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Introduction: Antimicrobial resistance (AMR) is largely driven by the inappropriate use of antibiotics. This has been attributed to the 
non-prescription sale of antibiotics in retail drug outlets. Despite the rising number of retail drug outlets in Malawi, the practice of drug 
dispensing in private pharmacies has not been evaluated. This study therefore assessed the prevalence of non-prescription sales of 
antibiotics in retail drug outlets in Lilongwe, Malawi.
Methods: A community-based simulated client cross-sectional study was conducted in Lilongwe, Malawi from December 2023 to 
February 2024 using mystery shopping. Data were analyzed using IBM SPSS software version 29 using both descriptive and 
Analytical statistics. We computed simple proportions and conducted a hypotheses test using Chi-Square to test for Significance.
Results: Antibiotic dispensing practices were surveyed in 51 retail drug outlets comprising 36 retail pharmacies and 15 drugstores. 
35.3% (n=18) of the drug outlets had drug dispensing done by pharmacists, 13.7% (n=7) by pharmacy technicians, 21.5% (n=11) by 
pharmacy assistants and 25.5% (n=15) by drug dispensers who had no pharmacy-related training. The rate of non-prescription sales of 
antibiotics ranged between 53% for acute diarrhoea and 92% for upper respiratory tract infections. Amoxicillin was the most dispensed 
antibiotic across all case scenarios. Over 50% of dispensed antibiotics were done upon recommendation of the drug dispensers in the 
absence of a doctor’s prescription. Furthermore, for all the dispensed antibiotics across all case scenarios, no advice was given for 
finishing a full course of the antibiotics.
Conclusion: This study found high rates of over-the-counter dispensing of antibiotics, which call for urgent and comprehensive 
regulatory measures to control antibiotic consumption in an urban part of Malawi that risks increased AMR. These could range from 
enacting stringent antibiotic dispensing policies to deploying digital systems to monitor prescription practices and community 
education on rational antibiotic use.
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Introduction
The World Health Organization (WHO) has declared antimicrobial resistance (AMR) as one of the top 10 global public 
health threats facing humanity.1 Every year, an estimated 1.27 million people die globally due to AMR, with Africa 
registering the highest number of deaths attributable to AMR.2 Without action, the number of deaths attributable to AMR 
is expected to rise to as high as 10 million annually by 2050.3

Even though the development of AMR is regarded as a natural evolutionary process, the global health threat is exacerbated 
by human behaviour such as misuse and overuse of antibiotics in humans, agriculture and animal health, and environmental 
pollution.4 Additionally, it is being fueled by the usage of substandard and falsified medicines which is a growing problem in 
most low-and-middle-income countries (LMICs). Furthermore, overuse and inappropriate use of antimicrobial drugs parti-
cularly those under WHO Access and Watch categories is a key contributor to AMR. Both overuse and inappropriate use of 
antimicrobials in LMICs are driven by multiple factors including poor healthcare infrastructure, inadequate access to quality 
services, ineffectiveness in diagnostic competencies and weak regulatory frameworks.5

Malawi, a low-income country located in Sub-Saharan Africa, is not exempted from the impact of the emerging 
epidemic of AMR.6–8 The concerning rise in AMR among invasive bacterial species has been reported in national 
antimicrobial resistance surveillance data obtained from patients of all ages.9–11 There is widespread resistance to the 
Malawian first-line antibiotics including penicillins, and co-trimoxazole, and emerging resistance to the second-line and 
third-line antibiotics.11 In 2019, Malawi reported 3,600 deaths attributable to AMR and 15,700 deaths associated with 
AMR.9 In addition, Malawi ranks 23rd in terms of age-standardized mortality rate per 100,000 populations across 204 
countries. In the Global Burden of Disease (GBD) region of Eastern Sub-Saharan Africa, Malawi ranks 7th among the 
countries with the highest age-standardized mortality across 15 countries.12

In most developing countries, including Malawi, antibiotics can easily be purchased over the counter without 
a prescription, mainly due to the absence of strict rules or lacking implementation and enforcement of adherence to 
existing drug-regulatory policies.13,14 Most of these antibiotics are dispensed in community-based clinics, retail phar-
macies and drug outlets, commonly for conditions that are self-limiting, and do not require antibiotics.15–17

In Malawi, community retail pharmacies and drug stores play a crucial role in augmenting the weak healthcare 
system, greatly characterized by limited resources including essential drugs.18 The majority of these pharmacies and drug 
outlets are located in peri-urban areas and are regulated by the Pharmacy and Medicines Regulatory Authority (PMRA). 
In contemporary times, there has been an upsurge in several retail pharmacies and drugstores in most communities in 
Malawi. Even though these pharmacies operate under clear rules and regulations about dispensing of antimicrobial 
medicines, clear evidence exists from elsewhere of high overuse and inappropriate dispensing of antimicrobial drugs, 
which could potentially lead to resistance.19–21

Studies focusing on antimicrobial dispensing practices in community retail pharmacies and drug outlets are still 
lacking in Malawi. One study that exists focused on household use of antibiotics and reported that antibiotic use was 
mostly limited to a few antibiotics, namely amoxicillin, erythromycin and co-trimoxazole. The study further reported 
a household use of antibiotics of 6.4%.8

The recent rise in several community pharmacies and drug outlets and the rising concern for AMR due to overuse and 
inappropriate use of antimicrobial drugs calls for more innovative community-based research, assessing behaviours that 
could potentially frustrate antimicrobial stewardship efforts. Therefore, this community-based study adopted the simu-
lated client approach to evaluate the prevalence of non-prescription sales of antibiotics in retail drug outlets in Lilongwe, 
Malawi.

Materials and Methods
Study Design
This community-based simulated cross-sectional client study was part of a mixed methods cross-sectional study employ-
ing an explanatory sequential design titled: “A Comprehensive Evaluation of Antimicrobial Medicines Dispensing 
Practices and Regulatory Frameworks in Community Pharmacies in Lilongwe, Malawi”. The bigger study sought to 
generate evidence of antimicrobial use, knowledge, and adherence to regulatory guidelines through community-based 
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quantitative surveys of antimicrobial use, qualitative interviews and use of mystery clients to identify over-the-counter 
non-prescription dispensing of antimicrobial drugs.

This reported study used anonymous clients to evaluate antimicrobial dispensing practices in community drug outlets 
in Lilongwe, Malawi. In this context, drug outlets refer to community retail pharmacies and drugstores. In Malawi, retail 
pharmacies imply certified drug-dispensing shops which, as a requirement, are run by a qualified pharmacist whilst 
drugstores sell first-aid supplies and non-prescription cold medicines, and are run by pharmacy technicians or assistants. 
The trained mystery clients in our study paused as clients and visited the selected drug outlets within the city. They acted 
the designated case scenarios that tested antimicrobial dispensing practices within community-based retail pharmacies 
and drugstores.

The study was conducted between December 2023 and February 2024. Testing of the data collecting tools was done 
in December 2023 in a few selected pharmacies and retail drug stores. After the testing, all the data collected was 
evaluated for its alignment with the planned protocol and all challenges were resolved before further data collection 
commenced in February 2024.

Study Areas
This cross-sectional study was conducted in urban and peri-urban areas of Lilongwe, Malawi. The district was 
purposively selected based on geographical location, economic activity, and availability of community pharmacies and 
registered drugstores. Figure 1 shows the topographical location of the areas.

Figure 1 The topographical location of the study area.
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Sample Size
To create a comprehensive sampling frame for our study, we undertook a mapping exercise within peri-urban and urban 
areas of Lilongwe between December 1 and 30, 2023. A team of trained geo-information scientists navigated roads and 
pedestrian areas, recording the location, and presence of retail pharmacies and drugstores using Global Positioning 
System (GPS) enabled tablets and a report form developed in the research software package Epicollect5. Figure 2 shows 
the geographical distribution of retail pharmaceutical outlets in urban and peri-urban areas of Lilongwe.

Sampling
A multistage sampling technique was utilized. We purposively selected facilities in urban and rural areas to be 
representative in all areas. Following this, a random list of 51 drug outlets was generated for the mystery client study. 
We later then randomly selected 2 facilities in each cluster. Finally, research assistants purposively selected attending 
personnel to interact with in the simulated exercise. All agro-vets/traditional medicine shops were excluded from this 
study as the focus was human antibiotics provision.

Figure 2 Geographical distribution of retail pharmaceutical outlets in urban and peri-urban areas of Lilongwe.
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Data Collection
The anonymous customers comprised 2 medical doctors and one physiotherapist unknown by the pharmaceutical drug 
outlets. They received a three-day training on the study aims, protocol and ethical issues, reporting methods, and how to 
act on the case scenarios. To ensure the genuineness of our findings, the MCs paid for all the drugs recommended by the 
dispensing personnel during the visits. The data collectors demonstrated consistent performance during both training as 
well as testing of the data collecting tools.

Antibiotic dispensing practices were assessed at three levels of demand. Pharmacy staff were assessed for their 
willingness to provide antibiotics based on the three levels of demand. This was designed based on similar previous 
studies.22 Figure 3 below summarizes levels of demand for the four simulated case scenarios used.

In the beginning, the data collectors (mystery customers (MC’s)) were trained to introduce themselves and ask if they 
could talk to a pharmacist based on their symptoms. If they did not have such an opportunity, at the end of the encounter 
with the pharmacy personnel, the client asked; “Are you a pharmacist?”, because several cadres of staff are often present 
in a community pharmacy in Malawi (medicine counter assistants, pharmacy technicians, pharmacists). Worth noting that 
in Malawi, pharmacists are the only cadre legally allowed to distribute certain classes of antibiotics based on their clinical 
judgment.

Four case scenarios were established to be acted by the mystery clients at each of the selected dispensing areas. 
Scenario 1 recounted symptoms of an adult male relative experiencing symptoms of sore throat, with mild subjective 
fever. Scenario 2 recounted the symptoms of an adult male relative with diarrhoea without any other symptoms. Scenario 
3 recounted an adult female relative with a suspected simple urinary tract infection (UTI), and the last case scenario 
recounted symptoms of a child with simple diarrhoea. See Supplementary Material 1.

Details for the choice of case scenarios and rationale for selection are recorded in Table 1 below.
According to the Malawi Standard Treatment Guidelines (MSTG), all these conditions can be managed non- 

pharmacologically.23 Pharmacological treatment (antibiotics) is recommended in special cases depending on the clin-
ician’s assessment. During the data collection, no antibiotic was demanded on the first order. However, antibiotics were 
demanded on the second or third order depending on the initial response from the dispensers, the MCs just acted out the 
case scenario sought the advice of the responsible personnel and observed whether antibiotics were recommended or not.

During each interaction, we also assessed the quality of the interaction between client and seller and the degree to 
which practices among sellers were in line with Malawi antibiotic stewardship programs. We used the following list of 
variables: (1). Asked for a prescription (2). Suggested that the MC did not require antibiotics, (3). Suggested that the MC 
should buy a full course of the drug (4). Inquired about the use of other drugs. (5). Inquired about other symptoms, drug 

Level 1
• Demand for any treatment 

recommendation  upon explaining 
the scenario

Level 2

• Demand for something stronger 
(Not specifically mentioning an 
antibiotics), if an antibiotic was 
not recommended in the first 
place 

Level 3
• Demand for a specific antibiotic by 

mentioning the antibiotic name (if 
an antibiotic was not recommended 
on level 1 or 2 ) 

Figure 3 Levels of demand for acquiring antibiotics.
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allergies, and pregnancy if female (6). Gave clear directives that the client should finish a full course if antibiotics were 
dispensed.

The MCs were all natives of Lilongwe district, and fluent speakers of English and the native language, Chichewa, the 
languages in which the case scenarios were enacted.

Data Analysis
Data analysis was performed using IBM SPSS version 29. The results were analyzed using both descriptive and 
Analytical statistics. The main outcome of interest, namely non-prescription dispensing of antibiotics, was reported as 
a proportion with a 95% confidence interval. The chi-square test was to determine the significance of the association 
between the two variables.

Ethical Consideration
The study received ethical approval from the National Health Sciences Research Committee (NHSRC), (No. 23/10/4213, 
08/12/2023). A written ethical clearance was also granted by the Lilongwe District Health Ethics Committee under whose 
catchment areas was the research conducted. While pharmaceutical workers/dispensers did not consent, the nature of the 
study did not allow them to do anything outside their normal duties. Furthermore, the responses gathered at particular 
sites and from particular individuals, are de-identified in the results presented.

Table 1 Simulated Case Scenarios for Assessing Antibiotic Dispensing Practices

Simulated 
Cases 
Scenario

Reason for Selection The Rationale for MC 
Assignment

The Rationale for Antibiotic Demand 
and Levels

The Sore Throat 
Scenario

Sore throat was selected based on its 

common occurrence in the community 
setting, and the possibility of managing it 

without non-pharmacological interventions

All MCs simulated this case, as sore 

throat can affect anyone regardless 
of age and sex

No antibiotics were demanded on the first 

or second level. However, amoxicillin or 
Amox-Clav was demanded on level 3, as 

these are antibiotics recommended by 

MSTG for use as part of pharmacological 
management with a prescription

The Acute 
Diarrhoea 
Scenario in 
Adult

This was chosen as the second simulation 
due to it also being a well-known self- 

limiting condition which is mostly managed 

non-pharmacologically

All MCs simulated this case, as 
acute watery diarrhoea in adults 

can affect anyone

No antibiotics were demanded on level 1 
or 2. However, Doxycycline was 

demanded on level 3 as the MSTG 

recommend doxycycline 300mg PO STAT 
in adult diarrhoea or ciprofloxacin for 5 

days if one has dysentery

The Urinary 
Tract Infection 
(UTI) Scenario

Experiences of burning sensation upon 

urination is a common presentation in 
females but does not always signify a UTI

This was mainly acted by the female 

MC to avoid detection and 
suspicion if the cases were 

predominantly acted by males

Both non-pharmacologic and 

Pharmacologic treatment are 
recommended with ciprofloxacin (if not 

pregnant) or erythromycin if pregnant used 

as the first line. However, the enacted case 
scenario of a woman experiencing 

a burning sensation is not very specific to 

UTI and warrants further probing before 
dispensing antibiotics. So, antibiotics were 

demanded in the third order.

Upper 
Respiratory 
Tract Scenario in 
a Child

Simple Flu is a common presentation in 

children and is usually self-limiting and does 

not need pharmacological interventions.

All MCs simulated this. No antibiotics were demanded on the first 

or second level of demand. However, 

amoxicillin was demanded on the second 
or third order as it is the recommended 

drug where bacterial infection is suspected
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Results
Characteristics of the Drug Outlets Visited and Drug Dispenser Qualifications
The MCs visited a total of 51 drug outlets within Lilongwe, comprising 36 retail pharmacies and 15 drugstores. The 
initial pharmaceutical outlet hotspot mapping revealed that some areas did not have registered community retail 
pharmacies. In these areas, the MCs visited drugstores which serve as main drug outlets within the communities.

Out of the 51 drug outlets visited, 35.3% (n=18) had drug dispensing done by pharmacists, 13.7% (n=7) by pharmacy 
technicians, 21.5% (n=11) by pharmacy assistants and 25.5% (n=15) by drug dispensers who had no pharmacy-related 
training. Twenty-five of the drug dispensers during the visits were females, representing (49%), while 26 of the drug 
dispensers were males representing 51%. Table 2 summarizes the demographic profile of the drug dispensers.

Prevalence of Antibiotics Supplied Without a Prescription Among Community 
Pharmaceutical Outlets by Case Scenario and Level of Demand
Generally, for all case scenarios, more than 50% of antibiotics were sold at the first level of demand and the results are statistically 
significant. For the adult sore throat case, antibiotics were offered by 80% (12/15) of the pharmaceutical outlets visited during the 

Table 2 Social Demographic Characteristics of the Dispensers

Variable n (%) Frequency Total

Drug outlet visited 51

1. Pharmacy 36 (70.6%)

2. Drug Stores 15 (29.4%)

Drug dispenser distribution by Gender 51

1. Male 26 (51%)

2. Female 25 (49%)

Drug dispenser cadre 51

1. Pharmacist (BSc in Pharmacy) 18 (35%)

2. Pharmacy Technician (Diploma in Pharmacy) 7 (13.7%)

3. Pharmacy Assistants (certificate in Pharmacy) 11 (21.6%)

4. Nurses 13 (25.5%)

5. No pharmacy-related training 2 (3.9%)

Antibiotics dispensing by drug outlet

1. Pharmacy Sore Throat 8 (80%) 10

Acute Diarrhea 8 (53.3%) 15

Female UTI 10 (71.4%) 14

URTI 13 (92.9%) 14

2. Drug stores Sore Throat 5 (71.4%) 7

Acute Diarrhoea 5 (100%) 5

Female UTI 4 (100%) 4

URTI 3 (75%) 4

(Continued)
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study. About 66.7% of these antibiotics were offered at the first level of demand, and the most commonly offered antibiotic was 
amoxicillin (5/12). One pharmacy sold out benzylpenicillin at the first level of demand. The other drugs that were given out for 
sore throat include Metronidazole (1st level of demand, n=1), azithromycin (n=2), erythromycin (n=1), and phenoxymethylpe-
nicillin + amoxicillin (n=1). Only three of the visited pharmacies refused to offer antibiotics at all levels, and one recommended 
an antifungal medication.

For the acute diarrhoea case scenario in adults, antibiotic therapy was offered in 72.7% (16/22) of the pharmacies 
visited. The most common antibiotic for this scenario was metronidazole alone (56.3%, 9/16). Metronidazole was the 
most frequent antibiotic given out on first order (n=8).

Two pharmacies recommended doxycycline on the first order while one pharmacy gave out doxycycline on the third 
order. The other antibiotics that were given out without prescription on the second and third levels of demand included 
ciprofloxacin (n=1), azithromycin (n=1), cloxacillin (n=1), co-trimoxazole and erythromycin (n=1).

Antibiotics were dispensed by 80% of the pharmacies visited for UTI cases in adult females. Ciprofloxacin was the 
most frequently offered antibiotic at the first level of demand (9/16) (56.25%). One pharmacy recommended 
a combination of gentamicin/azithromycin/metronidazole at the first level of demand (n=1), while other dispensaries 
also gave out azithromycin, erythromycin and doxycycline at the second and third level of demand.

For the URTI scenario in a child, antibiotics were dispensed by 77.8% of pharmaceutical outlets visited (17/21). 
Antibiotics were only recommended by 50% of the pharmacies at the first level of demand, 28.6% and 21.4% at 
the second and third level of demand respectively. The most frequently recommended antibiotic at all levels was 
amoxicillin (n=10). Other antibiotics that were sold at the second level of demand without a prescription for the URTI 
scenario included phenoxymethylpenicillin, co-trimoxazole, benzylpenicillin, metronidazole and azithromycin. Table 3 
summarizes the antibiotic dispensing practices by case scenario and level of demand.

Table 3 Prevalence of Antibiotics Supplied Without a Prescription Among Community Pharmaceutical 
Outlets by Case Scenario and Level of Demand

Simulated Case Scenario Antibiotics  
Offered n (%)

Antibiotics Offered by Level of Demand n (%)

Level 1 Level 2 Level 3 P Value*

Adult Sore Throat (n=15) 12 (80) 9 (50.0%) 2 (13.3%) 1 (6.7%) 0.01

Acute Diarrhea in adults (n=22) 16 (72.7) 11 (50.0%) 2 (9.1%) 3 (13.6%)

Adult female UTI (n=20) 16 (80) 11 (55.0%) 3 (15.0%) 2 (10.0%)
URTI in a child (n=18) 14 (77.8) 7 (38.9%) 4 (22.2%) 3 (16.7%)

Notes: *P values compare the prevalence of offering antibiotics without a prescription with the case scenario and level of demand.

Table 2 (Continued). 

Variable n (%) Frequency Total

Antibiotic dispensing by cadre (overall)

1. Pharmacist (BSc in Pharmacy) 16 (88.8%) 18

2. Pharmacy Technician (Diploma in Pharmacy) 5 (71%) 7

3. Pharmacy Assistants (certificate in Pharmacy) 7 (63.6%) 11

4. Nurses 11 (84.6%) 13

5. No pharmacy-related training 2 (100%) 2

Antibiotic Dispensing by Gender

1. Male 16 (61.5%) 26

2. Female 19(76%) 25
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Association Between the Type of Drug Outlet and the Dispensing of Antibiotics for 
Different Scenario Cases
For all the simulated case scenarios, antibiotics were more likely dispensed in community pharmacies as compared to 
drugstores, and the results are statistically significant as demonstrated in Table 4. Even though the selling of antibiotics in 
drugstores is restricted in Malawi, most of the drugstores do keep stock of and sell antibiotics secretly. Antibiotic 
dispensing without a prescription was a common practice for both retail pharmacies and drugstores.

Association of Gender and Cadre of Drug Dispensers with Dispensing of Antibiotic
Regarding dispensing antibiotics without a prescription by cadre and gender, being male was associated with a significant 
chance of selling antibiotics as compared to females. Pharmacists were also more likely to sell antibiotics, and the results 
were statistically significant.

Generally, dispensing of antibiotics was still common amongst all cadres as shown in Table 5 below.

Table 4 Association Between the Type of Drug Outlet and the Dispensing of 
Antibiotics for Different Scenario Cases

Outlet Type No Antibiotic  
Offered n (%)

Antibiotic  
Offered n (%)

P Value*

Scenario 1 – Sore Throat
Pharmacy (n = 10) 2(20.0%) 8(80.0%) 0.6

Drug store (n = 7) 2(28.6%) 5(71.4%)

Scenario 2 – Acute Diarrhea
Pharmacy (n = 15) 7(46.7%) 8(53.5%) 0.08

Drug store (n=5) 0(0.0%) 5(100%)

Scenario 3 – Female UTI
Pharmacy (n=14) 4(28.6%) 10(71.4%) 0.5

Drug store (n=4) 0(0.0%) 4(100%)

Scenario 4 – URTI
Pharmacy (n=14) 1(7.1%) 13(92.9%) 0.4

Drug store (n=4) 1(25.0%) 3(75.0%)

Notes: *P values comparing the prevalence of offering antibiotics without a prescription and type of 
drug outlet (Pharmacy and Drug Stores).

Table 5 Association of Gender and Cadre of Drug Dispensers with Dispensing of Antibiotic

Variable No Antibiotic  
Offered n (%)

Antibiotic  
Offered n (%)

P Value*

Gender
Male (n=26) 10 (38.5) 16 (61.5%) 0.2
Female (n=25) 6 (24.0%) 19 (76.0%)

Cadre
Pharmacist (BSc in Pharmacy) (n=18) 2(11.1%) 16 (88.8%) 0.4
Pharmacy Technician (Diploma in Pharmacy) (n=7) 2(28.6%) 5 (71.4%)

Pharmacy Assistants (certificate in Pharmacy) (n=11) 4(36.4%) 7 (63.6%)

Nurses (n=13) 2(15.4%) 11 (84.6%)
No pharmacy-related training (n=2) 0(0.0%) 2 (100%)

Notes: *P values compare the prevalence of offering antibiotics without a prescription with gender and cadre of drug 
dispensers.
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AWaRe Classification of Antibiotics Offered by All Pharmaceutical Outlets in the City 
of Lilongwe by Case Scenario Without a Prescription
Nearly all the antibiotics sold without a prescription came from the access category of WHO anatomical classification of 
antibiotics. Few antibiotics were sold from the watch category, and none was sold from the reserve category as shown in 
Table 6 below.

Antibiotic Dispensing Practices and Quality of Interaction with Clients
Regarding the quality of interaction and antimicrobial stewardship, only three drug outlets asked for a prescription and/or 
wanted a patient available before dispensing antibiotics. Only 5 of the visited drug outlets recommended alternative non- 
antibiotic treatment for the simulated case scenarios. For all the dispensed antibiotics across all case scenarios, no advice 
was given for finishing a full course of the antibiotics. About asking for other symptoms, only four dispensing areas 
asked for the UTI case scenario, 3 for sore throat, 3 for diarrhoea case scenario and 3 for the upper respiratory tract case.

Discussion
To our knowledge, this study is the first simulated client exercise assessing antibiotic dispensing practices in Malawi. 
Simulated client studies are common in pharmaceutical practice, and have been largely used in assessing compliance 
with regulatory guidelines in many LMICS.16 They provide a first-hand encounter, thereby helping to minimize observer 
bias. The study reveals a common practice of dispensing/and or offering antibiotics without a prescription. Additionally, 
there was minimal patient education on drug compliance and finishing the dispensed course of antibiotics.24

The study revealed a high rate of non-prescription sales of antibiotics. Drug dispensers were offering antibiotics 
without even being requested and without inquiring about the clinical symptoms of the patient. A similar trend has been 
reported in multiple countries across the SSA including Uganda, Tanzania, Zambia and Nigeria.24–27 This is the case 
despite existing regulatory frameworks that admonish off-prescription sale of antibiotics in these countries.28 

Antimicrobial drug regulatory infringements are common in SSA.24 This reflects occasional regulatory inspections, 
negligence or failure of regulatory authorities to implement sanctions and generally weak and unstable health systems 
that are currently underperforming in their efforts to promote safe drug use and contain the various dynamics of drug 
resistance.29,30 Recognizing the massive impact that inappropriate antibiotic use has on spearheading the development of 

Table 6 AWaRe Classification of Antibiotics Offered by All Pharmaceutical Outlets in the City of Lilongwe by 
Case Scenario Without a Prescription

Antibiotics 
Offered

AWaRe 
Classification

Simulated Case Scenario

Adult Sore 
Throat  
(n=15)

Acute Diarrhea  
in Adults  
(n=22)

Adult 
Female UTI  
(n=20)

URTI in  
a Child 
(n=18)

Total 
(N=75)

Amoxicillin Access 5(33.3%) 0 0 10 (55.6%) 15 (20%)

Benzylpenicillin Access 1(6.7%) 0 0 1 (5.6%) 2 (2.7%)
Metronidazole Access 1(6.7%) 0 0 0 1 (1.3%)

Erythromycin Watch 2(13.3%) 1 (4.5%) 2 (10%) 1 (5.6%) 6 (8.0%)

Azithromycin Watch 2(13.3%) 1 (4.5%) 2 (10%) 0 5 (6.7%)
Ceftriaxone Watch 1(6.7%) 0 0 0 1 (1.3%)

Metronidazole Access 0 10 (45.5%) 2 (10%) 0 12 (16%)

Doxycycline Access 0 3 (13.6%) 1 (10%) 0 4 (5.3%)
Cloxacillin Access 0 1 (4.5%) 0 0 1 (1.3%)

Gentamicin Access 0 0 1 (5%) 0 1 (1.3%)

Ciprofloxacin Watch 0 0 10 (50%) 0 10 (13.3%)
Cotrimoxazole Access 0 0 0 2 (11.1%) 2 (2.7%)

Abbreviations: AWaRe, Access, Watch, Reserve, [abx(n)] n, number of pharmacies which dispensed the antibiotic per case scenario.
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AMR, it is crucial to strengthen and empower drug regulatory authorities to ensure that community drug outlets promote 
safe and appropriate dispensing of antibiotics.

The majority of the pharmacies and drugstores had qualified drug dispensers, which are approved by the Pharmacy 
and Medicines Regulatory Authority (PMRA) in the country. However, a worrying third of the drug outlets were 
operating without qualified personnel. The lack of qualified pharmacy personnel in retail drug outlets is a well-known 
and old problem in African settings.31 Despite the clear directive from the PMRA that retail pharmacies should be 
overseen by registered pharmacists and drugstores by pharmacy technicians, our study reveals that there are existing drug 
outlets that overlooked the directive. Not only is this a threat in the fight against AMR, through antibiotic over-
consumption but it also jeopardizes patient safety due to medication errors leading to toxicity when wrong drugs are 
prescribed or when prescribed drugs are taken in high doses. Availability of qualified personnel in pharmacies is 
imperative to enhance prescription-based dispensing of antibiotics and enhance overall appropriate antibiotic use.

Another concern revealed in the present study is that antibiotics were mostly dispensed with little to no patient education. 
This results in self-medication and improper antibiotic use which has been heavily reported in SSA. A systematic review on 
self-medication and antibiotic consumption in SSA conducted in 2021 reported a self-medication prevalence as high as 93% 
(median prevalence of 70%) with the commonest source of antibiotics being community pharmacies.32 Among graduates in 
Nigeria, a study found that about half self-medicate and up to 70% stop taking antibiotics once they start feeling better.33 The 
conditions that called for antibiotic use are the same used in our simulated client exercise, all of which are self-limiting and do 
not always warrant antibiotic use. This speaks volumes as to what the burden of the problem might be among community 
members, some of whom never attended school. Pharmacist-driven patient education has been shown to increase adherence, 
reduce medication errors, and lower 30-day readmission rates among inpatients.34 However, there is a paucity of data on the 
quality of patient education on antimicrobial drug use in community pharmacies in SSA. This threatens to sustain the lethal 
practice of improper antibiotic use. Improper antibiotic use encompassing (excessive consumption and under-dosing) is an 
important contributor to antimicrobial drug resistance.35,36 It is a matter of urgency, therefore, to ensure that drug dispensers 
provide the necessary client education when dispensing antibiotics. This should encompass the proper indications for taking 
antibiotics, appropriate frequency, dosage and duration as well as encouraging physician consultation for proper prescriptions 
to follow adequate clinical evaluation.

Furthermore, the study supports the fact that most of the dispensed antibiotics were from the Access and Watch categories 
of the WHO AWaRe classification of antibiotics. This pattern correlates with the national antimicrobial consumption rate in 
SSA.37,38 This could also be explained by the relatively lower cost of this antibiotic as compared to other antibiotics of the 
same Access category. As a regulation to antimicrobial use, in 2019, the WHO proposed a global monitoring indicator 
requiring that by 2023, 60% of all antibiotics consumed come from the Access category, including antibiotics with the lowest 
risk of resistance.39 This would mean decreasing the Access antibiotics consumption from >90% observed in Malawi between 
2016 and 2018, according to the Mapping Antimicrobial Resistance and Antimicrobial Use Partnership (MAAP) Country 
Reports.40 However, since the 2017 MAAP report, there has not been a recent update on trends in antibiotic consumption 
within the country. With the high consumption of Access antibiotics sourced from retail pharmacies, it is important to closely 
monitor the antibiotic consumption trends to curb excessive consumption and preserve the antibiotics with the least resistance. 
If we are to win this fight against AMR and preserve the efficacy of the current antimicrobial-sensitive antibiotics, it is 
essential to regulate and control the consumption of antibiotics.

Amoxicillin was the most dispensed antibiotic. This is an important broad-spectrum antibiotic used in various 
conditions including lower respiratory tract infections, ear and eye infections, as well as urinary tract infections with 
minimal and self-limiting side effects.41,42 This could be due to the relatively lower cost of the drug compared to other 
antibiotics of the same WHO Access category. However, there is a rising concern in Africa for the development of 
resistance to this commonly used antibiotic especially to Enterobacteriaceae.43,44 The emerging resistance to this 
important antibiotic threatens the fight against the existing and emerging infectious diseases in SSA.

Strengths and Limitations
Our study is the first to explore trends in the non-prescription sale of antibiotics in Malawi. We believe it lays a good 
precedent and foundation for further studies in the future to explore trends in drug dispensing and associated factors in 
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different settings. A key strength of our study is the design used which conferred an objective assessment by the mystery 
client approach, making our results much more reliable than self-reported responses to a questionnaire. In addition, the 
scenario used allowed us to assess pharmacist antimicrobial stewardship practices through direct observations which 
could not be achieved with any other approach. However, due to the difficulties associated with obtaining a list of all 
registered pharmacies and other drug outlets, our sample size may not have been powered enough to detect differences 
and not be representative of the entire Lilongwe City.

Recommendations
Our study reveals a huge regulatory void. In the presence of clear guidelines and policies in Malawi, a strong concerted 
approach is needed to promote judicious dispensing and use of antibiotics in community-based drug outlets. Appropriate 
measures may include regular monitoring, staff training, public education, development as well as enforcement of strong 
pharmacy practice surveillance systems. Digital platforms may be adopted to promote monitoring of antimicrobial 
medicines dispensing from community pharmacies and associated stewardship practices. This may include the adoption 
of electronic recording systems which can be linked to national antimicrobial use databases for antimicrobial use 
surveillance in non-hospital-based areas.

Area for Further Studies
More studies are needed to assess factors associated with drug-dispensing practices within community drug outlets. The 
studies could be expanded to explore their knowledge of drug dispensing, attitudes and practices toward antimicrobial 
stewardship as well as their patient education practices. The current study was only conducted in peri-urban and urban 
areas of one city. Therefore, the results may not be generalized for the whole country due to systemic differences (rural or 
other cities).

Furthermore, more studies assessing the role of national regulatory bodies in promoting antimicrobial stewardship as well 
as law enforcement in reducing the non-prescribed supply of antibiotics are needed. These will guide the possible need for 
multifaceted interventions and the most appropriate approaches in addressing the over-the-counter use of antibiotics.

Conclusion
Our study found a high prevalence of non-prescription sales of antibiotics. The study also revealed that a significant 
proportion of pharmacies do not have qualified workers, and a huge proportion of non-qualified workers sold non- 
prescription antibiotics. Finally, our study reveals that most drug dispensers sold antibiotics without proper instructions 
on use, side effects, and treatment adherence.

This raises a big concern in the fight against AMR in the country. Hence, there is a need for urgent and 
comprehensive measures. These could range from enacting stringent antibiotic dispensing policies to deploying the 
use of digital systems for tracking prescription practices and community education on rational antibiotic use.
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