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ABSTRACT* 
Background: In 1999, the Pharmacists Association 
of Gipuzkoa, a Spanish province with a population 
of 700,000, initiated a campaign to reduce the 
common practice in community pharmacies of 
dispensing antibiotics without prescription. 
Objective: The study was designed to assess the 
ongoing effectiveness of this program in reducing 
nonprescription dispensing of antibiotics. 
Methods: In March 2009, 2 young women posed as 
simulated patients and visited each of the 280 
operating community pharmacies in Gipuzkoa. In 
139 of these pharmacies, randomly selected, the 
simulated patients feigned the symptoms of an 
uncomplicated urinary tract infection and requested 
an unspecified antibiotic. In the remaining 141, the 
actress requested a specific antibiotic, only 
describing her symptoms upon request by the 
dispensing staff. The rate of nonprescription 
dispensing had previously been estimated at 70.5% 
in 2000 and 42.2% in 2004. Univariate and 
multivariate analyses were performed, based on a 
number of variables related to the pharmacy and 
staff. 
Results: In the current study, antibiotics were 
dispensed without prescription by 49 of 280 
pharmacies (17.5%). The product- and symptom-
based scenarios had similar rates of 16.3% and 
18.7%, respectively. The only variables which 
appeared to affect the nonprescription dispensing 
rate were the gender of the dispenser, being males 
more likely to dispense (OR=3.135, 95%CI [1.286, 
7.646]), and the number of previous antibiotic-
awareness campaigns in which the pharmacy had 
participated (OR=1.057, 95% CI [1.008, 1.107]). 
The community population, its number of 
pharmacies, the years in business of each 
pharmacy, or its revenue, did not appear to 
influence the nonprescription dispensing rate.  
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IMPACTO DE UN PROGRAMA PARA 
REDUCIR LA DISPENSACIÓN DE 
ANTIBIÓTICOS SIN RECETA EN ESPAÑA 
 
RESUMEN 
Antecedentes: En 1999, el Colegio de 
Farmacéuticos de Gipuzkoa, una provincia 
española con una población de 700.000 habitantes, 
inició una campaña para reducir la práctica común 
de dispensar antibióticos sin receta. 
Objetivo: Este estudio fue diseñado para evaluar la 
efectividad de este programa en la reducción de la 
dispensación de antibióticos. 
Métodos: En marzo 2009, 2 mujeres jóvenes 
actuaron como pacientes simuladas y visitaron 
todas las 280 farmacias comunitarias en ejercicio 
en Gipuzkoa. En 139 farmacias aleatoriamente 
seleccionadas, las pacientes simuladas fingieron 
síntomas de una infección urinaria no complicada y 
solicitaron un antibiótico sin especificar. En las 
restantes 141, las actrices solicitaron un antibiótico 
específico, describiendo sus síntomas solo si se lo 
solicitaba el personal dispensador. La tasa de 
dispensación sin receta había sido establecida 
previamente en el 70,5% en 2000 y 42m2% en 
2004.Se realizaron análisis univariados y 
multivariados basados en algunas variables 
relacionadas con el personal de la farmacia. 
Resultados: En el presente estudio 49 de las 280 
farmacias (17,5%) dispensaron antibióticos sin 
receta. Los escenarios de producto y de síntomas 
tuvieron tasas similares de 16,3% y 18,7%, 
respectivamente. Las únicas variables que parecían 
influir en la tasa de dispensación sin receta fueron 
el género del dispensador, siendo los hombres más 
proclives a dispensar (OR=3,135, IC95% [1,286, 
7,646]), y el número de campañas de 
concienciación en las que había participado la 
farmacia previamente (OR=1,057, CI95% [1,008, 
1,107]). La población de la localidad, su número de 
farmacias, la antigüedad de la farmacia o su cifra de 
negocios no parecieron influir en la tasa de 
dispensación sin receta. 
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Conclusión: El programa multifactorial a largo 
plazo del Colegio de Farmacéuticos de Gipuzkoa, 
España, parece que fue efectivo en la reducción de 
la tasa de antibióticos dispensados sin receta en 
farmacias comunitarias. 
 
Palabras clave: Antibacterianos; Automedicación; 
Utilización de Medicamentos; Farmacias; Ejercicio 
profesional; Simulación de Paciente; España 
 
 

INTRODUCTION 

Although antibiotics represent one of the major 
improvements in public health, their excessive use, 
particularly as a result of self-medication, has led to 
an increasing problem in antibiotic resistance.1-3 
Although, self-medication with antibiotics is most 
common in developing countries,4-10 developed 
countries in Europe are not immune.11 For example, 
a study that included 19 different European 
countries and regions reported rates of antibiotic 
self-medication ranging between 0.1 and 21%.12 
The attitude toward self-medication appears to differ 
between northern and southern European countries, 
with countries in the southern regions having much 
higher rates.13,14 

Self-medication with antibiotics is a major concern 
in Spain, whose rate of both antibiotic consumption 
and resistance is one of the highest in Europe.1,2 In 
a survey carried out in 1995 and 1996, 32.1% of 
antibiotics dispensed in community pharmacies 
were without a prescription order.15 Another study 
reported that the European Surveillance of 
Antimicrobial Consumption (ESAC) underestimated 
the extent of antibiotic consumption in Spain by 
between 31.6 and 34.3%, because it failed to 
include private physicians’ prescriptions and 
nonprescription sales.16 The magnitude of the 
problem was illustrated by a recent study that found 
that an individual posing as a patient was able to 
obtain antibiotics without a prescription in 54.8% of 
requests.17 

Different strategies have been employed in Spain to 
reduce the sale of antibiotics without prescription. In 
2006, the Ministry of Health launched a mass-media 
advertising campaign using the message 
“Responsible use of antibiotics. Using them properly 
today, they will protect us tomorrow.” Between 2004 
and 2006, a health department in the Valencia 
region established a multidisciplinary program 
targeting physicians, community pharmacies, and 
patients.18 In the same year, major physicians’ and 
pharmacists’ associations in Spain released a joint 
declaration containing directives for physicians, 
pharmacists, and the national healthcare 
administration.18 

Gipuzkoa is a Spanish province with a population of 
700,000. In 1999, the Gipuzkoa Pharmacists’ 
Association, in association with the local health 
administration, launched a program to reduce 
nonprescription dispensing of antibiotics in the 
region’s community pharmacies. This program had 
three components. First, staff in community 
pharmacies was trained in the appropriate use of 

antibiotics and in the dangers of antibiotic 
resistance. Second, posters and leaflets were 
circulated to community pharmacies, primary care 
centers, and dental clinics, describing five basic 
principles on the rational use of antibiotics. In a third 
arm of the program, pharmacies were required to 
submit a report each time a patient requested an 
antibiotic without a prescription. In the first set of 
these records analyzed, pharmacists reported that 
68.9% of the antibiotics they sold were dispensed 
without a prescription.19 Four further assessments 
were carried out between 1999 and 2004, revealing 
antibiotic dispensing without prescription 
percentages of 70.5, 67.5, 46.0, and 42.2%, 
respectively.20 The last of these assessments found 
that requests for nonprescription antibiotics in 
Gipuzkoa community pharmacies had declined in 
parallel, with corresponding rates of 10.6, to 8.5, 
5.3, and 3.6% out of the total of antibiotics sold in 
the province.20 

Because these figures were based on community 
pharmacists´ self-reported data, they were possibly 
affected by social desirability bias and the 
Hawthorne effect.21 

Therefore, the current study aimed to assess the 
practice of dispensing antibiotics without 
prescription in Gipuzkoa community pharmacies, 
using simulated patients. 

 
METHODS  

Study design 

In this descriptive, cross-sectional study, two young 
women were trained to act as simulated patients 
requesting antibiotics in two different scenarios. 
Training consisted of one three-hour session per 
scenario, in which the actresses were taught how 
they should perform, how they should answer 
various questions, and what information they were 
and were not allowed to give the pharmacy staff. 

At each of the 281 pharmacies studied, one of two 
different request scenarios was randomly chosen to 
be enacted. In the symptom-based scenario, the 
simulated patient asked for an unspecified antibiotic 
after reporting symptoms of a urinary-tract infection. 
In the product-based scenario, the simulated patient 
specifically requested Augmentine® 500 mg (a 
combination of amoxicillin and clavulanic acid), 
describing symptoms of a urinary-tract infection only 
if questioned. In both scenarios, actresses were 
asked to make every attempt to purchase the drug. 

Data collection 

The simulated patients visited all Gipuzkoa 
community pharmacies in March of 2009. At the end 
of each purchasing attempt, the actress completed 
a questionnaire with information such as who 
initially served her, who completed the dispensing, 
the details of any staff identification badges, and 
whether a private consultation area existed and was 
used. 

For each pharmacy visited, the database of the 
Pharmacists’ Association was used to retrieve 
information that included the population of the 
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municipality and the number of pharmacies it 
contained, the gender of the owner and their 
academic degrees, and the number of the staff 
members in the pharmacy. 

To maintain confidentiality, the data were collected 
into two separate Excel datasheets, one for the 
Association data and another for the patient 
simulation information. Each spreadsheet contained 
an identification number of the pharmacy but no 
other identifying data. After all the data were 
collected, the two datasheets were merged in a way 
that prevented identification of the participating 
pharmacies. 

The study was approved by the Executive board of 
the Gipuzkoa Pharmacists Association. Ethical 
approval is not required for this kind of study in 
Spain. 

Statistical analysis 

The main variable for the study was categorical: 
whether or not an antibiotic was dispensed. 
Univariate analysis was carried out using the chi-
square test for categorical variables and the Mann-
Whitney test for discrete and continuous variables. 
A multivariate analysis with a binary logistic 
regression was also performed. 

 
RESULTS  

Of a total of 281 pharmacies, 141 were randomly 
allocated to the product-based request group and 
140 to the symptom-based request group. The 
number in the symptom-based request group was 
reduced to 139 after one of its pharmacies was 
closed for maintenance. The groups did not differ 
significantly in any of the studied covariates (Table 
1). 

Simulated patients successfully obtained an 
antibiotic in a total of 17.5% of pharmacies (49/280). 
In the product-based scenario, simulated patients 
obtained antibiotics in 16.3% of pharmacies 
(23/141), while the antibiotic was obtained in 18.7% 
of pharmacies (26/139) when the symptom-based 

scenario was employed. There was no significant 
difference in the proportion of successful requests 
between the 2 groups (Fisher's exact test, p=0.639). 

There was no significant association between the 
proportion of successful requests and either the 
population of the surrounding municipality or the 
number of pharmacies it contained. An antibiotic 
was provided without prescription in 24% of cases 
(n=6) where the pharmacy was the only one in the 
municipality, 25.0% (n=6) where there was one 
other pharmacy, 16.7% (n=1) where the 
municipality had 3 pharmacies, and 16.0% of cases 
(n=36) where more than 3 pharmacies existed 
(Pearson’s chi-square, p=0.568). An antibiotic was 
provided by 27.3% of pharmacies (n=9) in 
municipalities with fewer than 5,000 inhabitants, 
16.1% of pharmacies (n=5) where the population 
was between 5,000 and 9,999, 19.7% (n=15) where 
the local population was 10,000 to 24,999, 12,5% 
(n=4) where the population was between 25,000 
and 49,999, 8.3% (n=2) where the population 
exceeded 50,000, and 16.7% (n=14) in the capital 
city (Pearson’s chi-square, p=0.483). 

Whether an antibiotic was provided similarly did not 
depend on the owner’s gender, with 18.2% of 
requests (n=12) successful in male-owned 
pharmacies, 16.4% (n=31) when the owner was 
female, and 24.0% (n=6) when the pharmacy was 
owned by a partnership (Pearson’s chi-square, 
p=0.634). The number of the years the pharmacy 
had been owned by the current owner also did not 
influence the chance of a successful request, as 
pharmacies providing the antibiotic had been owned 
for an average of 20.0 years (SD=12.0) while those 
that refused had been owned for an average of 18.3 
years (SD=11.6) (Mann-Whitney, p=0.388). 
Pharmacies who provided an antibiotic were owned 
by pharmacists who had finished their degree an 
average of 25.7 years previously (SD=10.5), while 
owners of non-providing pharmacies had completed 
their degree an average of 24.6 years previous to 
the study (SD=9.8) (Mann-Whitney, p=0.619). 

Table 1. Characteristics of the pharmacies investigated 
 Product-based Symptom-based p-value 
Gender 

Male 
Female 

Societies 

 
36 (25.5%) 
92 (65.2) 
13 (9.2%) 

 
30 (21,6%) 
97 (69,8%) 
12 (8.6%) 

0.703* 

Number of pharmacies in the 
Municipality 

Unique 
Two 

Three 
More than three 

 
 

13 (9.2%) 
12 (8.5%) 
2 (1.4%) 

114 (80.9%) 

 
 

12 (8.6%) 
12 (8.6%) 
4 (2.9%) 

111 (79.9%) 

0.866* 

Population in the municipality 
< 5,000 

5,000 to 9,999 
10,000 to 24,999 
25,000 to 49,999 

> 50,000 
Capital city 

 
17 (12.1%) 
14 (9.9%) 

37 (26.2%) 
18 (12.8%) 

9 (6.4%) 
46 (32.6%) 

 
16 (11.5%) 
17 (12.2%) 
39 (28.1%) 
14 (10.1%) 
15 (10.8%) 
38 (27.3%) 

0.681* 

Years owning  17.3 (SD=11.4) 19.9 (SD=11.8) 0.067** 
Years since degree 24.0 (SD=9.6) 25.6 (SD=10.2) 0.247** 
Technicians in staff 1.1 (SD=0.9) 1.1 (SD=0.9) 0.980** 
Participation in campaigns 9.4 (SD=8.2) 9.0 (SD=8.3) 0.797** 
* Pearson’s chi square; ** Mann-Whitney 
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The size of the pharmacy, as measured by the 
number of pharmacists and technicians on staff, 
also appeared not to influence whether antibiotics 
were provided without prescription. Pharmacies that 
did provide the antibiotic had an average of 1.0 
technician (SD=0.8), while non-dispensers had an 
average of 1.1 (SD=0.9) (Mann-Whitney, p=0.560). 
Whether there was a private consultation area also 
appeared to have no influence, with the antibiotic 
being provided in 20% of pharmacies with such an 
area (n=2) and 16.2% lacking one (n=42) (Fisher's 
Exact Test, p=0.751). 

In the pharmacies visited, 33.2% of the dispensing 
staff (n=93) wore an identification badge. Of these, 
30.7% were pharmacists (n=86) and 2.5% were 
technicians (n=7). Whether or not identification 
badges were worn did not appear to influence 
whether antibiotics were provided, with 19.4% of 
badge-identified staff (n=18) and 16.6% of 
unidentified staff (n=31) providing the antibiotic 
(Fisher's exact test, p=0.565). 

Two variables did influence the provision of 
antibiotics. First, 31.9% of men (n=15) provided 
antibiotics without prescription, while only 14.6% of 
women did so (n=34) (Fisher's exact test, p=0.010). 
The second important variable was the number of 
previous campaigns to promote the rational use of 
antibiotics in which the potential dispenser had 
participated. Antibiotic providers had participated in 
an average of 7.0 campaigns (SD=7.9), compared 
to an average of 9.7 campaigns (SD=8.3) for those 
who refused to provide without prescription (Mann-
Whitney test, p=0.041). 

In a logistic regression analysis including all the 
studied variables, only the latter two showed a 
significant degree of association with whether or not 
antibiotics were provided without prescription order. 
The corresponding regression model allowed the 
correct classification of 84.4% of cases, with a high 
negative predictive value (100%) but a low positive 
predictive value (4.5%) (Hosmer and Lemeshow, 
p=0.372). The regression coefficient for each act of 
participation in a campaign was 1.057 (95%CI 
[1.008, 1.107], p=0.021), while the regression 
coefficient for male versus female dispensers was 
3.135 (95%CI [1.286, 7.646], p=0.012). 

 
DISCUSSION 

Simulated patients have been used for assessing a 
number of different aspects of community 
pharmacists’ performance,22-25 including the sale of 
antibiotics without prescription.17 This research 
methodology is necessary wherever professionals 
may be tempted to hide their actual behavior and 
performance because of a potential desirability 
bias.26 The use of a simulated patient in this study 
allowed us to test the actual performance of a 
pharmacist confronted with the choice of dispensing 
antibiotics without a prescription, rather than 
assessing knowledge, attitudes, or behavior that 
would normally be obtained by surveys and 
questionnaires.  

We chose to use symptoms of an uncomplicated 
urinary tract infection in both test scenarios because 

this is a prevalent condition among young females 
like the two actresses were. In addition, studies 
have indicated that there is a low compliance to 
treatment guidelines for this group of patients in 
Spain and elsewhere.27,28 Furthermore, Spanish 
laws explicitly prohibit the dispensing of any 
antibiotics without prescription, regardless of the 
patient’s medical condition or symptoms.  

We found that male staff appeared to be more 
predisposed to dispense antibiotics to a young 
female complaining of urinary tract symptoms than 
did female staff. More research should be done to 
find out if this gender association prevails with other 
medical conditions or patient characteristics. 
Although with weak impact, we also identified an 
association with a pharmacy’s previous participation 
in antibiotic rational use campaigns. This finding 
reinforces the utility of these awareness campaigns. 
As in previous studies, we could find no association 
between antibiotic dispensing practices and the age 
and other characteristics of the pharmacy itself.29  

Large-scale campaigns to reduce the use of 
antibiotics are common in the U.S.30 and the 
European Union,31,32 where they have met with 
varying success rates. However, there has been 
little published research regarding campaigns 
directed specifically toward reducing the 
contribution of pharmacists to self-medication by 
dispensing without prescription orders. The current 
analysis, using simulated patients, has allowed us 
to assess directly the consequences of an existing 
ten-year program directed toward reducing the 
provision of nonprescription antibiotics in community 
pharmacies. Previous evaluations estimated that 
antibiotics were provided without prescription in 
response to 87.9% of requests in 2000,19 and to 
42.2% in 2004.20 Our current results indicate that 
after a ten-year campaign of public and pharmacist 
education in Spain, only 17.5% of requests for 
antibiotics without prescription in Gipuzkoa 
community pharmacies were successful. 

 
CONCLUSIONS 

A ten-year campaign by the Gipuzkoa Pharmacists 
Association has been successful in significantly 
reducing the rate at which antibiotics are dispensed 
without prescription in community pharmacies. 
Although more remains to be done, this result 
underscores the ability of Pharmacists’ institutions 
in changing the dispensing practices of their 
members with respect to antibiotics and potentially 
other medications. 
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