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Background: The intentional and illegal misrepresentation of fake medications involves falsely indicating their source. These
fraudulent medications can include products that contain either accurate or incorrect ingredients, lack proper labeling, have insufficient
quantities of ingredients, and are packaged with counterfeit packaging. This unlawful activity has led to treatment failures, the
development of antibiotic resistance, adverse effects, and even deaths. Hence, the objective of this study was to assess the knowledge,
practice, and regulatory status of veterinary drug experts in the central Gondar zone of Ethiopia regarding counterfeit veterinary
medications.

Methods: From January 2023 to July 2023, a self-administered structured questionnaire was utilized to conduct a cross-sectional
study in Central Gondar Zone, Ethiopia. The analysis of the data involved the application of descriptive and chi-square tests.
Results: The study revealed that the majority of professionals possessed a work experience ranging from 5 to 9 years (23; 56.1%).
Additionally, a total of 25 individuals (61.0%) who participated in the research had not undergone any kind of training. It was observed
that a significant proportion of participants (82.9%) possessed knowledge about counterfeit veterinary drugs. Only about 63% and 36%
of respondents had high knowledge and good practice concerning veterinary counterfeit drugs, respectively. Only 29.3% of
participants have reported practices. Furthermore, a poor regulatory level of coordination was detected (85.4%). The study revealed
a significant (2 =7.6165; p = 0.022) disparity between the respondents’ practice levels and training. Respondents’ regulatory levels
were also significantly associated (p < 0.05) with their sex (32 = 13.34; p = 0.001) and work experience (¥2 = 13.64; p = 0.033). The
research findings also revealed a noteworthy correlation between practice and regulatory activity (32 = 15.0463; p = 0.005).
Conclusion: The study outlines the necessity of awareness initiatives, with a focus on the significance of veterinary experts’
knowledge, practice, and regulatory efforts in addressing the issue of counterfeit veterinary medications.

Keywords: counterfeit veterinary drug, veterinary drug professionals, cross-sectional study, knowledge, practice, regulatory activity,
central Gondar zone, Ethiopia

Introduction

Ethiopia has a huge livestock population and is ranked among the top ten countries in the world and the first country in
Africa with an estimated population of 70 million cattle, 42.9 million goats, and 52.5 million sheep.' Ethiopia’s livestock
sector is of paramount importance to its agricultural industry, as it makes a substantial impact on the national economy

Veterinary Medicine: Research and Reports 2024:15 91-108 91
Received: 1 December 2023 © 2024 Tefera Mekasha et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/
AT terms.php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creativecommons.org/licenses/by-nc/3.0/). By accessing

Accepted: 22 March 2024
Published: 4 April 2024

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0003-2225-7088
http://orcid.org/0009-0001-8780-2385
http://orcid.org/0000-0001-5804-125X
http://orcid.org/0000-0003-1030-7324
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Tefera Mekasha et al Dove

and the well-being of countless Ethiopians. Additionally, it possesses immense potential to continue bolstering the
country’s economic growth.” Livestock diseases pose a major obstacle, especially for rural communities lacking access to
proper veterinary services. They present an ongoing threat to both domestic animals and livestock used for food
production, thereby impeding the growth of the livestock sector. This is particularly significant in Sub-Saharan
African nations, where livestock development plays a crucial role in the socio-economic landscape.’ The prevalence
of livestock diseases in Africa is alarmingly high, with over 90% of the diseases listed by the World Organization for
Animal Health (OIE) affecting the continent. Consequently, the use of veterinary drugs has become imperative to combat
these diseases. Nevertheless, it is crucial to acknowledge that chemoprevention and chemotherapy, although effective in
controlling animal diseases, come with inherent risks for the animals undergoing treatment.”

Medications are utilized for the purpose of healing or managing illnesses, alleviating symptoms, alleviating pain,
preventing illnesses or symptoms, reducing or eliminating symptoms, and slowing down the progression of diseases.” In
order to ensure the therapeutic significance, medications must possess attributes of safety, efficacy, and acceptable
quality, and should be administered judiciously to achieve the intended results with favorable clinical and therapeutic
consequences. In order to guarantee the delivery of effective animal health services, it is crucial to maintain a steady and
ample supply of veterinary medications that are safe, efficient, and of top-notch quality.® Nevertheless, the pharmaceu-
tical industry faced significant challenges in terms of safety, quality, and effectiveness due to the widespread distribution
of counterfeit products. Among all criminal activities, the act of drug counterfeiting poses a grave threat to public health,
as it is a deliberate and highly profitable endeavor.”* There exist two classifications of inferior medications: substandard
drugs and counterfeit drugs. Substandard drugs are legitimate medications that do not adhere to quality standards.
Conversely, counterfeit drugs are deliberately misrepresented in terms of their origin and/or identity. These fraudulent
medications may contain accurate or incorrect ingredients, lack active ingredients, have insufficient or inadequate
ingredient quantities, or be packaged with fake labeling.’

Counterfeit pharmaceuticals, as per the World Health Organization (WHO) definition, refer to pharmaceutical products
that are intentionally mislabeled in terms of their origin and identity. In essence, these deceptive medications are produced
with inferior quality, safety, and effectiveness when compared to the established standards. Based on reports received by
WHO from 20 different countries, the majority of falsified drugs can be categorized into three groups: (1) approximately
30% of the products contain no active ingredient, (2) around 20% of the products contain an incorrect quantity of the active
ingredient, and (3) about 20% of the products contain incorrect contents.'® Livestock production sector is continuously
affected by several challenges, from these, providing treatments of animals with poor quality (counterfeit) drugs are the
major one. This challenge may give rise to various issues, including higher animal mortality rates, drug resistance,
diminished trust in the healthcare system, increased burden on healthcare professionals and facilities like clinics and
pharmacies in their efforts to regain trust, toxicity, organ damage, economic losses, and potential fatalities."' Undesirably,
the dangers associated with unlawful veterinary medications extend beyond the mere absence of effectiveness and safety for
animals receiving these products. They also pose a risk to human safety through the consumption of food derived from
animals treated with such medications. Moreover, the inadequate control of zoonotic infections and the potential escalation
of antimicrobial and antiparasitic resistance further contribute to the risks involved."’

Combating the worldwide spread of counterfeit medications will prove to be a challenging task, requiring
a comprehensive strategy.'> The various countries employ different approaches, which vary in their effectiveness, to
address the issue at hand. These approaches primarily rely on the regulatory status and level of expertise within each
country. However, it is important to note that the African Region faces significant challenges due to the presence of weak
medicines regulatory authorities and the widespread availability of illicit medicines.'® In Ethiopia, the issue of falsified
medicines poses a significant challenge to professional awareness, which has the potential to escalate into a public health
crisis.'* Information regarding the knowledge and practice of veterinary professionals toward counterfeit drugs as well as
their regulatory status has not been assessed yet. As evidence, the study conducted on the identification, assay, and
organoleptic quality of veterinary medicines in Ethiopia showed that more veterinary drug products were under
surveillance, which necessitates extensive surveillance on knowledge, practice, and the collaboration of regulatory

bodies with different stakeholders for combating such pharmaceutical defects.'
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All of the mentioned counterfeit issues are reduced if skilled veterinary drug professionals and the veterinary drug
regulatory body work in collaboration in the pharmaceutical environment. Consequently, the objective of this study was
to evaluate the knowledge, practices, and regulatory status of veterinary drug experts concerning counterfeit veterinary
drugs. This was achieved by addressing four research inquiries: (1) Do veterinary drug professionals working in the
selected North Gondar zone districts possess adequate knowledge about counterfeit veterinary drugs? (2) To what extent
do veterinary drug professionals rely on their experience to distinguish between authentic and counterfeit veterinary
drugs? (3) Does the veterinary drug regulatory body actively participate in the regulation of counterfeit veterinary drugs?
(4) Is there effective collaboration between the veterinary drug regulatory body and veterinary drug professionals in
combating counterfeit veterinary drugs?

Materials and Methods
Study Setting

From January 2023 to July 2023, a research was carried out among veterinary drug experts employed in the central
Gondar zone. Gondar, situated in the northern part of Ethiopia within the Amhara regional state, is positioned 725 km
away from Addis Ababa, the federal government’s capital city, and 175 km away from Bahir-Dar, the capital city of
Ambhara National Regional State. The population of Gondar amounted to 500,788 individuals, with 300,000 being men
and 200,788 being women.'®

Various institutions offer animal health services, such as private pharmacies, government clinics, and government
pharmacies. The livestock population in the region consists of 8202 cattle, 22,590 goats, 2695 sheep, 1065 horses, and
9001 donkeys.'” These animals can offer diverse benefits, including supplying traction power, yielding meat and milk,
and enabling the movement of both goods and individuals across different places.

Study Design

From January 2023 to July 2023 G.C., a comprehensive study was undertaken to assess the knowledge, practice, and
regulatory compliance pertaining to counterfeit veterinary drugs among veterinary drug experts employed within the
selected Central Gondar zone District.

Sources, and Study Populations

All veterinary drug professionals working in the chosen Central Gondar Zone Districts were considered as the sources of
population. The veterinary drug professionals employed in the designated regions of the Central Gondar zone districts,
including Gondar town, Azezo, Maksegnite, Kola Diba, and Tseda, constituted the study populations.

Sample Size and Sampling Method

Census sampling methods were employed to select the study sites, taking into account the number of animal health
service providers, the presence of private drug outlets, and the size of the livestock population. The purposeful sampling
technique was then used to select a veterinary drug professional working in the animal health sector and veterinary drug
outlets, as they were expected to possess more comprehensive information compared to other health professionals.

Inclusion and Exclusion Criteria

Inclusion Criteria

The study encompassed veterinary drug experts employed in various positions within central Gondar, including private
veterinary pharmacies, governmental veterinary clinics, governmental veterinary pharmacies, and other relevant roles.
These professionals possessed fundamental knowledge pertaining to veterinary drug information. The study also
incorporated voluntary veterinary drug professionals who participated in the data collection process.

Exclusion Criteria
Veterinary drug professional declined to take part in the data collection process and was therefore excluded from the
study. Furthermore, individuals who were not veterinary drug professionals were also not included in the study.
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Study Variables

Independent Variables

The independent variables in this study encompassed various socio-demographic characteristics of the study population,
such as age, gender, occupational status, educational attainment, work experience, and training.

Dependent Variables
The knowledge, practice and regulatory status of participants towards counterfeit veterinary drugs were grouped under
dependent variables.

Data Collection Methods

Structured questionnaires were used to collect data, with participants completing them on their own. The questionnaires
were prepared in English and focused on gathering information about the basic demographic characteristics of the study
participants. Additionally, they aimed to assess the knowledge, practice, and regulatory status of veterinary drug
professionals regarding counterfeit veterinary drugs. The questionnaire consisted of four parts, primarily consisting of
closed-ended questions. These parts covered the socio-demographic characteristics of the study population, as well as
their knowledge, practice, and regulatory activities related to counterfeit drugs. The study questionnaire was created

using items that had been previously published in the literature.”!''%2!

Measurement Tools
Self-administered surveys were created to evaluate the knowledge, behavior, and regulatory engagement of residents
regarding veterinary practices in the Central Gondar zone, Ethiopia.

Demographic Information
This section consisted of a total of seven questions. The questions covered various aspects such as age, gender, marital
status, job position, educational background, work experience, and training in veterinary drug professions.

Assessing Knowledge

The questionnaire’s knowledge section consisted of eight questions. Out of these, seven questions were close-ended,
comprising five yes/no questions and two multiple-choice questions. Additionally, an open-ended question was included
in this section. The cumulative score of the knowledge questions was used to assess the respondent’s understanding of
counterfeit veterinary drugs. The highest possible score for knowledge was 23, while the lowest possible score was 13.
Bloom cut-off value*” for knowledge level: - high knowledge level, >80%,'°** Medium knowledge level, 60-80%,'*'®
and low knowledge level, <60%.'> One of the 8 questions was open- ended and was analyzed using descriptive statistics.

Assessing Practice

The practice part of the questionnaire included eight questions. All of questions were close ended, which include seven
yes/no and one multiple-choice questions were encompassed in this part. Thus, the maximum attainable score for practice
was 19 while the minimum attainable score was 9. Cut-off value** for practice levels followed: good practice level,
>80%,'*'” medium practice level, 60-80%,'' "> and poor practice level, <60%.%'"** The participants were categorized
into poor, moderate, and good practice groups by dividing the three scores into three categories using the visual binning
option in SPSS software.

Assessing Regulatory Activity

The regulatory activity part of the questionnaire included six questions. All of questions were close ended, which include
five yes/no and one multiple-choice questions were encompassed in this part. Thus, the maximum attainable score for
regulatory status was 16 while the minimum attainable score was 8. Cut-off value for regulatory activity was also based
on Bloom cut-off value as followed: strong regulatory coordination, >80%,'* '® medium regulatory coordination, 60—
80%,'*!'" and poor regulatory coordination, <60%.%°% The determination of regulatory activity was used to estimate the
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collaboration of regulatory bodies with veterinary drug professionals in the prevention of counterfeit veterinary
pharmaceutical distribution.

Data Quality Assurance

The study questionnaires were created after reviewing various literature sources and a veterinary drug regulatory guideline that
was published in English. To ensure the data’s quality, several strategies were implemented. Initially, the data was coded and
checked for accuracy, consistency, and omissions. It was then prepared for analysis using validated data collection forms from the
selected study areas. Before collecting the data, a data collector underwent two-day training on the data collection instruments
and processes. A pilot study was conducted to pre-test the research instrument, which involved distributing the questionnaires to
thirteen veterinary drug professionals working in the selected study area. The reliability test analysis, specifically Cronbach’s
alpha analysis, was utilized to assess the instrument’s internal consistency. The result of 0.712 indicated an acceptable level of
internal consistency. The findings from the pilot study were used to make necessary edits to the questionnaire, improving its
clarity and flow. Finally, the investigators double-checked the quality of the data to ensure its accuracy.

Data Analysis

The data collected underwent coding, entry, error editing, and analysis through the utilization of Statistical Package for Social
Sciences (SPSS) Version 26 (IBM Corporation, Armonk, NY, USA). Descriptive statistics were generated, along with the usage
of graphs, tables, and numerical summaries to present the results. The chi-square test was utilized to ascertain the correlation
between independent variables (Socio-demographic characteristics) and outcome variables (knowledge, practice, and regulatory
activity) (»p<0.05). Additionally, the connections between participants’ knowledge level and their practice, knowledge level and
regulatory activity, as well as practice level and regulatory activity, were examined to determine the presence of associations in
the identification and understanding of counterfeit veterinary drugs in pharmaceutical markets.

Results
The Socio-Demographic Profile of Study Participants

A total of 41 individuals were enrolled in this research. Among the 41 professionals involved, 61.0% (25 individuals) fell
within the age range of 26 to 36, whereas 19.5% were aged between 37 and 47. The male gender constituted the majority
of study participants, accounting for 80.5% (33 individuals).

Most animal healthcare professionals worked in government clinics 26(63.45%) followed by private veterinary
pharmacies (12; 29.3%). The least number of professionals worked in Government pharmacy (3; 7.3%). Majority of
respondent educational level was; level-4, (15; 36.6%) and DVM (14; 34.1%), also (6; 14.6%) and (2; 9.4%) were MSc
and others respectively. Regarding work experience, the majorities of the respondents were in between 5 and 9 years (23;
56.1%) and followed by above 10 years (10; 24.4%). Majority of the study participants (61.0%) had never taken any
training about counterfeit veterinary drugs (Table 1).

Knowledge of Study Participants Towards Counterfeits Veterinary Drug

The majority of the study participants (82.9%) had information about counterfeit veterinary drugs. According to the
participant’s responses, the major source of information about counterfeit medicine is education (56.1%), followed by
friends (19.5%) and others (14.6%). Most of the respondents (70.7%) believed that there was a method for detecting
counterfeit drugs. Almost half of the study participants (56.1%) responded, as there was a penalty for supplying
veterinary drugs without a manufacturing or entrance license. Most of the participants (82.9%) believed counterfeit
drugs affected the quality of the drugs. Also, the majority of respondents (70.7%) believed that there were factors
escalating the distribution of counterfeit drugs. The majority of study participants correctly answered (58.5%) what
counterfeit medicines are. As per the responses gathered from the study participants, the vast majority (80.5%) were of
the opinion that the dangers associated with counterfeit drugs encompassed treatment failure, increased side effects,
safety and efficacy issues, higher treatment costs, and economic difficulties (Table 2).
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Table | The Socio-Demographic Study Participants Profile in the Study

Area

Study Variables

Frequency (%)

Age 15-25 years 3(7.3%)
26-36 years 25(61.0%)
3747 years 8(19.5%)
Above 48 years 5(12.2%)
Sex Male 33(80.5%)
Female 8(19.5%)
Work position Private pharmacy 12(29.3%)
Government clinics 26(63.4%)
Government pharmacy 3(7.3%)
Educational level | Level- 4 15(36.6%)
Bachelor degree of veterinary pharmacy | 4(9.8%)
DVM 14(34.1%)
MSc 6(14.6%)
Others 2(4.9%)
Work experience | Less than lyears 1(2.4%)
14 years 7(17.1%)
5-9 years 23(56.1%)
Above 10 years 10(24.4%)
Training Yes 16(39%)
No 25(61.0%)

Table 2 Knowledge of Study Participants Towards Veterinary Drug Counterfeits

Parameters Frequency (%)
Have you any information on counterfeit vet drugs? Yes 34(82.9%)
No 7(12.2%)
Source of information on counterfeit Drugs? Education 23(56.1%)
Media 4(9.8%)
Friends 8(19.5%)
Others 6(14.6%)
Is there method for detecting counterfeit drugs? Yes 29(70.7%)
No 12(29.3%)
(Continued)
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Table 2 (Continued).

Parameters Frequency (%)
Is there Penalty for supplying products without manufacture or | Yes 23(56.1%)
entrance license?

No 18(43.9%)
Counterfeit drugs affect the quality of the drugs Yes 34(82.9%)

No 7(17.1%)
Are there factors escalating the distribution of the counterfeit Yes 29(70.7)
drugs

No 12(29.3%)
What are counterfeit drugs? Correctly answered 24(58.5%)

Incorrectly answered 17(41.5%)
Hazards associated with counterfeit drug Treatment failure 2(4.9%)

More side effects 1(2.5%)

Treatment failure, more side effects, safety, and efficacy 3(7.3%)

problems

Treatment failure, increase in cost of treatment, and 1(2.4%)

economic problem

No hazard 1(2.4%)

All 33(80.5%)

The understanding of the elements boosting the spread of counterfeit veterinary pharmaceuticals, as well as the

definition of counterfeit medications, varied. Aside from that, although they work in veterinary medication stores, some

responders do not know what is meant by a counterfeit drug. Some of responses forwarded from study participants as

follows:-

Respondent A said; “factors catalyzing the distribution of veterinary counterfeit drug was trade for lucrative purpose, and weak

veterinary drug control policy as well as weak national regulatory policies on the manufacturing and marketing of medications.

Counterfeit drugs mean drugs that are not effective in the disease management”. Additionally, the respondents don’t know

authorized or licensed veterinary pharmaceutical importer and wholesaler.

Respondent B mentioned that; “illegal trade was without licensed was the most factor contributing the distribution of veterinary

drugs across the pharmaceutical market”.

Respondent C said that; “factor contributing for distribution of counterfeit veterinary drug was to be economical benefit by

using cheap raw material without active ingredients, and lack of robust veterinary drug regulatory activity”.

Respondent D also mentionded that; “lack of coordination between regulatory body, and licensed veterinary drug professionals

may contribute in the distribution of veterinary drugs. In addition to this, defined the counterfeit drugs as; Counterfeit medicines

are products that deliberately or fraudulently misrepresent their identity, composition or source”.

In this study, the respondents’ knowledge level was assessed using specific tools designed for knowledge measurement.

These tools categorized the knowledge level into higher, medium, and low levels, specifically in relation to counterfeit

veterinary drugs. Accordingly, out of 41 respondents, the majority (63.4%) had higher knowledge, followed by medium

knowledge (31.7%), and about 4.9% of respondents had the lowest knowledge towards veterinary counterfeit drugs, with

13, 23, 19.2, and 2.4 of the minimum, maximum, mean, and SD values, respectively, Figure 1.
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Figure | Knowledge distribution level of respondents to ward counterfeit medicine.

The Practice of Study Participants Towards Veterinary Drug Counterfeits
In this particular study, a group of 41 individuals took part. The findings revealed that a mere 36.6% of these participants were
confident in their ability to distinguish between counterfeit drugs and authentic medicine. Moreover, a majority of the
respondents, amounting to 68.3%, expressed their reluctance in distributing drugs that had been illegally introduced into the
country. Regarding the identification of counterfeit medicines, the participants primarily relied on physical observation, which
accounted for 26.8% of their chosen method, as well as unexpected side effects and a lack of effectiveness. Approximately 31.7%
of the individuals had undergone training on this subject, although the majority had never received any form of instruction
relating to the identification of counterfeit drugs or how to handle such issues. It is important to highlight that 51.2% of the
respondents reported the presence of counterfeit drugs within their drug outlets to the relevant drug regulatory authority.
Approximately 68.3% of the individuals involved in the study refrained from participating in any economic
transactions with drug wholesalers and suppliers who lacked a valid manufacturing license or distribution permit from
the health ministry. As per the respondent’s feedback, 63.4% of these individuals consistently verify the batch number of
the medicines they receive to ensure its alignment with the information provided in the purchasing invoices (Table 3).
The study area’s veterinary professional practice experienced evaluation through practice-related questions, resulting
in the classification of practice into three levels: poor, fair, and good. The average practice score among all participants
was 14.5, with a standard deviation of 2.5. Among the respondents, 36.5% exhibited good practice, 44% had fair
practice, and 19.5% had poor practice. The range of practice scores varied from 9 to 19, as shown in Figure 2.

The Regulatory Activities Towards Veterinary Drug Counterfeits

The majority of the study participants (82.9%) had not received any training from regulatory bodies regarding counterfeit
drugs. Furthermore, a significant number of respondents (61.0%) stated that there is no specific regulation of drugs by the
regulatory body. Moreover, only 36.6% of respondents were familiar with authorized or licensed pharmaceutical
importers and wholesalers. In addition, approximately 65.9% of the study participants were unaware of a regulatory
body that authorizes or licenses veterinary drug professionals. The majority of the participants (90.2%) believe that the
main factors contributing to the presence of illegal drug sources were a lack of control in the informal market, inadequate
control at entry ports, and the profitability of illegal products. Only 29.3% of the participants were reported incidents
related to counterfeit drugs to regulatory bodies (Table 4).

The study noted as there was no strong connection between the regulating agency and the professionals, the majority
of respondents “said that despite the existence of counterfeit pharmaceuticals on the market, there was no reporting
procedure”. “They lack trust in their ability to identify fake pharmaceuticals, in addition to that, there is no any guidance
on the counterfeit products”.
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Table 3 Practice of Study Participants Towards Veterinary Drug Counterfeits

Statement of Study Variables Frequency (%)
Do you think you are able to distinguish a counterfeit drug from the genuine | Yes 15(36.6%)
medicine? No 26(63.4%)
Do you accept to distribute a drug if it is come into the country illegally Yes 1331.7%)

No 28(68.3%)
Ways of identifying counterfeit medicines? By physical observation 1(2.4%)

By its unexpected side effects 8(19.5%)

By lack of effectiveness 5(12.2%)

By physical observation, By its unexpected 11(26.8%)

side effects, and by lack of effectiveness

By its unexpected side effect, and by lack of | 5(12.2%)
effectiveness

By physical observation, By its unexpected 2(4.9%)
side effects

Have you taken any training course about identifying counterfeit drugs and Yes 13(31.7%)
dealing with this problem

No 28(68.3%)
Do you report if you observe counterfeited drugs in your drug outlets to drug | Yes 21(51.2%)
regulatory body?

8 el No 20(48.8%)
Do you have economic exchange with whole sellers and suppliers of drugs Yes 1331.7%)
without a manufacture license or distribution permit from the health ministry

No 28(68.3%)
Do your counterpart pharmacists inform the authorities, if the suppliers of Yes 21(51.2%)
counterfeit drugs referred to them

No 20(48.8%)
Do you regularly check the batch number of received medicines against that in | Yes 26(63.4%)
purchasing invoices

No 15(36.6%)

A study conducted revealed that there was a significant lack of coordination in regulating counterfeit veterinary drugs, with
85.4% of respondents indicating a poor level of coordination. On the other hand, a moderate level of coordination was reported
by only 2.4% of the participants. The average regulatory activity score for all respondents was 10.7 out of a total of 16 points,
with a standard deviation of 1.5. The regulatory status scores ranged from a minimum of 8 to a maximum of 16 (Figure 3). This
suggests that there is a lack of effective regulatory measures in the study area, necessitating immediate regional oversight.
Merely 12.2% of the robust regulatory efforts involved cooperation between regulatory bodies and veterinary drug experts in

order to address the issue of counterfeit veterinary drugs circulating in the market (Figure 3).

Socio-Demographic Variables Associated with the Knowledge of the Veterinary Drug
Professionals Toward Counterfeit Veterinary Drugs

The association between the respondents’ knowledge of counterfeit veterinary drugs and their socio-demographic variables,
such as age, gender, work position, education level, work experience, and training on counterfeit veterinary drugs, were
examined. The results indicated that there was no significant association (p > 0.05) between the socio-demographic
characteristics of the participants and their level of knowledge regarding counterfeit veterinary drugs (Table 5).
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Figure 2 Practice distribution level of respondents to ward counterfeit medicine.

Socio-Demographic Variables Associated with the Practice of the Veterinary Drug
Professionals Toward Counterfeit Veterinary Drugs

The respondents’ level of practice showed a significant association with their training, as evidenced by a chi-square value
of 7.6165 (p=0.022) (Table 6) while age, sex, marital status, work position, educational level, and work experience were
not associated with the level of practice of the respondents toward counterfeit veterinary medicines (P>0.05). Therefore,

training was very important in combating the counterfeit veterinary drug distribution in the study area.

Table 4 Regulatory Activities Towards Veterinary Drug Counterfeits

Statement of the Study Variables Measuring Tools Freq (%)
Have you taken training from regulatory bodies regarding counterfeit drugs? Yes 7(17.1%)
No 34(82.9%)
Is there any special regulation in drugs by regulatory body? Yes 16(39%)
No 25(61%)
Do you know authorized or licensed pharmaceutical importers and whole sellers? Yes 15(36.6%)
No 26(63.4%)
Do you know regulatory body that authorized or licensed veterinary drug professionals? | Yes 14(34.1%)
No 27(65.9%)
What do you think the main contributing factor for the presence of illegal drugs Lack of informal market control 1(2.4%)
sources? Poor control at entry port 1(2.4%)
Extra profit from illegal products 2(4.9%)
All are possible contributing 37(90.2%)
factors
Do you have reporting practice about counterfeited drugs to regulatory body? Yes 12(29.3%)
No 29(70.7%)
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Figure 3 Regulatory distribution level of respondents to ward counterfeit medicine.

Socio-Demographic Variables Associated with the Regulatory Activity of the

Veterinary Drug Professionals Toward Counterfeit Veterinary Drugs
The successful oversight of veterinary medications necessitates robust regulatory coordination across all regulatory tiers.

According to the research findings, the regulatory engagement of the participants were notably linked to gender

Table 5 Association of Knowledge with Socio Demographic Characteristics

Variables Knowledge %2 Sig.
High (%) | Moderate (%) | Low (%)
Age 15-25 years 3(100) 0(0.0) 0(0.0) 3.398 | 0.757
26-36 years 16(64) 8(32) 1(4)
37-47 years 4(50) 3(37.5) 1(12.5)
Above 48 years 3(60) 2(40) 0(0.0)
Sex Male 21(63.6) 10(30.3) 2(6.1) 0.591 | 0.744
Female 5(62.5) 3(37.5) 0(0.0)
Work position Private pharmacy 6(50.0) 5(41.7) 1(8.3) 2.8203 | 0.588
Government clinic 17(65.4) 8(30.8) 1(3.8)
Government pharmacy 3(100) 0(0.0) 0(0.0)
Education level Level-4 7(46.7) 8(53.3) 0(0.0) 9.4090 | 0.309
MSc 4(66.6) 1(16.7) 1(16.7)
BSc of veterinary pharmacy 4(100) 0(0.0) 0(0.0)
DVM 9(64.3) 4(28.6) 1(7.1)
Others 2(100) (0.0 (0.0
(Continued)
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Table 5 (Continued).

Variables Knowledge %2 Sig.
High (%) | Moderate (%) | Low (%)
Work experience | Less than | year 1(100) 0(0.0) 0(0.0) 3.7885 | 0.705
|—4 years 6(85.7) 1(14.3) 0(0.0)
5-9 years 13(56.5) 8(34.8) 2(8.7)
Above 10 years 6(60.0) 4(40.0) 0(0.0)
Training Yes 11(68.7) 4(25.0) 1(6.3) 0.5913 | 0.744
No 15(60.0) 9(36.0) 1(4.0)
Table 6 Association of Practice with Socio Demographic Characteristics
Variables Practice %2 P-value
Good (%) | Fair (%) | Poor (%)
Age 15-25 years 2(66.7) 0(0.0) 1(33.3) 11.521 0.074
2636 years 7(28.0) 15(60.0) 3(12.0)
3747 years 2(25.0) 3(37.5) 3(37.5)
Above 48 years 4(80.0) 0(0.0) 1(20.0)
Sex Male 13(39.4) 16(48.5) 4(12.1) 5.9084 | 0.052
Female 2(25.0) 2(25.0) 4(50.0)
Work position Private pharmacy 6(50.0) 4(33.3) 2(16.7) 3.4021 0.493
Government clinic 7(26.9) 13(50.0) 6(23.1)
Government pharmacy 2(66.7) 1(33.3) 0(0.0)
Education level Level-4 8(53.3) 3(20.0) 4(26.7) 13.717 | 0.089
MSc 1(16.7) 5(83.3) 0(0.0)
BSc of veterinary pharmacy 3(75.0) 1(25.0) 0(0.0)
DVM 2(14.3) 8(57.1) 4(28.6)
Others 1(50.0) 1(50.0) 0(0.0)
Work experience | Less than | year 1(100) 0(0.0) 0(0.0) 11.177 0.083
14 years 3(42.8) 2(28.6) 2(28.6)
5-9 years 4(17.4) 14(60.9) 5(21.7)
Above 0 years 7(70.0) 2(20.0) 1(10.0)
Training Yes 10(62.5) 4(25.0) 2(12.5) 7.6165 | 0.022%
No 5(20.0) 14(56.0) 6(24.0)

(x2=13.3472, P=0.001), marital status (¥2=12.9638, p=0.044), and professional experience (¥2=13.6788, p=0.033)
(Table 7). This suggests that, for the successful implementation of regulatory issue in the combating veterinary drugs;
qualified, and experience human power, and diversified working environments by far needed in the regulatory
environments.

https:
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Table 7 Association of Regulatory with Socio Demographic Characteristics

Variable Regulatory %2 P-value
High (%) | Moderate (%) | Low (%)

Age 15-25 years 2(66.7) 1(33.3) 0(0.0) 4.154 0.656
2636 years 22(88.0) 2(8.0) 1(4.0)
3747 years 6(75.0) 2(25.0) 0(0.0)
Above 48 years 5(100) 0(0.0) 0(0.0)

Sex Male 31(93.9) 1(3.0) 1(3.0) 13.34 | 0.001*
Female 4(50.0) 4(50.0) 0(0.0)

Work position Private pharmacy 10(83.3) 1(3.3) 1(3.3) 3.829 0.430
Government clinic 23(88.5) 3(11.5) 0(0.0)
Government pharmacy 2(66.7) 1(33.3) 0(0.0)

Education level Level-4 13(86.7) 2(13.3) 0(0.0) 13.37 0.100
MSc 6(100) 0(0.0) 0(0.0)
Bachelor degree of veterinary pharmacy 3(75.0) 0(0.0) 1(25.0)
DVM 12(85.7) 2(14.3) 0(0.0)
Others 1(50.0) 1(50.0) 0(0.0)

Work experience | Less than | year 1(100) 0(0.0) 0(0.0) 13.67 | 0.033*
14 years 3(42.9) 3(42.9) 1(14.2)
5-9 years 21(91.3) 2(8.7) 0(0.0)
Above 10 years 10(100) 0(0.0) 0(0.0)

Training Yes 14(87.5) 2(12.5) 0(0.0) 0.656 0.720
No 21(84.0) 3(12.0) 1(4.0)

Association Between Veterinary Professions Knowledge, Practice and Regulatory

Activity on Counterfeit Medicine

A statistically significant difference (32=15.0463, p=0.005) was observed in the chi-square test of association between
the practice and regulatory activity of veterinary professions regarding veterinary counterfeit medicine. However, no
association was found between knowledge and practice (32=4.7220, p=0.317) or between knowledge and regulatory
activity (x2=0.9912, p=0.911) (Table 8-10).

The findings presented in Table 10 indicate that there was a statistically significant correlation between practice and
the level of regulatory activity towards counterfeit veterinary drugs among veterinary drug professionals (p=0.005). This
suggests that as the level of regulatory activity on counterfeit veterinary drugs increases, the proportion of respondents
with good practice also increases among the study participants.

Discussion

The livestock production sector is continuously affected by several challenges, from these, providing treatment of
animals with counterfeit drugs is the major one and this challenge can lead to several problems, such as increased
mortality of animals, drug resistance, and reduced con.* Controlling the worldwide counterfeit drug epidemic will prove
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Table 8 Association Between Knowledge and Practice Level

Knowledge | Level Practice %2 p-value

Good Fair Poor Total

N %) | N(©%) | N(©®%) | N (%)

High 12 I 3 26 4.7220 0.317
Moderate 3 6 4 13
Low 0 | | 2
Total 15 18 8 41

Table 9 Association Between Knowledge and Regulatory Level

Knowledge | Level Regulatory x2 p-value

High | Moderate | Low Total

N@) | N@ |N®©) |N®%

High 22 3 | 26 0.9912 0911
Moderate I 2 0 13
Low 2 0 0 2
Total 35 5 | 41

Table 10 Association Between Practice and Regulatory Level

Practice | Level Regulatory %2 p-value

High | Moderate | Low | Total

N@&) | N@& |N©® |N®%

Good 14 0 | 15 15.0463 | 0.005*
Fair 17 | 0 18
Poor 4 4 0 8
Total 35 5 | 41

Note: NB: *Significant difference.

to be a challenging task, requiring a comprehensive approach. The strategies employed by various countries differ
significantly, primarily relying on their regulatory framework and the expertise of their professionals.?®

In this investigation, out of the 41 professionals examined, 25 (61.0%) were aged between 26 and 36, while the
remaining 16 (39.0%) were between 37 and 47. In terms of professional experience, the majority of respondents had 5-9
years of experience, making up 23 (56.1%), followed by those with over 10 years of experience, totaling 10 (24.4%).
A significant portion of the participants (61.0%) had not received any training on counterfeit veterinary drugs. The lack
of awareness among professionals in Ethiopia concerning counterfeit medicines is a critical issue that could potentially
lead to a public health emergency.''*® The professionals’ knowledge and practice about drug qualities were found to be
less. Also, information regarding the knowledge, practice, and level of regulatory body coordination with veterinary

professionals toward counterfeit drugs was poor.
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The knowledge, practices and regulatory status concerning counterfeit drug are critical for combating global
antimicrobial resistance, treatment failure, mortality of animals and loss confidence in the health system.'' The results
derived from this investigation indicated that 63.4% of the individuals possessed adequate knowledge, 82.9% were aware
of counterfeit veterinary drugs, and a majority of the participants (58.5%) accurately described counterfeit medications.
Additionally, the present study revealed that education (56.1%) was the primary source of information regarding
counterfeit medicine, followed by friends (19.5%) and other channels (14.6%). In contrast, Bashir et al (2020) noted
that in Egypt, 84.6% of individuals acquired their awareness and skill to identify counterfeit medicines through personal
encounters.”' In this study, deficiency of skills to identify counterfeit medications from the genuine medicine (36.6%)
was detected. In line with this study, a similar study reported by El-Dahiyat et al (2021) in United Arab Emirates
revealed, only less than one -third of the participants were identified as counterfeit medications from the genuine
medicine.”” In Ethiopia, veterinary drug regulatory experts face a significant skills gap in veterinary drug regulatory
activity and quality control. A study conducted by Zeru Hailu reveals that experts lack the ability to identify illegal
veterinary drugs and have never attempted to distinguish between legal and illegal drugs in the market. Furthermore, they
fail to mention the importance of physicochemical analysis methods and the identification of labeling and packaging
defects as crucial aspects of product quality control.”

The current investigation further revealed that approximately 26.8% of participants recognized counterfeit veterinary
drugs through visual inspection, unexpected adverse reactions, and ineffectiveness. Conversely, a study conducted by
Sholy et al (2018) in Lebanon reported that 67.7% of respondents in their study believed that the medicinal impact of
counterfeit veterinary drugs can serve as an identifying factor.'® 1. Additionally, a different research study conducted by
Noun (2021) in Lebanon highlighted the occurrence of negative outcomes as a sign of the utilization of fraudulent drugs.
Conversely, a study carried out by Bashir et al (2020) in Egypt revealed that 50% of the participants were able to spot
counterfeit medications through personal inspection, while 22.9% identified them based on customer complaints.’’
According to the study, the majority of the 41 respondents (63.4%) possessed a higher level of knowledge, while
a significant portion (31.7%) had medium knowledge. This suggests that understanding regarding counterfeit drugs is
a prevalent concern in the study area. Additionally, the study revealed that approximately 4.9% of respondents had weak
knowledge. The presence of inadequate knowledge about counterfeit products in general appears to be a widespread
barrier hindering endeavors to combat drug counterfeiting, even in developed nations. Consequently, addressing this
issue becomes imperative.?®

In developing countries, it is a prevalent practice to engage in the illegal distribution of specific drugs and services, as
well as facing challenges in meeting quality standards and obtaining official registration.?’ In the current study, the
majority of participants (68.3%) indicated their reluctance to distribute a drug if it was unlawfully brought into the
country. This discovery contradicts the research conducted by Shahverdi et al (2012) in Iran, where a small percentage of
participants (14.5%) were unable to approve the distribution of a drug if it entered the country illegally.”’ Around 63.4%
of the participants in the study consistently cross-checked the batch number of the medications they received with the one
listed in the purchase invoice. This finding is in line with a previous study by Adigwe et al (2022), which found that
approximately 92.4% of healthcare professionals also verified the batch number of the medications they received.*’
Nevertheless, the research carried out in Egypt revealed that the majority of participants (84.6%) did not consistently
verify the batch number of the medications they received with the one mentioned in the purchase invoices.”' The
research also aims to evaluate the extent of veterinary professional practice in the study area concerning counterfeit
veterinary medications. The findings of the study revealed that 36.5% of the participants demonstrated a commendable
level of practice, while 44% exhibited a fair level of practice. On the other hand, 19.5% displayed a poor level of
practice. Existing literature suggests that in order to effectively identify substandard or falsified veterinary products,
veterinarians should possess knowledge about the specific products that are likely to be targeted. Substandard, falsified,
or unregistered/unlicensed veterinary products pose a significant threat to the health and well-being of both animals and
humans.?®-! This indicates that further training should be needed to improve the level of practice so as to reduce the
circulation of counterfeit veterinary drugs.

Fraudsters are greedy offenders who seek financial gain while facing minimal consequences within the law.*® In this
study, 70.7% of respondents did not report about counterfeited drugs to regulatory body. Similar to this 76.6% of
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participant in Egypt®' and 97.5% of participant in United Arab Emirates did not report about counterfeited drugs to
regulatory body. In addition to that, less than half (43.9%) of the study participants were able to tells, there was no
penalty for supplying products without manufacture or entrance license.?’ This is deviated from the study conducted in
Iran by Shahverdi et al (2012) majority of study participants (81.9%) were able to tell, there was no Penalty for supplying
products without manufacture or entrance license.?’

The study also assessed the level of coordination between regulatory body (experts) and veterinary drug profes-
sionals, which found that poor regulatory level of coordination was detected (85.4%) while the moderate level of
coordination was of 2.4% in combating counterfeit veterinary drugs. This implies that, there is a weak regulatory activity
in the study area which needs urgent regional supervision. Only 12.2% strong regulatory activity was done by
collaboration of regulatory body and veterinary drug professionals works for combating the circulation of the counterfeit
veterinary drugs. As the study showed that the horizontal communication and coordination of the regional regulatory
bodies of Ethiopia are very poor.” This finding suggests the establishment of mechanism that enabling veterinary drug
professionals and community to report illegal and/or defective products to the regional regulatory bodies through strong
collaboration with regulatory bodies of the country so far important.

The Chi-square test was utilized to assess the relationship between independent variables (Socio-demographic
characteristics) and outcome variables (knowledge, practice, and regulatory activity) (p<0.05). Additionally, the correla-
tion between participants’ level of knowledge and their level of practice, level of knowledge and their level of regulatory
activity, and level of practice and their level of regulatory activity were examined to determine if there was an association
between them. The respondents’ practice level was significantly linked to their training. As one’s level of training
increased, counterfeit practice scores tended to increase as well. Furthermore, the regulatory activity of the study
participants was significantly associated with their sex, marital status, and work experience. Participants with more
than 5 years of work experience had higher regulatory activity scores compared to those with less than 5 years of work
experience. There was also a statistically significant difference between practice and regulatory activity, but no associa-
tion was found between knowledge and practice, as well as between knowledge and regulatory activity.

The recent study highlighted a significant finding which pointed out a lack of synchronization between veterinary
drug experts and regulatory organizations. Furthermore, survey participants demonstrated subpar performance in hand-
ling counterfeit medications, despite possessing extensive knowledge in this area. These results underscore the essential
requirement to improve communication between the veterinary drug industry and regulatory bodies, along with
encouraging the reporting of suspicions and thwarting the entry of fake pharmaceuticals into the drug distribution
network.>? In addition, there is a significant need for training for professionals on counterfeit veterinary drugs.

Conclusion
The study attempts to identify the knowledge, practice, and collaboration of veterinary drug professionals with the veterinary
drug regulatory body towards counterfeit veterinary pharmaceutical products. It is the first in history; no study yet examines the
knowledge, practice, and regulatory activity of Ethiopia’s veterinary drug profession towards counterfeit veterinary drugs.
A significant portion of veterinary drug experts possessed knowledge regarding counterfeit veterinary drugs. However, only
a limited number of participants in the study were capable of distinguishing between authentic and counterfeit medications. The
research also uncovered a lack of collaboration between veterinary drug professionals and regulatory organizations in their
efforts to combat counterfeit veterinary drugs. The correlation between the professional training level and the attitudes of
veterinary drug practitioners towards counterfeit medicines was deemed significant. This research underscores the crucial need
to increase awareness among veterinary drug professionals. Additionally, it stresses the importance of drug regulatory bodies
and relevant organizations engaging in the creation of effective programs and policies to improve the expertise, practices, and
regulatory measures of veterinary professionals concerning counterfeit veterinary drugs.

Therefore, it is crucial to further empower practitioners by enabling them to identify counterfeit drugs through simple
observations and providing training on visual inspection. This represents a major step towards discouraging the market-
ing of counterfeit veterinary drugs.
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