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Abstract
Background: Counterfeit drugs have been reported as the primary cause of increased morbidity and drug
resistance in developing countries. However, consumers' awareness of the prevalence of fake drugs in
developing countries remains unknown.

Objectives: To assess consumers' awareness and the principal contributors of counterfeit drugs, propose
measures to curb this menace in developing countries.

Method: Data were collected using a questionnaire with 24 questions bordering on consumer awareness
and measures taken by health professionals in combating the prevalence of counterfeit drugs. All the
questions were fully completed by participants and submitted online. The data were analyzed using both
deductive and inductive approaches.

Results: It was observed that the level of awareness of counterfeit drugs among consumers varies across
different countries. A high level of awareness was reported in countries with improved technology for
combating substandard drugs, comparable to countries with lesser technology. The results show that
pharmacy retailers and pharmaceutical industries are the major contributors to the prevalence of
counterfeit medicines in developing countries. It was observed that consumers are exploring brand
awareness and the physical appearance of drugs in the �ght against counterfeit drugs.

Conclusion: This study assessed consumers' awareness of counterfeit drugs in selected developing
countries and proposed measures that the government can implement in the �ght against counterfeit
drugs. These measures and �ndings may be appropriate in designing awareness programs and
developing a framework for monitoring pharmaceutical production companies and supply chains.

Background
Over the years, there has been a growing trend in morbidity, mortality, and lack of trust in pharmaceutical
products due to drug counterfeiting, especially in developing countries [1]. This has led to an increase in
drug resistance and toxicity [2,3]. Many research papers and organizations have not clearly de�ned the
word 'counterfeit drug' [4]. A drug containing the same active ingredient stated on the label can still be
termed counterfeit if it is not packaged correctly using suitable packaging materials that can maintain its
proper identity throughout its shelf life [5]. A drug can still be considered counterfeit when it contains the
same, less or more than the active ingredients stated on the label [6]. Drug counterfeiting goes beyond the
percentage content of the active ingredient in a pharmaceutical product [7]. It encompasses the entire
process of drug production, from raw material sampling to intermediate speci�cation and packaging [8].
According to [9], the prevalence of counterfeit drugs across the globe ranges from 1–50%, with the
developing countries experiencing a higher percentage of these statistics. This is because of the low-
quality assessment and a lack of suitable equipment for drug monitoring [10]. Drug counterfeiting has
drastically affected the pharmaceutical industries over the years [11]. The prevalence of drug
counterfeiting has resulted in consumers lacking trust in many pharmaceutical products, resulting in a
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gradual decrease in demand [12]. The health implications of counterfeit drugs can be immediate or long-
term [13]. When a drug contains more active ingredients in a formulation, it results in outright overdose
consumption [14]. Drug overdose has been discovered to be the primary cause of increased morbidity
and drug resistance [15].

There are reported counterfeit antimalaria drugs, such as beta-lactam, artemisinin derivatives, and
chloroquine manufactured in Africa and Asia [16]. Including harmful substances (impurities) during
production can also result in adverse effects and mortality [17]. Counterfeit drugs that contain an
adequate amount of the active pharmaceutical ingredients but of inferior quality, commonly termed
defective drug formulation, can cause bacterial resistance [18]. Counterfeiting the packaging of a
pharmaceutical product can lead to product degradation and the formation of toxic compounds [19]. It is
necessary to adhere to strict quality control measures in ensuring that pharmaceutical products maintain
their true identity throughout shelf-life [20]. Here, we assess consumers' awareness, leading contributors
and distributors of counterfeit drugs, also propose measures to curb the menace of counterfeit medicines
in developing countries.

Methods

Study Area
The study was carried out across different countries of Africa and the South Paci�c. Figure 1 shows
regions where data was collected using online questionnaires. Participants were drawn from Ghana,
Nigeria, South Africa, Laos, Kenya, and Pakistan. Respondents from Zambia, Zimbabwe, Togo, Tanzania,
Rwanda, and DR. Congo partly participated in the study.

Data Collection
We carried out a general review before the assessment to ascertain awareness and reported counterfeit
drug cases across targeted countries. A questionnaire with 24 questions bordering on consumers'
awareness and measures taken by health professionals in combating the prevalence of counterfeit drugs
was developed and hosted online through a google doc sheet. Data were collected from participants from
July 2020 to September 2020. Participants included in the study were those that had used drugs for
medical reasons. Those who had not used drugs for medical reasons were excluded from the research,
and further data from them were not considered for this study. The assessment was applied directly to
regulatory workers and consumers. Therefore, it can be stated that the quality of data collected is
comparable across the questionnaires. The questions were comprehensive, and there was no con�ict of
interest between participants, individuals, and the authors. All the questions were fully completed by
participants and submitted online. The questionnaire also contained open-ended questions for
participants to share their views on pressing issues that needed to be addressed.

Data Analysis
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The descriptive statistics were conducted at a 95% con�dent interval limit using IBM SPSS Statistics 21
and a Data Analysis tool pack in Microsoft Excel 2016. The data were analyzed using both deductive and
inductive approaches. The inductive analysis approach was by interpretation of raw data generated from
open-ended questions. All statistical results of chi-square and t-test were signi�cant at a p-value of < 0.05.

Results
Table 1

Educational level of respondents
Category Frequency Percentage

No formal education

Primary

Secondary

Tertiary education

1

-

13

351

365

0%

0%

4%

96%

100%

 

Three hundred and sixty-�ve individuals took part in the study. Of these, 237 respondents, representing
65%, were males, while the remaining 128 (35%) were females. Thus, most of the participants in the study
were males. 5% of the respondents were between the ages of 14 and 20 years; 20% were between 35 and
50 years, while 34% were between 28 and 34 years. Individuals between 21-27 years accounted for the
highest number of respondents in the study. As described in Table 1, it was observed that 96% of the
respondents are in/have received tertiary education.

From the responses gotten from participants, as shown in Figure 2, 351 (96%) admitted to having used
drugs for medical reasons while 14 (4%) showed 'No.' Those who offered to have used drugs were further
asked whether the drugs were veri�ed to be genuine or not. From the responses, 115 (29.6%) showed 'Yes
to always con�rm the drugs,' 92 (23.7%) indicated to 'sometimes con�rm the genuineness of drugs.' In
comparison, the remaining 158 (36.7%) fall under the category of 'do not always con�rm the genuineness
of drugs.'

Most individuals with a secondary level of education showed to have always con�rmed whether drugs
are genuine, followed by four responses in the 'sometimes con�rm' category. In comparison, the class 'No
I don't con�rm' has three answers. Those with tertiary education frequently con�rmed drugs were 108,
followed by 88 responses in the 'some time I con�rm' group. However, 151 responses with tertiary
educational education do not always check the genuineness of drugs. Having established that many
respondents a�rmed that they sometimes con�rm whether the drugs they consume are genuine, it was
essential to test whether one's ability to detect counterfeit medicines depends on educational level. The
following hypotheses were planned: Ho: ability to con�rm whether drugs consumed are genuine is
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independent of one's educational background. H1: The ability to verify if drugs consumed are genuine
depends on one's academic experience at 0.05 signi�cant level. The calculated p-value of 0.594 was
greater than 0.05; therefore, we cannot reject the null hypothesis and conclude that one's ability always to
con�rm whether the drugs consumed are genuine is independent of educational background. An
individual could consume a particular drug for a long time, and because of constant usage, many
consumers cannot con�rm the originality of such medications.

Table 2
Counterfeit Drugs Awareness by Country

  Level of Awareness of Counterfeit drugs Total

Yes No Maybe, not sure. Not at all

Country of Origin Nigeria 149 12 9 3 173

Ghana 21 12 4 1 38

Kenya 24 4 30 - 58

Pakistan 11 1 1 1 14

Laos 5 - 1 - 6

South Africa 1 - 1 - 2

 

The study also explores consumers’ awareness of counterfeit drugs in countries under investigation, as
shown in Table 2. We performed a correlation test to determine whether there is a linear relationship
between the country of origin and awareness of counterfeit drugs; there is a strong positive linear
association between country of origin and counterfeit drugs with a p-value <0.01 signi�cant level. The
result was further supported by the Chi-Square of independence testing following this hypothesis, Ho: the
awareness of counterfeit drugs is independent of country of origin, H1: the awareness of counterfeit
medicines depends on the country of origin. The result implies that the awareness of counterfeit drugs
depends on the country of origin (p. value = 0.000 <0.05).
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Table 3
Effect of Counterfeit Drugs on Consumers

Variables Frequency Percentage

  Consumed/purchased counterfeit
drugs Unknowingly

Yes 61 15.7

No 106 23.7

I am not Sure 198 51.0

  Source of the counterfeit drug

Given by a doctor 27 7

Purchased a prescribed drug from the
pharmacy

112 28.9

Purchased an unprescribed drug over the
counter

115 29.6

Other 85 21.9

  Experience a medical problem caused
by Counterfeit

Yes 68 19.1

No 295 80.8

 

Table 3 describes consumers' experiences after taking counterfeit drugs and the sources of purchase.
15.7% of consumers admitted to having purchased counterfeit drugs unknowingly, while 51.01% were not
sure whether to have purchased counterfeit drugs unknowingly. Out of the 15.7% who claimed to have
purchased counterfeit drugs, 29.6% indicated having purchased it as unprescribed drugs over the counter,
28.9% purchased it as prescribed drugs from the pharmacy, and 21.9% can not explain how it was
purchased. Respondents who admitted to having purchased and consumed counterfeit drugs were
further asked if they experienced any medical challenge after taking them. 80.8% showed not to
experienced any side effect as an aftermath of the drug consumption, while 19.1% agreed to have
experienced several side effects afterward.

Discussion
The study shows that Nigeria recorded the highest awareness of counterfeit drugs with (149 responses).
Kenya (24), Ghana (21), Pakistan (11), Laos (5), and South Africa (1) followed this. A lot of factors could
in�uence the variation in awareness among the countries. The high level of awareness recorded in
Nigeria could be related to the country's population [21]. The level of awareness of counterfeit drugs was
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observed to vary from country to country. In Nigeria, for instance, the National Agency for Food and Drug
Administration Control (NAFDAC) implemented a short code in 2015, which allows consumers to con�rm
the authenticity of a drug via mobile phones [22]. It provides �rst-hand information about the drug to
consumers at the point of purchase. This technology might be the primary reason behinds the high level
of awareness among consumers in Nigeria. There is a decrease in awareness of counterfeit drugs among
consumers in Ghana; most consumers depend on the regulatory body to certify drugs produced and
imported into the country. A mixed reaction was recorded between Kenyan consumers; most consumers
are not sure of counterfeit medicines on the market. Pakistan recorded a high level of unawareness of
counterfeit drugs by consumers. The following results were the awareness of fake medicines in the
locality and their signi�cant contributors to their existence. 73% of the respondents believed that
manufacturing companies and retailers are the major contributors to counterfeit drugs in their country.
The remaining respondents blamed it on the government and the health professionals. Since
pharmaceutical industries import or produce most drugs distributed locally, it is believed that they are the
major contributors to the existence of counterfeit medicines in many countries to generate high returns on
investment. Government and health professionals were also considered to play a signi�cant role in the
prevalence of fake drugs in developing countries. They primarily handle the appointment of quali�ed
health professionals who must ensure that every medicine, whether imported or locally manufactured,
meets the acceptable standard before approval. For instance, the government-appointed FDA and
NAFDAC o�cials monitor drugs in Ghana and Nigeria, respectively [23]. However, the failure of these
agencies to apprehend faulted pharmaceutical companies through government interventions via
autocracy or corrupt means would cause the circulation of such counterfeit drugs in the market [24].
Retailers are not responsible for monitoring drugs but could be responsible for the circulation of fake
drugs for making pro�ts [25]. Most of the respondents, 51%, were unsure whether they had consumed or
purchased counterfeit drugs. This could result from brand awareness, thus making it di�cult to
differentiate the original prescription from the fake counterpart [26].

It was observed that most consumers purchase counterfeit drugs through unprescribed over-the-counter
purchases. It was discovered that doctors contribute little to the consumption of counterfeit medicines by
patients. Having looked carefully at the source of counterfeit drugs, 19.1% of the respondents con�rmed
to have experienced medical complications resulting from counterfeit drugs. Some of these medical
problems were due to drug-drug interaction, wrong medications, self medications, etc. The remaining
80.9% showed not to have suffered any medical issues, probably because the effects of the drugs were
not immediate.

PROPOSED MEASURES TO CURB COUNTERFEIT DRUGS IN DEVELOPING COUNTRIES

We propose several ways to prevent the proliferation and control of substandard and falsi�ed medical
products, promoting access to affordable, safe, productive, and quality medicines.

A Comprehensive Legal Framework
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The �rst proposed intervention is developing a comprehensive legal framework that guides the
production and selling of medicinal products, the establishment of institutions that enforce strict legal
penalties on the offenders. The legal framework should regulate the production and marketing of
medicinal products and ensure that every pharmacy store, retailer, or wholesaler is licensed or subject to a
speci�c marketing authorization before being allowed to sell or distribute medicinal products. All
medicinal products, both pharmaceutical and herbal, must be granted marketing authorization by a
relevant regulatory authority in that country. The marketing authorization procedure should ensure that
the therapeutic e�cacy outweighs the potential side effects of such medication. Strict regulations should
be imposed on the procurement of licenses to establish pharmaceutical companies, pharmacy outlets,
importation, exportation, storage, distribution, marketing or advertising, sale, prescription, pharmaceutical
care, and the use of medicinal products. It is noteworthy that a more signi�cant percentage of counterfeit
drugs are sold via the internet [27]. Therefore, legislating against any online sale of drugs will make it
hard for fake drug dealers to navigate this illegal business. Besides the aforementioned legal measures,
pharmaceutical companies, wholesalers, and pharmacy outlets should be subjected to periodic
inspections by the relevant regulatory authorities in the country. A more workable intervention would be to
institute a global database for substandard/falsi�ed medicinal products. When a healthcare worker or
consumer detects a counterfeit drug, a real-time report should be available to the regulatory body. The
database can also be centralized. If it receives information concerning a counterfeit drug in circulation, it
can readily disseminate an alert to the country or region that is likely to be at higher risk.

Supply Chain Integrity

Using technology to ensure supply chain integrity is an excellent measure to curb counterfeit drugs in
developing countries. This is possible through developing a tamper-proof authenticity band system on
drug packaging [28]. These safety features can be visually recognizable, such as barcodes and
holograms or hidden identi�cation marks on the packaging. For example, suppose it is a barcode when
scanned; it should provide details of the drug, such as the manufacturer's name, the manufacturing date,
the expiry date, the active ingredients, and the dosage, among other details. The safety feature should not
be prone to re-use. It should provide a means to trace the drug's path and provide a means of
reimbursement, probably by insurance companies. Through such a technology, it will be possible to know
the authenticity of any drug and decimate the distribution of counterfeit medicines across borders.

Education and Awareness

Another way to curb the challenges of counterfeit drugs is by providing the consumers with accurate and
balanced information on the risks of substandard and falsi�ed medicines, how to avoid them, how to
identify them, and how to report to relevant authorities. These will help consumers to move from informal
markets to safer outlets to source for their medications. Relevant government agencies should provide
effective reporting systems such that healthcare providers and consumers can easily report suspicious
medical products. Investing in public awareness will enable consumers to be more alert and informed
about the prevalence of counterfeit drugs and the need to adhere to preventive measures.
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Conclusion
The �ourishing business of counterfeit drugs at the expense of consumers' health and well-being in
developing countries requires a high level of awareness. It is paramount for the government to invest in
human resources and the technology needed to �ght this menace. The regulatory bodies should closely
monitor and regulate pharmaceutical industries and retailers to minimize the distribution of counterfeit
drugs in the market. We all have the responsibility to educate the populace about the danger associated
with counterfeit medicines. Proper awareness will increase consumers' knowledge of fake drugs, and
adherence to safety measures will weaken the distribution of counterfeit drugs within our localities.
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