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Abstract: Misconceptions and pressures have increased the sales of antibiotics without a prescription
across countries. There are concerns with such practices in Vietnam given rising antimicrobial resis-
tance rates. A national survey was conducted among 360 private drugstores located in nine provinces
in Vietnam. Anonymous interviews were conducted with participants selected by convenience
sampling. Subsequently, multivariable logistic regression analyses were undertaken evaluating the
relationship between customer characteristics and antibiotic purchases. A total of 480 out of 1626 sur-
veyed participants purchased antibiotics, 81.7% of which did not have a prescription, involving
29 different antibiotics. In 86.4% of these, participants were prescribed antibiotics by drug sellers.
Most antibiotics were sold to treat respiratory tract infections (61.4%), with the ‘Access’ antibiotics
(amoxicillin and cephalexin) being the most frequently sold. Only one-fifth of participants under-
stood that they were breaking the law by purchasing antibiotics without a prescription. Participants
purchasing antibiotics without a prescription had lower awareness concerning antibiotic laws and
treatment duration (p < 0.05). Under 50% agreed to having a doctors’ prescription in the future
when purchasing antibiotics. Freelancer occupation (OR = 0.52, 95% CI = 0.83–0.96) and a lower
educational level (OR = 0.49, 95% CI = 0.25–0.96) were factors related to purchasing antibiotics
without a prescription. Overall, we recommend increasing fines and monitoring of drugs stores,
greater promotion of the family doctor system as well as increasing media and educational campaigns
to limit self-purchasing of antibiotics in Vietnam and reduce resistance.

Keywords: antibiotics; dispensing; self-purchasing; drug retailers; knowledge; regulations; Vietnam

1. Introduction

The advent of antibiotics has ushered in a new era in the treatment of infectious
diseases, significantly decreasing morbidity and mortality associated with common infec-
tious diseases [1]. However, these benefits are being affected by their inappropriate use,
which increases antimicrobial resistance (AMR) [2]. AMR is a worldwide problem already
resulting in a high number of deaths, which were estimated to reach 4.95 million deaths
globally in 2019 [3], and will potentially result in up to 10 million deaths annually by 2050
unless addressed [4,5]. Alongside this, AMR use may potentially result in considerable
costs of up to USD 3.4 trillion annually by 2030 if not addressed, equivalent to 3.8% of
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gross global domestic product [6,7]. The purchasing of antibiotics without a prescription,
particularly for self-limiting conditions such as upper respiratory tract infections (URTIs), is
a key factor contributing to the misuse of antibiotics and increasing AMR in most low- and
middle-income countries (LMICs) [8–10]. Whilst there are laws prohibiting the purchasing
of antibiotics without a prescription and warnings in the media, dispensing antibiotics
without physician prescriptions is still common practice in many LMICs, with variable
implementation of these laws [9–12]. This is a concern that needs to be urgently addressed,
especially in LMICs.

Healthcare administration in Vietnam is presently organized into a three-level system,
mirroring the division of healthcare facilities [13]. Currently, a prescription is compulsory by
law in Vietnam for an antibiotic to be dispensed, and an antibiotic should only be dispensed
by a qualified pharmacist, who must always be available in pharmacies during opening
times. However, despite these strict regulations and constant supervision from the pharma-
ceutical regulatory authority, the sale of antibiotics without a prescription is still widespread
among community pharmacists in Vietnam, similar to other LMICs [9–11,14–19]. This is
fuelled by currently limited sanctions for community pharmacists in Vietnam when dis-
pensing antibiotics without a prescription, with a fine of only USD 15–25 per documented
violation when caught [20]. Initially, a fine of 100 USD–150 USD was introduced in 2005
(Decree 45/2005/NÐ-CP) [20,21], which was subsequently decreased to 15 USD–25 USD in
2013 (Decree 176/2013/NÐ-CP) [20].

Alongside this, in Vietnam, co-payments are typically only applied in hospitals by
the Vietnam Health Insurance once patients have had their medical treatment and/or
examination [22]. This may result in extensive co-payments once the cost of medicines is
included, which may end up costing the patient considerably more than just purchasing
medicines directly from community pharmacies. Furthermore, going straight to phar-
macists is typically more convenient and does not require wasting time waiting to see a
physician, which may also appreciably reduce the daily wage [11].

According to the Pharmaceutical Law of Vietnam, pharmacies should be managed by
pharmacists with a bachelor’s degree and only operating in urban zones [23–25]. How-
ever, pharmacies only accounted for approximately 30% of 61,867 drug retailers among
64 provinces nationwide in 2018 in Vietnam [26]. The remaining proportion are drug stores
and drug counters, which are managed by pharmacists with a middle college diploma
and principally concentrated in rural areas [23,24]. However, sales of antibiotics without a
prescription have contributed up to 88% of total sales in urban areas and 91% in rural areas
with the self-medication proportion comprising up to 50% in urban regions [18,19]. The
differences in qualifications, as well as the extent of monitoring of community pharmacies
and drug stores, raises issues and challenges in addressing current concerns with the
potential of increasing AMR and associated morbidity, mortality and costs [11,27].

In order to reduce inappropriate practices among community pharmacies and drug
stores, and any potential risks for patients, effective interventions are needed. These
include increased education of both patients and pharmacists as well as monitoring of
community pharmacies, sanctions and realistic fines [11,12,28,29]. This is especially true
in the case of Vietnam, where there has been an appreciable increase in the number of
pharmacists in recent years alongside high alert regarding AMR across both community
and hospital settings, which is causing concern among the medical authorities. Potentially
effective interventions for any given circumstances can come from surveys evaluating the
current situation. This can be combined with appraising the situation in other LMICs,
including activities and their impact, to reduce the self-purchasing of antibiotics and
provide guidance. Evaluating the current status was the rationale behind undertaking
point prevalence studies regarding antimicrobial use in hospitals across countries [30].
The findings may subsequently be used to plan future quality improvement programs.
However, previous studies conducted among community pharmacies and drug stores in
Vietnam aimed at assessing the extent of purchasing of antibiotics without a prescription
have been hindered by typically only focusing on a single local region and with limited
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sample sizes [16,18,19,31]. In addition, these studies typically focused only on the sales of
antibiotics without a prescription rather than total antibiotics dispensed. Consequently, we
aimed to address this gap by comprehensively investigating antibiotic dispensing practices
on a national scale in Vietnam as well as evaluating customer knowledge on antibiotic
use. Customers’ knowledge is seen as crucial since they are a key driver of antibiotic
prescribing and dispensing in ambulatory care, especially for self-limiting conditions, such
as URTIs [9,15,32]. The findings can be used to direct the authorities in Vietnam regarding
potential appropriate and effective interventions to reduce the extent of inappropriate
dispensing of antibiotics in the community, building on the experiences of other countries,
especially LMICs (Table 1).

Table 1. Summary of laws and activities especially among low- and middle-income countries banning
the purchasing of antibiotics without a prescription and their impact.

Country Summary of Initiatives and Their Outcomes

Brazil—private and
public pharmacies

[33–35]

• It is generally impossible for public pharmacists in Brazil to sell antibiotics without a
prescription—confirmed in the study of Moura et al. (2015) [33].

• There was a documented decrease in antibiotic use (1.87 DDD/TID—p < 0.001) after restrictions
banning the selling of antibiotics without a prescription (2008 to 2012) among private pharmacies in
Brazil; this was more prevalent in the more developed regions of Brazil as well as in the state capitals
(Moura et al.) [33].

• Lopes-Junior et al. (2015) documented decreased sales of amoxycillin (approximately 30%),
tetracyclines (30.5% decrease), sulfonamides (28.5% decrease) and macrolides (25% decrease) post
legislation despite a general growth in the pharmaceutical market [34].

• Mattos et al. (2017) also documented a decrease in the dispensing of antibiotics after legislation was
passed, including cephalosporins (−19.4%), quinolones (−12.7%) and aminopenicillins (−11.1%) [35].

Chile [36,37]

• Chile was one of the first countries in Latin America to introduce greater enforcement of the law
banning the purchasing of antibiotics without a prescription.

• These activities were enhanced by antibiotics being removed from the list of medicines having sales
incentives among pharmacies.

• Antimicrobial consumption decreased by 31% to 8.5 DID just after the enforcement of the new
regulation helped by public information campaigns and enhanced enforcement of the regulations.

• However, there has been a slow increase in antimicrobial utilization in recent years, suggesting the
impact of such laws diminish over time unless pharmacists are continually monitored and additional
initiatives introduced when needed.

China [38]

• Multiple initiatives have been introduced in Shaanxi Province to reduce the dispensing of antibiotics
without a prescription.

• Measures included stricter regulations for dispensing antibiotics, improving pharmacists’ education
with a qualified pharmacist necessarily present to dispense antibiotics, increased frequency of
unannounced pharmacy inspections and punishments for misuse.

• As a result, dispensing of antibiotics without a prescription decreased from 72.3% to 50.2% (p < 0·0001)
for a 5-year-old child with diarrhoea between 2011 and 2017, and a similar reduction for patients with
URTIs —from 95.8% of simulated patients down to 69.5% (p < 0·0001).

Colombia [37,39]

• The initial enforcement of the law in 2005 had a modest impact on overall sales of antibiotics in the first
three years.

• However, a follow-up study conducted after five years following initial enforcement found a high
number of pharmacies (80.3%) were still not complying with the law as a result of lax monitoring.

• These findings prompted calls for greater enforcement of the law to reduce unnecessary antibiotic
consumption.

Mexico [36,40]

• The government implemented policies in 2010 to enforce existing laws to reduce the dispensing of
antibiotics without a prescription. The new regulations required antibiotic prescriptions to be retained
and registered in pharmacies, with fines for non-compliance.

• As a result, antibiotic utilization decreased by 22.9% between 2007 and 2012, and the trend accelerated
after greater enforcement of the legislation.

• Alongside this, an appreciable seasonal reduction in the consumption of penicillins after greater
enforcement of the legislation occurred.
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Table 1. Cont.

Country Summary of Initiatives and Their Outcomes

Namibia [41,42]

• Pharmacists are aware of current regulations banning the dispensing of antibiotics without a
prescription, with their activities regularly monitored. Alongside this, increased education of
pharmacists regarding antibiotics and viral infections.

• A survey among children in households in Namibia with ARIs, including common colds and influenza,
found that these children were typically treated with cold/flu medication, decongestants and
paracetamol with no dispensing of antibiotics in pharmacies without seeing a physician.

• A similar situation was seen during the COVID-19 pandemic. Education and monitoring of pharmacies
resulted in no change in the antimicrobial utilization patterns during the early stages of the pandemic,
assisted by pro-activity among pharmacists, suggesting other potential prevention and management
approaches.

Republic of Srpska
[43]

• Greater enforcement of the regulations banning the self-purchasing of antibiotics in community
pharmacies with fines for violations, including EUR 500–1500 for pharmacy directors and EUR 500–750
for pharmacy technicians, along with ongoing activities to try and reduce AMR, which included
increased education of pharmacists and the production of guidelines incorporating those for ARIs,
decreased the dispensing of antibiotics without a prescription from 58% of requests to 18.5%.

• In addition, the most common reason for not dispensing an antibiotic for an ARI to a simulated patient
after greater enforcement of the regulations was that antibiotics cannot be dispensed without a
prescription.

Saudi Arabia [28]

• There was greater enforcement of the law concerning the purchasing of antibiotics without a
prescription in Saudi Arabia from May 2018 onwards, with fines of up to SAR 100,000 (equivalent to
USD 26,666) and cancellations of the license of pharmacists in the case of violations. The purchasing of
antibiotics was common before this despite the law (with up to 96.6% of pharmacies dispensing
antibiotics to simulated patients with pharyngitis).

• Following an increase in the penalties, only 12.9% of pharmacists stated that the purchasing of
antibiotics without a prescription was still common, with only 12.1% dispensing an antibiotic to
simulated patients with pharyngitis and typically only after persistence from patients.

Sri Lanka [29]

• Despite legislation banning the purchasing of antibiotics without a prescription, approximately 30% of
surveyed pharmacists and pharmacist assistants had supplied antibiotics with a prescription for
common infections such as ARIs.

• However, pharmacists with any form of recognized qualification were less likely to supply antibiotics
without a prescription for possible viral infections such as ARIs.

South Africa [44]

• Despite legislation, antibiotics for simulated patients with urinary tract infections were dispensed in
privately owned pharmacies (80%), although not in corporate (franchised) pharmacies.

• There was no dispensing of antibiotics for patients with URTIs in any of the pharmacies surveyed.
• Greater enforcement of the regulations coupled with improved education of pharmacists and their

assistants is recommended going forward.

Venezuela [37]

• The government implemented policies in an attempt to limit the dispensing of three antibiotic groups
without a prescription.

• However, there were no public awareness campaigns, and the ‘enforcement’ was only via government
publications with no follow-up of the regulations among community pharmacists.

• This resulted in no decrease in antibiotic utilization levels after introduction of the policies. On the
contrary, the opposite was observed with an increase in antibiotic utilization.

NB: AMR: antimicrobial resistance; ARIs: acute respiratory infections; URTIs: upper respiratory tract infections.

In view of this, the objectives of this study were to undertake a comprehensive sur-
vey of current antibiotic dispensing practices across Vietnam including both community
pharmacies and drug stores. In addition, we intended to ascertain customers’ knowledge
regarding antibiotics including the current legal situation concerning the dispensing of
antibiotics without a prescription and factors affecting AMR. As mentioned, the combined
findings can be used to suggest potential ways forward for the authorities in Vietnam given
the reduced value of potential fines in 2022 following their substantial decrease in 2013.
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2. Results
2.1. Study Population

Out of 1626 participants observed and interviewed, most of them (86.8%) purchased
medicines without a prescription, with 28.2% purchasing antibiotics. Out of 487 participants
purchasing antibiotics, 81.7% (398 out of 487) purchased antibiotics without a prescription,
with the remaining antibiotics being dispensed with a prescription. Among participants
purchasing antibiotics, 215 purchased antibiotics for themselves while 136 purchased
them for others, primarily for children aged 6 months to 12 years or relatives. Most
antibiotics (86.4%) were recommended by drug sellers based on customers’ reported health
conditions, with customers requesting an antibiotic explicitly making up the remainder
(13.6%) (Figure 1).
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Figure 1. Flow chart of participants.

2.2. Demographic Characteristics of Participants Purchasing Antibiotics

Regarding the demographic characteristics of participants purchasing antibiotics, the
majority were female (64.6%), freelance workers (62.2%) and had an educational level below
college or university (67.1%) (Table 2). Comparing those who purchased with or without a
prescription, those participants purchasing antibiotics without a prescription were typically
males, had lower education levels and were freelance workers. The difference between
groups was statistically significant in terms of education and occupation (p < 0.05).

Table 2. Demographic characteristics of participants purchasing antibiotics.

Characteristics
N (%)

p-Value
Prescription Non-Prescription Total

Median age (IQR) (n = 470) 35 (20–78) 35 (18–70) 35 (18–78) 0.511

Gender (n = 480)

Male 29 (33.0%) 141 (36.0%) 170 (35.4%)
0.593

Female 59 (67.0%) 251 (64.0%) 310 (64.6%)

Levels of education (n = 444)

High school or lower 44 (55.7%) 254 (69.6%) 298 (67.1%)
0.007College 12 (15.2%) 58 (15.9%) 70 (15.8%)

University 23 (29.1%) 53 (14.5%) 76 (17.1%)
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Table 2. Cont.

Characteristics
N (%)

p-Value
Prescription Non-Prescription Total

Occupation (n = 465)

Freelance work 38 (46.3%) 251 (65.5%) 289 (62.2%)
<0.001Public sector employee 21 (25.6%) 58 (15.1%) 79 (17.0%)

Others 23 (28.1%) 74 (19.4%) 97 (20.8%)

2.3. Pathological Classification for Purchased Antibiotics

Both groups, i.e., those with and those without a prescription, mainly purchased
antibiotics for problems relating to respiratory tract infections (61.4%), followed by the
digestive system (13.1%) and eye-related symptoms (6.0%) (Table 3). Among respiratory-
related infections, most purchasing antibiotics without a prescription did so to treat flu-
like symptoms, coughs, fever, colds, sore throats, rhinitis, sinusitis or bronchitis. The
most common symptoms were influenza (17.4%), followed by a sore throat (16.6%) and a
cough (16.6%).

Table 3. Pathological classification of purchased antibiotics.

Pathological
Classification

N (%)

Prescription (n = 83) Non-Prescription (n = 391) Total (n = 474)

Respiratory 39 (43.8) 260 (65.3) 299 (61.4)

Digestive 12 (13.5) 52 (13.1) 64 (13.1)

Eye 7 (7.9) 22 (5.5) 29 (6.0)

Skin 4 (4.5) 17 (4.3) 21 (4.3)

Genito-urinary 6 (6.7) 8 (2.0) 14 (2.9)

Musculo-skeletal 2 (2.2) 8 (2.0) 10 (2.1)

Ear 2 (2.2) 2 (0.5) 4 (0.8)

Nervous 0 (0) 4 (1.0) 4 (0.8)

Metabolism 2 (2.2) 1 (0.3) 3 (0.6)

Pregnancy 2 (2.2) 1 (0.3) 3 (0.6)

Others 7 (7.8) 16 (4.0) 23 (4.7)

2.4. Type of Antibiotics Dispensed

The types of antibiotics dispensed for those without a prescription were more varied
than those with a prescription, i.e., 29 different antibiotics compared with 25 different
antibiotics, respectively. Based on the WHO AWaRE list, 10 out of 25 antibiotics in the
group with a prescription were in the ‘Access’ group, with the remainder in the ‘Watch’
group and none in the ‘Reserve’ group. Among the 29 different antibiotics purchased
without a prescription, 12 were from the ‘Access’ group, 17 from the ‘Watch’ group and
none from the ‘Reserve’ group. Over 90% of antibiotics supplied in both groups were
oral formulations. The most common antibiotics purchased by those with a prescription
were cefuroxime (20.4%), followed by co-amoxiclav (12.6%) and levofloxacin (7.8%). In
contrast, the five most common antibiotics purchased by the group without a prescription
were cephalexin (25.3%), amoxicillin (25.6%), cefuroxime (9.2%), ciprofloxacin (6.2%) and
co-amoxiclav (5.9%) (Figure 2).



Antibiotics 2022, 11, 1091 7 of 16

Figure 2. Types of antibiotics purchased with a prescription (PA group) and without a prescription
(NPA group). NB. PA: antibiotics purchased with a prescription; NPA: antibiotics purchased without
a prescription.

2.5. Knowledge of Customers about Antibiotics

Only 21.1% of the participants knew that purchasing antibiotics without a prescription
is currently illegal in Vietnam (Table 4), with a statistically significantly better awareness
among those with a prescription versus those without a prescription (p = 0.032). As a
result, 48.6% of participants agreed in the future to have a doctors’ prescription when
purchasing antibiotics, with a statistically significantly higher proportion of those being
individuals who had a prescription (63.8%) versus those purchasing an antibiotic without a
prescription (44.2%; p < 0.000). Among the participants disagreeing to purchase antibiotics
with a doctors’ prescription, those with a college or university educational level had the
highest percentage of disagreement (23.2%, twice as high as the remaining groups), with
the difference between groups being statistically significant. By contrast, there was no
statistically significant difference between different occupational groups (p = 0.136).

Participants purchasing antibiotics without a prescription refused to visit doctors to
obtain a prescription beforehand because they thought that their disease or symptoms were
mild (50.5%) and that they would save time (30.6%) and money (12.3%) by not visiting
doctors for their condition. Additionally, personnel in the drug stores had often treated
their diseases or symptoms beforehand (15.4%), and they had experience with successfully
treating their current condition (14.2%).

The proportion of respondents with correct answers about the treatment duration
of antibiotics was 40%; i.e., antibiotics need to be taken for at least five days or as long
as recommend by a physician, even if the recipient begins feeling better. Of concern is
that nearly 20% of participants reported that antibiotics should only be used for a short
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time (under two days). Participants with a prescription showed a significantly better
awareness than those without a prescription about treatment duration (50.6% versus 37.6%,
respectively; p = 0.026).

Table 4. Awareness of customers about antibiotics.

Questions
N (%)

p-Value
Prescription Non-Prescription Total

‘According to you, it is illegal for purchasing of antibiotics
without a doctor’s prescription?’ 25 (29.8%) 72 (19.2%) 97 (21.1%) 0.032

‘In the future, do you agree to visit the doctor for having a prescription when purchasing antibiotics at the
pharmacy/drugstore?’

Agree 56 (63.8%) 160 (44.2%) 216 (48.6%)
0.000Partly agree 17 (20.7%) 127 (35.1%) 144 (32.4%)

Disagree/Not sure 9 (11.0%) 75 (20.7%) 84 (18.9%)

‘According to you, normally, how long should antibiotics be
taken?’ 44 (50.6%) 143 (37.6%) 187 (40.0%) 0.026

‘According to you, does not taking antibiotics for long enough
lead to antibiotic resistance?’ 44 (54.3%) 164 (47.4%) 208 (48.7%) 0.262

‘Have you ever known/heard about “antibiotic resistance”?’ 53 (59.6%) 200 (53.2%) 253 (54.4%) 0.279

‘Is antibiotic resistance a serious problem in the community?’

Agree 47 (63.5%) 162 (50.3%) 209 (52.8%)
0.104Partly agree 7 (9.5%) 33 (10.2%) 30 (10.1%)

Disagree/Not sure 20 (27.0%) 127 (39.4%) 147 (37.1%)

Regarding AMR, over 50% of participants in both groups had heard of, or knew
about, antibiotic resistance. Despite this, only 48.7% knew that not taking antibiotics for
long enough leads to AMR. However, more participants (52.8%) agreed that AMR was a
severe public health problem, with no statistical difference between those with or without
a prescription when purchasing antibiotics.

2.6. The Relationship between Participants’ Demographic Characteristics and Their Purchasing
of Antibiotics

The univariate and multivariate logistic regression models in Table 5 indicate that two
influential factors regarding the purchasing of antibiotics without a prescription were the
occupation of the participants and their educational level. Overall, non-freelance workers
(OR = 0.52, 95% CI = 0.83–0.96) and those who had attended universities (OR = 0.49,
95% CI = 0.25–0.96) had a lower tendency of purchasing antibiotics without a prescription.

Table 5. Logistic analysis of influential factors for the non-prescribed purchase of antibiotics.

Demographic
Characteristic

Univariate Analysis Multivariate Analysis

OR (95% CI) p OR (95% CI) p

Gender

Male
Female

Ref.
1.143 (0.70–1.87) 0.593

Age

<35 years
≥35 years

Ref.
0.919 (0.57–1.47) 0.725
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Table 5. Cont.

Demographic
Characteristic

Univariate Analysis Multivariate Analysis

OR (95% CI) p OR (95% CI) p

Occupation

Freelance work
Others (Non-freelance work)

Ref.
0.436 (0.274–0.696) 0.000 0.52 (0.83–0.96) 0.017

Educational level

≤Graduated high school
College

University

Ref.
0.837 (0.416–1.685)
0.399 (0.222–0.716)

0.619
0.002

0.952 (0.51–2.01)
0.494 (0.25–0.96)

0.899
0.039

3. Discussion

To the best of our knowledge, we believe this is the first comprehensive study to
investigate drug retailer habits and customers’ knowledge regarding antibiotics and current
regulations across all nine provinces in Vietnam. With the large sample sizes and the
selection of drug retailers across a number of provinces in Vietnam, the study was able
to provide a comprehensive view of current practices and participants’ knowledge about
antibiotics to guide future activities and policies.

The results demonstrate that the purchase of antibiotics without a prescription is still
common practice across Vietnam despite current regulations (81.7% of participants stated
they would still purchase antibiotics without a prescription). These findings were similar
or higher than recent results in China (45.5–88.4%) [17,45], Cameroon (47%) [46] and earlier
in Saudi Arabia (48.4–70.7%) before greater enforcement of the laws and fines [28,47] as
well as Sri Lanka (30.2%) [29]. However, our results show appreciably greater dispensing
of antibiotics without a prescription in Vietnam than seen in Saudi Arabia following
enforcement of their regulations coupled with appreciable fines for abuse [28], and in the
Republic of Srpska [43] (Table 1). Similarly, versus those seen in Shaanxi Province, China
following their multiple initiatives [38] (Table 1). However, the rates seen in our study were
lower than those seen in some prior studies in Vietnam (83.3–91%) [18,31], although higher
than others (55.2%) [16]. In addition, the rates seen in our study were lower than seen in
Zambia, where at one stage 100% of pharmacies surveyed dispensed antibiotics without
a prescription [11]. The differences seen across countries might be due to differences in
socio-cultural-economic circumstances, the healthcare administration system, including
monitoring of community pharmacists, as well as the extent and follow-up of potential
fines and other sanctions (Table 1). The accessibility of healthcare professionals, including
physicians and pharmacists, as well as the level of co-payments for both physicians and
medicines, may also have been a factor. Within a country, differences in the findings might
arise from the sample size of the investigations (limited to one province) [18,31], the method
in which the antibiotic quantities were estimated (by the number of purchasers or antibiotics
sold), the data collection method (direct customer interviews or direct observations) and
the type of pharmacies surveyed [44]. In addition, the timing of the research and whether
there had been recent tightening of the regulations as seen, for instance, in Brazil, Mexico,
Saudi Arabia and the Republic of Srpska [28,43] (Table 1), may also have been factors.
Alongside this are the qualifications of the pharmacy personnel interviewed, since the
presence of trained pharmacists has reduced self-purchasing of antibiotics, especially for
viral infections, in some countries (Table 1) [29,41,48].

Antibiotics were mainly purchased to treat RTIs (61.4%), similar to findings across
countries including China (45.5%), Saudi Arabia in 2018 prior to recent initiatives and Sri
Lanka [11,29,45,47]. As seen, the main respiratory-related symptoms for which antibiotics
were dispensed were flu-like symptoms, coughs and colds. This is a concern as antibiotics
are generally unnecessary for these viral infections [11,49]. Whilst this is against current
Vietnamese law, which prohibits the dispensing of antibiotics without a prescription, the
high rate seen in our study could be explained by the current fines, which are limited
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to only USD 15–25 per violation if caught [20,21]. This compares with possible earnings
that could be accrued by potentially dispensing multiple prescriptions without being
caught. This is different to the situation in the Republic of Srpska and Saudi Arabia, where
there were appreciably greater fines for violations along with greater enforcement of the
regulations, which resulted in appreciable reductions in the extent of self-purchasing of
antibiotics in both countries in recent years (Table 1). In addition, drug sellers might
have gained appreciable experience with treating many patients, or imitated other drug
sellers’ behaviour, so they are confident with their recommendation of an antibiotic in
given circumstances even if this is illegal, especially if this satisfies the patient [50,51].
On the other hand, self-diagnosing and self-medication practices raise concerns about
health-related complications, namely, irrational drug selection, uncontrolled drug reactions,
AMR and drug overuse [11,31,44,52,53].

Two major influential factors regarding the purchasing of antibiotics in our study were
low educational levels and freelance workers, similar to study findings in Cameroon and
Saudi Arabia [46,47]. The purchasing of antibiotics in Vietnam without a prescription may
also be driven by a high percentage of drug sellers fearing they would lose customers if
they do not dispense an antibiotic until the regulations are fully enforced [18]. This is a
concern with a greater number of ‘Watch’ antibiotics being sold without a prescription
versus those with a prescription, accounting for nearly 20% of total antibiotic use in our
study. This is facilitated by the high perceived effectiveness of broad-spectrum antibiotics
and lower prices leading to frequent sales. However, there are concerns with the actual
level of benefit of broad- versus narrow-spectrum antibiotics to treat common infections
alongside more adverse effects [54]. In addition, using these antibiotics in the early stages
of their lifecycles is a key driver of AMR [55]. As a result, educational programs aiming to
increase drug sellers’ awareness of the key issues surrounding antibiotics and reduce their
dispersion without a prescription are critical going forward [11,29,56,57].

A key issue was the limited knowledge that participants had regarding antibiotics,
with only one-fifth of those surveyed knowing that antibiotics purchased without a prescrip-
tion is illegal. This misplaced knowledge was possibly caused by drug sellers continuing
to provide antibiotics without a prescription, resulting in participants believing that non-
prescription sales of antibiotics were still permitted. Furthermore, a recent global study
revealed that 57.6% of those surveyed did not know that medicines prescribed by pharma-
cists contained antibiotics [10]. There can also be disquiet about the knowledge of antibiotics
among community pharmacists in LMICs; however, this is not always the case [11,29,57,58].
Alongside this, there are also concerns that insufficient instructions are being given to
patients dispensed antibiotics with a high percentage of patients misunderstanding the
duration of treatment (60%). This is a concern as reduced treatment lengths can increase
AMR. Encouragingly though, most patients surveyed knew about AMR and its negative
effect in the community. However, under 50% knew that not taking antibiotics for the
agreed duration increased AMR.

As mentioned, the reasons for participants going to pharmacies and asking for an-
tibiotics to be dispensed without a prescription included wasting time and money to see
a physician and mild symptoms not warranting a visit to a physician as well-treated by
drug sellers in the past. Similar reasons are seen across countries, especially where there
are high co-payments for physician visits and where time and expense are factors in the
decision to see a physician [11,15,44]. In addition, the effort needed by drug sellers to
effectively dissuade patients that they do not need to purchase antibiotics for essentially
viral infections taking up time is a further factor [15,51]. These factors and issues need to
be addressed in Vietnam going forward to reduce current high AMR rates.

Study Limitations

We are aware there are limitations with this study. Direct observation might have
resulted in the percentage of non-prescribed consumption of antibiotics being lower than
the reality because of the change or the adjustment in drug sellers’ behaviour. However,
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observations were conducted at many drug retailers across the country to reduce this
potential bias. In addition, the large sample size used in our study, coupled with the
inclusion of drug retailers across a number of provinces in Vietnam, should provide a
comprehensive view of current practices and the customers’ knowledge about antibiotics.
Compared to other prior studies, trained researchers in this study observed customers’
behaviour during the actual purchasing of antibiotics instead of directly asking them to
reduce bias. Moreover, participants were interviewed directly afterwards instead of via
a self-administrated questionnaire, and the interview process was undertaken directly
outside the drug retailers to reduce bias. Consequently, missing information or recall errors
should be limited. In view of this, we believe our findings are robust and provide guidance
to the authorities in Vietnam regarding potential future activities to reduce high rates of
self-purchasing antibiotics without a prescription.

4. Materials and Methods
4.1. Study Setting

The cross-sectional national study was conducted among 360 private drug retailers
in nine provinces in Vietnam. Out of these, four had the largest number of central cities
(Hanoi, Da Nang, Ho Chi Minh and Can Tho), and five were provinces representing
different geographical locations (Thanh Hoa—North Central Coast, Khanh Hoa—South
Central Coast, Dak Lak—Central Highlands, Binh Duong—Southeast and Kien Giang—Red
River Delta).

A multistage sampling method was applied to recruit drug dispensers, including both
community pharmacies and drug stores. Firstly, the local health authorities provided a
list of all registered private drug retailers in each region. Subsequently, 20 pharmacies and
20 drugstores from each province were randomly selected using the random sampling
function in Microsoft Excel. This included all licensed private drug retailers who were
in operation and had a certificate of Good Pharmacy Practices as a requested standard
criterion in the drug law of Vietnam. Other stores selling only herbal medicines and
traditional medicines were excluded. Finally, 360 drug retailers were identified among the
nine provinces (200 community pharmacies and 160 drug stores) for this study.

4.2. Ethical Considerations, Data Collection and Sample Population and Data Collection

Ethical approval for the study was granted by the Research Board of Hanoi University
of Pharmacy (No 1116/QÐ-DHN dated 30 November 2016). In addition, the study was
approved by the local health authorities, and consent to take part was also obtained from
each drug retailer and participant in advance.

Data were collected over a period of two years by fifth-year pharmacy students and
a number of the co-authors from the Hanoi University of Pharmacy, who were trained
before the study began to enhance the output as well as make sure the data collectors were
mindful of the sensitivities of the situation.

Inclusion criteria were any customer purchasing medicines from drug retailers during
the study period that were not subsequently excluded. Exclusion criteria included anyone
unwilling to participate, those under 18 years of age, non-Vietnamese as the questionnaire
was only available in Vietnamese, those with a disability or those just purchasing herbal
supplements to treat their condition rather than medicines (prescribed or self-purchased).

During this period, 1992 potential participants were identified from the 360 drug retail-
ers. The median number of potential participants per pharmacy per day was 50 (IQR = 30–80)
and 30 (IQR = 20–50)) for drug stores. Among the 1992 possible participants, 192 people
refused to participate, and 174 were just purchasing dietary supplements; consequently,
they were excluded from the study as they did not meet the inclusion criteria. A final
sample of 1626 participants were subsequently included in the study.

In order to minimize changes in participants’ behaviours, data collectors first observed
the potential participant when they first entered the drug retailer. They were subsequently
invited to be interviewed as they left the store following their purchase. The observation
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process would be kept for data analysis if the customer agreed to participate; otherwise,
these participants would be excluded from any analysis. Before potentially being in-
terviewed, participants were informed about the background and purpose of the study.
Confidentiality, voluntary participation and the right to withdraw from the study at any
time during the interview were communicated to potential participants before starting the
interview. If customers were subsequently willing to participate in the study, and over
18 years old, they were requested to provide written informed consent according to the
Helsinki Declaration.

All face-to-face interviews with participants were undertaken outside of the drug
retailers to help retain confidentiality and avoid distractions.

4.3. Study Questionnaire

A questionnaire was developed for the purpose of the study based on previous
research [59–61] and adjusted by the authors for suitability for the Vietnamese context
(Supplementary Materials File S1). After development, the questionnaire was pre-tested
among ten customers and pharmacists to evaluate their understanding and acceptance of
the questions. Following the pre-testing stage of the questionnaire, some of the questions
were modified, which enhanced the validity and robustness of the questionnaire used in
the principal study.

The questionnaire was structured into three parts in order to observe potential partici-
pants’ purchasing behaviour and subsequently assess their knowledge about antibiotics
through the interview process as well as collect demographic information. The first section
of the survey sought to understand current medicine utilization patterns as well as any
information on each purchased antibiotic through observation by trained data collectors.

The second part contained multiple-choice and open-ended questions relating to par-
ticipants’ antibiotic knowledge, i.e., the legal situation with respect to antibiotic dispensing,
treatment duration of antibiotics, AMR and the level of acceptance in buying antibiotics
without a prescription. This section consisted of four questions regarding participants’
knowledge of antibiotics answered as yes, no, unknown/not sure and two questions re-
garding their attitude to antibiotic use answered on a Likert 3-point scale (agree, disagree
and partly agree) or unknown. Finally, the third part collected participants’ demographic
characteristics. Responses were anonymized.

4.4. Data Management and Statistical Analysis

Antibiotics were classified by the Anatomical Therapeutic Chemical (ATC) Classifi-
cation System [62], and subsequently by the WHO AWaRe antibiotic classification [63].
Regarding the WHO AWaRe antibiotic classification, the ‘Access’ group should be afford-
able, quality-assured and readily accessible. The ‘Watch’ group should be used for a limited
number of indications due to high resistance potential, and the ‘Reserve’ group of antibi-
otics should only be used for infections of multi-resistant bacteria or those who have failed
with other antibiotics [63,64].

Data were entered into Epidata 3.1 (Microsoft™), cleaned and encoded. R version 4.0.1.
was used to perform descriptive and inferential statistical analysis of the data. The χ2 or
Fisher’s exact tests were used to investigate differences in demographic characteristics and
awareness between antibiotic groups. Multivariate logistic regression was used to identify
the association between the dependent variable (non-prescribed or prescribed antibiotics)
and independent variables (age, gender, occupation and education). A p-value of less than
0.05 was considered as statistically significant.

5. Conclusions and Recommendations

Over 80% of participants in our study purchased antibiotics without prescriptions
mainly to treat ARIs, with only a small proportion of participants knowing that it was illegal
to purchase antibiotics without a prescription. There were also concerns that participants
were not fully aware of the optimum treatment duration for antibiotics and AMR-related
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issues. These findings suggest an urgent need for patient- and pharmacy-targeted interven-
tions to address inappropriate antibiotic dispensing.

As mentioned, patient activities could include continued education regarding the
optimal use of antibiotics and the limited need for antibiotics for essentially viral infections
such as ARIs. This could be via social media and other channels given their growing
influence across countries [65], and specifically aimed at freelance workers or those with
low educational levels.

Activities aimed at drug retailers could include increasing their education to include
greater input regarding antibiotics. Alongside this, the need for fully qualified pharmacists
to be more knowledgeable and conversant with the appropriate management of patients
with viral and other self-limiting infections including URTIs through improved university
education and following graduation [11,29,48]. This should also include the ready avail-
ability of simple-to-use and trusted guidelines for the management of common infections
in all community drug retail stores, which has been used to good effect in the Republic of
Srpska [43].

Other activities aimed at drug retailers could include increased fines for citizens able
to purchase antibiotics without a prescription for essentially viral infections. This could
potentially be monitored via mobile technologies or other electronic means linked to the
dispensing of antibiotics in retail stores, along with strengthening the monitoring of drug
retailers in Vietnam. The reduction in the value of fines, especially from 2005 levels, has
limited the impact of this measure in practice in Vietnam. This needs to be reversed,
building on the impact of the multiple measures in the Republic of Serbia and Saudi Arabia
including appreciably greater fines (Table 1).

Other suggestions include a greater promotion of the family doctor system in Viet-
nam, including the possibility of remote medical examinations. This builds on initiatives
introduced during the recent COVID-19 pandemic, with subsequent electronic prescribing
connected to the pharmacy system. This should be welcomed in more rural areas in Viet-
nam where physicians are less concentrated, and remote consultations should appreciably
reduce co-payments and travel costs. Electronic prescribing also offers the potential for
instigating quality targets centring on limiting the prescribing of antibiotics for essentially
viral infections as well as promoting ‘Access’ versus ‘Watch’ antibiotics when needed.
Alongside this, expanding health insurance payments to pharmacies to counter-act possible
losses of income from dispensing antibiotics without a prescription, especially from the
‘Watch’ list, could be beneficial. We will be monitoring these suggestions in the future.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/antibiotics11081091/s1. File S1: Study Questionnaire.

Author Contributions: Conceptualization, T.T.P.N., T.X.D. and B.T.N.; methodology, T.T.P.N., C.T.T.N.,
P.S., J.C.M. and B.G.; software, C.T.T.N.; validation, B.T.N. and T.X.D.; formal analysis, T.T.P.N.,
C.T.T.N., P.S., J.C.M. and B.G.; investigation, T.T.P.N., T.X.D. and H.A.N.; resources, T.T.P.N. and
B.T.N.; data curation, T.T.P.N.; writing—original draft preparation, T.T.P.N. and C.T.T.N.; writing—
review and editing, T.T.P.N., C.T.T.N., P.S., J.C.M. and B.G.; visualization, C.T.T.N.; supervision,
B.T.N., T.X.D. and H.A.N.; project administration, B.T.N. and T.X.D.; funding acquisition, B.T.N.,
J.C.M. and B.G. All authors have read and agreed to the published version of the manuscript.

Funding: This research was partly funded by World Health Organization for the survey in Hanoi
city, Vietnam (Award No. 201733091).

Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki, and approved by the Research Board of Hanoi University of Pharmacy (No 1116/QÐ-
DHN dated 30/11/2016).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The datasets used during the current study are available from the first
and corresponding author on reasonable request.

https://www.mdpi.com/article/10.3390/antibiotics11081091/s1
https://www.mdpi.com/article/10.3390/antibiotics11081091/s1


Antibiotics 2022, 11, 1091 14 of 16

Acknowledgments: The authors gratefully thank the local health authorities and the owners of drug
retail stores for allowing and facilitating the observation and interviewing of customers, and the
participants for their contributions to this research.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. World Health Organization. Antimicrobial Resistance Global Report on Surveillance: 2014 Summary. Available online: https:

//www.who.int/publications/i/item/WHO-HSE-PED-AIP-2014.2 (accessed on 28 June 2022).
2. Llor, C.; Bjerrum, L. Antimicrobial resistance: Risk associated with antibiotic overuse and initiatives to reduce the problem. Ther.

Adv. Drug Saf. 2014, 5, 229–241. [CrossRef] [PubMed]
3. Murray, C.J.L.; Ikuta, K.S.; Sharara, F.; Swetschinski, L.; Robles Aguilar, G.; Gray, A.; Han, C.; Bisignano, C.; Rao, P.; Wool, E.; et al.

Global burden of bacterial antimicrobial resistance in 2019: A systematic analysis. Lancet 2022, 399, 629–655. [CrossRef]
4. Inoue, H. Strategic approach for combating antimicrobial resistance (AMR). Glob. Health Med. 2019, 1, 61–64. [CrossRef] [PubMed]
5. O’Neill, J. Review on Antimicrobial Resistance. Antimicrobial Resistance: Tackling a Crisis for the Health and Wealth of Nations.

2014. Available online: https://iiif.wellcomecollection.org/file/b28552179_AMR%20Tackling%20a%20crisis%20for%20the%20
health%20and%20wealth%20of%20nations.pdf (accessed on 27 June 2022).

6. Hofer, U. The cost of antimicrobial resistance. Nat. Rev. Microbiol. 2019, 17, 3. [CrossRef]
7. The World Bank. Drug-Resistant Infections: A Threat to Our Economic Future. 2017. Available online: https://documents1

.worldbank.org/curated/en/323311493396993758/pdf/final-report.pdf (accessed on 28 June 2022).
8. Alhomoud, F.; Aljamea, Z.; Almahasnah, R.; Alkhalifah, K.; Basalelah, L.; Alhomoud, F.K. Self-medication and self-prescription

with antibiotics in the Middle East-do they really happen? A systematic review of the prevalence, possible reasons, and outcomes.
Int. J. Infect. Dis. 2017, 57, 3–12. [CrossRef]

9. Ocan, M.; Obuku, E.A.; Bwanga, F.; Akena, D.; Richard, S.; Ogwal-Okeng, J.; Obua, C. Household antimicrobial self-medication:
A systematic review and meta-analysis of the burden, risk factors and outcomes in developing countries. BMC Public Health 2015,
15, 742. [CrossRef]

10. Auta, A.; Hadi, M.A.; Oga, E.; Adewuyi, E.O.; Abdu-Aguye, S.N.; Adeloye, D.; Strickland-Hodge, B.; Morgan, D.J. Global access
to antibiotics without prescription in community pharmacies: A systematic review and meta-analysis. J. Infect. 2019, 78, 8–18.
[CrossRef]

11. Godman, B.; Egwuenu, A.; Haque, M.; Malande, O.O.; Schellack, N.; Kumar, S.; Saleem, Z.; Sneddon, J.; Hoxha, I.; Islam, S.
Strategies to improve antimicrobial utilization with a special focus on developing countries. Life 2021, 11, 528. [CrossRef]

12. Jacobs, T.G.; Robertson, J.; van den Ham, H.A.; Iwamoto, K.; Pedersen, H.B.; Mantel-Teeuwisse, A.K. Assessing the impact of law
enforcement to reduce over-the-counter (OTC) sales of antibiotics in low-and middle-income countries; a systematic literature
review. BMC Health Serv. Res. 2019, 19, 536. [CrossRef]

13. Nguyen, C.; Grappasonni, I.; Scuri, S.; Nguyen, B.; Nguyen, T.; Petrelli, F. Immunization in Vietnam. Ann. Ig. 2019, 31, 291–305.
14. Batista, A.D.; A Rodrigues, D.; Figueiras, A.; Zapata-Cachafeiro, M.; Roque, F.; Herdeiro, M.T. Antibiotic dispensation without a

prescription worldwide: A systematic review. Antibiotics 2020, 9, 786. [CrossRef]
15. Belachew, S.A.; Hall, L.; Erku, D.A.; Selvey, L.A. No prescription? No problem: Drivers of non-prescribed sale of antibiotics

among community drug retail outlets in low and middle income countries: A systematic review of qualitative studies. BMC
Public Health 2021, 21, 1056. [CrossRef]

16. Do, N.T.; Vu, H.T.; Nguyen, C.T.; Punpuing, S.; Khan, W.A.; Gyapong, M.; Asante, K.P.; Munguambe, K.; Gómez-Olivé, F.X.;
John-Langba, J. Community-based antibiotic access and use in six low-income and middle-income countries: A mixed-method
approach. Lancet Glob. Health 2021, 9, e610–e619. [CrossRef]

17. Shi, L.; Chang, J.; Liu, X.; Zhai, P.; Hu, S.; Li, P.; Hayat, K.; Kabba, J.A.; Feng, Z.; Yang, C. Dispensing antibiotics without
a prescription for acute cough associated with common cold at community pharmacies in shenyang, northeastern china: A
cross-sectional study. Antibiotics 2020, 9, 163. [CrossRef]

18. Nga, D.T.T.; Chuc, N.T.; Hoa, N.P.; Hoa, N.Q.; Nguyen, N.T.; Loan, H.T.; Toan, T.K.; Phuc, H.D.; Horby, P.; Van Yen, N.; et al.
Antibiotic sales in rural and urban pharmacies in northern Vietnam: An observational study. BMC Pharmacol. Toxicol. 2014, 15, 6.
[CrossRef]

19. Nguyen, N.V.; Do, N.T.T.; Nguyen, C.T.K.; Tran, T.K.; Ho, P.D.; Nguyen, H.H.; Vu, H.T.L.; Wertheim, H.F.L.; van Doorn, H.R.;
Lewycka, S. Community-level consumption of antibiotics according to the AWaRe (Access, Watch, Reserve) classification in rural
Vietnam. JAC Antimicrob. Resist. 2020, 2, dlaa048. [CrossRef]

20. Vietnam Ministry of Health. Decree 176/2013/ND-CP on Administrative Sanctions in the Medical Sector; Vietnam Ministry of Health:
Hanoi, Vietnam, 2013.

21. Vietnam Government. Decree 45/2005/NÐ-CP NÐ-CP, Prescribing Penalties for Administrative Violations in the Medical Sector; Vietnam
Government: Hanoi, Vietnam, 2005.

22. Vietnam Congress. Pharmaceutical Law; No.105/2016/QH13; Vietnam Congress: Hanoi, Vietnam, 2016.
23. Vietnam Ministry of Health. Circular No. 15/2011/TT-BYT on Regulations on Organization and Operation of Drug Strore Establishments;

Vietnam Ministry of Health: Hanoi, Vietnam, 2011.

https://www.who.int/publications/i/item/WHO-HSE-PED-AIP-2014.2
https://www.who.int/publications/i/item/WHO-HSE-PED-AIP-2014.2
http://doi.org/10.1177/2042098614554919
http://www.ncbi.nlm.nih.gov/pubmed/25436105
http://doi.org/10.1016/S0140-6736(21)02724-0
http://doi.org/10.35772/ghm.2019.01026
http://www.ncbi.nlm.nih.gov/pubmed/33330756
https://iiif.wellcomecollection.org/file/b28552179_AMR%20Tackling%20a%20crisis%20for%20the%20health%20and%20wealth%20of%20nations.pdf
https://iiif.wellcomecollection.org/file/b28552179_AMR%20Tackling%20a%20crisis%20for%20the%20health%20and%20wealth%20of%20nations.pdf
http://doi.org/10.1038/s41579-018-0125-x
https://documents1.worldbank.org/curated/en/323311493396993758/pdf/final-report.pdf
https://documents1.worldbank.org/curated/en/323311493396993758/pdf/final-report.pdf
http://doi.org/10.1016/j.ijid.2017.01.014
http://doi.org/10.1186/s12889-015-2109-3
http://doi.org/10.1016/j.jinf.2018.07.001
http://doi.org/10.3390/life11060528
http://doi.org/10.1186/s12913-019-4359-8
http://doi.org/10.3390/antibiotics9110786
http://doi.org/10.1186/s12889-021-11163-3
http://doi.org/10.1016/S2214-109X(21)00024-3
http://doi.org/10.3390/antibiotics9040163
http://doi.org/10.1186/2050-6511-15-6
http://doi.org/10.1093/jacamr/dlaa048


Antibiotics 2022, 11, 1091 15 of 16

24. Nguyen, H.T.T.; Dinh, D.X.; Nguyen, V.M. Knowledge, attitude and practices of community pharmacists regarding COVID-19: A
paper-based survey in Vietnam. PLoS ONE 2021, 16, e0255420. [CrossRef]

25. Vietnam Ministry of Health. Circular No. 46/2011/TT-BYT on Regulations on Good Pharmacy Practice; Vietnam Ministry of Health:
Hanoi, Vietnam, 2011.

26. Vietnam Ministry of Health. Health Statistics Yearbook in 2018; Vietnam Ministry of Health: Hanoi, Vietnam, 2018.
27. Miller, M.; Goodman, C. Performance of retail pharmacies in low- and middle-income Asian settings: A systematic review. Health

Policy Plan. 2016, 31, 940–953. [CrossRef]
28. Alrasheedy, A.A.; Alsalloum, M.A.; Almuqbil, F.A.; Almuzaini, M.A.; Aba Alkhayl, B.S.; Albishri, A.S.; Alharbi, F.F.; Alharbi, S.R.;

Alodhayb, A.K.; Alfadl, A.A. The impact of law enforcement on dispensing antibiotics without prescription: A multi-methods
study from Saudi Arabia. Expert Rev. Anti-Infect. Ther. 2020, 18, 87–97. [CrossRef]

29. Zawahir, S.; Lekamwasam, S.; Aslani, P. Factors Related to Antibiotic Supply without a Prescription for Common Infections: A
Cross-Sectional National Survey in Sri Lanka. Antibiotics 2021, 10, 6. [CrossRef]

30. Versporten, A.; Zarb, P.; Caniaux, I.; Gros, M.-F.; Drapier, N.; Miller, M.; Jarlier, V.; Nathwani, D.; Goossens, H.; Koraqi, A.
Antimicrobial consumption and resistance in adult hospital inpatients in 53 countries: Results of an internet-based global point
prevalence survey. Lancet Glob. Health 2018, 6, e619–e629. [CrossRef]

31. Ha, T.V.; Nguyen, A.M.T.; Nguyen, H.S.T. Self-medication practices among Vietnamese residents in highland provinces. J.
Multidiscip. Healthc. 2019, 12, 493–502. [CrossRef]

32. Torres, N.; Chibi, B.; Middleton, L.; Solomon, V.; Mashamba-Thompson, T. Evidence of factors influencing self-medication with
antibiotics in low and middle-income countries: A systematic scoping review. Public Health 2019, 168, 92–101. [CrossRef]

33. Moura, M.L.; Boszczowski, I.; Mortari, N.; Barrozo, L.V.; Neto, F.C.; Lobo, R.D.; de Lima, A.C.P.; Levin, A.S. The impact
of restricting over-the-counter sales of antimicrobial drugs: Preliminary analysis of national data. Medicine 2015, 94, e1605.
[CrossRef]

34. Lopes-Júnior, R.; de Sá Del Fiol, F.; Araujo, J.L.O.; de Toledo, M.I.; Barberato-Filho, S. Decrease in penicillin sales in Brazil after
over-the-counter restrictions. Antimicrob. Agents Chemother. 2015, 59, 5862–5863. [CrossRef]

35. Mattos, K.P.; Visacri, M.B.; Quintanilha, J.C.; Lloret, G.R.; Cursino, M.A.; Levin, A.S.; Levy, C.E.; Moriel, P. Brazil’s resolutions to
regulate the sale of antibiotics: Impact on consumption and Escherichia coli resistance rates. J. Glob. Antimicrob. Resist. 2017, 10,
195–199. [CrossRef] [PubMed]

36. Santa-Ana-Tellez, Y.; Mantel-Teeuwisse, A.K.; Dreser, A.; Leufkens, H.G.; Wirtz, V.J. Impact of over-the-counter restrictions on
antibiotic consumption in Brazil and Mexico. PLoS ONE 2013, 8, e75550. [CrossRef]

37. Wirtz, V.; Herrera-Patino, J.; Santa-Ana-Tellez, Y.; Dreser, A.; Elseviers, M.; Vander Stichele, R. Analysing policy interventions to
prohibit over-the-counter antibiotic sales in four Latin American countries. Trop. Med. Int. Health 2013, 18, 665–673. [CrossRef]

38. Chang, J.; Xu, S.; Zhu, S.; Li, Z.; Yu, J.; Zhang, Y.; Zu, J.; Fang, Y.; Ross-Degnan, D. Assessment of non-prescription antibiotic
dispensing at community pharmacies in China with simulated clients: A mixed cross-sectional and longitudinal study. Lancet
Infect. Dis. 2019, 19, 1345–1354. [CrossRef]

39. Vacca, C.P.; Niño, C.Y.; Reveiz, L. Restriction of antibiotic sales in pharmacies in Bogotá, Colombia: A descriptive study. Rev.
Panam. Salud Publica 2011, 30, 586–591.

40. Santa-Ana-Tellez, Y.; Mantel-Teeuwisse, A.K.; Leufkens, H.G.; Wirtz, V.J. Seasonal variation in penicillin use in Mexico and Brazil:
Analysis of the impact of over-the-counter restrictions. Antimicrob. Agents Chemother. 2015, 59, 105–110. [CrossRef] [PubMed]

41. Kibuule, D.; Nambahu, L.; Sefah, I.; Kurdi, A.; Phuong, T.; Kwon, H.-Y.; Godman, B. Activities in Namibia to limit the prevalence
and mortality from COVID-19 including community pharmacy activities and the implications. Sch. Acad. J. Pharm. 2021, 10,
82–92. [CrossRef]

42. Kamati, M.; Godman, B.; Kibuule, D. Prevalence of self-medication for acute respiratory infections in young children in Namibia:
Findings and implications. J. Res. Pharm. Pract. 2019, 8, 220.
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