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Abstract  
Background: Throughout Europe, legal online pharmacies increasingly sell online drugs as well as other products such as dietary 
supplements. Online sale of pharmaceuticals however is closely connected to the phenomenon of drug falsification. 
Objective: The aim of this study was to assess the opinions of a sample of Italian community pharmacists towards the sale of 
pharmaceuticals on the web, as well as their knowledge and experience with falsified drugs. 
Methods: A self-administered questionnaire was distributed by means of an online platform between October 2016 and January 2017. 
Collected information included: demographics, workplace and role, opinions towards the online sale of pharmaceuticals, whether the 
pharmacy has a website, knowledge and opinions about falsified drugs. 
Results: A total of 668 community pharmacists completed the questionnaire (mean age: 48.5, SD 12.4 years, 52.3% women). 
Favourable opinions about online sale of pharmaceuticals were expressed by 4.9% of participants for prescription drugs, 25.4% for 
nonprescription drugs, and 51.6% for other products. Favourable opinions occurred more often among males and owners/directors of 
pharmacies in comparison to females and employees, and among pharmacists working in pharmacies with websites doing e-
commerce. Knowledge about falsified drugs was limited, with 24.5% of respondents failing to indicate that falsified drugs may contain 
less or different ingredients, 46.4% less and/or different excipients, and 72.3% ignoring that falsified drugs may be lethal. One in 3 
respondents didn't know about falsified drugs in Italy, however 51 participants had previous experience with falsified drugs and 21 
provided specific information. 
Conclusions: Italian community pharmacists have low confidence in the online sale of pharmaceuticals, as well as alarmingly limited 
knowledge about falsified drugs, even if many of them reported previous experiences. Results may support targeted interventions to 
increase pharmacists' knowledge about pharmaceuticals and the web, as well as concerning falsified drugs, and suggest community 
pharmacies as key components of integrated systems aimed at monitoring falsified drugs. 
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INTRODUCTION 

In July 2011, the Council of the European Union and the 
European Parliament adopted the Falsified Medicines 
Directive (Directive 2011/62/EU).1 The directive introduced 
new unified measures to ensure medicine safety and 
rigorously control the trade in medicines, with the ultimate 
goal of protecting public health. Member states were 
expected to transpose Directive 2011/62/EU into national 
laws by 2 January 2013. Italy in particular implemented the 
EU directive in february 2014 with the Legislative Decree n. 
17 which introduced substantial legislative changes about 
falsified drug, drug brokerage, drug shortage, intermediary 
distribution of drugs.2 The same Decree also allowed legal 
online pharmacies to sell online non-prescription and over-
the-counter (OTC) drugs, while the online sale of other 
products (e.g. dietary supplements) was already 
permitted.2 

Before Directive 2011/62/EU, the European Union lacked 
common rules on the online sale of pharmaceuticals, and 

individual countries regulated such sales independently. 
For example, in Italy online sales of prescription and over-
the-counter (OTC) drugs were forbidden by the code of 
ethics of the Federation of Professional Associations of 
Pharmacists. Indeed, the sale of drugs online has usually 
been perceived in Italy as a public health risk, mostly 
because of the prevalence of misleading information and 
deceptive practices by unauthorized websites selling 
pharmaceutical products.3-6 

Illegal websites indeed often sell falsified medicines.4-6 
Online sale of pharmaceuticals is closely connected to the 
phenomenon of drug falsification. Falsified medicines are 
fake medicines which may be contaminated, or contain any 
different or no active ingredient, or may contain the right 
active ingredient but at the wrong dose, being thus harmful 
for consumers.7 According to a report released by the 
Centre for Medicines in the Public Interest, projects 
falsified drug sales to reach USD 75 billion in 2010 in USA 
alone, a 92 % increase from 2005.8 In 2011, the rough 
estimated market size of falsified medicines was around 
USD 200 billion, ranking first place ahead of prostitution 
(USD 190 billion) and marijuana (USD 140).9 High revenues 
on falsified medicines make them very more attractive to 
criminal networks. According to the International Institute 
of Research Against Counterfeit Medicines, for USD 1,000 
invested, the trafficking of falsified currency or of heroin 
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would bring a return of USD 20,000, of falsified cigarettes, 
USD 43,000, and falsified drugs, between USD 200,000 and 
USD 450,000.10 In 2017, Interpol’s Operation Pangea X 
involved 197 police, customs and health regulatory 
authorities from 123 countries, leading to 25 million illicit 
and falsified medicines seized worldwide, seizure of more 
than USD 51 million worth of potentially dangerous 
medicines, 3,584 websites taken offline and the suspension 
of more than 3,000 online adverts for illicit 
pharmaceuticals.11 The close connection between traffic of 
falsified medicines and the Internet may therefore likely 
affect the public perception and opinions about online sale 
of drugs by legal online pharmacies. 

In Italy, the number of legal online pharmacies raised from 
just 54 at the beginning of 2016 to 694 in July 2018.12 
Online pharmacies nonetheless still represent a very small 
fraction of Italian community pharmacies, which are about 
18,000, possibly suggesting pharmacists' and/or consumers' 
distrust towards the online sale of medicines.13 The present 
study was therefore undertaken to assess the opinions of a 
sample of Italian community pharmacists towards the 
online sale of prescription drugs, non-prescription drugs 
and other products, as well as their knowledge and 
experience with falsified drugs. The existence and 
characteristics of community pharmacy websites and 
pharmacists' beliefs regarding their customers' use of 
Internet to search for health related information and to buy 
medicines were also investigated. 

 
METHODS 

Participants 

A survey was conducted between October 2016 and 
January 2017 in collaboration with the online newsletter 
Farmacista33 (http://www.farmacista33.it/). An online 
questionnaire was established 
(https://it.research.net/r/W37MCMD) and advertised 
through an online press release, which was e-mailed to all 
the about 35000 pharmacists subscribing the newsletter. 
The press release was included in five daily newsletters 
sent out over the study period. The survey was conducted 
according to the Italian Code regarding the protection of 
personal data (http://garanteprivacy.it) and all the 
participants consented to the use of the information, 
provided in anonymous form, for the purposes of the 
present study. 

Questionnaire 

The questionnaire was developed from a previous one 
successfully used in a previous survey.14 The questionnaire 
included three sections and collected data on the following: 

• Respondents’ age and sex, the role they play in their 
pharmacy, and the pharmacy type and location. 

• Opinions towards the online sale of prescription drugs, 
non-prescription drugs and other products. 

• Whether the respondent’s pharmacy has a website and 
its characteristics. 

• Knowledge and opinions about falsified drug. 

In compliance with Italian rules regarding questionnaire-
based surveys, all participants consented to the use of the 
information they provided. 

Analysis 

Collected data were recorded in Microsoft Excel (Version 
14.0.0 for Mac). Records were validated according to 
International Quality Standard ISO 2859 guidelines (ISO 
2859-4:2002) and the data set was considered suitable for 
analysis. Before analysis, each record was checked for intra- 
and inter-section coherence. After a descriptive analysis of 
the data, a statistical approach was selected based on the 
distribution of responses. Proportions were compared 
using contingency table analysis by means of chi-square 
test and Fisher’s exact test to estimate odds ratios with 
95% confidence intervals. Calculations were performed 
using GraphPad Prism version 5 for Windows (GraphPad 
Software, San Diego, CA, USA). 

 
RESULTS  

Participants 

A total of 668 community pharmacists completed the 
questionnaire. The respondents comprised 349 women 
(52.3%) and 318 men (47.7%). One respondent did not 
indicate the gender. The mean age was 48.5 (SD 12.4) years 
(range: 23–88 years). Most respondents were in the age 
range 31-40 (141, 21.1%), 41-50 (150, 22.6%), and 51-60 
(209, 31.4%). Respondents <30 years old were 61 (9.2%), 
and >61 were 104 (15.6%). Three respondents did not 
indicate the age. 

Regarding pharmacy type, 618 (92.5%) respondents worked 
in pharmacies and 49 (7.3%) in para pharmacies 
(pharmacies which sell only non-prescription and OTC 
drugs as well as nutritional supplements). One respondent 
did not indicate the pharmacy type. The respondent was a 
pharmacy owner/director in 375 cases (56.1%), and a 
pharmacist employee in 292 cases (43.9%). Pharmacy was 
located in a town with less than 5000 inhabitants in 162 
cases (24.3%), with 5000-10000 inhabitants in 102 cases 
(15.3%), with 10000-20000 inhabitants in 180 cases 
(27.0%), and with more than 20000 inhabitants in the 
remaining 223 cases (33.4%). One respondent did not 
indicate personal position and inhabitants of town. Most 
pharmacies were in Northwest Italy (253, 38.4%) and in 
Northeast Italy (138, 21.0%). Pharmacies were in Central 
and South Italy respectively in 111 cases (16.9%) and 93 
cases (14.1%). Pharmacies in Insular Italy were 63 (9.6%). 
Ten respondents did not indicate location of the pharmacy. 

Opinions towards the online sale of pharmaceuticals 

Only 32 (4.9%) participants favourably viewed the online 
sale of prescription drugs. Participants who expressed 
favourable opinions towards the online sale of 
nonprescription drugs were 166 (25.4%), and towards the 
online sale of other products (e.g. dietary supplements) 
they were 337 (51.6%) (p<0.0001). There was therefore a 
trend towards increasing favourable opinions across the 
three categories of pharmaceuticals (p<0.0001). 

http://www.farmacista33.it/
https://it.research.net/r/W37MCMD
http://garanteprivacy.it/
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Table 1 shows the association between favourable opinions 
towards the online sale of pharmaceutical products and 
respondent characteristics. Online sale of prescription 
drugs was not associated with any respondent 
characteristics. On the contrary, favourable opinions 
towards the online sales of nonprescription drugs and of 
other products were associated with male sex (29.4% vs 
21.8% among females, and 59.4 vs 44.4% among females, 
respectively), and with being owner/director of the 
pharmacy (28.4% vs 21.5% among employees, and 55.0 vs 
47.2% among employees, respectively). Favourable 
opinions towards the online sales of other products was 
also associated with younger age (<40 years old vs >41 
years old, p=0.027, odds ratio [95%CI]: 1.467 [1.047-
2.056]). Location of pharmacy had no association with 
personal opinions, either in terms of town inhabitants or in 
terms of Italian macro-regions (Table 1). 

Pharmacy websites and e-commerce 

Most of respondents (338, 50.6%) were working in a 
community pharmacy that had an official website. Among 
these respondents, 136 (40.2%) stated that their 
pharmacy’s websites were updated at least weekly, 99 
(29.3%) monthly, and 71 (21.0%) less than monthly. Only 29 
(17.4%) respondents declared the website had never been 
updated. In 3 cases, no answers were provided to the 
question. 

In 133 cases (20.4% of total respondents, 39.3% of 
respondents working in a pharmacy with a website), the 
website was developed for e-commerce purposes (in 3 
cases [2.3%] for non-prescription/OTC drugs only, in 73 
cases [54.9%] for other products only, and in 51 cases 

[38.3%] for both categories of pharmaceuticals; answer was 
missing in 6 cases [4.5%]). 

Respondents working in a pharmacy which used social 
networks were 273 (41.8%). Most popular social networks 
were Facebook (225, 82.4%) and Google+ (40, 6.0%). Social 
network contents were updated at least weekly in 165 
cases (62.7%), monthly in 64 cases (23.4%), less than 
monthly in 29 cases (10.6%), and never in 13 cases (4.8%). 
In 2 cases, no answers were provided to the question. 

Among respondents working in a community pharmacy 
with an official website, those who did e-commerce were 
more favourable to the online sale of any pharmaceuticals 
(Figure 1). Namely, the online sale of prescription drugs 
was approved by 12% of those who did e-commerce vs 3% 
of those who did not e-commerce, that of nonprescription 
drugs by 49% vs 16%, and of other products by 79% vs 48%. 

Knowledge and opinions about falsified drug 

When asked about most prominent characteristics of a 
falsified drug, respondents indicated that production and 
distribution occurs violating Good Manufacturing and 
Distribution Practices (85% of respondents) and that 
falsified drugs contain less and/or different active 
ingredient(s) (75.5%), and less or different excipients 
(57.6%). About one in 4 respondents (27.7%) suggested 
that falsified drugs may have lethal effects. 

Based on their experience, respondents believed that in 
Italy falsified drugs are widespread (23.0% of respondents) 
or not so much widespread (43.7%), while one in 3 (33.3%) 
didn't know (Table 2). Respondents who didn't know were 
more frequently females (41.5% vs 24.3% males, p<0.001), 

Table 1. Favourable opinions towards the online sale of pharmaceuticals. 

 prescription drugs nonprescription drugs other products 

 
n (%) p-value 

odds ratio 
[95%CI] 

n (%) p-value 
odds ratio 

[95%CI] 
n (%) p-value  

odds ratio 
[95%CI] 

All respondents (653) (a) 32 (4.9)   166 (25.4)   337 (51.6)   

Gender          

Female (340) 12 (3.5) 0.104 0.536 
[0.257:1.116] 

74 (21.8) 0.031 0.668 
[0.469:0.952] 

151 (44.4) <0.001 0.545 
[0.400:0.744] 

Male (313) 20 (6.4)   92 (29.4)   186 (59.4)   

Age (years)  0.169 
(b) 

  0.062 
(b) 

  0.031 
(b) 

 

≤30 (61) 6 (9.8)   23 (37.7)   37 (60.6)   
31-40 (141) 4 (2.8)   39 (27.6)   78 (55.3)   
41-50 (150) 9 (6.0)   30 (20.0)   72 (48.0)   
51-60 (209) 8 (3.8)   48 (23.0)   96 (45.9)   

≥61 (104) 3 (2.9)   25 (24.0)   52 (50.0)   

Role          
Owner/Director (369) 21 (5.7) 0.361 1.498 

[0.710:3.160] 
105 (28.4) 0.046 1.454 

[1.012:2.089] 
203 (55.0) 0.049 1.369 

[1.004:1.867] 
Employee (284) 11 (3.9)   61(21.5)   134 (47.2)   

Location of pharmacy 
(town inhabitants) 

 0.815 
(b) 

  0.239 
(b) 

  0.201 
(b) 

 

<5000 (159) 7 (4.4)   36 (22.6)   76 (47.8)   
5000-10000 (96) 5 (5.2)   19 (19.8)   45 (46.9)   

10001-20000 (178) 9 (5.0)   54 (30.3)   100 (56.2)   
>20000 (220) 11 (5.0)   57 (25.9)   116 (52.7)   

Location of pharmacy (region)  0.883   0.420   0.905  
Northwest (248) 11 (4.4)   62 (25.0)   126 (50.8)   
Northeast (132) 6 (4.5)   37 (28.0)   72 (54.5)   

Central (111) 3 (2.7)   21 (18.9)   57 (51.3)   
South (92) 5 (5.4)   27 (29.3)   44 (47.8)   

Insular (61) 2 (3.3)   14 (22.9)   31 (50.8)   

Notes: (a) 15 missing answers; (b) Chi-square test for trend. 
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<30 years old (48.9% vs 31.6% of those >31 years old, 
p=0.042), and employees (38.9% vs 28.9% 
owners/directors, p=0.044). 

Among participants, 51 (7.6%) reported previous 
experience with falsified drugs, however only 21 provided 
specific information (Table 3), including 7 cases of falsified 

drugs identified by name, 10 cases of suspected falsified 
however without clear identification of the product(s), and 
4 cases reported by patients. 

Most respondents believed that customers of their 
pharmacies use the Internet to search for information 
about drugs or disease often (55.5% and 75.7% of 

Table 2. Opinions and previous experiences about falsified pharmaceuticals. 

 

 widespread 
n (%) 

uncommon 
n (%) 

don't know 
n (%) 

p-value (b) odds ratio 
[95%CI] 

A. Drugs 

All respondents (405) (a) 93 (23.0) 177 (43.7) 135 (33.3)   

Gender      
Female (212) 48 (22.6) 76 (35.9) 88 (41.5) 0.0003 0.454 [0.296:0.696] 

Male (193) 45 (23.3) 101 (52.3) 47 (24.4)   

Age (years)    0.607 (c)  
≤30 (45) 8 (17.8) 15 (33.3) 22 (48.9)   

31-40 (90) 20 (22.2) 47 (52.2) 23 (25.6)   
41-50 (83) 17 (20.5) 37 (44.6) 29 (34.9)   

51-60 (121) 34 (28.1) 49 (40.5) 38 (31.4)   
≥61 (64) 13 (20.3) 28 (43.8) 23 (35.9)   

Role      
Owner/Director (225) 53 (23.6) 107 (47.5) 65 (28.9) 0.044 1.566 [1.033:2.374] 

Employee (180) 40 (22.2) 70 (38.9) 70 (38.9)   

B. Other products 

All respondents (405) (a) 94 (23.2) 174 (43.5) 135 (33.3)   

Gender      
Female (212) 54 (25.5) 80 (37.7) 78 (36.8) 0.140 0.720 [0.475:1.092] 

Male (193) 40 (20.7) 96 (49.7) 57 (29.6)   

Age (years)    0.268 (b)  
≤30 (45) 10 (22.2) 14 (31.1) 21 (46.7)   

31-40 (90) 15 (16.7) 49 (54.4) 26 (28.9)   
41-50 (83) 15 (18.1) 35 (42.2) 33 (39.7)   

51-60 (121) 43 (35.5) 48 (39.7) 30 (24.8)   
≥61 (64) 10 (15.6) 30 (46.9) 24 (37.5)   

Role      
Owner/Director (225) 52 (23.1) 108 (48.0) 65 (28.9) 0.044 1.566 [1.033:2.374] 

Employee (180) 42 (23.3) 68 (37.8) 70 (38.9)   

Notes: (a) 262 missing answers; (b) "widespread"/"uncommon" vs "don't know"; (c) chi-square test for trend. 

Figure 1. Favourable opinions towards the online sale of pharmaceuticals among respondents working in a community 
pharmacy with an official website. 

On the X-axis of each graph, “yes” denotes answers provided by respondents working in pharmacies which do e-
commerce, while “no” indicates answers from those working in pharmacies with websites but not doing e-commerce. 
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participants, respectively) or sometimes (39.8% and 21%). 
Respondents also believed that pharmacy customers buy 
drugs on the Internet often (3.8% of participants) or 
sometimes (45.2%). 

 
DISCUSSION 

The main findings of our survey are that: 

(i) only less than 5% of Italian community pharmacists 
favourably viewed the online sale of prescription 
drugs, about 25% had favourable opinions about the 
online sale of nonprescription drugs, and more than 
50% was favourable to the online sale of other 
products; 

(ii) favourable opinions towards the online sale of 
nonprescription drugs and of other products (but not 
of prescription drugs) were more frequent in males 
and among owners/directors of pharmacies in 
comparison to females and employees; 

(iii) pharmacists working in pharmacies with websites doing 
e-commerce were more favourable to the online sale 
of any pharmaceuticals; 

(iv) knowledge about characteristics of falsified drugs was 
limited, with 25-50% of respondents failing to indicate 
that falsified drugs may contain less and/or different 
ingredients and less and/or different excipients, and 
only one in 4 respondents knowing that falsified drugs 
may be lethal; 

(v) about one in 3 respondents didn't know about 
circulation of falsified drugs in Italy, and they were 
more frequently female, <30 years old and employees, 
nonetheless 51 participants reported previous 
experience with falsified drugs and 21 were able to 
provide specific information. 

Legal online sale of drugs in Italy has been regulated only 
recently. Indeed, Italy transposed Directive 2011/62/EU 
governing the online trade in pharmaceutical products into 
national law only in 2014, and allowed the online sale of 
nonprescription drugs, but not of prescription drugs.2 This 
slow and cautious approach to regulation may reflect and 
possibly justify distrust for the Internet among pharmacists 
in Italy. Our survey was performed between October 2016 
and January 2017, more than 2 years since the transposal 
of Directive 2011/62/EU into Italian law, when only 379 of 
the nearly 19,000 pharmacies in Italy were ready to sell 
drugs online.15 Currently, Italian pharmacies selling drugs 
online are still only 694, suggesting Italian pharmacists 
remain distrustful towards the e-commerce.12 

Anyway, circumstantial evidence may indicate that Italian 
pharmacists' confidence in the online selling of 
pharmaceutical products is nevertheless rising. In a 
previous survey conducted between July 2011 and 
February 2012 and including 239 community pharmacists in 
northern Italy, we found that no participants favourably 
viewed the online sale of prescription drugs, 10% 
favourably viewed the online sale of nonprescription drugs, 
and 28% favourably viewed the online sale of other 
pharmaceutical products.14 Results of the present survey, 
performed more than 4 years later and 2 years after 
legalisation of online sale of pharmaceutical products in 
Italy, show that pharmacists' opinions became more 
favourable (25% favouring nonprescription drugs, 50% 
favouring other products, and up to 5% prescription drugs, 
even if in Italy they are not allowed so far). Interestingly, in 
the previous survey females were less favourable than 
males towards the online sale of pharmaceutical products, 
a finding which has been confirmed by the present study. 
Our results also show that favourable opinions towards the 
online sale of pharmaceuticals were associated with being 
owners/directors of pharmacies and working in a 
community pharmacy with an official website doing e-

Table 3. Reported experiences involving falsified pharmaceuticals. 

Falsified drugs  
 Tadalafil (3 cases), sildenafil (2 cases), paracetamol, nandrolone 

Suspected falsified pharmaceuticals  
(no drug names) 

 

  Cream tube with content lower than expected; 

 List of ingredients missing from the label of a galenic pharmaceutical; 

 Mineral (sodium/potassium) supplement; 

 Pharmaceuticals from Eastern Europe with additional labels and possibly not kept 
under proper conditions; 

 Pharmaceuticals bought in Africa with label reporting the wrong drug and/or without 
expected quality requirements; 

 Contraceptive pills with normal external packaging but modified internal blister; 

 Imported products, however apparently coming from an extra-EU country; 

 Dietary supplement for weight loss; 

 Falsified drug identified thanks to controls; 

 Para-pharmaceutical with altered colour. 

Suspected cases reported by 
patients 

 

  Patient reports contraceptive drug bought in another pharmacy, which contained a 
package insert written in Spanish; 

 Patient reports pharmaceutical products and parapharmaceuticals sold in a Chinese 
shop; 

 Patient shows a sildenafil-containing product bought on the web at low price and 
which was apparently produced in Morocco; 

 Patient shows a sildenafil-containing product bought on the web and apparently 
produced in Thailandia. 



Lombardo S, Marino F, Cosentino M. A nationwide web-based survey of a sample of Italian community pharmacists' perceptions 
and opinions about online sales of medicines and falsified drugs. Pharmacy Practice 2019 Oct-Dec;17(4):1593.  

https://doi.org/10.18549/PharmPract.2019.4.1593 

 

www.pharmacypractice.org (eISSN: 1886-3655 ISSN: 1885-642X) 6 

commerce, possibly suggesting that many factors play a 
role in shaping opinions. Owners/directors may be 
motivated by direct interest in additional revenues as well 
as by willingness to increase visibility of their pharmacies 
through the use of novel technologies. On the other side, 
working in a pharmacy doing e-commerce likely provides 
direct experience of e-commerce mechanisms which in 
turn may result in increased confidence towards the 
Internet as an effective and safe tool for communication 
and marketing. 

The Internet is increasingly used as a source of health-
related information, and people using the Internet for 
health-related searches are estimated from 30% up to 
more than 70% in the United States and in Europe.16-18 We 
previously showed that, in a sample of 1008 community 
pharmacy customers in Northern Italy, 26% reported used 
the Internet to search for information about medicines or 
dietary supplements, and 59% to search for information 
about disease.19 More recently, another survey performed 
in Italy among a sample of 913 parents of public school 
students showed that more than 73% used the Internet to 
search for information about antibiotic use.20 Use of the 
Internet to provide drug information may nonetheless also 
promote unconventional channels for drug purchase, 
negatively affecting the sales of traditional brick-and-
mortar pharmacies.21 The Internet indeed appears to 
contribute significantly to the abuse of prescription 
medications owing to the many websites offering such 
drugs for sale without a prescription; further, the number 
of people buying medicines online is steadily increasing.22,23 
In the present survey, when asked about their opinions 
concerning Internet use by customers of their pharmacies 
to search for information about drugs or disease, 
pharmacists answered that it occurred often (55.5% and 
75.7% of participants, respectively) or sometimes (39.8% 
and 21%). Moreover, pharmacists believed that pharmacy 
customers buy drugs on the Internet often (3.8% of 
participants) or sometimes (45.2%). Results of a recent 
study conducted in Italy show that participants who had 
purchased pharmaceutical products online at least once 
were about 16%, while data from the “Fakeshare II” project 
show that in Italy about 5.8% buy habitually or often and 
15.8% sometimes or rarely medicines online.24-25 
Community pharmacists appear therefore well aware of 
pharmacy customers' possible use of the Internet to 
retrieve disease- and drug-related information, and even to 
buy medicines online. They may even possibly get more 
insightful information on the purchase of medicines on the 
Internet. This finding is important especially in view of the 
potential key role of pharmacists to promote the 
appropriate use of the Internet for health-related purposes 
by the public, ultimately contributing to improve health 
outcomes.26 

According to our results, Italian community pharmacists' 
knowledge about falsified drugs was limited. Basic 
characteristics of falsified drugs such as containing less 
and/or different ingredients and less and/or different 
excipients were correctly identified by only 50-75% of 
respondents, and only 25% included lethality among the 
potential risks of falsified drugs. In Italy, the Decree 
17/20142 states that drugs may be falsified in relation to 
packaging, labelling, denomination and composition, 

including dosage and excipients, origin and distribution. It is 
thus suggested that knowledge of regulatory references by 
Italian community pharmacists is at least limited. Studies 
addressing pharmacists' awareness about falsified drugs 
have been performed so far in several countries, including 
California, Jordan, Iran, Yemen, Sudan, and Lebanon, 
however to our best knowledge this is the first 
investigation in Italy.27-32 Italian community pharmacists' 
need for more information and educational programmes 
about falsified drugs is also suggested by about 33% of our 
respondents (mainly younger and females) being unable to 
estimate the circulation of these products in Italy. 
Remarkably, the Italian Medicines Agency itself recently 
admitted that there is a dramatic lack of data about 
falsified drugs circulating in Italy, although circumstantial 
evidence suggests that they steadily raised over the last 
few years (from about 20000 falsified units confiscated 
over one week in 2010 up to about 90000 in 2017).33 

On the other side, nonetheless, 51 participants to our 
survey reported previous experience with falsified drugs 
and 21 were able to provide information on specific cases, 
including direct observation of falsified drugs as well as 
suspected cases reported by patients (Table 3), suggesting 
that community pharmacies could effectively contribute to 
survey the circulation of falsified drugs. Experiences with 
identified falsified drugs as described by respondents 
included drugs for erectile dysfunction, androgenic anabolic 
preparations and analgesics, which are also listed (together 
with antiviral and anorectic drugs) among products most 
often confiscated in Italy during international operations 
against falsified drugs.34 

The present survey is the first of its kind in Italy and its 
purpose was mainly exploratory. In particular, participants 
were not selected to provide a representative sample of all 
Italian community pharmacists. In 2016, Italian community 
pharmacists as a whole were about 57660, aged on average 
47 years old, 69% female, and 35% pharmacy 
owners/directors.35 The present study included 668 
community pharmacists (thus about 1% of the whole 
reference population), aged 48.5, about 52% females, and 
56% pharmacy owners/directors. Most respondents 
worked in pharmacies located in Northwest Italy (about 
38%) and in Northeast Italy (21%). Pharmacists working in 
Central and South Italy were respectively about 17% and 
14%, while those working in Insular Italy were nearly 10%. 
Distribution of community pharmacies in Italy is: Northwest 
28%, Northeast Italy 18%, Central 19%, South 24%, Insular 
11%.36 In comparison to the reference population, our 
sample was thus of similar age, however with 
underrepresentation of females (52% vs 69%) and 
overrepresentation of pharmacy owners/directors (56% vs 
35%). Moreover Northwest pharmacies were 
overrepresented (38% vs 28%), South pharmacies were 
underrepresented (14% vs 24%), while proportions in 
Northeast, Central and Insular regions were similar. Such 
differences should be taken in mind when applying results 
to specific contexts. 

 
CONCLUSIONS 

The results of the present survey show that Italian 
community pharmacists still have limited confidence in the 
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online sale of pharmaceuticals, although favourable 
opinions are growing in comparison to the recent past. 
Fears concentrate on prescription drugs and are apparently 
affected by professional experience with the e-commerce. 
Knowledge about falsified drugs is alarmingly limited, 
however a significant proportion of pharmacists reported 
previous experience with falsified drugs. This study 
represent a basis for targeted interventions aimed at 
increasing pharmacists' knowledge and abilities about the 
online sales of pharmaceuticals as well as concerning 
falsified drugs. It is also suggested that community 
pharmacies should be considered as potential key 
components of any integrated system aimed at monitoring 
the circulation of falsified drugs. 
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