THERAPEUTIC ADVANCES in

Original Research

Understanding, readiness, and response
of healthcare professionals in combating
falsified medical products in Eritrea:

a population-based survey

Yodit Fitsum, Azania Werede"=', Abubeker Mahmud Saleh, Eyasu H. Tesfamariam,
Francis Magombo, Freminatos Misghina, Hermella Yemane, lyassu Bahta, Liya Abraham,
Merhawi Bahta"=', Merhawi Debesai, Meron Tesfagaber, Michael Ghirmai,

Sirak Tesfamariam"=" and Mulugeta Russom

Abstract

Background: The circulation of falsified medical products is a global threat and is expected to
be higher in low- and middle-income countries.

Objective: This study was conducted to assess the understanding, readiness, and response

of Eritrea’s healthcare professionals (HCPs), and identify potential areas of intervention to
combat circulation of falsified medical products.

Design: This was a nationwide population-based cross-sectional survey, conducted in December
2021.

Methods: This study enrolled representative samples of HCPs working in public and private
health facilities. Two-stage stratified cluster sampling was used to select study participants
and data were collected through face-to-face interviews. Descriptive statistics, Mann-Whitney
U test, Kruskal-Wallis test along with their post hoc tests, Jonckheere-Terpstra, and logistic
regression analyses were performed as appropriate.

Results: The study enrolled 707 HCPs, and 96.6% were successfully surveyed. The majority

of the participants (62.5%) encountered products with suspected quality defects and 63.8%
claimed that they had reported the incident(s) at least once. About 85% reported that
complaints should be submitted to the Eritrean Pharmacovigilance Centre and 74.0% indicated
that it should be reported at the earliest time possible even if the reporter lacks details.

The standard reporting form for suspected product quality issues was correctly recognized

by 13.8%. Overall, the median knowledge and attitude scores were found to be 9 out of 17
(interquartile range, IQR: 4.0) and 30 out of 35 (IQR: 4.0}, respectively. Not knowing how to
report (55.6%) and what to report (34.9%), no/delayed feedback from the regulatory authority
(30.0%), and unavailability of reporting forms (29.0%) were the frequently reported barriers to
reporting. In addition, profession (p=0.027), no/delayed feedback (adjusted odds ratio [AOR]:
4.70; 95% Cl: 2.17-10.18; p<0.001), and not knowing how to report (AOR: 0.12; 95% CI: 0.05-
0.28; p<0.001) were found to be determinants of reporting suspected product quality defects.
Conclusion: The readiness and response of Eritrea’s HCPs in detecting and reporting falsified
medical products seems promising, although a significant knowledge gap was observed.

Plain language summary

What is the knowledge, attitude and practice of Eritrean healthcare professionals and
their barriers to reporting?

Background: Healthcare professionals (HCPs] play a key role in the fight against
circulation of falsified medical products, a global threat. Therefore, they are expected
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Results: In this study, it is observed:

for suspected product quality issues.

presumed to have paramount importance.

to be knowledgeable, vigilant, and responsive enough toward early detection and
reporting of suspected falsified medical products. This study was conducted to assess the
understanding, readiness and response of Eritrea’s HCPs in combating falsified medical
products and identify potential areas of intervention.

Methods: This was a nationwide population-based cross-sectional survey conducted in
December 2021, and it enrolled representative samples of HCPs working in public and
private health facilities. Data was collected through face-to-face interviews.

e that there is a significant association of knowledge and attitude with the level of
education; those with low level of education had low knowledge and poor attitude.

e reporting a suspected product quality problem and hindering factors of reporting
were found to be significantly associated with profession.

o three-fourth of the study participants indicated that cases should be reported at the
earliest possible time even if the reporter lacks details.

e that the majority of the respondents could not recognize the standard reporting form

Conclusions: The readiness and response of Eritrea’s HCPs in detecting and reporting
of falsified medical products seem promising even though a significant knowledge gap
was observed. To enhance the ongoing efforts, in which essence massive sensitization is

Keywords: attitude, barriers, Eritrea, falsified medical products, healthcare professionals,
knowledge, practice, regulation, reporting, vigilance
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Introduction

Despite rapid progress in the advancement of
healthcare innovations, including optimizing phar-
maceutical processes, discoveries, and surveillance
systems, the burden of circulation of falsified medi-
cal products is becoming overwhelming.! Falsified
medical products are defined by the World Health
Organization (WHO) as ‘medical products that
deliberately/fraudulently misrepresent their iden-
tity, composition or source’.! Falsified medical
products may also include products with correct
ingredients, wrong ingredients, insufficient active
ingredients, or without active ingredients, and/or
having fake packaging.?

Although the true global incidence/prevalence,
health impact, and economic burden of falsified
medical products have not been measured yet for

different reasons, studies conducted so far have
reflected that the circulation of such products is a
global threat.>* According to the WHO esti-
mates, about 73 billion euros worth of counterfeit
medical products are traded annually.> The extent
of the problem varies greatly among regions and
individual countries, and the problem is expected
to be higher in low- and middle-income countries
(LMIC) where there are weak regulatory systems
and inadequate supplies of essential medicines to
meet local demands.1%7 In 2017, it was estimated
that 1 in 10 medicines in LMIC were either sub-
standard or falsified, costing an estimated USD
30.5billion each year.!

Fighting against the falsification of medical prod-
ucts offers a crucial challenge in the field of public
health. The burden is under-reported despite its
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vast occurrence, and being a cause of unnecessary
morbidity, mortality, and loss of public confi-
dence in healthcare systems.®

Eritrea has been engaged in the fight against sub-
standard and falsified (SF) medical products.
Since 2014, around 1688 suspected product
quality defects have been reported from
healthcare professionals (HCPs) to the Eritrean
Pharmacovigilance Center (EPC). Accordingly,
82 medical products were recalled by the National
Medicines and Food Administration (NMFA),
Eritrea, for either being substandard or falsified.8
The NMFA, a regulatory body, governed under
the Ministry of Health is mandated through
Proclamation No. 36/1993 to control medicines,
medical supplies, cosmetics, and sanitary items.
Its regulatory function includes premarketing
evaluation and marketing authorization, licensing
establishments, laboratory testing, regulatory
inspection, and pharmacovigilance. The EPC and
the Regulatory Inspection Unit are responsible for
the surveillance of SF medical products in Eritrea.

Currently, the prevailing peace with the neigh-
boring countries is likely to open business oppor-
tunities and increase the movement of people
which makes the control of SF medical products
a challenge. Accordingly, it requires stricter regu-
lation, cross-border collaboration, and increased
vigilance of HCPs to win the fight against falsified
medical products. The readiness and challenges
of Eritrea’s HCPs to prevent, detect, and respond
to incidents of falsified medical products are still
unknown. This study was, therefore, conducted
to assess the understanding, readiness, and
response of HCPs in Eritrea in combating falsi-
fied medical products and identify the potential
areas of intervention.

Methods

Study design and setting

This was a descriptive cross-sectional study using
a quantitative approach and it was conducted in
December 2021. It involved representative sam-
ples of HCPs from all levels of the health facilities
(health stations, health centers, community
hospitals, primary hospitals, regional referral hos-
pitals, National Referral Hospitals, dental labora-
tories/clinics, and drug retail outlets), and
administrative offices (national and subnational

levels) available in public and private sectors of
the six administrative regions of the country.
During the study period, there were 290 health
facilities, 300 drug retail outlets, 5 dental clinics,
and 4 dental laboratories in Eritrea®.

Study population

During the study period, there were about 6349
HCPs working in health-related institutions in
Eritrea.!® All HCPs who were actively working
during the data collection period were the target
population. Regardless of their academic qualifi-
cation, workplace, and work experience, all HCPs
had an equal opportunity to take part in the study.

Exclusion criteria

Establishments without renewed licenses, non-
technical staff, internees, and HCPs working in
military health institutions were excluded from
the study.

Sample size determination

The sample size was calculated using the single
proportion formula with finite population correc-
tion and taking p (proportion) as 0.5 for no study,
to determine the knowledge, attitude, and prac-
tice on SF medical products that have been con-
ducted in Eritrea. Statistics for the confidence
interval (£), of 1.96, and margin of error (¢) were
taken as 0.05. Accordingly, the initial sample size
was calculated to be 363, and after adjustment by
a design effect of 1.75 due to the two-stage sam-
pling used and 10% nonresponse, the final sam-
ple size was 707 HCPs.

Sampling technique

Two-stage stratified cluster sampling was used to
select the HCPs. Taking the observational fact
that the knowledge, attitude, and practice of
HCPs on falsified medical products varies across
the administrative zones of Eritrea, each zone was
considered as a stratum to obtain a reliable esti-
mate of the main variables. During the first stage
of the sampling, health-related institutions (pri-
mary sampling units) were selected using proba-
bility proportionate to size from each zone/strata
(Supplemental Material 1). In the second stage,
HCPs were selected from the primary sampling
units systematically.
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Sample allocation

Although proportional allocation is usually the
preferred approach for sample allocation,!! the
square root allocation (power allocation with
power equal to 0.5) method was used to allocate
the sampled HCPs. This is because the sample
size allocated for Debubawi Keih Bahri using pro-
portional allocation to the population was too
small to bring reliable estimates. The number of
HCPs for each zone, allocation of samples, and
formation of clusters are displayed in Supplemental
Material 2.

Data collection tool and approach

Data were collected using a self-designed, struc-
tured questionnaire (Supplemental Material 3).
The questionnaire was developed by authors who
have diverse expertise in the field of pharmacy,
clinical pharmacy, pharmacoepidemiology, and
health system strengthening. The questionnaire
was constructed to capture the relevant parame-
ters to measure the knowledge, attitude, and prac-
tice of the HCPs on falsified medical products.

The questionnaire entails four domains regarding
the demographic characteristics of participants
and tries to assess the knowledge of the respond-
ents using 12 questions, attitude was measured
using 9 questions (organized in a five-point Likert
scale). Lastly, the practice of HCPs toward falsi-
fied medical products was assessed by nine ques-
tions. The data were collected using face-to-face
interviews and, in some instances, a telephone
interview was applied when participants could
not be reached physically.

Data collectors were trained on the data collec-
tion tool and procedure to minimize the intra-
and inter-rater variability and potential selection
bias. The questionnaire was not validated; how-
ever, a pretest was conducted among 30 individu-
als prior to the study to check the suitability and
comprehensiveness of the questionnaire in Edaga
Hamus Community Hospital, an institution that
was not selected in the survey.

The name list of the randomly selected partici-
pants was communicated to each health facility’s
administrator. Then, the interviewer explained
the objectives of the study and gathered written
informed consent. The interviews were conducted
in a conducive environment in the participants’

workplace, and no one else was present besides
the participant and the interviewer. Enough time
was provided to complete the interviews.

Controlling bias and confounders

The knowledge, attitude, and practice of HCPs
on falsified medical products could be influenced
by the location where the health facility is located.
As such, a two-stage stratified cluster sampling
design was employed, and weights were com-
puted to minimize the influence of sampling bias.
To avoid the selection of the most accessible
health facilities which can affect the generalizabil-
ity of the study findings, all health facilities were
given a chance for selection, and telephone inter-
views were done for hard-to-reach health facili-
ties. Moreover, data collectors were strictly
instructed and supervised to enroll only the ran-
domly selected HCPs. Participants were consid-
ered as nonresponse without replacement, after
making three attempts to reach them. Although it
is completely unavoidable, ample time was given
to the respondents to remember past details, and
thereby minimize recall bias. In addition, to avoid
information bias that could arise through the
influence of other people or literature search,
questionnaires were filled in the form of an inter-
view, instead of self-administration.

Statistical analysis

The data were entered into the computer using the
Census and Survey Processing System (CSPro,
Version 7.3) software package and exported to
SPSS (Version 26) for analyses. To account for the
multistage sampled nature of the data, weights
were computed before analyses. Descriptive statis-
tics was performed for categorical variables (using
frequency and percentage) and numerical variables
such as mean (SD) or median (interquartile range,
IQR), as appropriate. Percentages of some indica-
tors were expressed along with their 95% confi-
dence intervals. After confirming non-normality
using the Kolmogorov—Smirnov test, nonparamet-
ric tools, namely Mann-Whitney and Kruskal-
Wallis test were used to assess the difference in
knowledge score and attitude score across the cat-
egories of the predictors. For the significant cate-
gorical predictor variables with more than two
categories, pairwise comparison was performed
using a post hoc test, accounting for the multiple
comparison adjustment. The presence of a trend
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in knowledge and attitude scores across the ordinal
predictor categories was assessed using Jonckheere-
Terpstra; moreover, effect sizes were computed.
To determine the factors affecting the reporting of
suspected product quality defects, bivariate and
multiple logistic regression were used. p-Values
less than 0.05 were considered significant through-
out the analysis.

The study was reported according to the
Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement!?
as shown in Supplemental Material 4.

Results

Background characteristics of the study
participants

A total of 707 HCPs were approached for enroll-
ment and 24 were unable to participate due to
refusal (n=4) and unavailability (z=17). Moreover,

Table 1. Background characteristics of the participants.

the remaining three partially filled out the ques-
tionnaire making the response percentage 96.6%.
Out of the final 683 participants, the majority were
females (56.8%), and about one-third (37.5%) of
the population lie within the age group of 20—
29years. Two-thirds (66.4%) of the respondents
were from the Maekel zone, and 38.3% were
from National Referral Hospitals. About 44% of
the overall participants had a diploma/advanced
diploma educational background and 30.4% had
20years and above of professional experience. The
weighted and un-weighted percentage distribution
of the characteristics of the study participants is
summarized in Table 1.

Knowledge of falsified medical products

Almost 90% (89.2%) of the respondents had ever
heard about falsified medical products and out
of them, 85.3% stated that there is a difference
between falsified and substandard medical
products.

Variables Weighted Un-weighted
N (%) N (%)
Sex
Male 294 (43.2) 348 (51.4)
Female 386 (56.8) 329 (48.6)
Age (M=32, IQR=57)
20-29 256 (37.5) 291 (42.6)
30-39 178 (26.1) 187 (27.4)
40-49 55 (8.0) 64.(9.4)
50-59 83(12.1) 65 (9.5]
60 or above 111(16.3) 76 (11.1)
Profession
Nurse practitioner 451 (66.0) 430 (63.0)
Pharmacy 65 (9.6) 66 (9.7)
Medicine/dentistry 31 (4.6) 32 (4.7)
Laboratory 43(6.3) 56 (8.2)
Others* 93 (13.6) 99 (14.5)
(Continued]

journals.sagepub.com/home/taw


https://journals.sagepub.com/home/taw

THERAPEUTIC ADVANCES in

Volume 14
Table 1. (Continued)
Variables Weighted Un-weighted
N (%) N (%)
Highest level of education
Certificate 224 (33) 254 (37.4)
Diploma/advanced diploma 295 (43.5) 254 (37.4)
Bachelor/masters 159 (23.5) 172 (25.3)
Years of professional experience (in completed years) (M=10, IQR=54)
1 37 (5.5) 52 (7.6)
2-5 201 (29.4) 219 (32.1)
6-10 145 (21.2) 137 (20.1)
11-19 92 (13.5) 115 (16.8)
20 or above 207 (30.4) 160 (23.4)
Zone
Maekel 453 (66.4) 193 (28.3)
Debub 72 (10.5) 120 (17.6)
Gash-Barka 70 (10.2) 115(16.8)
Anseba 36 (5.3) 94 (13.8)
Semienawi Keih Bahri 45 (6.6) 103 (15.1)
Debubawi Keih Bahri 7(1.0) 58 (8.5)
Health facility
National Referral Hospital 261 (38.3) 96 (14.1)
Hospital 196 (28.7) 304 (44.5)
Health center 75 (11.0) 97 (14.2)
Health station 95(13.9) 108 (15.8)
Drug retail outlet 32 (4.7) 33 (4.8)
Administrative offices 17 (2.5) 39 (5.7)
Dental/laboratory clinic 6(0.8) 6(0.9)

*Public health, physiotherapy, imaging/radiology, optometry, dental therapy, nurse aid.

IQR, interquartile range.

More than 80% of the respondents were able to
correctly distinguish falsified medical products as
‘poor quality of unknown origin’ (86.5%) and
‘intentionally mislabeled products’ (82.6%).
About half of the respondents were also able to

correctly label ‘products with defects that arise
from manufacturing errors’ as non-falsified medi-
cal products (51.4%) and ‘products with a good
quality of unknown origin’ as falsified medical
products (51.9%). Moreover, the majority of the
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Adverse effects

Treatment failure

Death

Economic burden

Antibiotic resistance

Wrong diagnosis

Loss of trust in the healthcare system
Nagative consequences on HCPs Bl 45
Encourage illegal supply of products ™ 2.6
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;3

Poor health system delivery

Others*
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Figure 1. Percentage distribution of the participant’s knowledge of the consequences of using falsified

medical products.

*Environmental risks, weakness in local manufacturers and procurement, competition with genuine products, loss of taxes

to the nation, and short shelf life of the equipment.

Demand exceeding supply

Weak market surveillance
Incompetent quality control system
High price of medicines

Vulnerable supply chain

Weak regulation

Poor awareness of HCPs

Lack of public awareness

Financial interest NN o)

Procurement related factors NN 4 7
Poor economy of a country [N 39
Poor implementation of health policy ™& 1.8
Inadequate access to health services B 16

Others* S 7/

0 5 10

I (0.8
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I 1))
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Figure 2. Percentage distribution of the participant's knowledge of factors encouraging infiltration/circulation

of falsified medical products.

*Limited domestic manufacturers, corruption, political instability, and a lack of research on falsified medical products.

respondents correctly identified that medicines
(96.4%), medical supplies (76.4%), vaccines
(74.9%), diagnostics (74%), and medical devices
(63.9%) could be falsified.

Adverse effects (82.5%) and treatment failure
(66.2%) were the most commonly reported

consequences of using falsified medical products
(Figure 1). Besides, the high demand which
exceeds the available supply of medical products
(45%) and weak market surveillance (37.8%)
were reported as key factors which encourage
the circulation of falsified medical products
(Figure 2).

journals.sagepub.com/home/taw


https://journals.sagepub.com/home/taw

THERAPEUTIC ADVANCES in

Volume 14

Table 2. Percentage distribution of the participant’s knowledge on

stakeholders who play a role in preventing infiltration/circulation of falsified
medical products and activities needed to prevent further infiltration.

Variables

Frequency (%)

Who plays a role in preventing the circulation of falsified medical

products in the market?
Healthcare professionals
Regulatory bodies
Public
Procurement agencies
Other government bodies
Police/military
Customs/port authorities
Drug retail outlets
Pharmaceutical industries
Media
Do not know

Other*

454 (74.6)
337 (55.3)
281 (46.1)
214(35.2)
210 (34.5)
156 (25.6)
133 (21.9)
37(6.2)
30 (5)
26 (4.3)
2(0.3)

11(1.9)

What can be done to prevent the circulation/infiltration of falsified

medical products?
Market surveillance/inspection
Awareness raising
Quality control

Strengthening supply chain and procurement
systems

Reporting suspected cases
Strengthen law enforcement
Registration of medical products
Strengthening health policy
Strengthen regulatory mechanisms

Strengthen coordination mechanisms

Other**

351 (57.7)
349 (57.3)
244 (40)

179 (29.5)

172 (28.3)
33(5.4)
28 (4.6)
27 (4.4)
21(3.4)

20(3.3)
40 (6.6)

*Professional associations and civil societies, religious entities, and UN agencies.
**Enhance commitment and motivations of HCPs, research, encourage domestic
manufacturing, provide adequate budget for the purchase of medical products,
reduce the price of medicines, purchase medical products from governmental

facilities, prepare and follow policies, and guidelines for procurement.

HCPs (74.6%), regulatory bodies (55.3%), and
the general public (46.1%) were the most com-
monly reported stakeholders, who could play a
role in preventing infiltration/circulation of
falsified medical products (Table 2). Market
surveillance/inspection (57.7%) and awareness
raising (57.3%) were also the most frequently
suggested activities that should be done to pre-
vent infiltration/circulation of falsified medical
products.

The standard form used in Eritrea to report sus-
pected falsified medical products was correctly
recognized by only 13.8% of the respondents.
The submission of the filled standard reporting
form to the EPC of the NMFA (84.7%), respec-
tive Zonal Pharmacy (80.2%), and pharmacovigi-
lance focal points (76.4%) were correctly
identified by the majority of the respondents.
While PHARMECOR Eritrea (pharmaceutical
and medical suppliers corporation) (37.4%) and
Pharmacy Services Division (27.7%) were incor-
rectly identified as Centers that could receive sus-
pected incidents.

On assessing the knowledge regarding the best
time to report falsified medical products, 74.0%
of the respondents reported that suspected cases
should be submitted at the earliest possible time
even if details are not available. On the other
hand, few respondents perceived that the best
time to report is after the reporter confirms that
the product is falsified (10.5%) when several sim-
ilar cases are identified (7.5%) if the information
on the reporting form is fully complete (4.1%)
and/or after completion of investigation by a zonal
committee (3.9%).

Attitude toward falsified medical products

The majority of the respondents had a positive
attitude that favors combating falsified medical
products with an overall attitude score of 30 out
of 35 (IQR: 4.0) (Table 3). About half of the
respondents (45.8%, 95% CI: 42.0-49.6)
believed that their knowledge and skills for the
detection and reporting of falsified medical prod-
ucts were not adequate.

Practice of reporting of suspected SF medical
products

About two-thirds (62.5%) of the study partici-
pants claimed that they had encountered
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Table 3. Percentage distribution of healthcare professionals’ attitudes toward combating falsified medical

products.

Attitude statements % of correct 95% CI
answers

You have a role in combating the circulation of falsified medical products 98.8 98.0-99.6
Falsified medical products compromise healthcare systems and thereby 97.1 95.9-98.4
reduce public confidence
All medical products should be registered to minimize the availability of 96.4 94.9-97.8
falsified products in the market
Only pharmacy professionals are mandated to combat falsified medical products ~ 95.0 93.4-96.7
Availability of falsified medical products in the market affects a country’s 94.0 92.1-95.8
economy
Medicines are less likely to be falsified because they are meant to save lives 77.2 74.0-80.4
Eritrea is at risk of falsified medical products 54.2 50.4-58.0

products with suspected quality defect(s) and
63.8% of the respondents had reported the qual-
ity defect(s) at least once during the period of
their practice. About 68% of those who had a his-
tory of reporting claimed that they had reported
all of the incident(s) encountered. The most trig-
gering factor to report was personal observation
(88.6%) followed by patient complaints.
Moreover, about 51.4% of the participants sus-
pected the encountered products with quality
defects to be substandard products (Table 4).

When those participants who encountered defec-
tive products were asked if there was any hin-
drance in reporting suspected quality defects,
63.7% (n=241) reported that they had at least
one hindering factor while 36.3% reported no
hindrance. Not knowing how to report (55.6%)
and what to report (34.9%) followed by no/
delayed feedback (30.3%) and unavailability of
reporting forms (29.0%) were the most frequently
reported hindrances (Table 5).

Regarding the training status of the study partici-
pants, less than one-fifth (16.5%) reported that
they were trained about falsified medical prod-
ucts, and 83.5% had shared their knowledge of
falsified medical products with others. From
those who did not share their knowledge (7=100)
on falsified medical products, the main reasons
for not sharing were as follows: had no enough
knowledge (39.9%), had no interest (28.1%),

limited personal experience (27.5%), low per-
ceived risk (7.9%), and had no time to share
(4.6%).

Comparison of the knowledge score across the
categories of demographics

The median (IQR) knowledge score of the
respondents was 9 out of 17 (4.00). Mann—
Whitney U test revealed that the median knowl-
edge score among males (M=9, IQR=3) was
significantly greater than those of females (M =8.1,
IQR=3) (»p<<0.001) with an effect size of 0.185.

Knowledge scores across the various professions
revealed significant differences (»p<<0.001) with
an effect size of 0.122. After employing the multi-
ple comparison adjustment, pharmacists were
found to have significantly greater median knowl-
edge scores compared to nurse practitioners
(»p<<0.001) and laboratory experts (p<<0.001).

A significant trend in knowledge score was
observed with an increase in the level of education
(»p<<0.001), with an effect size of 0.092. HCPs
with bachelor/masters degree (M=10, IQR=5)
had higher knowledge scores compared to those
with diploma/advanced diploma (M =9, IQR=2,
$»<<0.001) and those with a certificate (M=8,
IQR=4, p<<0.001). A summary of the compari-
son of the knowledge score across the categories of
demographic characteristics is shown in Table 6.
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Table 4. Reporting status of suspected quality defects.

Variable Frequency (%)
Have you ever encountered/suspected medical products with quality defects?

Yes 381 (62.5)

No 220 (36.2)

Do not remember 8(1.3)
Have you ever reported a suspected product quality defect?

Yes 243 (63.8)

No 138 (36.2)

Do not remember 0(0.0)
How often did you report the product quality defects that you encountered?

Always 165 (67.9)

Usually 31(12.7)

About half the time 14 (5.8)

Rarely 33 (13.6)
What did you suspect the product(s) to be?

Substandard 125 (51.4)

Falsified 31(12.9)

Both 30 (12.6)

| cannot distinguish 56 (23.1)
What triggered you to report?

Personal observation 215 (88.6)

Complaints from patients 102 (42.0)

Complaints from other healthcare professionals 82 (33.7)

Alert notification 18 (7.5)

Other* 6(2.3)

*To ensure patient safety, professional obligation, and training.

Comparison of attitude score across the

categories of demographics

The median attitude score was found to be 30 IQR:
4.0) out of 35. Mann—Whitney U test revealed that
the median attitude score among vmales (M=31,
IQR=4) was significantly greater than those of
females (M=29,IQR=5) (»p<0.048), with an effect

size of 0.077. According to the Jonckheere-Terpstra
test, no significant trend in attitude was observed
with increase in an age (p=0.736).

When attitude score was compared across the
various professions, a significant difference was
observed (p<<0.001), with an effect size of 0.104.
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Table 5. Percentage distribution of barriers to reporting.

Variable Frequency (%)

What hindered you from reporting
Do not know how to report 134 (55.6)
Do not know what to report 84 (34.9)
No/delayed feedback from the regulatory authority 73 (30.3)
Unavailability of reporting form 70 (29.0)
Lack of motivation 41(17.0)
Complexity of reporting mechanisms 21(8.7)
Lack of confidence 15 (6.2)
Have no time to report 14 (5.8)
No commitment 13(5.3)
Had the assumption that they were not entitled to report 5(2.0)
Other* 33(13.7)

*Unavailability of alternatives of medicines, perception that similar cases should
not be reported, the belief that contraband medicines are not reportable and/or are out of the scope of regulation.

Using multiple comparison adjustments, phar-
macists were found to have significantly greater
median attitude scores compared to nurse practi-
tioners (p < 0.001), laboratory experts (p=0.028),
and medicine/dentistry (p=0.006).

Similarly, with an increase in level of education, a
significant trend in attitude score was observed
(»p<0.001), with an effect size of 0.192.
Respondents with bachelor/masters degree had
higher attitude scores compared to those with
diploma/advanced diploma (p<0.001) and cer-
tificates (»<<0.001). A summary of the compari-
son of attitude scores across the categories of
demographic characteristics is given in Table 7.

Determinants of reporting suspected product
quality defects

The possible factors affecting the reporting of
suspected product quality issues were determined

using logistic regression. At the multivariable
level, profession (p=0.027), no/delayed feed-
back from the regulatory authority (»p<0.001),
and not knowing how to report (»p<<0.001)
were the variables found to significantly influ-
ence the reporting pattern. Accordingly, the
medicine/dentistry and pharmacist professions,
respectively, were associated with 81% (AOR:
0.19, 95% CI: 0.05-0.73) and 75% (AOR:
0.25, 95% CI: 0.08-0.80) decrease in reporting
when compared with laboratory personnel.
Those who do not know how to report were
found to be less likely to report (AOR: 0.12,
95% CI: 0.05-0.28). On the other hand, the
odds of reporting among those who responded
that there is delayed feedback was higher (AOR:
4.70,95% CI: 2.17-10.18) when compared with
their counterparts. Details of the bivariate and
multiple logistic regression results are shown in
Table 8.
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Table 6. Comparison of knowledge scores across the categories of demographic characteristics.

Variable M (IQR) Z/chi-square p Value JKT pvalue Pairwise post hoc
(effect size) (adjusted for multiple
comparisons)
Sex -4.757(0.185)  <0.001 - -
Male 9 (3)
Female 8.1(3)
Age 12.522 0.014 0.052
20-29 9(3)
30-39 9(3.3)
40-49 9 (3)
50-59 8.2 (3)
60 or above 8 (4)
Profession 68.71(0.122)  <0.001 - NP versus P (p<0.001),
L versus P (p<0.001), L
Nurse practitioner 9 (3) versus M/D (p=0.019),
NP versus M/D
Pharmacy 11 (5) (p=0.001)
Medicine/dentistry 10 (6)
Laboratory 9(2)
Highest level of education 60.99 (0.092)  <0.001 <0.001 C versus B/M
(p<0.001), D/A versus
Certificate 8 (4) B/M (p<0.001), C
versus D/A (p=0.002)
Diploma/advanced 9(2)
diploma
Bachelor/masters 10 (5)
Years of experience 12.97 (0.020) 0.011 0.18
1 9 (4)
2-5 9 (3) 11-19 versus 20 or
above (p=0.032)
6-10 9 (2.4)
11-19 9.6 (5)
20 or above 9 (3)

B/M, bachelor/masters; C, certificate; D/A, diploma/advanced diploma; IQR, interquartile range; JKT, Jonckheere-Terpstra
test; L, laboratory; M, median; M/D, medicines/dentistry; NP, nurse practitioner; NS, not significant; P, pharmacy; Z,

standard score.
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Table 7. Comparison of the attitude scores across the categories of the demographic characteristics.

Variable M (IQR) Z/chi square Pairwise post hoc (adjusted
for multiple comparisons)
Sex -1.97(0.077)
Male 31 (4)
Female 29 (5)
Age
20-29 30 (4)
30-39 31(5)
40-49 30(3)
50-59 30 (4.9)
60 or above 30(5)
Profession 58.765 (0.104)
Nurse practitioner 29 (5) NP versus P (p<0.001), L
versus P (p=0.028), P versus
Pharmacy 31(3) M/D (p=0.006), L versus M/D
(p<0.001), NP versus M/D
Medicine/dentistry 33.7(2) (p<0.001)
Laboratory 29 (4.3)
Highest level of education 127.36 (0.192)
Certificate 28 (4] D/A versus B/M (p<0.001),
C versus B/M (p<0.001), C
Diploma/advanced diploma 30 (4) versus D/A (p<0.001)
Bachelor/masters 32 (4)
Years of experience 10.66 (0.016)
1 29.3(3.6)
2-5 30 (5] 6-10 versus 2-5 (p=0.024)
6-10 30 (4)
11-19 30 (5)
20 or above 30 (4)

B/M, bachelor/masters; C, certificate; D/A, diploma/advanced diploma; IQR, interquartile range; JKT, Jonckheere-Terpstra test; L, laboratory; M,

median; M/D, medicines/dentistry; NP, nurse practitioner; NS, not significant; P, pharmacy.
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Table 8. Factors affecting reporting suspected product quality defects using bivariate and multiple logistic

regression.

Variable COR (95% Cl) p Value AOR (95% Cl) p Value

Sex 0.94
Male 1.02 (0.67-1.55) = =
Female Reference

Age 0.292 - -
20-29 0.71(0.36-1.41) 0.330
30-39 0.77 (0.38-1.57) 0.469
40-49 0.47(0.19-1.16) 0.101
50-59 1.22 (0.51-2.89) 0.658
60 or above Reference

Profession 0.033 0.027
Nurse practitioner 0.57 (0.23-1.43) 0.232 0.50 (0.18-1.36) 0.172
Pharmacy 0.44 (0.16-1.22) 0.114 0.25 (0.08-0.80) 0.019
Medicine/dentistry 0.26 (0.08-0.81) 0.02 0.19 (0.05-0.73) 0.015
Laboratory Reference Reference

Level of education 0.082 - -
Certificate 1.52 (0.84-2.76) 0.166
Diploma/advanced diploma 0.79 (0.49-1.28) 0.339
Bachelor/master Reference

Years of experience 0.652 - -
1 0.68 (0.23-1.96) 0.471
2-5 0.72 (0.43-1.22) 0.225
6-10 0.94 (0.50-1.75) 0.842
1-19 1.09 (0.53-2.25) 0.821
20 or above Reference

Training 0.003
Yes 2.52 (1.37-4.63) 1.46 (0.72-2.96) 0.299
No Reference Reference

Lack of motivation
Yes 0.56 (0.31-1.03) 0.562 - -
No Reference

[Continued]
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Table 8. (Continued)

Variable COR (95% CI) p Value AOR (95% Cl) p Value
No/delayed feedback
Yes 3.19 (1.68-6.08) <0.001 4.70 (2.17-10.18) <0.001
No Reference Reference
Do not know what to report
Yes 0.20 (0.12-0.34) <0.001 1.45(0.60-3.52) 0.412
No Reference Reference
Do not know how to report
Yes 0.16 (0.10-0.25) <0.001 0.12 (0.05-0.28) <0.001
No Reference Reference
Unavailability of reporting form
Yes 1.27 (0.73-2.20) 0.405 - -
No Reference
Knowledge 1.05(0.97-1.13) 0.244 - -
Attitude 0.95(0.89-1.02) 0.172 - -

AOR, adjusted odds ratio; Cl, confidence interval; COR, crude odds ratio.

Discussion

HCPs’ contribution in reporting suspected SF
medical products was found to be substantial as
about two-thirds of the respondents claimed that
they had reported suspected product quality
issues. This, however, needs to be further maxi-
mized as several hindering factors have been
reported by the respondents. Lack of knowledge
on what and how to report products with quality
defects, failure of the regulatory authority to pro-
vide feedback in a timely manner, and ensure the
availability of reporting forms were the main rea-
sons, and these problems were also reported as
barriers to reporting in studies done in Kuwait,
United Kingdom, and United States.!3-15

This study also revealed that there was confusion
about the reporting channel and limited knowl-
edge of the national reporting form, that is, the
blue form (Supplemental Material 5), used for
reporting suspected SF medical products. To
address such problems, in collaboration with
partners, well-designed risk communication and

HCP engagement strategies, and massive training
are recommended to be shortly implemented.
Although the majority of the respondents cor-
rectly understand that suspected quality defects
should be reported at the earliest possible time,
however, some respondents had a misconception
that cases should only be reported once they are
confirmed. This misunderstanding should, there-
fore, be corrected as it could be a potential cause
of delayed reporting and/or not reporting at all.

The study also indicated that several of the
respondents, especially the lower-level HCPs,
had limited knowledge of the detection and
reporting of falsified medical products. Since
2015, the EPC has incorporated topics related to
monitoring SF medical products into its basic
pharmacovigilance training. This training, how-
ever, was mainly targeted toward pharmacists,
general practitioners, and holders of bachelors of
Science in Nursing. This might be one possible
explanation for the low knowledge score among
the lower-level HCPs.
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The fact that a significant proportion of the
respondents believe that they have a role to play in
combating falsified medical products and that
fighting falsified medical products is every HCP’s
responsibility, gives confidence in their future
engagement. Besides, the substantial transfer of
knowledge observed in this study and the history
of reporting suspected SF products are all good
signs of readiness of the HCPs to contribute to the
fight against the circulation of falsified medical
products. If this good attitude of HCPs that favors
combating falsified medical products is comple-
mented with massive awareness-raising programs,
and strengthening the existing surveillance system
in the country, then it is anticipated to attain suc-
cess in the effort to fight against the global threat.

Considering that Eritrea’s medical products
procurement system is centralized, some respond-
ents believe that ‘Eritrea is not at risk of falsified
medical products’. Similar misconceptions were
also reported in HCPs residing in high-income
countries.!® It is, therefore, important to aware
HCPs that no country is immune to the circula-
tion of falsified medical products.317-1°

Having HCPs with inadequate knowledge of
detecting and reporting falsified medical products
is an opportunity for the circulation of falsified
medical products in the country. This could, in
turn, expose consumers to potentially serious
public health risks. In this regard, this study has
outlined several key implications. As raising
awareness is the first step in fighting falsified
medical products, organizing massive sensitiza-
tion programs, especially targeted to the lower-
level HCPs, on preventing, detecting, and
reporting product quality defects has paramount
importance. Such training has been delivered by
the EPC of the NMFA in collaboration with
major stakeholders such as zonal medical offices,
professional societies, UN partners, and aca-
demia. This should, however, be strengthened
and efforts need to be made by the major stake-
holders mentioned above to reach the untrained
HCPs. In the long run, taking into consideration
the demanding nature of in-service training,
courses on medicine quality monitoring need to
be incorporated into academia.

In addition, to tackle no/delayed feedback by the
regulatory authority as a potential barrier, the
NMFA should acknowledge and motivate HCPs

who report any suspected product quality defects
at the earliest possible time.

Limitation

In this study, the proportion of reporting SF med-
ical products by HCPs presented in this study
was as reported by the respondents and could not
be confirmed by the research team. HCPs who
verbally notified the pharmacy department,
whenever they encountered a suspected SF medi-
cal product, were considered as if they had actu-
ally reported it. Moreover, as the reported
information might have been affected by recall
bias, the proportion of reporting could be slightly
under or over-estimated.

On the questions related to practice, all the
respondents were asked if they had ever encoun-
tered and reported suspected SF medical prod-
ucts rather than falsified products. As it is
impractical for the respondents to accurately dif-
ferentiate the nature of the quality defect, even if,
they conducted an independent investigation.
Thus, readers should be well aware that the pro-
portion of reported suspected quality defects in
this study does not represent only falsified
products.

Conclusion

The overall readiness and response of Eritrea’s
HCPs in detecting and reporting falsified medical
products seems to be promising, although a sig-
nificant knowledge gap was observed especially in
the lower-level HCPs. Developing strategies,
mobilizing resources, and establishing zonal regu-
latory offices as well as facility-based vigilance
systems are critical interventions for success.
Such approaches are imperative to facilitate cas-
cade training, identify untrained professionals,
and ensure the availability of reporting forms,
that can ultimately result in timely reporting of
incidents. Moreover, the regulatory body should
also provide timely feedback and motivate HCPs.
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