 (79.7) 32/35 (91.4) 21/30 (70.0) 2/4 (50.0) <0.05
Sore throat 24/69 (34.8) 18/35 (50.7) 5/21 (23.8) 1/13 (7.7) <0.01
Acute bronchitis 10/59 (16.9) 6/18 (33.3) 4/33 (12.1) 0/8 (0) <0.05
All cases 89/197 (45.2) 56/88 (63.6) 30/84 (35.7) 3/25 (12.0) <0.001

NS: non significant (p≥0.05)
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differences were observed in the sales of antibiotics 
between urban and rural areas (46.5% versus 40.9%, 
non-significant). When performing sub-analyses by 
pharmacy size, this pattern was observed for large and 
small pharmacies, but curiously not for pharmacies 
considered of medium size (Figure). For medium-sized 
pharmacies, the sale of antibiotics without prescription 
was slightly greater in rural compared to urban areas 
(46.2% vs. 33.8%), although no statistical difference 
was found. Nor did we find any statistical differences 
in the sales of antibiotics without a medical prescrip-
tion with regard to the gender of the actor or to the age 
or gender of the pharmacist or salesperson, although 
a trend towards selling more antibiotics was observed 
among men and those over the age of 50 years. 

Discussion
Even though pharmacists are not allowed to dispense 
prescription-bound medicines without a medical pre-
scription under any circumstance, antibiotics were 
obtained without a medical prescription in nearly one 
half of the visited community pharmacies. The results 
of this study confirm the initial hypothesis that small 
pharmacies are more likely to sell antibiotics without 
a prescription than large pharmacies. One reason may 
be that small pharmacies have a smaller income than 
large pharmacies, which may be an incentive to gener-
ate more revenues by selling prescription-bound medi-
cines over-the-counter, without a medical prescription. 
In addition, in small pharmacies, the person behind the 
counter may be the owner, whereas in large pharma-
cies the person behind the counter is more likely to be 
a pharmacist or a salesperson who is an employee who 
has no direct benefit from selling more medicines. To 
our knowledge, this is the first study to investigate the 
relationship between size of a pharmacy and over-the-
counter sale of antibiotics. In a general study of sales 
of medications without medical prescription, Rogers 
et al. observed that the lowest level of over-the-counter 
medicine purchases was recorded in inner cities whilst 
the highest levels were found in rural pharmacies and 
small towns [16]. In our study, more than 80% of the 

large pharmacies were located in cities and these phar-
macies were more likely to follow the legislation.

The actors who participated in the study had many 
years of experience acting as patients in university 
tests for medical students and trainees in the specialty 
of family medicine. Nevertheless, this study has some 
limitations. Firstly, we did not obtain information on 
the income of the visited pharmacies. As a surrogate, 
we classified pharmacies according to their size based 
on the number of salespersons attending customers. 
These parameters were observed by the two actors. 
Another limitation is that we could not study the rela-
tionship between the profession, pharmacist or other 
employee, of the attending person and the likelihood 
of selling an antibiotic without a medical prescrip-
tion. The actors attempted to approach them as nor-
mal customers and asking about the profession of the 
attending person may have raised suspicion. Another 
limitation to be taken into account is the fact that the 
distribution of cases was not uniform among the differ-
ent sizes of pharmacies because the actors simulated 
cases with urinary tract infections less frequently and 
cases with sore throat more frequently in the larg-
est pharmacies, while cases of acute bronchitis were 
simulated more frequently the medium-sized pharma-
cies. However, sales of antibiotics were highest among 
small pharmacies and lowest in large pharmacies, and 
this pattern was found for all three case scenarios. 

With the growing importance of self care, deregulation 
of medicines and the perceived need to reduce work-
load of general practitioners, community pharmacists 
have, in the last years, sought to establish themselves 
as advice givers about medicine usage and symptom 
management [17]. In addition, pharmacists are very 
accessible in Spain and reach nearly the entire popula-
tion, with a mean of 2,143 inhabitants served by each 
pharmacy [18]. This is one of the lowest ratios observed 
in the European Union. However, Spain is one of the 
European countries where community pharmacies are 
more strictly regulated, with clear restrictions on own-
ership. For instance only pharmacists are allowed to 
own a pharmacy and each pharmacist can only own a 
maximum of one pharmacy. As a consequence, phar-
macy chains are not allowed in Spain [18]. Despite 
strict regulations, many pharmacies still sell antibi-
otics to patients without a medical prescription. This 
practice is also common, although illegal, in at least 
one other European country [12], and might be present 
in other countries since self-medication with antibiot-
ics is common in southern and eastern European coun-
tries [19]. Most patients are aware of this practice and 
go directly to a pharmacy rather than wait and pay for 
a medical consultation. The practice is also well known 
from immigrants from countries that are strictly regu-
lated in this context. Väänänen et al., for example, 
showed that the antibiotic use habits of Finns change 
completely when they move to Spain [20]. 

Figure 
Percentage of pharmacies in which the antibiotic was 
obtained depending on size of pharmacy and type of area, 
Catalonia, 2008 (n=197)
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This study showed that small pharmacies in Catalonia 
are more likely to dispense antibiotics without a 
medical prescription, whereas large pharmacies, that 
probably have a greater income, more closely follow 
the prevailing legislation of not selling antibiotics to 
patients without a medical prescription. This observa-
tion should now be confirmed in other countries where 
over-the-counter sales of antibiotics are prevalent and 
should be taken into account by programmes aiming at 
achieving a more prudent use of antibiotics.
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