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Background: Antimicrobial resistance is a considerable global health threat

especially among low- and middle-income countries, exacerbated by

considerable inappropriate dispensing of antibiotics. There have though been

concerns with variable levels of dispensing of antibiotics without a prescription in

South Africa. Consequently, a need to comprehensively estimate current levels of

dispensing of antibiotics without a prescription, which was the aim of this study.

Methods: Administer a previously piloted questionnaire to all currently operating

community pharmacies in a rural province, where dispensing of antibiotics

without a prescription is likely to be greatest. The questionnaire included data

on the estimated prevalence of antibiotics dispensed, their class and indication,

and whether dispensed without a prescription. Community pharmacies were

categorized into three: Independent, Chain and Franchise.

Results: 128/169 (75.7%) operational pharmacies participated, with independent

pharmacies representing the majority (60.9%). There was a 78.3% response rate

from 400 distributed questionnaires, including 106 pharmacists (33.9%) and 207

pharmacist assistants (66.1%) from 128 pharmacies. Antibiotics accounted for

47.9% (95% CI: 47.2%-48.6%) of all medicines dispensed. Penicillins were the

most prevalent antibiotic dispensed (41.1%). Almost half (47.2%) of the antibiotics

dispensed included macrolides, fluoroquinolones and cephalosporins, which are

typically antibiotics from theWatch group. Sexually transmitted infections (33.5%)

and upper respiratory tract infections (25.8%) were the most frequent indications

for antibiotic dispensing. Overall, 69.3% of 128 participating pharmacies in this
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rural province in South Africa admitted to dispensing antibiotics without a

prescription in the past 14 days, principally among independent pharmacies

(98.7%). However, estimates suggest only 8.6% of the total volume of antibiotics

being dispensed were dispensed without a prescription among the 88

community pharmacies admitting to this practice in the past 3 days.

Encouragingly, 98.1% of community pharmacists and 97.6% of pharmacist

assistants indicated they always or mostly offered symptomatic relief

before dispensing antibiotics without a prescription to patients with self-

limiting conditions.

Conclusion: There were considerable concerns regarding the prescribing and

dispensing of antibiotics in this rural province including Watch antibiotics. This

included the number of community pharmacies, especially independent

pharmacies, where patients could purchase antibiotics without a prescription.

Multiple strategies involving all key stakeholder groups are need to improve

future antibiotic use across South Africa and reduce AMR.
KEYWORDS

community pharmacists, antibiotic prescribing, prevalence, self-purchasing antibiotics,
indications, antimicrobial resistance, antimicrobial stewardship, South Africa
1 Introduction

Antimicrobial resistance (AMR) is a growing global public

health threat, contributing to significant morbidity and mortality

worldwide (1–3). If left unaddressed, AMR could become the next

pandemic, necessitating urgent interventions (4, 5). Beyond its

appreciable public health impact, AMR is also associated with

substantial economic costs (6, 7). The financial burden stems

from increased hospital stays, more expensive treatments and

productivity losses due to prolonged illness and premature death

(7, 8). The greatest burden of AMR is currently in low- and middle-

income countries (LMICs), which includes sub-Saharan African

countries (9–12). AMR is driven by the overuse of antibiotics, which

is unlike the situation seen with other medicines (13–15). This

includes considerable purchasing of antibiotics without a

prescription for essentially self-limiting infections, particularly

prevalent in LMICs including Sub-Saharan Africa, and enhanced

by socioeconomic and cultural issues (11–13, 16–23).

Key global activities to reduce AMR include the launch of the

Global Action Plan (GAP) by the World Health Organization

(WHO) in 2015 (24), followed by the AWaRe classification of

antibiotics into three groups (Access, Watch and Reserve) in 2017

based on their resistance profile followed by the launch of the WHO

AWaRe antibiotic guidance book in 2022 (25–27). Across Africa,

the GAP was subsequently translated into National Action

Plans (NAPs) (28–31). There are though concerns with the

implementation of NAPs among African countries in view of

available personnel and resource challenges (28, 32–35).
02
In South Africa despite the launch of their NAP to combat AMR

in 2017 (36), recent evidence suggests that antibiotics continue to be

dispensed without prescriptions in some community pharmacies,

across both rural and urban areas (37–40). However, the findings

have been inconsistent, and little is known about the current extent

of this practice, the types and classes of antibiotics dispensed, or the

knowledge and attitudes of pharmacy personnel in these settings,

with key potential developments including improved monitoring of

current antibiotic utilization patterns (41).

Overall, there are a number of identified areas of concern with

current antibiotic use among LMICs including among African

countries. These include current high levels of inappropriate

prescribing and dispensing of antibiotics particularly in

ambulatory care including high levels of antibiotics from the

WHO Watch list, with ambulatory care accounting for up to 95%

of total human antibiotic use in LMICs (42–44) as well as challenges

with supply chains and high rates of substandard and falsified

medicines including antibiotics (45, 46). In some LMICs, there are

also an appreciable number of available branded generic Watch and

Reserve antibiotics adding to AMR with their manufacturers

pushing their use among community pharmacies (47).

Ongoing activities in South Africa to reduce AMR include

regularly monitoring the goals and objectives of the NAP

alongside active surveillance of AMR, initiatives to improve

infection prevention and control, implementation and monitoring

of antimicrobial stewardship (AMS) activities including

antimicrobial stewardship programs (ASPs), and promoting

antibiotic guardians (48–54). This is important, given appreciably
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increasing utilization of antibiotics in recent years in the public

sector in South Africa, with rising use of antibiotics from the WHO

Watch list which has a greater resistance potential and accounting

for 52% of total antibiotic use in 2022 (55–57).

In many LMICs, certain perceptions surrounding antibiotics

contribute to their widespread use without a prescription, with both

prescribers and patients believing that antibiotics are a ‘quick fix’ for

common infections including many viral infections (43). Known

factors which drive patients to seek antibiotics directly from

pharmacies rather than consulting healthcare professionals

(HCPs) in LMICs, incorporating Sub-Saharan African countries,

include long waiting times to see healthcare professionals (HCPs) in

primary healthcare clinics (PHCs) and/or limited access to primary

care facilities, travel costs and time to visit HCPs in PHCs, high

patient co-payments for both visiting HCPs and medicines in

LMICs without universal health coverage (UHC), concerns with

the limited knowledge of both dispensers and patients regarding

antibiotics and AMR, lack of communication skills among

dispensers, as well as shortages of antibiotics in PHC settings due

to inaccurate forecasting and limited resources (12, 17, 19, 38, 58–

61). These experiences with public sector PHC facilities, alongside

issues of knowledge, contrast with the convenience and ready

availability of antibiotics among community pharmacists and

drug sellers, which is an important consideration especially in

rural areas in LMICs (17, 19, 62–68).

Health literacy gaps also play a significant role in the

appropriate use of antibiotics whereby patients lack knowledge

and awareness regarding the risks associated with self-medication,

coupled with their misconceptions about antibiotic efficacy for viral

infections, increases this practice (43, 45, 62). The business model of

community pharmacies in LMICs also contributes to over-the-

counter (OTC) antibiotic sales, as profit motives and competition

can encourage dispensers to meet patient demands, rather than

strictly adhering to current regulations (43, 45, 63).

As a result, we have seen high rates of purchasing of antibiotics

without a prescription among Sub-Saharan African countries, up to

100% of community pharmacies in some African countries (17, 69–

71). However, this is not always the case with limited or no self-

purchasing of antibiotics in Botswana, enhanced by UHC as well as

strictly enforced regulations to ensure that antibiotics are only

dispensed to patients presenting with a prescription (17, 72).

There is a similar situation in Namibia with the instigation of

strict regulations among community pharmacies, coupled with their

monitoring and training concerning key issues surrounding

antibiotics and AMR, even during the COVID-19 pandemic (17,

73–75). This demonstrates the impact of strong governance and

economic stability, alongside UHC, which results in better access to

healthcare, reducing the need to purchase antibiotics from

community outlets without a prescription. We have also seen

limited or no self-purchasing of antibiotics for viral infections,

including patients with COVID-19, among community pharmacies

linked with the University of Nairobi in Kenya (17, 76, 77).

As mentioned, there has been variable purchasing of antibiotics

without a prescription in South Africa with limited or no
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purchasing seen in the studies of Anstey Watkins et al. (2016)

and Do et al. (2021) in rural South Africa (37, 38). This contrasts

with the findings of Mokwele et al. (39) who found that antibiotics

were being sold without a prescription among privately-owned but

not corporate (franchised) pharmacies (39). Sono et al. (40) had

similar findings to Mokwele et al. (2020) when surveying both

community pharmacies and patients in recent pilot studies (39, 40,

78). This is despite current legislation prohibiting the dispensing

and sale of antibiotics without a prescription in South Africa to

enhance patient safety as well as promote the responsible use of

antibiotics (17, 40). Rural areas in South Africa face unique

challenges that can contribute to the sale of antibiotics without a

prescription. These include limited healthcare infrastructure, long

travel distances to clinics, and waiting times when at public sector

PHC facilities. These challenges, alongside financial constraints,

make community pharmacies a more accessible and pertinent

option for patients. However, this is not always the case especially

with high levels of unemployment versus free healthcare, including

medicines, in PHC facilities (38). Additionally, pharmacists’

perspectives on antibiotic dispensing are shaped by their

knowledge, attitudes, financial gain and prioritizing patient

convenience over strict adherence to legal requirements of

obtaining antibiotics. These findings mirror concerns with the

current prescribing of antibiotics among HCPs in PHC facilities

in South Africa, with high rates of prescribing of antibiotics seen for

essentially self-limiting conditions (79–81). In an ongoing study,

Chigome et al. (82) found that when surveying 615 patients visiting

PHC clinics in South Africa, at least one antibiotic was prescribed to

87.0% of attending patients, 53.4% being Access antibiotics and

46.6% Watch antibiotics. The most common symptoms where

antibiotics were prescribed included genital discharge (21.8%) and

painful urination (18.4%) as well as acute cough (17.7%) and a sore

throat (13.5%) (82). This mirrors generally the increasing use of

Watch antibiotics in the public healthcare system in South Africa in

recent years (55, 56).

In view of conflicting evidence regarding the extent of

dispensing of antibiotics without a prescription in South Africa,

coupled with ongoing concerns with AMR in the country, there is a

need to extend our pilot study among pharmacists and pharmacist

assistants in rural South Africa (40). This includes documenting the

extent of the problem in a larger sample as well as appraising

community pharmacy personnel’s knowledge of antibiotics and

AMR. Subsequently using the findings to propose potential

activities among all key stakeholder groups to reduce AMR in

South Africa. The first step in this process is to comprehensively

assess current dispensing patterns for antibiotics among

community pharmacists in South Africa, especially in rural areas

where problems with accessing PHCs are likely to be greatest. This

incorporates assessing the prevalence and type of antibiotics

typically dispensed in rural pharmacies, their indications and the

extent of any self-purchasing of antibiotics. Alongside this,

common approaches undertaken by pharmacists and pharmacist

assistants when they are consulted by patients with self-limiting

conditions such as upper respiratory tract infections (URTIs).
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Subsequently, assessing their knowledge regarding key aspects of

antibiotics, AMR and AMS as well as the risks associated with

dispensing antibiotics without a prescription. The findings can be

used to suggest potential activities in South Africa to reduce

inappropriate dispensing of antibiotics, building on recent

suggestions among LMICs (21, 43, 45).

We are also aware that patients play a key role across LMICs,

including South Africa, with influencing both the prescribing and

dispensing of antibiotics in ambulatory care for essentially self-

limiting conditions such as URTIs (43, 83). This is exacerbated by

their limited knowledge of antibiotics, AMR and AMS, as well as

similarly among pharmacists and their assistants, alongside any

profit motive (43, 78, 79, 84–87). However, in this paper, the

principal focus will be on the perceived nature and extent of

antibiotic prescriptions, including indications, and the perceived

extent of dispensing of antibiotics without a prescription among

community pharmacies in rural South Africa. Follow-up papers will

explore in more detail community pharmacists’ and their assistants’

knowledge, attitude and practices towards antibiotics, as well as

similar issues among patients, to provide further guidance on

suggested educational and other activities among key stakeholder

groups to reduce AMR in South Africa.
2 Materials and methods

2.1 Study setting and design

Community pharmacies in a rural province were used for the

study setting since, as mentioned, the extent of any self-purchasing

of antibiotics in South Africa is likely to be greatest in this setting

(21, 40). Community pharmacies in South Africa are principally

divided into three categories: chain pharmacies, franchise

pharmacies and independent pharmacies. Chain pharmacies

include ‘Clicks ’ , ‘Dischem ’ and ‘Medirite ’ at Checkers

(supermarket), which are owned by corporate entities. Franchise

pharmacies are independently owned by the franchisee but operate

under a brand name and include ‘The Local Choice’, ‘Link’ and

‘Van Heerden’. Independent pharmacies are standalone pharmacies

with no ties to a particular brand or group.

We utilized a descriptive self-administered survey method to

collect data directly from community pharmacists and

pharmacist assistants thereby avoiding the introduction of

interviewer bias.

The 11 pharmacies who participated in the pilot study,

described previously (40), were not included in the main study.

All the remaining 186 pharmacies that were identified at the time of

the study across this rural South African Province were the target

population for this study. A comprehensive census approach was

employed, ensuring that all eligible pharmacies within the Province

were included in the study, thereby maximizing representation and

minimizing selection bias. This method allowed for a thorough

assessment of dispensing practices across the different community

pharmacy settings, particularly in rural areas where healthcare

access challenges are mostly experienced.
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2.2 Data collection instrument and pilot
study

The data collection instrument (Supplementary Table 1) (40)

was designed to capture key variables related to antibiotic

dispensing patterns, management of self-limiting conditions as

well as participants’ knowledge of antibiotics and AMR. A pilot

study was previously conducted with the aim of evaluating the

suitability of the initial data collection instrument and subsequently

recommending necessary modifications (40). The pilot study

focused on the clarity, relevance, and effectiveness of the survey

questions and methodologies used. The goal was to ensure that the

final instrument could successfully elicit the information needed to

address the research questions and achieve the objectives of the

main study.

Through analysis of participant feedback and responses, we

identified potential shortcomings and challenges encountered

during the pilot phase. These insights guided the refinement and

optimization of the data collection instrument, ensuring its

appropriateness for broader application in the main study. The

data collection instrument was subsequently revised to ensure the

final questionnaire was comprehensive, appropriately structured,

and could be completed within 10 minutes to enhance likely

participation in the study (40). The pilot study confirmed that the

length of the questionnaire was optimal for maintaining

engagement while collecting meaningful data. This approach was

undertaken to enhance the validity of the data and the robustness of

the findings (40).

The finalized questionnaire collected information on the type of

community pharmacy, numbers and types of staff, as well as

participants’ basic sociodemographic information. Key variables

on estimated antibiotic use included the number of items

(medicines including antibiotics) typically dispensed in a day

among participating community pharmacies over a typical recent

week (7 days). Furthermore, the estimated percentage that

antibiotics represented of the estimated total number of items

typically dispensed over the identified period. To reduce recall

bias, estimates were based on broad therapeutic categories and

reported as either daily means or categorized ranges. The nature of

antibiotics dispensed, whether dispensed following a prescription or

purchased without a prescription, were grouped by their

Anatomical, Therapeutic and Chemical (ATC) classification, i.e.

penicillins, macrolides, fluoroquinolones, cephalosporins and

others (88). Respondents who were unable to confidently classify

specific antibiotics into the major ATC classes were permitted to

group them under “Other”. Antibiotics were not categorized further

according to their WHO AWaRe classification of Access, Watch, or

Reserve, as there could be greater recall difficulties with this

approach (27, 89). However, the penicillins are typically Access

antibiotics with macrolides, fluoroquinolones, and cephalosporins

typically from the WHO Watch group (27, 89). Antibiotics

classified as “Other” may include those not falling within the

major Access or Watch categories. All estimates were self-

reported; consequently, should be interpreted with caution with

recognition of potential recall limitations.
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Potential indications for antibiotic dispensing, which were

based on previous publications, included URTIs, lower respiratory

tract infections (LRTIs), sexually transmitted infections (STIs),

urinary tract infections (UTIs), skin and soft tissue infections

(SSTIs) and others (16, 17). Similar indications were collected for

any self-purchasing of antibiotics. Alongside this, whether OTC

medicines were offered first to patients who presented with self-

limiting infectious disease symptoms, including coughs, colds or

influenza, before antibiotics were sold without a prescription.
2.3 Data collection and study participants

Four trained data collectors, including two of the co-authors

(TMM and MTM), approached the pharmacist in charge of each

community pharmacy they visited, with an invitation for all

pharmacists and pharmacist assistants present in the pharmacy

on the day of data collection to participate in the study. The

rationale for the study was explained to those present to

encourage their participation; however, emphasizing that

participation was entirely voluntary and that their replies would

remain confidential. Participants were subsequently requested to

complete the questionnaire independently, providing insights into

their current practices and knowledge regarding infectious diseases,

antibiotics and AMR. If no pharmacist was present at the time of

data collection, the questionnaire was completed by pharmacist

assistants only.

Each questionnaire had a consent form attached, which

participants were requested to sign prior to completion of the

questionnaire and subsequently place this in a sealed box in the

pharmacy. Pharmacists and pharmacist assistants were

subsequently requested to place their completed anonymized

questionnaires into a sealed envelope that was provided and

subsequently place these in a separate sealed box in the

pharmacy. Two separate sealed boxes were provided to ensure

that the questionnaire responses could not be linked back to

signed consent forms. The sealed boxes were collected at the end

of the day or the next day depending on what was practically

feasible during data collection. This approach allowed participants

to respond to the questionnaire at their own pace while

maintaining anonymity.
2.4 Data management and analysis

The data entry process was conducted using Microsoft Excel™,

where TMM initially entered all the data. A second individual

subsequently performed a double-check of the data entry to ensure

the accuracy of the entered data. Before analysis, the data were

cleaned and coded to standardize responses and eliminate

inconsistencies. In cases where discrepancies were observed in the

estimated number of items and antibiotics dispensed within a

particular pharmacy, the response from the participating

pharmacist, as opposed to their assistants, was prioritized as the

primary source, as they typically have direct oversight of pharmacy
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operations. In cases where only pharmacist assistants from a

particular pharmacy responded to the questionnaire, their

responses were utilized accordingly. This occurred when no

pharmacist in charge was available at the time of data collection.

Similarly, when only pharmacists were present at participating

community pharmacies, their responses were used.

Once finalized, the cleaned and coded data was imported into

jamovi (version 2.6) (https://www.jamovi.org/) for descriptive

statistical analysis. Frequencies and percentages were calculated to

summarize categorical variables. The Wilson score interval method

was used for calculating 95% confidence intervals (CI)

for proportions where appropriate. Means with standard

deviation and medians with quartiles were calculated for

continuous variables.
2.5 Ethical considerations

Ethical approval for the study was obtained from the Sefako

Makgatho University Research Ethics Committee. The National

Department of Health was not contacted for permission to collect

data as no public sector facilities were surveyed. Participation in the

study was completely voluntary, with potential participants being

informed that they could withdraw from the study at any time

without providing a reason for their decision. All participants were

required to provide written informed consent for participation, with

signed consent forms placed in a separate sealed box to keep the

replies anonymous.

All responses were kept confidential, with data stored securely

in a password-protected computer and backed up in a cloud with

access to the principal investigator (TMM) only. Data will be

securely stored for a period of 5 years after the results have been

published, after which it will be safely destroyed in compliance with

university policies.
3 Results

3.1 Response rates and the characteristics
of participants

Of the 186 pharmacies targeted across this rural province for

this study, 17 pharmacies (9.1%) were found to be non-operational,

meaning they could not be invited to participate in the survey.

Among the 169 operational pharmacies, 41 (24.3%) declined

participation due to a number of reasons. These included time

constraints, the need for owner approval before participation and

the absence of qualified personnel to complete the questionnaire.

Ultimately, 128 pharmacies participated, resulting in a participation

rate of 75.7% at the pharmacy level (128/169 operational

pharmacies). Among participating pharmacies, independent

pharmacies accounted for almost two thirds (60.9%; n=78), while

chain pharmacies and franchise pharmacies accounted for 21.9%

(n=28) and 17.1% (n=22) respectively of all pharmacies

surveyed (Table 1).
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A total of 400 questionnaires were distributed among

participating pharmacies, of which 313 completed questionnaires

were returned, resulting in a response rate of 78.3% at the individual

questionnaire level. Participants included 106 pharmacists (33.9%)

and 207 pharmacist assistants (66.1%). Pharmacist assistants were

the sole participants in a minority of chain (3.6%) and franchise

(13.6%) pharmacies, however, the sole participant in 37.2% of

independent pharmacies (Table 1).

All participants were registered with the South African

Pharmacy Council as either pharmacists, post-basic pharmacist

assistants or learner pharmacist assistants following basic

training (90).
3.2 Pharmacy operational hours

All participating community pharmacies operated for a

minimum of 8 hours during weekdays and maintained a

minimum 5-hour operation on Saturdays.

Overall, 38 (29.7%) of the pharmacies surveyed remained closed

on Sundays, while 26 (20.3%) pharmacies were not operational on

public holidays.
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3.3 Details of antibiotics dispensed among
participating community pharmacies

Table 2 contains details of the consolidated estimated number

of items dispensed per day among the different community

pharmacy categories, the proportion (%) of antibiotics this

represents and their nature. Overall, antibiotics represent an

estimated 47.9% (95% CI: 47.2%-48.6%) of the medicines being

dispensed per day among surveyed community pharmacies, greatest

among chain pharmacies (48.9%; 95% CI: 47.6%-50.2%) and least

among independent pharmacies (47.5%; 95% CI: 46.5%-48.5%).

Overall, penicillins were the most frequently dispensed class of

antibiotics, accounting for 41.1% of all antibiotics dispensed

(Figure 1). Penicillins accounted for the highest proportion of

antibiotics dispensed in chain pharmacies, comprising 45.7% of

all antibiotics dispensed. The combined percentage of antibiotics

dispensed as macrolides, fluoroquinolones and cephalosporins,

which as mentioned, are typically from the WHO Watch group,

represented 47.2% of the antibiotics dispensed, with the other

antibiotics contributing the remainder (Figure 1). Other

antibiotics classified under the WHO Access group contributed to

the remaining percentage, though their specific breakdown is

not detailed in this analysis. Future studies may further

categorize the Access and Watch antibiotics to provide a more

comprehensive overview.

Overall, antibiotics were dispensed most frequently for STIs

(33.5%), followed by URTIs (25.8%), UTIs (12.6%), SSTIs (11.3%),

LRTIs (8.8%) and pediatric diarrhea (8.4%). Figure 2 illustrates

variations in the typical indications for which antibiotics are

dispensed among the different pharmacy categories.
3.4 Antibiotics being dispensed without a
prescription

When questioned about dispensing of antibiotics without a

prescription, at least one respondent from 68.8% (88/128) of the

pharmacies surveyed acknowledged that they had dispensed

antibiotics without a prescription over the past 14 days. At an

individual level, 56.9% (178/313) of respondents within the

community pharmacies surveyed reported engaging in this

practice over the past 14 days (Table 3). Overall, a slightly higher

proportion of pharmacist assistants (57.5%) admitted to dispensing

antibiotics without a prescription in the last 14 days compared with

pharmacists (55.7%) (Table 3).

However, when asked about dispensing of antibiotics in a

typical day in the pharmacy, considering the past 3 days, the

proportion of antibiotics dispensed without a prescription in the

88 pharmacies, accounted on average of only 8.6% of total antibiotic

volumes dispensed, which was higher for adults than for children.

This was principally among independent pharmacies where

pharmacy personnel from 77 of the 78 (98.7%) community
TABLE 1 Details of categories of participating pharmacies and
responding participants.

Pharmacy
category

Number (%)1

of participat-
ing pharma-
cies (n=128)

Responding
participant
category

Number
(%)2 of par-
ticipants per
pharmacy
category

Independent
pharmacies

78 (60.9) Both pharmacists
and

pharmacist
assistants

44 (56.4)

Pharmacist
assistants only

29 (37.2)

Pharmacists only 5 (6.4)

Chain
pharmacies

28 (21.9) Both pharmacists
and

pharmacist
assistants

26 (92.9)

Pharmacist
assistant only

1 (3.6)

Pharmacists only 1 (3.6)

Franchise
pharmacies

22 (17.1) Both pharmacists
and

pharmacist
assistants

15 (68.2)

Pharmacist
assistant only

3 (13.6)

Pharmacists only 4 (18.2)
1Column percentages; 2Row percentages.
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pharmacies surveyed admitted to this practice. Pharmacy personnel

from only 9 of the franchise pharmacies and 2 of the chain

pharmacies admitted to this practice. This suggests that although

this behavior was relatively common among personnel and outlets,

the volume of such dispensing appeared comparatively low.

Consequently, according to respondents’ estimates, over 90% of

antibiotics were dispensed with a prescription among the 88

pharmacies admitting to this practice.

Encouragingly, penicillins were the most dispensed antibiotics

without a prescription when this occurred (Figure 1). However, an

appreciable number (34.0%) of antibiotics principally from the

antibiotic classes containing Watch antibiotics were also being

dispensed without a prescription among the 88 pharmacies

admitting to this practice. Overall, a greater proportion of antibiotics

from the ATC classes includingWatch antibiotics were dispensed with

a prescription than without a prescription (Figure 1).
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3.5 Dispensing approaches when patients
consulted for treatment of self-limiting
conditions

Among the community pharmacists (n=104), the majority

indicated that they always (57.7%) or mostly (41.3%) offer

symptomatic OTC medicines before dispensing antibiotics

without a prescription to patients presenting with self-limiting

infectious disease symptoms, including coughs, colds or influenza.

Pharmacist assistants (n=203) responded similarly, indicating that

they always (51.7%) or mostly (47.8%) follow this practice. In each

of the respective groups, only one respondent (0.5%) indicated that

they sometimes follow this practice.

Alongside this, 57.7% of pharmacists and 52.2% of pharmacist

assistants indicated that they never suggest antibiotics for self-

limiting infectious diseases, while 42.3% of pharmacists and
TABLE 2 Estimates of items (medicines including antibiotics) dispensed on a typical day among surveyed pharmacies considering the past week.

Independent pharma-
cies (n=78)

Chain pharma-
cies (n=28)

Franchise pharma-
cies (n=22)

Overall
(n=128)

Total number of items dispensed/day; mean (SD) 133 (48.1) 212 (84.6) 203 (70.6) 162 (71.4)

Total number of items dispensed/day; median
(Q1; Q3)

120 (100; 180) 190 (148; 300) 200 (140; 260) 150 (120; 200)

Total number of items dispensed as antibiotics/
day; mean (SD)

63 (32.8) 104 (55.8) 97 (49.5) 77.7 (39.8)

Total number of items dispensed as antibiotics/
day; median (Q1; Q3)

60 (40; 85) 100 (60; 128) 100 (65; 125) 70 (50; 100)

Proportion (%) of all items dispensed as
antibiotics; % (95% CI)

47.5
(46.5-48.5)

48.9
(47.6-50.2)

47.6
(46.2-49.1)

47.9
(47.2-48.6)
FIGURE 1

Estimated percentage of antibiotics kept in surveyed pharmacies and dispensed without a prescription distributed by ATC class. NB: Percentages
may not necessarily add up to exactly 100% as they were calculated as an average % based on estimates from the participants.
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47.8% of pharmacist assistants admitted to sometimes suggesting

antibiotics for self-limiting infectious diseases.
4 Discussion and suggested activities

We believe this is the most extensive study to date undertaken

in a rural province of South Africa on the prevalence of antibiotics

being dispensed, as estimated by pharmacy personnel, versus other

medicines as well as the classes of antibiotics dispensed. In addition,

estimate the extent to which antibiotics are being dispensed without

a prescription given previous conflicting findings (37–40), the class

of antibiotics being dispensed without a prescription and

the indications.

The study identified that on average antibiotics were estimated

to account for 47.9% of the medicines dispensed per day among

community pharmacies in this rural South African province. This is

consistent with high rates of infectious diseases across Africa

coupled with antibiotic use in the community accounting for an
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appreciable proportion of total antibiotic use within LMICs (13, 42,

61, 91–93). However, lower than a recent study in Zimbabwe where

antibiotics were being prescribed in 70.6% of patients in ambulatory

care (94).

There are concerns though with the appropriateness of

antibiotics being dispensed, which were principally being

dispensed with a prescription, and with a relatively low

prevalence overall of antibiotics being dispensed without a

prescription. This included high rates of antibiotics being

dispensed from classes containing Watch antibiotics, with

antibiotics principally being dispensed for patients with

respiratory tract infections. This is similar to other studies in

South Africa as well as other African countries (43, 81, 82, 95).

Future interventions and activities should include the instigation of

ASPs, incorporating the potential instigation of quality indicators

based on the AWaRe system and guidance, with these discussed

further in the study of Chigome et al. (82) (43, 96, 97). This is

important to attain the recent goals of the United Nations that at

least 70% of antibiotic utilization across sectors should be from the

Access group of antibiotics (98), especially given rising use of Watch

antibiotics in South Africa in recent years (56).

The observed discrepancy between the proportion of pharmacy

personnel or outlets acknowledging non-prescription antibiotic

dispensing and the reported antibiotic volume dispensed without

a prescription warrants consideration. While 69.3% of pharmacies

and 56.9% of individual respondents reported engaging in this

practice within the past 14 days, this accounted for only 8.6% of

total antibiotics dispensed in the past 3 days among these outlets

based on the feedback provided. This suggests that, although

widespread, the behavior may occur infrequently at each site or
FIGURE 2

Estimated percentage of common infectious diseases for which antibiotics are dispensed in surveyed pharmacies, distributed by pharmacy category.
NB: Percentages may not necessarily add up to exactly 100% as they were calculated as an average % based on estimates from the participants.
TABLE 3 Dispensing of antibiotics without a prescription in the last 14
days stratified by professional status among respondents from
surveyed pharmacies.

Dispensed anti-
biotics without a
prescription in
the past 14 days

Professional status Overall
(n=313)

Pharmacist
(n=106)

Pharmacist
assistant
(n=207)

Yes; Number (%) 59 (55.7) 119 (57.5) 178 (56.9)

No; Number (%) 47 (44.3) 88 (42.5) 135 (43.1)
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in limited quantities. Apart from the difference in the period

covered by the questions (past 14 days versus the past 3 days),

social desirability bias or regulatory concerns may have influenced

self-reported rates, potentially leading to an underestimation of the

extent and volume of antibiotics being dispensed without a

prescription in this rural province (99). Higher figures for self-

purchasing were reported in the two recent pilot patient surveys in

this rural province (78, 100), which have now been taken further,

underscoring the value of triangulating data sources to more

accurately capture antibiotic use patterns at the community level.

Having said this, 98.1% of the community pharmacists surveyed,

alongside 97.6% of pharmacist assistants surveyed, stated that they

always or mostly offered symptomatic OTC medicines before

dispensing antibiotics without a prescription to patients

presenting with self-limiting infectious disease symptoms

including coughs, colds or influenza. Alongside this, an

appreciable number of community pharmacists and pharmacist

assistants stated that they never suggested antibiotics for self-

limiting infectious diseases when patients presented with

these conditions.

Furthermore, the finding that 98% of respondents prioritized

recommending OTC medicines does not necessarily contradict the

observed antibiotic usage rate (47.9% of all medicines dispensed).

OTC prioritization may reflect initial consultation approaches, but

does not exclude subsequent decisions to dispense antibiotics

especially with patient expectations, symptom severity or limited

access to formal healthcare services influencing HCP and patient

behavior. These insights underline the complex interplay between

intent, professional judgment and community-level factors in

driving antimicrobial dispensing behaviors (43, 45). The higher

levels of purchasing of antibiotics without a prescription seen in the

two pilot studies with patients exiting community pharmacies in

this rural province could have been driven by pressure from patients

combined with concerns with their knowledge regarding antibiotics

and AMR (78, 100). These key issues will be explored further in

ongoing research projects surveying patients exiting community

pharmacies in this rural province.

Despite existing regulations prohibiting the dispensing of

antibiotics without a prescription in South Africa, enforcement

remains inconsistent, particularly in rural areas. Overall, any

inappropriate dispensing of antibiotics without a prescription

where antibiotics are not warranted needs to be addressed at

various levels. This is particularly important in countries such as

South Africa with multiple official languages, with some of these

languages containing no direct words for terminology such as

antibiotics and AMR (100). ASPs have been successfully

undertaken across LMICs, including among African countries, to

reduce inappropriate dispensing of antibiotics without a

prescription (Table 4). Other suggested activities include

improving electronic monitoring of antibiotic dispensing practices

among community pharmacies through mobile telephone and

other technologies (17, 43, 101). In addition, training programs

for community pharmacists and pharmacist assistants on the

AWaRe system and guidance, as well as AMR, during

undergraduate training and post qualification (25, 27, 43). The
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recent instigation of an AMR Awareness Module by the

Department of Health in South Africa should also help in this

regard (102). Alongside this, the implementation of targeted public

awareness campaigns, combined with collaboration with

professional pharmacy associations to improve future activities

(84, 103). The second phase of this multifaceted study involving

ascertaining patients’ perspectives and attitudes on antibiotic use

and AMR should provide further insights from a patient perspective

assisting in this regard.

We are aware though that the introduction of extensive

penalties among community pharmacies for contravening the law

have been successful in high-income countries (110). In addition, as

seen, extensive fines for both pharmacy directors and personnel,

combined with guidelines and education of pharmacists,

appreciably reduced the dispensing of antibiotics without a

prescription in the Republic of Srpska, which is a middle-income

country (Table 4) (106, 107). This contrasts with the more limited

impact when appreciably lower levels of fines were introduced

for breaking the law in Vietnam when community pharmacists

or their staff dispense antibiotics without a prescription

(111). Consequently, careful consideration is needed before

introducing fines.

Overall, the targeting of appropriate interventions including

ASPs will depend on the current knowledge, attitudes and practices

of community pharmacists and pharmacist assistants towards these

key terms, as well as patients’ understanding if community

pharmacists or assistants are not speaking to them in their first

language. These key issues are being explored further in the second

part of this project, alongside a separate project with assessing the

knowledge and attitudes of patients towards antibiotics, AMR and

AMS activities. The combined findings from community

pharmacists and assistants, as well as patients, will be used to

guide future activities among these key stakeholder groups. The

findings from patients leaving community pharmacies in this rural

province are also important to guide future activities as we are

aware that there can be discrepancies between the rate of actual

dispensing of antibiotics without a prescription and the extent

stated by community pharmacists, who may downplay the

situation (112). This was the case in the pilot studies with

patients in this rural province, which is now being followed up

(40, 78, 100). We are also aware that fining pharmacists for

dispensing of antibiotics without a prescription in LMICs may be

counterproductive in terms of pushing patients towards the

informal sector among African countries if the reasons still

remain as to why they approached community pharmacies in the

first place with their infectious disease symptoms. In addition, we

are aware that in South Africa in the public sector healthcare system

that there are considerable concerns with excessive antibiotic

prescribing, including Watch antibiotics (56, 81, 82).

Consequently, a combined comprehensive approach is needed to

address AMR in LMICs including South Africa (113). We will be

exploring this further in future research projects.

We do acknowledge a number of limitations with this study.

Firstly, not all community pharmacists and pharmacist assistants in

this rural province participated in the study. However, 65.1% of
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approached community pharmacies participated. Consequently, we

are confident that our findings can represent the province as a whole.

Secondly, we were unable to verify the replies from the pharmacists or

pharmacist assistants for their accuracy. This though is common for

self-administered questionnaires. However, we did not question

pharmacists or pharmacist assistants directly which may also have

introduced additional response bias. Several measures though were

implemented to reduce bias and improve data reliability. These

included anonymous responses, with participants being assured of
Frontiers in Tropical Diseases 10
confidentiality, encouraging honest responses. The questionnaire was

also carefully designed to avoid leading questions, ensuring responses

reflected actual practices rather than perceived expectations.

However, as mentioned, to supplement these findings, we have

undertaken surveys with patients leaving community pharmacies in

this rural province to further verify the robustness of some of the

replies, alongside the knowledge and attitudes of patients towards

antibiotics and AMR. Overall, we are confident of the findings and

some of the implications going forward to improve antibiotic
TABLE 4 ASPs and other activities among community pharmacies and drug stores across LMICs to improve dispensing of antibiotics.

Country Author and year Key findings

Egypt Kandeel et al.,
2019 (104)

• A study was undertaken to assess the effectiveness of educational courses/campaigns among 596 participating pharmacists
to raise their awareness regarding antibiotic prescribing for patients with acute respiratory infections (ARIs).

• Mean knowledge scores regarding the judicious use of antibiotics improved from 3.3 ± 0.9 to 4.0 ± 1.2; attitude scores
regarding reducing antibiotic prescribing for colds, limiting their use to preserve their effectiveness and not dispensing
antibiotics for colds also improved.

• The % of participating pharmacists stating they never dispensed antibiotics (even sometimes) for patients with ARIs also
decreased from 58.4% to 25.2% among participating pharmacists.

• Attitudes related to not overusing antibiotics to prevent resistant bacteria also improved among participating pharmacists.

Kenya Mukokinya et al., 2018
(77); Opanga et al.,
2021 (76); Kimathi
et al., 2022 (105); Sono
et al, 2023 (17)

• The training of community pharmacists at Universities in Kenya has reduced the dispensing of antibiotics without
a prescription.

• This is reflected by:
◦ No antibiotics were dispensed without a prescription to patients presenting with common colds or influenza at

community pharmacies allied to the University of Nairobi - enhanced by their knowledge base (77).
◦ This contrasts with a high degree of self-medication with antibiotics among patients presenting with COVID-19 at

community pharmacies/drugs stores (23.6%) in Kenya in the study of Kimathi et al., 2022 (105). This compares
with feedback from 6 pharmacies allied to the University of Nairobi in the study of Opanga et al. (2021) where no
pharmacists dispensed antibiotics to patients with COVID-19 without a prescription, Instead - symptomatic relief/
advice was offered (76) - enhanced by their knowledge of antibiotics and AMR.

Namibia Kamati et al., 2019
(73); Kibuule et al.,
2019 (74); Sono et al,
2023 (17)

• Ongoing activities in Namibia to ban the purchasing of antibiotics without a prescription combined with ongoing training
of pharmacists at Universities regarding antibiotics and AMR, coupled with regular monitoring of pharmacies and access to
PHCs, has limited inappropriate dispensing of antibiotics without a prescription

• This was reflected by:
◦ No dispensing of antibiotics without a prescription to children under 5 with acute respiratory tract infections -

treatments included cold/flu medicines, paracetamol and decongestants.
◦ o No dispensing of antibiotics without a prescription among community pharmacies in Namibia during the

COVID-19 pandemic - other suggestions/training were given to patients to prevent/treat COVID-19.

Republic
of Srpska

Marković-Peković et al,
2017 (106); Bojanić
et al, 2018 (107)

• Multiple activities including (i) education of pharmacists regarding the appropriate management of diseases, including self-
limiting viral infections, (ii) the provision of guidelines for the most frequent diseases/conditions seen in everyday practice,
(iii) training to improvement communication skills with patients and (iv) greater enforcement of the regulations banning
the dispensing of antibiotics without a prescription coupled with fines - Euro500–1500 for pharmacy directors/Euro500–
750 for pharmacy technicians - resulted in:

◦ Dispensing of antibiotics without a prescription decreased from 58% to 18.5% of surveyed pharmacies.
◦ OTC therapy offered to simulated patients in 72.3% of pharmacies visited - up from 67.2% in previous studies,

with OTC medication including throat and nasal sprays, decongestants, oral expectorants, analgesics and
antihistamines typically offered alongside significantly fewer pharmacies dispensing an antibiotic without a
prescription where OTC medicines are indicated.

◦ The most common reason for not dispensing antibiotics to simulated clients was that these could not be dispensed
without a prescription.

Uganda Bagonza et al,
2021 (108)

• An ASP was undertaken to assess the effectiveness of peer-supervision among drug sellers (keeping registers) regarding the
appropriate treatment of pneumonia and non-bloody diarrhea among children under 5 years of age. This resulted in the
following a month after the instigation of peer-supervision:

◦ The proportion of children appropriately treated for pneumonia symptoms increased by 10.84% in the
intervention group.

◦ Alongside this, the proportion of appropriately treated children with non-bloody diarrhea was 4% higher in the
intervention group.

Vietnam Chalker et al.,
2005 (109)

• Three 3-month interventions were implemented sequentially with four months in between. These included (i) enforcement
of regulations with local inspectors emphasizing the importance of prescription-only medicine legislation; (ii) education and
(iii) peer review – voluntary/compulsory in Hanoi.

• The intervention resulted in significant improvements in the illegal dispensing of antibiotics and in fewer dispensers asking
no questions and giving no advice on antibiotic dispensed.
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utilization in this rural province and throughout South Africa. These

though will be explored further in additional research projects.
5 Conclusion

This study highlighted concerns regarding the prescribing and

dispensing of antibiotics in this rural province in South Africa,

especially Watch antibiotics. Concerns included the number of

community pharmacies, especially independent pharmacies,

where patients could purchase antibiotics without a prescription

for self-limiting conditions, including before OTC medicines. As a

result, confirming concerns raised during the pilot study. Multiple

strategies involving pharmacists, pharmacist assistants as well as

prescribers and patients are need to improve future antibiotic use in

this province, and across South Africa. We will be exploring this

further in future research projects.
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