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PROBLEMS OF FALSE MEDICINES' DISTRIBUTION AND PROSPECTS OF 
COMBAT: SURVEY OF SPECIALISTS AND CONSUMERS RESULTS 

Serhii Lebed, Alla Nemchenko  

The aim: comparative analysis of the results of a questionnaire survey of pharmaceutical and medical professionals 
and consumers, conducted by the authors during 2019–2021 to identify opinions on which there are coincidences and 
differences, as well as an assessment of the problem of drug counterfeiting in Ukraine to develop approaches to prevent 
their spread. 
Materials and methods. The study used scientific publications, as well as the results of a survey of specialists of the 
State Service of Ukraine for Medicines and Drug Control (State Medical Service) and its territorial bodies, pharmaceu-
tical and medical professionals of health care institutions and consumers on the fight against drug falsification. The 
research was conducted using the methods of questionnaires, systematization and generalization. 
Results. According to the results of a comprehensive questionnaire during 2019-2021, it was found that the share of 
CM in the Ukrainian pharmaceutical market is estimated at 5 % by a majority of respondents on average 58.5 %, in-
cluding 59.7 % of experts of the State Medical Service, 42.3 % of pharmacy specialists, 11.4 % by doctors and 73.5 % 
by consumers. Respondents' answers about the signs of drug falsification differ significantly, so most experts believe 
that this is a change in the usual signs (taste, smell, color), while pharmacy specialists – labelling in a foreign lan-
guage, doctors – no therapeutic effect, for consumers it is a change in packaging design (labels) and a significantly 
lower price. The main sales channels of CM for experts and pharmacy specialists are e-commerce (68.7 % and 75.7 %, 
respectively), while the majority of consumers could not determine.  
Many experts and pharmacy specialists pointed to the need to introduce special security features of packaging in the 
form of 2d barcodes as the main method for protection and detection of CM (79.1 % and 39.6 %, respectively). Most of 
the surveyed pharmacy workers and consumers believe that the risk of purchasing counterfeit drugs is higher in the 
pharmacies of individual entrepreneurs or small pharmacy chains. 
The main problem that hinders the effective fight against drug counterfeiting was the imperfect legislation (68.7 %). 
Regarding effective tools in the fight against counterfeit drugs, experts called a significant strengthening of the powers 
of the regulatory body - following the example of the FDA (70.1 %).  
Conclusions. It is established that the most important priorities of the state policy for combating CM in Ukraine are the 
improvement of the system of state control and quality assurance of medicines, in particular 2d coding, as well as the 
need to strengthen the responsibility for drug falsification. The results of research on the problem of drug falsification 
indicate the feasibility of introducing a systematic survey for a wider range of respondents – professionals and consum-
ers 
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1. Introduction
According to the report of the European Union In-

tellectual Property Office on trade in counterfeit pharma-
ceutical products (The Organization for Economic Coop-
eration and Development and the European Union Intel-
lectual Property Office on Trade in Counterfeit Pharma-
ceutical Products), the global level of trade in counterfeit 
medicines (CM) in 2016 reached 4.4 billion dollars [1]. 
During operation “Pangea”, a raid against organized 
crime in March 2020, Europol seized four million pack-
ages of various counterfeit drugs and about 34,000 coun-
terfeit surgical masks. Among the counterfeit drugs were 

antiviral drugs, antimalarial drug chloroquine, as well as 
dietary supplements and vitamin drugs [2]. 

At a time when the Covid-19 epidemic poses un-
precedented challenges to the health sector, the Council 
of Europe is urging governments to be extremely vigilant 
about counterfeit or CM and medical devices. Unfortu-
nately, little is known about the true impact on public 
health and the socio-economic impact of substandard and 
counterfeit pharmaceuticals. A strong evidence base is 
needed to help prevent, detect and respond to counterfeit 
medicines and medical devices and the threat to public 
health they pose [3]. 
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That is why the understanding of experts of na-
tional regulatory authorities, practitioners in the field of 
medicine and pharmacy and consumers of drugs is ex-
tremely important for the development of methods to 
effectively combat the spread of counterfeit products. 

Various scientists are constantly studying the 
problem of drug falsification, finding ways and methods 
to prevent their spread. Thus, in particular, in the article 
[4] the authors investigated the mobile applications 
available on the communications market, which allow to 
detect counterfeit products. In the publication [5] the 
authors proposed to use the concept of CounterChain – a 
technology based on blockchain, to implement a unified 
solution that provides broad control of the supply chain 
of drugs and increase consumer safety. 

Article [6] proposes to introduce authentication of 
each dose of the drug to increase the digital level of secu-
rity of pharmaceutical companies, as the main problem of 
serialization (2d coding) is that it is aimed primarily at 
secondary packaging and could not be used directly on 
tablets.  

In his publication [7] the author draws attention to 
the fact that to detect CM it is advisable to actively in-
volve consumers of pharmaceutical products. Most of 
them are unlikely to report CM problems due to fears of 
privacy breaches, which may indicate that complications 
and deaths from the use of counterfeit and substandard 
drugs purchased, for example, outside the network of 
legal pharmacies will not be tracked. no law enforcement 
or regulatory bodies. 

The opinion of pharmacists about counterfeit 
drugs in Qatar was studied by scientists in the publication 
[8]. They concluded that one of the main factors leading 
to the spread of CM is the lack of sufficient information, 
knowledge and awareness of this problem in society. It 
should be noted that similar surveys were conducted, for 
example, in Sweden [9] and Kazakhstan [10].  

Ukraine has taken certain steps to implement 
measures to combat the proliferation of counterfeit prod-
ucts, in particular to establish liability for the illicit traf-
ficking of counterfeit medicines and medical devices. So, 
our country was one of the first to ratify without any 
restrictions the Council of Europe Convention of 
28.10.2011 on counterfeiting of medical devices and 
similar crimes that threaten health care. The relevant law 
was adopted on June 7, 2012, in Ukraine the Convention 
entered into force on January 1, 2016 [11]. But a com-
mon and quite important part of the problem of combat-
ing drug counterfeiting in Ukraine, according to the au-
thors, is the lack of state authorities to use on a regular 
basis methods of interviewing experts, manufacturers, 
importers, distributors, pharmacies, doctors, public pro-
fessional associations and citizens on awareness of the 
problems of drug counterfeiting to form a conceptual 
model for the implementation of state policy to prevent 
drug counterfeiting. 

Therefore, the aim of the research was a com-
parative analysis of the results of a survey of pharma-
ceutical and medical professionals and consumers to 
identify opinions that coincide and disagree, as well as 
assess the extent of the problem of drug counterfeiting 
in Ukraine to develop approaches to prevent their 
spread.  

2. Planning (methodology) of the study 
To achieve this goal, the following stages of re-

search were proposed: 
– analysis of scientific publications on a range of 

issues related to assessing the status and effectiveness of 
combating the spread of CM in Ukraine and the world, 
identifying current issues of drug counterfeiting and 
modern methods of combating their spread in the country 
and the world (Phase I – preparatory); 

– development of 4 questionnaires to study the 
opinions of specialists of the State Medical Service of 
Ukraine and its territorial bodies, managers and special-
ists of pharmacies, doctors and consumers of drugs, justi-
fication of the required number of respondents, selection 
of respondents based on their purposeful choice  
(Phase II – methodological); 

– determining the procedure for conducting ques-
tionnaires in each group of respondents, organizing the 
survey, collecting and preliminary analysis of completed 
questionnaires for each group of respondents (Phase III – 
organizational); 

– statistical processing of the received question-
naires, determination of statistical indicators that charac-
terize the consistency of respondents' opinions separately 
for each group (Phase IV – statistical); 

– critical evaluation of the results obtained within 
each group of respondents, as well as a comparative 
analysis of the opinions of pharmaceutical professionals, 
doctors and consumers, the search for points of contact 
and differences (Phase V – analytical); 

– registration of the received results, definition of 
perspective directions of the research, preparation of 
materials in open access (Phase VI – summarizing). 

Thus, the proposed design contains 6 stages, 
which reflect the peculiarities of conducting question-
naires in pharmacy, in particular the relevance of modern 
problems of CM spread. 

 
3. Materials and methods 
Quantitative estimates of CM volume in the 

pharmaceutical market, particularly in Ukraine, are con-
tradictory, as official reporting cannot give a complete 
picture of shadow processes. According to the authors, it 
is possible to obtain objective data on these issues by 
conducting sample surveys of specialists and consumers. 
Similar pilot surveys on the problems of drug falsifica-
tion, availability of information technology and aware-
ness of specialists in the field of medicine and pharmacy 
were conducted in Qatar [8], Sweden [9], USA [12], 
Kazakhstan [10] and others. 

Analysis of scientific publications [13–20] and 
practical experience in the research allowed to develop  
4 questionnaires, which included data on respondents, as 
well as up to 21 questions in two sections on the assess-
ment of the state and problems of combating the spread 
of CM. Respondents were offered, depending on the 
questions, from 1 to 9 answer options, and also provided 
options - another answer or I hesitate to answer. The 
questionnaire was conducted through a personal written 
survey. 

During 2019–2021, the authors conducted a sur-
vey in 4 groups of respondents to study the views of 
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pharmacy professionals, physicians and consumers of 
drugs on expert assessment of the effectiveness of com-
bating the spread of CM in Ukraine, as well as ways to 
improve methods of detection and exactly: 

– specialists of the State Medical Service of Ukraine 
and its territorial bodies – 67 experts, both from the central 
office of the State Medical Service – 16 (23.9 %) and its 
territorial bodies – 51 (76.1 %) from almost all regions of 
the country; 

– specialists of pharmacies in different regions of 
Ukraine and various forms of ownership – 437 respond-
ents, managers, pharmacists, more than 53 % of respond-
ents work in management positions (heads of pharma-
cies), which confirms a high level of education, experi-
ence in the pharmaceutical industry more than 64 % have 
more than 10 years; 

– doctors of almost all profiles from 27 health 
care institutions of regional, city and district subordina-
tion of one of the regions of Ukraine, which provide both 
primary and specialized medical care – a total of  
821 respondents, including 14.8 % hold managerial posi-
tions, 60.8 % have the highest category and 76.2 % – 
work experience in the medical field for more than  
10 years, which confirms their fairly high level of educa-
tion and qualification; 

– consumers of drugs of different ages, places of 
residence, with different levels of monthly income and 
education – 600 visitors to 26 pharmacies owned by 13 
businesses (licensees) located in the western, eastern, 
central, northern and southern regions of the country.  

The selection of respondents was carried out on 
the basis of their purposeful selection, taking into ac-
count the following basic principles: a high level of edu-
cation and qualification and the availability of the neces-
sary professional experience of such specialists. 

To assess the consistency of the responses of all 
groups of respondents – pharmaceutical and medical 
professionals and consumers – on the questionnaire, we 
calculated the correlation coefficients or consistency of 
Kendall using the program Statistica.  

 
4. Research results 
CMs are illegal and dangerous products because 

they generally do not meet the basic requirements for 
drugs – in terms of their effectiveness, safety and quality. 
They could be ineffective (do not contain active ingredi-
ents or contain them in inappropriate quantities, or not be 
bioequivalent), be dangerous (contain unacceptable 
amounts of toxic impurities or undeclared active pharma-
ceutical ingredients (APIs) with other dangerous effects) 
and / or poor quality (because they are not produced in 
accordance with the requirements of Good Manufactur-
ing Practice, GMP). 

The urgency of the problem of drug falsification 
for the population sometimes leads to attempts to manip-
ulate politicians (to attract attention and increase the 
rating of voters) and officials (to obtain additional fund-
ing and authority) [21]. That is why it is necessary to 
understand the real scale of the problem, to assess the 

level of threat, to develop really effective methods to 
combat this phenomenon. One of the important elements 
in this issue is to study the opinions of experts, special-
ists, consumers of drugs on awareness of the problems of 
drug falsification. To this end, during 2019–2021 we 
conducted a comprehensive survey of experts – em-
ployees of the central office and territorial bodies of the 
State Medical Service, employees of pharmacies in 
different regions of the country, doctors of different 
profiles and consumers. The conducted statistical calcu-
lations show that the correlation between the assess-
ments of the respondents separately for each group is 
significant, namely:  

– for specialists of the State Medical Service –  
τ = 0.15> 0.12 (Tkp); 
– for specialists of pharmacies –  
τ = 0.79> 0.16 (Tkp); 
– for doctors – τ = 0.21> 0.13 (Tkp); 
– for consumers of drugs – τ = 0.66> 0.2 (Tkp),  

where τ is the calculated correlation coefficient, Tkp is the 
critical value for the null hypothesis. 

Thus, the Kendall coefficient calculated from the 
obtained data exceeds its critical values, which confirms 
the consistency of the answers of all groups of respond-
ents in the surveys. 

We highlighted, in our opinion, important answers 
of respondents to similar questions asked during the 
questionnaire. Thus, the share of counterfeit drugs in the 
Ukrainian pharmaceutical market at 5 % was estimated 
by 59.7 % of surveyed experts, 42.3 % of surveyed 
pharmacy professionals, 11.4 % of doctors and 73.5 % of 
consumers – visitors to pharmacies, on average 58.5 % of 
respondents (Fig. 1). 

According to the results of the questionnaire, 
we can say that the share of counterfeit drugs in 
Ukraine is up to 5 %, because the majority of respond-
ents (on average 58.5 %) answered exactly that. How-
ever, it is noteworthy in the survey that four times 
more pharmacy employees than consumers believe 
that the share of counterfeit drugs in the pharmaceuti-
cal market is from 10 to 50 % (31.1 % and 8.4 %, 
respectively). Attention should be paid to the opinion 
of doctors, namely a significant percentage of them – 
46.9 %, who believe the level of falsification from 10 
to 50 %. Apparently, their opinion is influenced by the 
almost daily receipt of information from the territorial 
bodies of the State Medical Service about the need to 
withdraw from circulation certain batches of drugs 
that are prohibited for sale. 

In our opinion, the answers of the respondents 
about the signs that can signal that the drug is counterfeit 
are quite important. Thus, according to most experts, a 
change in the usual symptoms (taste, smell, colour) may 
already indicate the falsification of drugs. Instead, for 
most employees of pharmacies, the main sign of drug 
falsification was called labelling in a foreign language. 
Changing the design of packaging (labels) and a signifi-
cantly lower price is the main sign of falsification of 
drugs for most consumers (Fig. 2).  
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Fig. 1. Survey results on the share of counterfeit drugs in the pharmaceutical market of Ukraine 

 

 
Fig. 2. The results of the survey on the main signs of drug falsification 

 
Only 0.46 % of pharmacies, against 83.1 % of 

doctors, 41.2 % of experts and 15.4 % of consumers 
named the lack of therapeutic effect as a sign of drug 
falsification. Obviously, there is a better awareness of 
pharmacy staff compared to other categories of respond-
ents with the specifics of drug use (conditions and meth-
od of administration, interaction with other drugs, adher-

ence to treatment, etc.), which may affect the lack of 
effect from drug use. 

The main sales channels of CM for experts and 
pharmacy specialists are e-commerce (68.7 % and  
75.7 %, respectively). Instead, the majority of surveyed 
drug users could not answer this question (60.5 %),  
Fig. 3. 
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Fig. 3. The results of the survey on the main sales channels of counterfeit drugs 

 
 
A fairly high percentage of consumer responses 

(15.4 %) indicates such a sales channel for counterfeit 
drugs as doctors themselves. It can be assumed that there 
are many facts of drug trafficking by doctors during the 
reception of patients. 

Equally important are the respondents' answers to 
the questions of what methods should be used to detect 
CM. The majority of experts (over 79 %) pointed to the 
need to introduce special protective elements of packag-
ing in the form of 2d barcodes, Fig. 4.  

Consumers in this case were asked whether they 
are ready to increase the cost of drugs due to the intro-
duction of additional security features by manufacturers 

in the form of 2d barcodes. The vast majority of consum-
ers of pharmaceutical products (over 68 %) expect from 
manufacturers investment and coverage of the cost of 
additional labelling with control samples of packaging of 
drugs produced to protect against counterfeiting, without 
increasing the price of drugs.  

From the point of view of the risk of purchasing 
counterfeit drugs, it was interesting, according to the 
authors, to ask both employees and consumers of phar-
macies in which pharmacies such a risk is higher. It was 
suggested to choose one answer from the five offered. 
The results of the answers are shown in Fig. 5. 

 
 

 
 

Fig. 4. The results of the survey on the main methods that allow to detect counterfeit drugs 
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Fig. 5. Survey results on pharmacies that are at greater risk of purchasing counterfeit medicines 

 
Most respondents, as seen in Fig. 5, do not fully 

trust the pharmacies of individual entrepreneurs or small 
pharmacy chains (40.3 % and 42.9 %), which is almost 
twice as much as the response of respondents to large 
pharmacy chains (about 21 %). 

 
5. Discussion of research results 
At the level of state regulation and control in the 

field of pharmaceutical activity in Ukraine, a system to 
prevent the spread of CM has been established, but there 
is a lack of methods to respond appropriately in a given 
situation, as well as well-established communication by 
the state to the general public, the rights and limits of 
responsibility of doctors, consumers and other entities in 
the context of combating counterfeiting. The share of 
CM in the pharmaceutical market of Ukraine is up to 5 % 
was estimated by an average of 58.5 % among total sur-
veyed, including 59.7 % of surveyed experts, 42.3 % of 
surveyed pharmacy professionals, only 11.4 % of doctors 
and 73.5 % of consumers – visitors pharmacies. Accord-
ing to most experts, a change in the usual symptoms 
(taste, smell, colour) may already indicate the falsifica-
tion of drugs. Instead, for most pharmacy professionals, 
labelling in a foreign language was cited as the main sign 
of drug falsification. Changing the design of the package 
(label) and significantly lower price is the main sign of 
counterfeiting of drugs for most consumers. In our opin-
ion, a rather significant assessment of 83.1 % of physi-
cians about the lack of therapeutic effect as a sign of drug 
falsification, requires a separate in-depth study of the 
causes of this situation. The main sales channels for 
counterfeit drugs for pharmacy experts and specialists 
consider e-commerce. Instead, the majority of surveyed 
drug users could not answer this question. Most experts 
pointed to the need to introduce special security features 
for packaging in the form of 2d barcodes, as the main 
method to protect the market and facilitate the detection 
of counterfeit drugs. Most of the surveyed pharmacy 
workers and consumers believe that the risk of purchas-
ing counterfeit drugs is higher in the pharmacies of indi-
vidual entrepreneurs or small pharmacy chains. 

The main problem that prevents the effective fight 
against drug falsification by experts was the imperfect 
legislation (68.7 %) and lack of funding, low wages of 
employees of the State Medical Service (61.2 %). More 
than 86 % of experts identified the abolition of warnings 
about inspections of pharmaceutical market players as 
the main direction that needs to be changed in the inspec-
tion procedure. 

Regarding effective tools in the fight against 
counterfeit drugs, experts called a significant strengthen-
ing of the powers of the regulatory body - following the 
example of the FDA (70.1 %), serial independent quality 
control of imported and manufactured drugs (64.2 %) 
and strengthening the responsibility for admission to 
market of drugs with unproven effectiveness (59.7 %). 
70.2 % of pharmacy specialists identified batch quality 
control of medicines in independent laboratories at the 
stage of wholesale trade, which should be introduced as 
an additional measure to combat drug falsification.  

Comparing the results with the results of the re-
search by other scientists, it should be noted that for 
example in the publication [7] the author concludes that 
changes in consumer behaviour over the past decade (e.g. 
increasing the share of online purchases) have played a 
key role in the growing problem of counterfeit drugs, 
which is confirmed by our study, as the main sales chan-
nels of CM for experts and pharmacy professionals are e-
commerce (68.7 % and 75.7 %, respectively). 

The authors in the publication [8] proved that be-
tween pharmacists and consumers in Qatar, where the 
survey was conducted, there is no significant difference 
in how they perceive counterfeit and substandard drugs. 
Both categories have the same level of susceptibility to 
counterfeit drugs, as well as a moderate level of vulnera-
bility to counterfeit and substandard drugs. The same 
conclusions can be drawn from our study, as the answers 
of respondents (both experts, pharmacy professionals and 
consumers) about the share of counterfeit drugs in 
Ukraine (up to 5 %) were the vast majority. 

In a publication [9], the authors concluded from a 
survey of Swedish doctors that the vast majority of doc-
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tors (over 78 %) know the term “illegal and falsified 
drugs”, and 36.5 % lack reliable knowledge about the 
problems of drug falsification. In our study, more than  
83 % of physicians in the absence of therapeutic effect of 
the drugs they prescribed, attributed this to their falsifica-
tion, and more than 46 % of physicians believed that the 
proportion of falsified drugs is from 10 to 50 %, which 
significantly different from expert estimates and pharma-
cy specialists and may also indicate a lack of knowledge 
about awareness of the problems of drug falsification in 
Ukraine. 

In the publication [10] during the survey of phar-
macists in Kazakhstan, the authors claim that the majori-
ty of respondents (40 % of them) called the most effec-
tive way to solve the problem of proliferation of counter-
feit drugs was to increase criminal liability for counter-
feiting and illegal sale of counterfeit drugs. Instead, in 
our study, the most effective way to solve this problem 
was to significantly strengthen the powers of the regula-
tory body - following the example of the FDA (70.1 % of 
experts), and the introduction of serial quality control of 
drugs in independent laboratories at the wholesale stage 
(70.2 % of pharmacies).  

Study limitations. Questionnaire survey of doc-
tors was conducted on the example of one area due to 
resource constraints of the authors. Despite the agree-
ment of the respondents of this group, the analysis of the 
obtained assessments, in our opinion, requires further 
expansion of the survey of physicians, especially in the 
regional aspect. 

Prospects for further research. Important from 
the point of view of building a conceptual model for the 
implementation of state policy to prevent drug falsifica-
tion are the answers of experts and pharmacy specialists to 
assess the real state of the fight against drug counterfeiting 
in Ukraine at this stage. Thus, in particular, among the 
most important priorities of state policy to combat counter-
feit drugs, 74.6 % of experts called improving the system 
of state control and quality assurance of drugs, and more 
than 70 % of experts consider it necessary to strengthen 
responsibility for drug counterfeiting. 

Prospects for further research are the introduction 
of methods of systematic questionnaires for a wider 

range of respondents (doctors, manufacturers and distrib-
utors of pharmaceutical products, importers, public asso-
ciations, as well as directly citizens). 

 
6. Conclusions 
During 2019–2021, the authors conducted a com-

prehensive questionnaire survey of 4 groups of respond-
ents to study the views of pharmacists, physicians and 
drug users, which provides the most objective data on the 
spread and evaluation of the effectiveness of CM control. 
According to the results of the survey, it was found that 
the most probable share of CM in Ukraine is up to 5 %. 
According to most experts, a change in the usual symp-
toms (taste, smell, colour) may indicate falsification of 
drugs. However, respondents' opinions on the main signs 
of drug falsification differ by groups: for pharmacy pro-
fessionals it is a marking in a foreign language; for doc-
tors – lack of therapeutic efficacy; for consumers – a 
change in the design of the package (label) and a signifi-
cantly lower price. 

The main problem in the fight against drug falsifi-
cation according to experts was imperfect legislation. It 
was found that the most important priorities of public 
policy to increase the effectiveness of combating the 
spread of counterfeit drugs, most respondents consider 
improving the system of state quality control of drugs, 
including the introduction of 2-d barcode scanning and 
strengthening liability for drug falsification. Among the 
most important tools to minimize the problem of drug 
counterfeiting is the strengthening of the powers of the 
regulatory body. Comparison of the obtained results with 
similar foreign studies indicates their high correlation, 
and also confirms the feasibility of conducting such sys-
tematic surveys for a wider range of respondents – pro-
fessionals and consumers. 
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