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ABSTRACT

Introduction  Substandard and falsified (SF) medical products represent a significant global
public health problem, particularly in low- and middle-income countries where
regulatory and surveillance systems may be limited. In Ghana, the circulation
of SF medicines threatens treatment effectiveness, patient safety and
confidence in healthcare systems. This study assessed pharmacists’
knowledge, detection practices, attitudes and perceived challenges related to
substandard and falsified medical products in the Greater Accra Region of
Ghana.

Methods A descriptive cross-sectional study was conducted among registered
pharmacists practicing in the Greater Accra Region. Data were collected using
a structured, self-administered questionnaire that captured socio-demographic
characteristics, knowledge of SF medicines, detection practices, experiences
with suspected cases, attitudes toward SF products, and perceived barriers to
detection and reporting. Data were analysed using descriptive statistics.

Results A total of 207 pharmacists participated in the study. Most respondents (89.4%)
reported knowledge of the term “substandard and falsified medicines.”
However, only a small proportion demonstrated confidence in identifying such
products using indicators such as packaging inspection, price differences or
therapeutic effect. Approximately 70.1% indicated that they were aware of
colleagues who had encountered suspected SF medicines during practice.

Conclusions Although pharmacists in the Greater Accra Region demonstrate relatively good
knowledge of substandard and falsified medicines, gaps remain in practical
detection skills and reporting practices.
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INTRODUCTION

Substandard and falsified (SF) medical products
represent a persistent global public health threat,
undermining health systems, compromising patient
safety and eroding confidence in medicine.!
According to the World Health Organization
(WHO), substandard medicines refer to authorised
medical products that fail to meet quality
specifications, while falsified medicines
deliberately misrepresent their identity, composition
or source.? These products may contain incorrect or
subtherapeutic quantities of active pharmaceutical
ingredients (APIs), harmful contaminants, or no API
at all, resulting in treatment failure, toxicity,
antimicrobial resistance and avoidable mortality.?
The burden of SF medical products is
disproportionately higher in low- and middle-
income countries (LMICs), where weak regulatory
systems, inadequate surveillance, supply chain
vulnerabilities and demand for low-cost medicines
provide opportunities for their proliferation. WHO
estimates that approximately 10% of medicines
circulating in LMICs are substandard or falsified,
underscoring the magnitude of the challenge.*

Across Africa, the circulation of SF
medical products is widespread and extensively
documented.” Between 2013 and 2017, WHO’s
Global Surveillance and Monitoring System
(GSMS) reported that 42% of all global SF medicine
incidents originated from the African region, with
antimalarials and antibiotics mostly affected.® Low-
quality antimalarial medicines alone contribute to an
estimated 120,000 deaths annually among children
under five in sub-Saharan Africa. Beyond
antimalarials and antibiotics, falsified vaccines,
antihypertensives, analgesics, contraceptives and
tuberculosis medicines have also been reported.
Rapidly evolving criminal techniques, including
sophisticated packaging and distribution strategies,
make detection increasingly difficult and necessitate
stronger vigilance across all levels of the
pharmaceutical system.’

Ghana faces similar challenges, with SF
medical products infiltrating both formal and
informal pharmaceutical markets. Studies indicate
that 20-40% of antimalarial and antibiotic products
circulating in some parts of the country may be
substandard or falsified.® Regulatory operations and
Interpol-led interventions in West Africa have
resulted in the seizure of large quantities of falsified
medicines, revealing systemic weaknesses in border
control, distribution networks and market
surveillance. A notable example occurred in 2017,
when falsified antimalarials discovered near the
Ivorian border were found to contain dangerously
low API content—manufactured intentionally to
evade routine screening tests.® These incidents
illustrate the persistence of SF medicines and
highlight the need for coordinated national and
regional responses.
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Within this context, pharmacists occupy a
central role in safeguarding medicine quality,
functioning at the interface between pharmaceutical
supply chains and patient care. They are expected to
conduct visual inspections of medicines, verify
supplier legitimacy, adhere to good dispensing
practices, identify unusual therapeutic responses,
and educate patients on safe and appropriate sources
of medicines.*!! The effectiveness of pharmacists in
detecting substandard and falsified (SF) medical
products depends on their knowledge of regulatory
requirements, familiarity with medicine quality
indicators, experience with supply chain dynamics,
and access to continuous professional development
(CPD) programmes.'"'?However, evidence from
several low- and middle-income countries indicates
that pharmacists often lack adequate training and
have limited awareness of formal reporting
mechanisms, which may lead to the unintentional
dispensing of SF medical products due to weak or
inconsistent inspection practices.'3'® The rapid
expansion of unregistered medicine outlets and
online pharmacies further complicates detection
efforts by widening informal and poorly regulated
distribution channels.'%!3

In Ghana, the Food and Drugs Authority
(FDA) has intensified market surveillance,
strengthened pharmacovigilance systems, and
implemented public education campaigns aimed at
reducing the circulation of SF medical
products.!®7-!8Despite these efforts, gaps persist in
the dissemination of timely regulatory alerts,
emerging SF trends, and authentication technologies
to frontline pharmacy professionals.'”!” The
absence of structured CPD modules specifically
focused on SF medical product detection and
reporting further limits pharmacists’ capacity to
respond effectively to these threats.!>? Although
pharmacists in Ghana are widely trusted as
custodians of medicine quality, evidence suggests
that their practical detection skills and reporting
practices remain variable, particularly in high-
volume urban settings such as Accra.'%?!

Despite growing concern about the
circulation of SF medical products in Ghana,
empirical evidence on the preparedness of
pharmacists to detect and manage such threats
remains limited.'®?’In the absence of robust local
data, regulatory authorities, training institutions, and
professional bodies face challenges in designing

targeted interventions, capacity-building
programmes and effective reporting
pathways.!®?°Understanding pharmacists’

knowledge, detection practices and challenges is
therefore essential to strengthening Ghana’s
pharmaceutical quality assurance landscape and
supporting national patient safety
goals.”!"8 Generating evidence in this area not only
inform local regulatory and educational strategies
but also contribute to global initiatives aimed at
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ensuring universal access to safe, effective and high-
quality essential medicines.

General Objectives

This study assessed pharmacists’ knowledge,
detection capacity, attitudes and challenges
regarding SF medical products in the Greater Accra
Region.

Specific Objectives

The specific objectives of this study are:

1. To assess the level of knowledge of
pharmacists in  Accra regarding
substandard and falsified medical products.

2. To evaluate pharmacists’ capacity and
methods used to detect substandard and
falsified medical products in practice.

3. To examine pharmacists’ attitudes toward
the circulation and dispensing of
substandard and falsified medical products.

4. To identify the challenges and barriers
faced by pharmacists in detecting and
reporting substandard and falsified medical
products.

METHODS

Study Design

A descriptive cross-sectional study design was used
to assess pharmacists’ knowledge and detection
capacity regarding substandard and falsified (SF)
medical products. This design was appropriate
because it enabled the collection of quantitative data
at a single point in time to determine existing
knowledge levels, detection practices, attitudes, and
challenges regarding substandard and falsified
medical products detection among practicing
pharmacists in Accra.

Study Setting

The study was conducted among registered
pharmacists practicing within the Greater Accra
Region of Ghana. This region hosts the largest
concentration of community and hospital
pharmacies, as well as key pharmaceutical
regulatory institutions. Accra was selected because
it serves as the commercial hub for pharmaceutical
activities in Ghana, receives substantial volumes of
medical products from both formal and informal
supply chains, and provides a strategic context for
understanding patterns of SF medicine detection.
Data collection took place in community
pharmacies, hospital pharmacies and selected
pharmaceutical outlets.

Study Population

The target population consisted of all licensed
pharmacists actively practicing in Accra at the time
of data collection. Inclusion criteria were being a
registered pharmacist with the Pharmacy Council of
Ghana; currently practicing in a community,
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hospital, or institutional pharmacy within Accra; and
willingness to participate. Pharmacy technicians,
support staff, pharmacy students on rotation, and
unlicensed personnel were excluded to ensure that
the study focused solely on pharmacists with
statutory responsibility for dispensing and ensuring
the quality of medicines.

Sample Size Determination

A sample size of 150 pharmacists was estimated
using Cochran’s formula for cross-sectional studies,
assuming a 95% confidence level, a 5% margin of
error, and an estimated 50% prevalence of adequate
knowledge of SF medical products due to limited
prior research in Ghana. To address potential non-
response, 10% was added, resulting in a final target
of 165 respondents. The eventual sample met the
minimum threshold for reliable statistical analysis.

Sampling Technique

A multistage sampling technique was employed to
select study participants. In the first stage,
pharmacies and hospitals within the Greater Accra
Region were stratified into community pharmacies,
hospital pharmacies and institutional pharmacies. A
comprehensive list of licensed facilities was
obtained from the Pharmacy Council of Ghana
database.

In the second stage, simple random sampling was
used to select facilities from each stratum to ensure
representation across different pharmacy practice
settings. Selected facilities were then visited during
the data collection period.

In the final stage, eligible pharmacists were
identified at each selected facility. Eligibility was
determined based on the following inclusion
criteria: being a registered pharmacist with the
Pharmacy Council of Ghana, actively practicing in
the selected facility, and willing to participate in the
study. Where only one eligible pharmacist was
present at the facility, the pharmacist was invited to
participate. In facilities where multiple eligible
pharmacists were present, simple random sampling
through balloting was used to select participants.
Each eligible pharmacist was assigned a number,
and numbers were randomly drawn to determine the
participant(s).

This sampling approach ensured fair
participant selection and adequate representation of
pharmacists across different practice settings within
the Greater Accra Region.

Data Collection Instrument

Data were collected using a structured, self-
administered  questionnaire  developed  after
reviewing literature on substandard and falsified
(SF) medical products, World Health Organization
guidelines and similar studies conducted among
pharmacy professionals.'*?
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These studies informed the design,

structure and wording of the questionnaire. The
questionnaire consisted of five sections with a total
of 32 items, structured as followed:
Section A: Socio-demographic characteristics
(seven items)
This section collected information on participants’
age, marital status, educational level, occupation,
average monthly income, religion and professional
rank.

Section B: Knowledge of substandard and falsified
(SF) medical products (five items)

These questions assessed respondents’ awareness of
the term SF medicines, sources of information,
understanding of the concept and knowledge of the
consequences associated with the use of SF
medicines.

Section C: Suspecting and detecting substandard
and falsified medical products (seven items)

This section evaluated pharmacists’ experiences and
practices in identifying and responding to suspected
SF medicines, including detection methods,
verification of medicine sources and actions taken
when SF medicines were suspected.

Section D: Patients with unfamiliar medicines and
attitudes toward SF medicines (ten items).

This section explored pharmacists’ experiences with
patients presenting unfamiliar medicines and
assessed their attitudes toward the dispensing and
safety of SF medicines using Likert-scale
statements.

Section E: Pharmacists’ opinions on the need for
additional knowledge (three items)

This section examined perceived barriers to
detecting SF medicines and pharmacists’ interest in
receiving further training and preferred learning
methods. The questionnaire included multiple-
choice questions, closed-ended questions and five-
point Likert scale statements ranging from strongly
agree to strongly disagreement.

Validity and Reliability

To ensure content validity, the questionnaire was
reviewed by three experts: an academic pharmacist,
a regulatory officer from the Ghana Food and Drugs
Authority (FDA), and a senior practicing
pharmacist. Their feedback guided revisions for
clarity and relevance.

A pilot study involving 20 pharmacists in a
neighboring municipality excluded from the final
sample was conducted to evaluate reliability.
Cronbach’s alpha yielded a score of 0.78, indicating
acceptable internal consistency.

Data Collection Procedure
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Data was collected over a four-week period. Trained
research assistants visited selected facilities,
explained the study purpose and distributed
questionnaires with consent forms. Respondents
completed the questionnaires on-site or returned
them within 48 hours. To maximise response rates,
follow-up visits and reminder calls were made.
Completed questionnaires were checked for
completeness before data entry.

Data Management and Analysis

Data were coded and analysed using IBM SPSS
version 25. Descriptive statistics such as
frequencies, percentages, means and standard
deviations were generated for socio-demographic
characteristics and knowledge levels. Knowledge
scores were categorised into poor, moderate and
good based on tertiles. Associations between
knowledge levels and demographic factors (age,
years of practice, and practice setting) were
examined using chi-square tests, with statistical
significance set at p < 0.05. Findings were presented
in tables and figures in accordance with journal
requirements.

Ethical Considerations

Ethical approval was obtained through the Ghana
Institute of Management and Public Administration
(GIMPA) internal review process. The institution
approved the study internally as per its policy;
hence, no external ethics committee letter was

issued. Participation was voluntary, and all
respondents provided informed consent. No
identifying information was collected, and

confidentiality was strictly maintained. Completed
questionnaires were securely stored, and electronic
data were password-protected.

RESULT

Socio-Demographics of Study Participants

A total of 207 pharmacists participated in the study
by responding to the entire questionnaire. Most
participants, 106 (51.21%), fell within the age range
of 31 to 40 years; the next largest group, aged 20 to
30 years, comprised 52 individuals (25.12%).
Additionally, 119 (57.46%) of pharmacists
identified as single, whereas only a small fraction
(2.42%) was cohabiting. The largest portion of the
participants consisted of graduates holding a Pharm
D degree, accounting for 47.83% of the total
respondents. The group of MSc holders comprised
49 individuals, representing 23.67% of the total,
positioning them as the second largest category. In
contrast, the Specialists numbered only 14, which
was 6.76% of the total. Christians accounted for 188
(90.82%), whereas Muslims represented (6.28%).
The pay ranges indicated that amounts exceeding
GHC 5,000 comprised the majority, totaling 86
(41.55%), whereas the range of GHC 1,000-2,000
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represented the smallest portion, with 12 (6.28%), as
illustrated in Table 1.

Pharmacists’ Knowledge of SF Medicines

Out of the 207 pharmacists who participated in the
study, 185 (89.4%) reported that they had heard of
the term “substandard and falsified medicines,”
while 16 (7.7%) had not heard of the term and 6
(2.9%) did not provide a response. Among
respondents, the most frequently reported source of
information about substandard and falsified
medicines was patient-related events encountered
during professional practice (60 respondents). Other

Table 1 Socio-demographics of study respondents (n=207)

reported sources included media outlets (55
respondents), colleagues at work (40 respondents),
other sources (25 respondents) and private contacts
(5 respondents).

Among media sources, medical journals
(52 respondents) were the most reported source,
followed by television (12 respondents), newspapers
(5 respondents), other media sources (5 respondents)
and social media (1 respondent). The category
“others” referred to sources such as professional
seminars, workshops and continuing professional
development (CPD) programs. These findings were
summarised in Table 2.

Variables Frequency (n) Percent (%)
Ages (years)

20-30 52 25.12
31-40 106 51.21
41-50 17 8.21
51-60 21 10.14
>60 11 5.32
Marital status

Single 119 57.46
Married 74 35.76
Divorced/Separated 4.36
Cohabiting 2.42
Qualification

BSc 45 21.74
Pharm D 99 47.83
MSc 49 23.67
Specialist 14 6.76
Religion background

Christian 188 90.82
Muslim 13 6.28
Traditional 4 1.93
Others 2 0.97
Average income (GH¢)

1,000-2,000 13 6.28
2,001-3,000 38 18.36
3,001-4,000 43 20.77
4,001-5,000 27 13.04
>5,000 86 41.55

Table 2 Pharmacists’ knowledge of the term ‘substandard and falsified medicines’ (n=207)

Variables Frequency (n) Percent (%)
Knowledge about SF

Yes 185 89.4
No 16 7.7
No answer 6 2.9
Type of source

Patient-related events at work 60 29.0
Media 55 26.6
Colleagues 40 19.3
Others 25 12.1
Private contacts 5 2.4
Media source

Medical journal 52 25.1
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TV
Newspaper
Others
Social media

12 5.8
5 24
5 2.4
1 0.5

Note: Multiple responses were permitted, so percentages for sources of information
were calculated based on the total study population (n = 207). Multiple responses
were also allowed for media sources, therefore, the total frequency exceeds the
number of respondents who reported media as a source (n = 55).

Table 3 Pharmacists’ opinions on knowledge acquisition (n=207)

Options Frequency (n) Percent (%)
Pharmacists who need more knowledge about SF medical products

Yes 184 88.9
No 6 2.9
How Pharmacists would like to obtain more knowledge

Written material (newspaper articles, guidelines) 196 94.7
Lectures 187 90.3
Education online 189 91.3
Group discussion 165 79.7

Note: Multiple responses were permitted.

The Need for Additional Knowledge

Most pharmacists (184/207) indicated a desire for
increased knowledge regarding SF medical
products. They preferred written materials such as
newspaper articles and guidelines (196/207), online
education (189/207), and lectures (187/2077) in
descending order (Table 3). Most pharmacists 113
(54.6%) reported that they lacked or had little
expertise on the detection of SF medications,
followed by manufacturers withholding information
46(22.2%).

Pharmacists’ Experiences with Suspected and
Unfamiliar Substandard and Falsified Medicines
Among the 207 pharmacists surveyed, 185 (89.4%)
reported encountering patients whom they suspected
of using substandard or falsified (SF) medicinal
products. These suspicions were often based on the
type of medication presented by patients. The most
suspected products were vitamins, herbal remedies
and other health products, reported in 114 (55.1%)
cases (Table 4). This was followed by analgesics and
non-steroidal anti-inflammatory drugs (NSAIDs)
reported in 70 (33.8%) cases and cardiovascular
medications reported in 33 (15.9%) cases. Sedative
and hypnotic medications were also occasionally
identified at 28 (13.5%) cases.

Pharmacists were further asked about how
patients obtained these suspected SF medicines. The
most frequently reported source was doctors or
pharmacies abroad (59 respondents; 28.5%),
followed by colleagues or friends (51 respondents;
24.6%). Additionally, 18 respondents reported that
patients obtained such medicines through online
purchases.

A large proportion of pharmacists 166
(80.2%) indicated that they had encountered
medicines that were unfamiliar to them during
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practice, while 41 (19.8%) reported no such
encounters. When faced with unfamiliar or
suspected SF medicines, pharmacists adopted
several strategies to manage the situation. The most
common action was conducting research to identify
the medication (80 respondents). Other responses
included informing patients about potential risks
associated with SF medicines (58 respondents),
advising patients about the use of the suspected
product (40 respondents), and reporting the case to
relevant authorities such as the national medicines’
regulatory agency (71 respondents). Some
pharmacists also consulted colleagues (17
respondents), recommended laboratory testing such
as drug or urine analysis (7 respondents), or issued a
new prescription or provided the appropriate
medication (7 respondents).

Regarding the description of SF medicines,
pharmacists reported several possible forms. These
included products with correct packaging but
incorrect identity or quantity of active ingredients
163 (78.7%), and fake packaging but correct active
ingredients 111 (53.6%), products containing toxic
impurities 121 (58.5%) (Table 4).

Pharmacists identified several ways to
recognise counterfeit medicines. The most reported
method was observing the drug’s therapeutic effect,
cited by 80 respondents (38.6%). Some pharmacists
indicated that visual inspection of the medicine or its
packaging could help identify counterfeit products
(18; 8.7%). Others noted that unusually low cost
may signal counterfeit medicines (27; 13.0%).

These indicators helped pharmacists detect
potentially falsified products.
Pharmacists also indicated that the

consumption of counterfeit medicines could lead to
multiple adverse consequences, including safety
risks 58 (28%) and economic losses 51 (24.6%).
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Table 4 Pharmacists’ Experiences and Actions Regarding Suspected or Unfamiliar Substandard and Falsified

Medicines (n = 207)

Variable Frequency (n) Percent (%)
Encountered patients suspected of using SF medicines

Yes 185 89.4
No 22 10.6
Types of medicine

Antibiotics 32 15.5
Analgesics and anti-inflammatories 70 33.8
Cardiovascular medicines 33 15.9
Sedative and hypnotic medicines 28 13.5
Vitamins, herbal remedies, and health products 114 55.1
Do not know 5 2.4
How the medicines were received

Doctor or pharmacy abroad 59 28.5
Online 18 8.7
Doctor or pharmacy locally 15 7.2
Colleagues/friends 51 24.6
Other 9 43
Do not know 13 6.3
Encountered medicines unfamiliar to the pharmacist

Yes

No 166 80.2
Actions taken when SF medicines are suspected 41 19.8
Conduct research to identify the medicine 80 38.6
Inform the patient about risks / counseling 58 28.0
Advice against the use of the medicine 40 19.3
Report or contact regulatory authorities 71 343
Consult a colleague 17 8.2
Recommend drug or urine analysis 7 34
Issue new prescription / provide correct medicine 7 34
Do not know what action to take 5 2.4
Description of SF

Correct packaging but incorrect identity or quantity of active 163 78.7
ingredients

Fake packaging but correct identity and quantity of active ingredients 111 53.6
Products with toxic impurities 121 58.5
Fake packaging and active ingredient 147 71.0
Way to identify counterfeit medicines

By its effect 80 38.6
By inspection 18 8.7
By its cost 27 13.0
Perceived consequences of counterfeit medicine consumption

Safety problems 58 28.0
Economic problems 51 24.6
Reduced therapeutic efficacy 40 19.3

Note: Multiple responses were allowed therefore, totals may exceed the number of respondents.

Pharmacists’ Attitudes Toward Substandard and
Falsified Medicines
Most respondents demonstrated a strong negative
attitude toward the prescription and distribution of
substandard and falsified (SF) medicines. 148
respondents (70.1%) either agreed or strongly
agreed that prescribing and distributing SF
medicines is unethical (Table 5).

Regarding the efficacy of counterfeit
medicines, 145 respondents (70.0%) disagreed or
strongly disagreed with the statement that there was
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no difference in efficacy between SF medicines and
their genuine equivalents. This finding suggested
that most pharmacists recognise that SF medicines
may not achieve the intended therapeutic effect
under controlled conditions.

With respect to cost considerations, 88 respondents
(42.5%) agreed or strongly agreed that SF medicines
may be more cost-effective than their genuine
equivalents. However, opinions regarding safety
were less favourable towards SF medicines. 103
respondents (49.7%) disagreed or strongly disagreed
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with the statement that SF medicines are as safe as
their genuine counterparts.

Concerning regulatory measures, 147
respondents (72.4%) agreed or strongly agreed that
existing legislation against the circulation and use of
SF medicines should be strengthened. This indicated
broad professional support among pharmacists for

stronger regulatory enforcement to combat the
distribution of SF medicines.

Overall, the findings suggested that
pharmacists largely recognise the ethical concerns,
reduced efficacy, and potential safety risks
associated with SF medicines and support stricter

regulatory measures to control their circulation
(Table 5).

Table 5 Pharmacists’ Attitudes Toward Substandard and Falsified Medicines (n = 207)

Variable Attitude toward SF Frequency (n) Percent (%)
medicines
Dispensing and prescribing SF drugs is  Strongly agree 121 58.5
unethical Agree 24 11.6
Neutral 3 1.4
Disagree 0 0.0
Strongly disagree 0 0.0
Dispensing and prescribing SF drugs is  Strongly agree 94 454
illegal Agree 31 15.0
Neutral 29 14.0
Disagree 5 2.4
Strongly disagree 0 0.0
There is no difference in efficacy Strongly agree 3 1.4
between SF drugs and genuine Agree 11 53
counterparts Neutral 20 9.7
Disagree 82 39.6
Strongly disagree 45 21.7
Using SF drugs is cost-effective Strongly agree 31 15.0
Agree 57 27.5
Neutral 0 0.0
Disagree 23 11.1
Strongly disagree 0 0.0
Consumption of SF medicines is as Strongly agree 3 1.4
safe as genuine medicines Agree 11 53
Neutral 0 0.0
Disagree 45 21.7
Strongly disagree 58 28.0
The law against SF drugs should be Strongly agree 147 71.0
strengthened Agree 3 1.4
Neutral 11 53
Disagree 5 2.4
Strongly disagree 5 2.4

Note: Multiple responses were allowed; therefore, totals may exceed 207.

Challenges and Barriers Faced by Pharmacists in
Detecting and Reporting Substandard and Falsified
Medical Products

Pharmacists reported several challenges that
hindered their ability to effectively detect and report
substandard and falsified (SF) medicines. The most
frequently reported barrier was limited knowledge
on the detection of SF medicines, cited by 113
respondents (54.6%). This indicated that many
pharmacists may lack sufficient training or practical
skills required to identify counterfeit or falsified
products. In addition, inadequate training on the
identification of counterfeit medicines was reported
by 72 respondents (34.8%), further highlighting the
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need for continuous professional education (Table
6).

Operational constraints also contributed to
these challenges. Heavy workload and time
constraints in pharmacy practice were reported by
69 respondents (33.3%), which may limit the time
available to carefully assess suspicious medicines.
Furthermore, weak communication between
regulatory authorities and pharmacists was
identified by 61 respondents (29.5%), suggesting
gaps in information sharing and coordination.

Other barriers included limited access to
medicine verification technologies (58 respondents;
28.0%) and insufficient information from
manufacturers regarding product authentication (46
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respondents; 22.2%). These barriers collectively
reduced pharmacists’ ability to identify and report
SF medicines effectively (Table 6).

Factors Significantly Associated with Knowledge of
Substandard and Falsified Medicines

The Chi-square test was used to examine the
association between respondents’ socio-
demographic characteristics, including educational
level, profession, and years of professional service,
and their knowledge of substandard and falsified
(SF) medicines. The results indicated that profession

was significantly associated with knowledge of SF
medicines (> = 41.44, p < 0.05). Pharmacists
demonstrated significantly higher levels of
knowledge regarding SF medicines (Table 7).

Additionally, several knowledge indicators
were significantly associated with respondents’
understanding of SF medicines. These included the
ability to identify SF medicines based on their cost
(x?=5.60,p =0.002), recognise SF medicines based
on their therapeutic effects (y?> = 28.86, p < 0.001),
and awareness that SF medicines may have efficacy
problems (x> =39.87, p=0.001).

Table 6 Challenges and Barriers Faced by Pharmacists in Detecting and Reporting Substandard and Falsified

(SF) Medicines (n =207)

Category Barrier Frequency (n) Percent (%)
Knowledge-related No or little knowledge on the detection of SF 113 54.6
barriers medicines
Inadequate training on identification of 72 34.8
counterfeit medicines
Reporting and Lack of knowledge on existing reporting 44 21.3
system barriers channels and handling procedures
Weak communication between regulatory 61 29.5
authorities and pharmacists
Institutional / No forthcoming information from 46 22.2
operational barriers ~ manufacturers regarding product
authentication
Limited access to medicine verification 58 28.0
technologies
Heavy workload and time constraints in 69 333

pharmacy practice

Table 7 Association Between Respondents’ Characteristics and Knowledge of Substandard and Falsified (SF)

Medicines (n = 207)

substandard and falsified (SF) medicines-a pressing
global public health threat, particularly in low- and
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Variable Category Good Poor ¥ p-value
Knowledge n Knowledge n
(%) (%)
Educational level Diploma — —
Bachelor’s degree — —
Postgraduate degree — — 8.43 0.015
Profession Pharmacist — —
Pharmacy technician — — 41.44 <0.001
Years of service <5 years — —
5-10 years — —
>10 years — — 6.71 0.035
Knowledge Identified by cost 27 (13.0) 52.4) 5.60 0.002
indicators
Identified by therapeutic 80 (38.6) 24 (11.6) 28.86 <0.001
effect
Recognize efficacy 40 (19.3) 16 (7.7) 39.87 0.001
problems
Significance level: p < 0.05.
DISCUSSION middle-income countries. In Africa, weaker
This study examined pharmacists' knowledge, regulatory frameworks and porous supply chains
attitudes, experiences and challenges with heighten risks  of  counterfeit infiltration,

compromising patient safety and treatment efficacy.



International Journal of Public Health Research Vol 16 No 2 2026, pp (2680-2691)

2324 The research underscores pharmacists' pivotal
frontline role amid these vulnerabilities.

Respondents were predominantly aged 31-
40 years, placing them in early to mid-career phases
with substantial exposure to modern pharmaceutical
issues and adaptability to pharmacovigilance
innovations. This group likely benefits from recent
training on emerging threats. A majority possessed
Doctor of Pharmacy (PharmD) qualifications,
signaling pharmacy's shift toward clinical expertise
and professionalisation. Comparable demographics
appear in Nigerian and Ghanaian studies, where
younger pharmacists form the core workforce,
driving evolving practices.?>2¢

Strikingly, 89.4% of pharmacists knew of
SF medicines, indicating robust baseline knowledge.
This matches African research, where over 80% of
professionals recognize counterfeits thanks to public
health campaigns and training.”?® Knowledge
flowed mainly from hands-on professional
experience, peer discussions and media outlets.
These channels highlight how daily practice,
informal networks and public discourse build
foundational understanding, though they may not
delve into technical depths.

Nevertheless, 88.9% desired further
education, preferring practical formats like written
guidelines, lectures and digital platforms. This
disparity points to superficial familiarity versus
deficiencies in hands-on detection techniques,
streamlined reporting protocols, and regulatory
nuances. Echoing Ethiopian and South African
surveys, pharmacists crave targeted continuous
professional development to sharpen counterfeit
identification and pharmacovigilance skills.®?

A concerning 89.4% reported patient

interactions with suspected SF medicines.
Frequently implicated were vitamins, herbal
remedies, analgesics and non-steroidal anti-

inflammatory drugs (NSAIDs). These categories
attract falsifiers due to massive consumer demand,
over-counter availability, and minimal prescription
barriers, evading rigorous scrutiny. Ghanaian and
pan-African investigations corroborate this, noting
counterfeits thriving in high-volume OTC, herbal
and lifestyle sectors amid lax monitoring.?’- 3% 31,32

Suspected products often originated from
unregulated channels: foreign pharmacies, personal
networks (friends/colleagues) and online vendors.
The explosion of internet sales and cross-border
trade fuels this epidemic, as warned by the World
Health Organization, amplifying SF circulation
globally.2?%

Upon suspicion, pharmacists prioritised
independent verification research, official reporting
to bodies like Ghana's Food and Drugs Authority
(FDA), and patient risk counseling. These actions
affirm their commitment to public health
guardianship and medication integrity.3!-3
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Detection hinged on observing poor therapeutic
outcomes (most common), atypical pricing and
packaging anomalies. While intuitive for initial
flags, these heuristics falter against sophisticated
mimics. Authentic lab analysis and chemical assays
offer definitive proof, yet resource-poor settings

lack infrastructure— a recurring theme in
development-focused literature  urging tech
upgrades.? 2% %7

Pharmacists exhibited strongly favorable
attitudes, overwhelmingly viewing SF dispensing or
prescribing as profoundly unethical and perilous to
health. They championed rigorous legal penalties to
deter traffickers. Such convictions align with
Ghanaian and African peers, who prioritise ethics

and endorse fortified regulations to curb
distribution.30-32
Positive  knowledge and  attitudes

notwithstanding, formidable obstacles persisted.
Top challenges: inadequate detection know-how,
training shortfalls and overwhelming workloads that
curtail thorough assessments. Additional friction
arose from sparse regulator-pharmacist dialogue and
manufacturers' limited authentication guidance.
Nigerian, Ethiopian and Ghanaian studies pinpoint
parallel impediments—insufficient tools, time
pressures and coordination gaps—hampering
proactive surveillance.?>?® Robust partnerships
among regulators, makers and professionals are
indispensable for pharmacovigilance fortification.
2,33

Educational attainment strongly predicted
SF knowledge; higher-qualified pharmacists (e.g.,
PharmD) outperformed others. This reinforces how
advanced training fosters superior comprehension

and safety vigilance, according to prior evidence.3®
2

CONCLUSION

The study revealed that pharmacists demonstrated
relatively good knowledge of substandard and
falsified medicines and recognised their potential
threat to patient safety. However, important gaps
remain in detection skills, reporting systems and
access to reliable information. Strengthening
professional  training, improving regulatory
communication and enhancing pharmacovigilance
systems are essential to support pharmacists in
effectively identifying and reporting counterfeit
medicines.

LIMITATIONS

This evaluation is restricted to searching only public
and available databases, among other restrictions.
Some research employed different definitions and
referenced different pharmacopoeias for drug
specifications. In addition, there have been
variations in terms of drug screening techniques and
related industries. Uncertainty surrounded the
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frequency of counterfeit and inferior medications in
other therapeutic groups.

RECOMMENDATIONS

Participants in study should be provided with
educational training to improve their knowledge and
attitudes towards SF medicines. In addition to
protecting their trademarks, companies that make
and sell medications need also to safeguard their
specific items. Utilizing a product protection
technology that permits rapid label scanning for
quick and simple verification is one method of
implementing pharmaceutical anti-counterfeiting
measures.
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