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ABSTRACT
Background: Selling antibiotics without prescriptions is mostly illegal worldwide, including in Ghana, 
and promotes antimicrobial resistance. We evaluated the prevalence and practice of selling antibiotics 
without prescriptions among community pharmacies (CPs) and drug outlets, for the first time, in Ghana 
to quantify and characterize this issue to inform future interventions.
Research design and methods: Two scenarios utilizing the Simulated Client Methodology were 
enacted: an upper respiratory tract infection of viral origin (scenario one); and pediatric diarrhea 
(scenario two). CPs/Outlets were selected by stratified proportional random sampling from four metro
politan cities (~14% of the total Ghanaian population). Selling of antibiotics was assessed at three 
demand levels and its overall prevalence was estimated, then stratified by the study variables.
Results: Out of the 265 sampled CPs/outlets, the prevalence of selling antibiotic without prescription 
was 88.3% (n = 234/265), with variations not only across the four regions [92.5% (n = 123/133) in 
Kumasi, 87.5% (n = 14/16) in Cape Coast, 84.1% (n = 69/82) in Accra, and 82.4% (n = 28/34) in Tamale] 
but also across CPs [90% (n = 121/134)] and drug outlets [86% (n = 113/131)].
Conclusions: A very high prevalence/sub-optimal practice of selling antibiotics without prescriptions 
was found. This highlights the need to increase compliance with antibiotic dispensing legislation 
through evidence-based interventions including education of key stakeholders.
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1. Introduction

Antimicrobial resistance (AMR) is a global public health issue 
that is estimated to have caused 1.27 million deaths globally 
and is associated with 4.95 million deaths in 2019 [1]. Deaths 
due to AMR are projected to reach 10 million globally by 2050 
if not addressed [2]. The impact is greatest in Western Sub- 
Saharan Africa where AMR is currently estimated to cause 27.3 
deaths per 100,000 [1].

AMR is driven by the inappropriate utilization of antibiotics 
as well as poor sanitation and hygiene [3]. In low and middle- 
income countries (LMICs), both the overuse and inappropriate 
use of antibiotics, particularly those classified under the World 
Health Organization (WHO) ‘Watch’ category (with greater 
potential for eliciting resistance), are of concern [4]. In LMICs, 
antibiotics are predominantly utilized in ambulatory care and 
clinic settings, principally for respiratory tract infections, 
a large proportion of which may be self-limiting [5,6].

The purchase of antibiotics without a prescription is 
a common issue in many LMICs including in Ghana, despite 
being an illegal activity, with recent systematic reviews and 
meta-analysis reporting a pooled prevalence rate of 75.1% to 
78% [7,8]. This practice of inappropriate antibiotic dispensing 
by pharmacies and unauthorized or unapproved outlets, com
pounded by lax enforcement of existing laws to curb this 
practice, has been identified as a major issue in Ghana [9]. 
The reasons for this generally are complex and include factors 
such as lack of access to trained primary care practitioners 
(PCPs), inadequate education among dispensing facility staff 
regarding antibiotic use and AMR, as well as patient experi
ence and expectations [10]. Economic factors affecting 
patients [11–13] are also important including lack of additional 
co-payment to consult a physician, and convenience without 
a potential loss of income when waiting to see a healthcare 
professional in busy clinics, especially in rural areas where 
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pharmacies are often the principal healthcare provider [10,14]; 
however, Ghanaian specific reasons include shorter waiting 
times, belief in pharmacists’ expertise to manage minor ail
ments, employment status, and friendliness of personnel com
pared to hospital staff favored their use as first points of 
contact for health needs [15]. However, perceptions that 
a community pharmacist’s main interest is in making profits 
rather than providing care exist among clients [16].

Community pharmacies and over-the-counter medicine 
sellers (OTCMS) are major suppliers of antibiotics in Ghana 
with evidence suggesting pharmacies are more common in 
urban areas, while OTCMS dominate rural communities within 
Ghana [16,17]. There has been a demonstrated preference for 
OTCMS regarding medication needs over pharmacies in a rural 
Ghanaian setting [17]. This is similar to findings from another 
study where over half of all respondents first visited an OTCMS 
for care of fever and were more likely to do so earlier than 
those who sought care from primary health centers, with 
a majority of them in the lowest socioeconomic quantiles 
[18]. As such, they are a likely target for future strategies to 
enhance the appropriate dispensing of antibiotics. This is 
particularly pertinent in Ghana, where the high prevalence of 
AMR requires multimodal strategies to reduce current levels 
[19,20].

Pharmacy practice in Ghana is regulated by the Pharmacy 
Council of Ghana, which is responsible for the licensure of 
registered pharmacists as well as the licensing and oversight 
of any form of drug outlet including OTCMS [21]. This includes 
regulation of various drug classes permitted to be sold from 
these different providers defined as prescription-only, phar
macy, and OTC medicines. Many antibiotics are prescription- 
only and require a medical practitioner’s prescription to be 
dispensed. Some antibiotics are classified as pharmacy medi
cines which can be dispensed based on the clinical judgment 
of a licensed pharmacist but some of these antibiotics are 
those indicated only for the treatment of sexually transmitted 
infections including ciprofloxacin, doxycycline, and erythromy
cin. The only antibacterials permitted as over-the-counter 
medications are ‘trimethoprim-sulfamethoxazole preparations’ 
with indications for its use currently not specified [22]. Given 
current high rates of dispensing of antibiotics without 
a prescription in Ghana across locations and groups, with up 
to 56.2% of surveyed populations purchasing antibiotics with
out a prescription [23–26], a number of interventions are 
needed to enhance appropriate dispensing behaviors among 
both community pharmacy staff and OTCMS in Ghana. There 
must be a balance with enforcing existing legislation which 
includes fines prohibiting illegal antibiotic dispensing against 
enhancing access and affordability to primary care facilities, 
including the prescribing of antibiotics where pertinent, espe
cially among vulnerable personnel [5,6,27]. This balance is 
especially crucial where there are considerable distances to 
primary care facilities versus drug outlets, especially in rural 
settings [15,28]. Consequently, the study aimed to quantify the 
current prevalence of dispensing antibiotics without 
a prescription from community pharmacies and OTCMS in 
Ghana. Subsequently, use the findings to start suggesting 
future policies, which can then be followed up in future 
research projects.

2. Methods

A prospective cross-sectional study was conducted using 
simulated client methodology (SCM) [29,30].

2.1. Study site

Four metropolitan cities in Ghana (covering 14% of the total 
Ghana population) were selected representing the Southern: 
Cape Coast (population 69,894) and Accra (population 
1,848,614); Northern: Tamale (population 371,351); and 
Central: Kumasi (population 2,035,064) areas of the coun
try [31].

2.2. Study population and sample size

There are approximately 2,809 registered licensed community 
pharmacies and OTCMS located in the four metropolitan cities. 
An estimated total sample size of 339 community pharmacies 
and OTCMS (increased to 385 to account for a non-response of 
about 10% for outlets that may not be found or are inacces
sible) was estimated using a 95% confidence level (Z-score =  
1.96), 0.5 prevalence, and confidence interval of ± 5. 
A prevalence of 0.5 was selected as per the stats recommen
dations and guidelines because it provides the largest sample 
size [32–34]. Stratified proportional random sampling was 
used to select the pharmacies and OTCMS. The stratum was 
defined as per the four metropolitan areas included in the 
study (Accra, Tamale, Kumasi, Accra). The number of registered 
pharmacies and OTCMS required to be sampled from each 
area were subsequently calculated according to their propor
tional weight; for example, within Accra, there are 1,121 com
munity pharmacies and OTCMS which constitutes 40% of the 
total community pharmacies and OTCMS numbers in the four 
areas (n = 2,809); hence, 40% (n = 154) of the total 385 
required sample was randomly sampled from Accra (Table 
S1) Similarly, the ratio of CP and OTCMS within each areas 
was calculated based on their proportional weight within the 
area; for instance, in Accra, CP accounts for 59% (n = 662) of 
the total CP and OTCMS (n = 1,121); hence, 59% (n = 91) of the 
required/estimated sample from Accra (n = 154) would be for 
CP (Table S1). The random number function in Microsoft Excel 
2016 was used to select the target sample.

2.3. Simulated client methodology (SCM) and data 
collection

Simulated client visits were made in July 2021 and January 
and March 2022. The SCM utilizes the enacting of scenarios by 
trained individuals to test specific behaviors allowing for 
a more reliable representation of practices or interactions 
between healthcare providers and their customers or patients 
[29]. Eight research assistants aged 24 to 32 years, and residing 
in the cities under study with non-pharmacy-related Bachelor’s 
degrees, were recruited as simulated clients. The training (75  
minutes) included enacting the scenarios, reporting methods, 
and ethical and legal considerations for the study. Piloting was 
conducted at 18 community pharmacies and 14 OTCMS (those 
were not part of the randomly selected sample) across all four 
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regions before the study began; very minor changes were 
made to the scenarios which was related to adding new 
excuses for the clients say to avoid paying for the medications 
offered during the visit. The findings from the piloting were 
not included in the study analysis. The clients’ performance 
during the training and piloting was fairly consistent.

Two scenarios were developed to be delivered by the 
simulated clients to each of the selected pharmacies. 
Scenario 1 recounted symptoms of upper respiratory tract 
infections (URTI) of a sibling at home, with scenario 2 simulat
ing pediatric diarrhea in an infant at home, both according to 
descriptions within the National Standard Treatment 
Guidelines (NSTGs) [35]. Details of the choice for scenarios 
and the rationale are summarized in Table 1.

The simulated clients were natives of one of the four target 
cities with fluency in the language(s) of the predominant 
ethnic groups in each of the four cities, e.g. Accra – Ga, 
Kumasi – Twi, Cape Coast – Fante and Tamale – Dagbani. 
Each of the Ghanaian investigators was fluent in at least one 
of the languages, and was a native of one of the respective 
towns. English is the official language of Ghana; consequently, 
this was the default language used when first approaching in 
the targeted outlets.

Three levels of demand for each presentation were utilized 
to observe at which level the attending staff member was 
willing to supply an antibiotic if at all based on previous 
studies [37,38] (Figure 1). An adaptation of the SCM by 
Chang et al. (2017) [39] was used in this study (Figure 1). In 
line with a similar study in South Africa [40], at the end of the 
encounter with the CP, the simulated client asked ‘are you 
a pharmacist’, because several cadres of staff are often present 
in a CP in Ghana (medicine counter assistants, pharmacy 
technicians, pharmacists), and pharmacists are the only cadre 
legally allowed to dispense certain classes of antibiotics based 
on their discretion. Therefore, this information could be used 
as a proxy measure of pharmacists’ knowledge/practice 
around appropriate antibiotic use because it is expected that 
pharmacists will be equipped with the required knowledge to 
identify any needs to offer antibiotics for these scenarios.

Data were recorded on a specifically designed data collec
tion sheet by an accompanying investigator within five min
utes of the visit via self-reporting by the investigator. Full 
details of the SCM methodology are provided in 
Supplementary File 1.

Antibiotics were categorized according to the WHO Access, 
Watch, and Reserve (AWaRe) classifications [41]. This quality 
indicator tool is based on the ability of antibiotics to elicit 
resistance. ‘Access’ antibiotics are suggested initially due to 
their low resistance potential, while ‘Watch’ antibiotics are 
recommended for more severe conditions with a greater resis
tance potential. ‘Reserve’ antibiotics are generally reserved as 
last-line antibiotics for multidrug-resistant isolates, and should 
typically only be prescribed in hospital [4,42].

2.4. Data analysis

The primary study outcome was the prevalence of antibiotic 
dispensed from community pharmacies and OTCMS. 
Pharmacies and OTCMS that recommended an antibiotic 
were classified as exhibiting inappropriate practices for these 
two scenarios. Microsoft Excel 2016 was used for all descrip
tive analysis and R version 4.2.2 was used to perform Chi- 

Table 1. Simulated scenarios and the rationale for the selection and client assignment.

Simulated 
Case Rationale for condition selection Rationale for client assignment Rationale for antibiotic demand and levels References

Scenario 1 
Upper 
Respiratory 
Tract 
Infections

URTIs were selected due to their common 
occurrence and prevalence in ambulatory 
settings where most cases can be 
managed without the use of antibiotics

Males were used in the URTI arm to 
balance for gender bias as this 
condition is not known to be 
gender-specific

Azithromycin was the specific antibiotic 
demanded on level one of the URTI case 
scenario as this is a prescription-only 
‘Watch’ antibiotic and is indicated for the 
treatment of pneumonia and acute 
bronchitis in the NSTGs as well as for the 
treatment of COVID-19

[35,36]

Scenario 2 
Paediatric 
Diarrhoea

This was chosen as the second simulation 
due to it also being a well-known self- 
limiting condition that is often viral and 
only requires rehydration even in 
exaggerated cases

Female clients were assigned to this 
scenario as they have been 
identified as usual caregivers to 
young children within the Ghanaian 
context

Amoxicillin-clavulanic acid, an ‘Access’ 
antibiotic, was demanded at the last level 
if no antibiotic was offered for previous 
demand levels.

[13]

Presentation of 
symptoms by URTI 
group of simulated 

clients

Level 2: explain 
symptoms and 

demand for 
"azithromycin" to 

relieve them

Level 3: Demand for 
any antibiotic to 

relieve symptoms if 
still no antibiotic is 

offered 

Level 1: Demand using 
the term 

"azithromycin"

Presentation of 
symptoms by relative of 

an infant with 
paediatric diarrhoea

Level 1: demand for 
any treatment made 

after case 
presentation

Level 2: Demand for 
inclusion of an 
antibiotic if no 

antibiotic is included

Level 3: Demand using 
the term "amoxiclav" 
if still no antibiotic is 

offered 

Figure 1. Flowchart for the levels of demand in the two simulated cases used.
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square tests to compare the study outcomes across the metro
politan cities, type of premises, i.e. pharmacy or OTCMS, 
demand levels, and antibiotic supply according to simulated 
scenarios.

2.5. Ethics statement

Ethical approval and a consent waiver were obtained from the 
Cape Coast Teaching Hospital Research Ethical Review 
Committee (CCTHERC/EC/2021/009). Consent was waived 
with prior written approval from the Pharmacy Council of 
Ghana (PC-20/4/21) since the SCM phase is an observational 
and minimal-risk study to attain a true assessment of antibiotic 
supply in the everyday setting as used in other studies glob
ally [37,38,43]. Additionally, non-disclosure agreements were 
signed by all research assistants, and all data from visited 
premises were treated with strict confidence and anonymized.

3. Results

3.1. Total prevalence of antibiotic supply

A total of 265 out of 385 outlets (68.8%) were found and 
visited (133 from Kumasi, 82 from Accra, 34 from Tamale, 
and 16 from Cape Coast) which comprised 134 pharmacies 
and 131 OTCMS (Table 2). The prevalence of inappropriate 
supply of antibiotics without a prescription was 88% (234/ 
265) overall, with 91% (122/134) in pharmacies and 86% 
(113/131) in OTCMS.

3.2. Prevalence of antibiotic supply for viral upper 
respiratory tract infection (scenario one)

Overall, antibiotics were offered in 83.9% (115/137) of URTI 
simulation visits. Azithromycin was the most commonly 
offered antibiotic (80%, 93/115) followed by amoxicillin- 
clavulanic acid (13%, 15/115) and amoxicillin (6.1%, 7/115) 
(Table 4). In all except two instances, non-azithromycin 

antibiotics were supplied on demand level three. A cough 
syrup was offered on 13 occasions of all simulated visits (13/ 
137) and in 11 of these, this was together with an antibiotic. 
On the remaining two occasions, a cough syrup was dispensed 
alone as the condition was deemed not to require antibiotics. 
In 65.2% of instances where antibiotics were offered, the staff 
in both pharmacies and OTCMS did not ask the clients any 
questions (75/115). In cases resulting in antibiotic supply 
where at least one question was asked (40/115), the most 
commonly asked question across both outlet types pertained 
to whom the medication was meant for (55%, 22/40). On one 
occasion, the staff attending to the client asked questions but 
did not offer any antibiotics.

3.3. Otcms

In one instance, amoxicillin was offered at demand level one 
as azithromycin was unavailable. For other medications 
offered with antibiotics on nine occasions (17.3%, 9/52), 
a cough syrup was included on six occasions (6/52) with 
vitamin C being included on three occasions (3/52). Specific 
to this outlet type, questions were asked by outlet personnel 
on 16 visits, which all resulted in antibiotics being offered.

3.4. Pharmacy

Amoxicillin-clavulanic acid was co-offered with azithromycin at 
demand level one on one occasion. A cough syrup was offered 
seven times out of the total number of pharmacy visits (10%, 
7/70). For five encounters where an antibiotic was offered, 
a cough syrup was offered alongside the antibiotic (5/63). 
However, out of the remaining seven occasions where no 
antibiotic was offered, a cough mixture was given as 
a standalone medication in two instances. The reason being 
that the condition did not require antibiotics. Simulated cli
ents were asked questions on 25 occasions during pharmacy 
visits, with 24 of these instances resulting in antibiotics being 
offered.

3.5. Prevalence of antibiotic supply for paediatric 
diarrhoea (scenario two)

Antibiotic therapy was offered in 93% (119/128) of outlets 
visited with multiple antibiotics being offered on 20 occasions. 
The most common antibiotic for this scenario was metronida
zole alone or plus furazolidone (85.7%, 102/119) (Table 4). 
Amoxicillin (6.7%, 8/119) and amoxicillin-clavulanic acid 
(5.0%, 6/119) were the next most frequently offered antibio
tics. Ciprofloxacin was the antibiotic of choice by one OTCMS, 
and a pharmacy offered ciprofloxacin on two occasions, both 
on demand level one (1.7%, 2/119). Dispensing of multiple 
antibiotics occurred on 20 occasions (16.8%, 20/119), usually 
amoxicillin with metronidazole with or without furazolidone 
(35%, 7/20). Oral rehydration salt (ORS) was the most frequent 
non-antibiotic choice by staff in both pharmacies and OTCMS 
(28.9%, 37/128). In 119 visits where antibiotics were offered, 
ORS was co-offered in 35 of these while being offered alone in 
only two out of nine visits where no antibiotic was given. For 
this scenario, the most common questions were regarding 

Table 2. Prevalence of antibiotics supplied without a prescription among drug 
outlets by type and case scenarios.

Metropolis
No antibiotic offered 

n (%)
Antibiotic offered 

n (%) P value*

Pharmacy (N = 134)
Accra (n = 61) 6 (9.8) 55 (90.2) 0.03
Kumasi (n = 59) 3 (5.1) 56 (94.9)
Tamale (n = 8) 3 (37.5) 5 (62.5)
Cape Coast (n = 6) 0 (0.0) 6 (100.0)
Simulated Case
URTI (n = 70) 7 (10.0) 63 (90.0)
Paediatric Diarrhoea 

(n = 64)
5 (7.8) 59 (92.2)

OTCMS (N = 131))
Accra (n = 21) 6 (28.6) 15 (71.4) 0.15
Kumasi (n = 74) 7 (9.5) 67 (90.5)
Tamale (n = 26) 3 (11.5) 23 (88.5)
Cape Coast (n = 10) 2 (20.0) 8 (80.0)
Simulated Case
URTI (n = 67) 15 (22.4) 52 (77.6) -
Paediatric Diarrhoea 

(n = 64)
3 (4.7) 61 (95.3)

*p-values compare the prevalence of offering antibiotic without a prescription 
across the four Metropoles, for both community pharmacies and OTC medi
cine sellers. 
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additional symptoms of the fictitious child needing treatment 
(10.9%, 14/128). Only one outlet in this instance asked for 
a prescription and refused to include antibiotics as part of 
the offered medications when no prescription was offered.

3.6. OTCMS

Aside from metronidazole with or without furazolidone 
(73.4%, 47/64), amoxicillin was the second most prevalent 
antibiotic offered (23.4%, 15/64) for all visits (Table 5). For 
medications offered together with antibiotics, oral rehydration 
salt (ORS) formed the majority (19.7%, 12/61). On the three 
occasions where no antibiotic was offered (4.7%, 3/64), ORS, 
paracetamol, and ‘mist kaolin’ were the alternative medica
tions offered to the simulated clients. The reason for the non- 
offer among these three OTCMS was the non-availability of 
antibiotics in the outlet. Questions were asked on five occa
sions (7.8%, 5/64), out of which four ended up in an antibiotic 
being dispensed. The most common question asked by the 
staff was for the simulated client to verify the age of the 
fictitious child suffering from diarrhea (60%, 3/5).

3.7. Pharmacy

The most offered antibiotic was similar to OTCMS with metro
nidazole with or without furazolidone offered on 87.5% of 
occasions (56/64) followed by amoxicillin-clavulanic acid 
(7.8%, 5/64) (Table 5). ORS (40.7%, 24/59) was commonly 
offered with zinc tablets (16.9%, 10/59) when antibiotics 
were given. Out of five occasions with no antibiotic given, 
ORS was offered once (20%, 1/5). Questions were asked by 
staff on 21 visits, and 13 of these centered around any addi
tional symptoms the child was exhibiting such as a fever, 

blood in the stool, vomiting, stomach pain, and if the child 
was active (61.9%, 13/21). Only one attending staff asked for 
a prescription and later refused to offer any antibiotic when no 
prescription was provided.

3.8. Prevalence of antibiotic supply by metropolis and 
outlets

The prevalence of antibiotics being supplied without 
a prescription was still high when analyzing practices between 
the outlet types by case scenarios and outlet types by metro
polis. The highest prevalence of supply of antibiotics without 
a prescription among OTCMS was seen in Kumasi (90.5%, 67/ 
74) with Cape Coast having all pharmacies supplying antibio
tics without a prescription (100%, 6/6). However, a statistically 
significant difference in antibiotic supply practices was seen 
among pharmacies in the various metropolitan cities (P = 0.03) 
(Table 2).

Significant differences were also observed among the 
demand levels utilized in the study for URTI case scenario 
one (P= <0.001). A majority of the community pharmacies 
(78.6%; n = 55/70) supplied azithromycin at demand level 
one compared to only 43.3% (n = 29/67) among OTCMS 
(Table 2). In this scenario, azithromycin was demanded at the 
first level, before any other antibiotic was demanded at 
the second level, and finally asking for any other medication 
for the third level. No significant differences (P = 0.40) were, 
however, observed for scenario two (Table 3). Demand level 
one had the highest dispensing prevalence for both scenarios 
in pharmacies and OTCMS (Table 3).

A total of 92 (92/134, 68.7%) visits involved pharmacists as 
a supplier out of all 134 pharmacies. Out of this, 122 visits 
resulted in antibiotic supply with 81 (81/92, 88%) pharmacists 

Table 3. Antibiotic supply at various demand levels for both case scenarios among OTCMS and pharmacies.

Outlet type
No antibiotic offered 

n (%)

Antibiotic offered n (%)

P value*Level 1 Level 2 Level 3

Scenario 1 – URTI (N = 137)
OTCMS (n = 67) 15(22.4%) 29(43.3%) 2(3.0%) 21(31.3%) <0.001
Pharmacy (n = 70) 7(10.0%) 55(78.6%) 8(11.4%) 0(0%)

Scenario 2 – Paediatric Diarrhoea (N = 128)
OTCMS (n = 64) 3(4.7%) 49(76.6%) 8(12.5%) 4(6.2%) 0.40
Pharmacy (n = 64) 5(7.8%) 49(76.6%) 9(14.1%) 1(1.5%)

*p-values compare the prevalence of offering antibiotic without a prescription by the levels of demand between community pharmacies and OTC medicine 
sellers, for both scenarios. 

Table 4. Different types of antibiotics offered by pharmacies for both simulated conditions.

Antibiotics Offered AWaRe classification

Pharmacy N = 129 
n (n/N%)

URTI Paediatric diarrhea Total

Metronidazole (with or without furazolidone) Access 0(0) 56(43.4) 56(43.4)
Amoxicillin-clavulanic acid Access 1(0.8) 5(3.9) 6(4.7)
Azithromycin Watch 63(48.8) 0(0) 63(48.8)
Amoxicillin Access 0(0) 0(0) 0(0)
Ciprofloxacin Watch 0(0) 1(0.8) 1(0.8)
Trimethoprim-sulfamethoxazole Access 0(0) 2(1.6) 2(1.6)
Flucloxacillin Access 0(0) 0(0) 0(0)
Tinidazole Unclassified 0(0) 1(0.8) 1(0.8)

AWaRe = Access, Watch, Reserve, URTI = Upper respiratory tract infection. 
Out of these, a total of 41 different brands of antibiotics were identified during the study. 
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offering antibiotics to clients. This left only 12% (11/92) of all 
pharmacists refusing to recommend antibiotics to the client 
after all three levels of demand were exhausted. Additionally, 
all pharmacy staff who were unwilling to reveal whether they 
were pharmacists in the ‘unknown’ category (n = 14) offered 
antibiotics and 27 staff who admitted to not being pharma
cists also offered antibiotics (Figure 2).

Eight unique antibiotic types comprising 256 antibiotics 
were offered across all visited outlets with two antibiotics 
being offered on 21 occasions (9%, 21/234). Of note, OTCMS 
offered a wider variety of different antibiotics (7/8) than phar
macies (5/8) with flucloxacillin, amoxicillin, and trimethoprim- 
sulfamethoxazole being unique to OTCMS and tinidazole 
being unique to pharmacies. ‘Access’ antibiotics were most 
prevalent among the types of antibiotics offered in both 
OTCMS (5/7) and pharmacies (3/6), with tinidazole being 
unclassified (Tables 4 & 5).

The reasons for antibiotic refusal mainly differed when 
considering outlet types rather than case scenarios. Among 
pharmacies, five outlets (41.7%, 5/12) stated that 
a prescription was needed before an antibiotic could be 
offered, with four (33.3%, 4/12) stating that the simulated 
condition for URTI did not require antibiotics. Encouragingly 
91.7% (11/12) of the attendants refusing antibiotics for both 
case scenarios in community pharmacies were pharmacists. 
With regard to the OTCMS, the non-offer of antibiotics 
among all 16 outlets was either due to antibiotics not being 

stocked or the attendant reporting to have run out of anti
biotics, rather than being a decision not to supply the anti
biotics. Advice on how to take the offered medication was 
given on only 9.8% (23/234) occasions by the attendants in 
both pharmacies and OTCMS. On all of these occasions, an 
antibiotic was included among the offered medicines. In cir
cumstances where no advice on the duration, timing, or how 
the antibiotic should be taken was given, clients did not ask 
the attendants for this. This approach would be interesting 
going forward to determine pharmacy and OTCMS personnel 
knowledge as this is a key problem area.

4. Discussion

A higher prevalence of dispensing antibiotic without 
a prescription was observed among both community pharma
cies and OTCMS for two common, self-limiting clinical scenar
ios, where there is clear consensus and guidance on the need 
for non-antibiotic management, which is a real concern. In line 
with the findings of our study, a systematic review on self- 
medication in Africa found community pharmacies to be the 
most common source of antibiotics where the major reasons 
for request also coincided with the clinical scenarios used in 
this study, i.e. upper respiratory and gastrointestinal symp
toms [44]. Then highlight that substantially higher rates than 
seen in other studies in Ghana [23–26]. This may be due to the 
methodology involving simulated patients as opposed to 

Figure 2. Antibiotic supply among attending staff in community pharmacies.

Table 5. Different types of antibiotics offered by OTC medicine sellers for both simulated conditions.

Antibiotics Offered AWaRe classification

OTCMS N = 127 
n (n/N%)

URTI Paediatric diarrhea Total

Metronidazole (with or without furazolidone) Access 2(1.6) 47(37) 49(38.6)
Amoxicillin-clavulanic acid Access 14(11) 5(3.9) 19(15.0)
Azithromycin Watch 30(23.6) 0(0) 30(23.6)
Amoxicillin Access 7(5.5) 15(11.8) 22(17.3)
Ciprofloxacin Watch 0(0) 1(0.8) 1(0.8)
Trimethoprim-sulfamethoxazole Access 0(0) 5(3.9) 5(3.9)
Flucloxacillin Access 0(0) 1(0.8) 1(0.8)
Tinidazole Unclassified 0(0) 0(0) 0(0)

AWaRe = Access, Watch, Reserve, URTI = Upper respiratory tract infection, OTCMS = Over-the-counter medicine sellers. 
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questionnaires and other approaches [45]. In addition, we are 
aware that this study took place during the recent COVID-19 
pandemic where published studies have shown greater use of 
antibiotics to treat patients with suspected or proven COVID- 
19 despite limited evidence of bacterial infections or co- 
infections in LMICs [46–48]. However, we cannot say anything 
with certainty at this stage, and will be following up the 
reasons for the high rates seen in future studies.

However, compared to pooled overall estimates from other 
Sub-Saharan countries, the prevalence of antibiotic supply was 
higher (88%) than found by Belachew et al. of 69% (CI: 58–80) 
[49]. However, for studies utilizing simulated clients, our findings 
were similar compared to Eritrea (88%), Ethiopia (86–87%), and 
Kenya (87%), whereas it was substantially higher compared to 
one study conducted in a rural and suburban community (36.1% 
dispensing) in Ghana which utilized exit interviews [26,30].

For pediatric diarrhea, the ‘Access’ antibiotic metronidazole 
was the most recommended, and it was offered in many visits 
at the first level of demand without client pressure. The pre
valence of supply for this scenario was high in our study 
(95.3%) compared to other countries which ranged from 9% 
to 89% [49].

Azithromycin was frequently offered for the upper respira
tory tract simulation despite this being a WHO ‘Watch’ cate
gory antibiotic [41]. This may be because azithromycin was 
promulgated along with hydroxychloroquine for possible 
treatment of patients with COVID-19 in the early stages of 
the pandemic in view of its in-vitro impact and effectiveness 
in other viral infections [50,51] and it may be that pharmacists 
or their assistants might have thought the ARI could be 
COVID-19 related. However, the use of azithromycin did not 
translate into improved outcomes in practice [50,52]; conse
quently not typically recommended. Whilst amoxicillin was 
found to be the antibiotic of choice in other studies, this 
difference in our study can be explained by the use of demand 
levels where azithromycin was expressly requested by the 
simulated client at the first level as well as possible concerns 
with the presence of COVID-19. In one study, antibiotics pur
chased from OTCMS for a drug bag study found macrolides 
unavailable in these outlets unlike in pharmacies where 50% 
stocked them. It is important to note that this was conducted 
in a rural constituency outside of our sampled metropoles 
from 24 February to 19 March 2020 which was prior to any 
COVID-19 restrictions in Ghana and may explain the disparity 
observed [17]. This finding was buttressed by Ahiabu et al., 
with macrolides dispensed more frequently in pharmacies 
using direct observation [53]. The mere availability of this 
antibiotic in OTCMS and its supply across sampled outlets is 
particularly concerning and needs to be addressed going for
ward. The prevalence of 77.6% in this study was within the 
pooled range found in other studies (84% [CI: 74–94]) [49]. 
Conversely, in a study conducted in South Africa using SCM, 
no antibiotics were presented for URTIs even after explicit 
demand at the last level of request by clients. This could 
facilitate a reasonable comparison with the methodology 
used in this study [40]. This also reflects generally greater 
recognition and enforcements of the regulations in South 
Africa; however, this is not always the case [40].

There is currently no clear consensus across different levels of 
stakeholders on the necessary measures needed to be taken to 
effectively curb the inappropriate dispensing of antibiotics with
out a prescription, especially among OTCMS in Ghana. Fines and 
other punitive measures exist to discourage the illegal sale of 
antibiotics but enforcement is weak and stricter enforcement 
may help to curb this practice with regular monitoring. 
However, care is needed as the potential for limited fines 
among community pharmacists in Vietnam had little impact on 
the dispensing of antibiotics without a prescription [54]. Senior 
officials of the OTCMS association of Ghana harbored the view 
that adequate training would enable them to be able to dispense 
antibiotics adequately to promote increased access as they have 
a strong presence in rural areas [55]. This view was opposed at 
the regional level among the Ghana Health Service, Pharmacy 
Council, and National AMR Platform members. Among the rea
sons cited, the issue of profit-seeking practices which may over
shadow any training was a key issue, with this concern also 
shared by OTCMS leadership at the regional level [55]. Having 
said this, we have seen in other African countries, and other 
LMICs, that the presence of trained pharmacists, along with 
guidelines and increasing recognition of current regulations, 
negates or reduces the dispensing of antibiotics without 
a prescription for essentially viral infections such as URTIs [56–60]

Multiple stakeholder groups need to be targeted using 
various interventions which include improved curricula on 
AMR given current concerns [23], continued education post- 
qualification using evidence-based guidelines, and limiting the 
selection of antibiotics available in community drug outlets 
based on the ‘Access’ list with ‘Watch’ and ‘Reserve’ antibiotics 
only available at defined levels of the healthcare system in 
Ghana. The use of technology to monitor dispensing [61] as 
well as utilizing point-of-care testing and other approaches as 
their costs and feasibility become manageable [62–64] should 
further help to enhance appropriate dispensing of antibiotics. 
Patient education is also important generally surrounding 
antibiotics and AMR to reduce requests for antibiotics espe
cially with community pharmacists a trusted healthcare provi
der across LMICs [60,65].

Few studies on non-prescription supply of antibiotics 
reported who the dispenser on duty was. From our findings, 
we observed that even among pharmacies where pharmacists 
were suppliers there was still a high level of dispensing of 
antibiotics without a prescription, which may indicate that 
even among this cadre of trained professionals, other factors 
may influence their practice including client pressure 
[14,66,67]. A qualitative study among PCPs developed 
a conceptual model of several identities adopted in their deal
ing with patients when dispensing antibiotics specifically for 
acute respiratory tract infections (ARTIs). In one of these iden
tities termed ‘the benevolent self,’ pharmacists admitted dis
pensing antibiotics to patients based on their desire to help 
them [66]. This attempted benevolence, with the additional 
burden of patient pressure, could be an important factor in 
the over-the-counter antibiotic sales in LMICs including Ghana. 
Tackling this will require behavior change strategies targeting 
addressing key influences in the dispensing process from both 
the patient and dispenser perspectives.
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4.1. Strengths and limitations

We believe this is the first study in Ghana in recent years 
following the start of the COVID-19 pandemic to determine 
the extent/nature of the dispensing of antibiotics without 
a prescription across four metropolitan cities in the southern 
and northern parts of Ghana (covering 14% of the total Ghana 
population) not only among community pharmacies but also 
among OTCMS. Furthermore, we utilized two scenarios, an URTI 
and a pediatric diarrhea, both of which are mostly of virus origin, 
accounting for the majority of community consultations and 
hence dispensing antibiotics without prescriptions [5,44]. 
Moreover, for the first time in Ghana, we included three demand 
levels to assess the likelihood/willingness of CP/OTCMS to dis
pense antibiotics instantly/first choice in response to the client’s 
presenting symptoms or to dispense antibiotics in response to 
client’s pressure/demand, which provides useful insights on the 
dispensing practice of antibiotics without prescriptions. We 
believed this was important as we have seen inappropriate 
increasing use of antibiotics to treat patients with COVID-19 
across sectors in Ghana despite limited evidence of bacterial 
infections or co-infections in response to patients’ demand/ 
pressure. Such activities will drive up AMR in Ghana, which is 
already a concern, unless addressed.

However, there are some limitations that need to be 
acknowledged. Firstly, we only undertook the study in some 
parts of Ghana; hence, generalizability of our findings to other 
parts of Ghana should be with caution. In addition, it is pos
sible that we have underestimated the prevalence of advice 
given on how to take the medication because medication 
advice may have been provided to a patient (the simulated 
clients in our study) after payment for the medicines which 
our simulated clients did not do. Each outlet was visited only 
once by each simulated client. Thus, dispensing practices may 
be limited to the individual staff on duty on that day rather 
than the general practice of staff within that outlet, which may 
bias the findings; however, this is standard way of conducting 
SCM [29,30]; hence, the limitation is something inherited to 
this methodology. Since the scenarios were enacted by eight 
individuals (clients), it could be argued that there might have 
been variations in how they presented the scenarios; however, 
all the eight clients undertook comprehensive training and 
their performance was fairly consistent during the piloting; 
therefore, we do not believe this has impacted our study 
findings substantially. Despite these limitations, we believe 
our findings are robust and suggest real concerns for key 
stakeholder groups in Ghana as the authorities try and reduce 
AMR as part of the Ghana’s NAP.

5. Conclusions

A high level of inappropriate antibiotic dispensing without 
a prescription for two well-defined self-limiting conditions not 
requiring antibiotic therapy is a real concern needing urgent 
action. This included the offer of ‘Watch’ antibiotics for URTIs at 
the level one where no additional pressure for an antibiotic was 
enacted in both pharmacies and OTCMS. It is evident in the 
literature that evidenced-based strategies with a focus on beha
vior change is the best approach/strategy to curb this practice in 

line with the current legislation while maintaining access to 
antibiotics in populations who need them. Our research is 
ongoing in Ghana to explore key reasons underpinning this 
issue (using qualitative interviews), and the combined findings 
will be used to guide all key stakeholder groups in Ghana going 
forward as the authorities strive to reduce AMR as part of the 
NAP. Furthermore, there is a need to improve the consultation 
practice of all dispensers (for example through education and 
training) to ask key relevant questions when dispensing anti
biotics including any information regarding allergies as well as 
to instruct patients on dosing schedules and the importance of 
completing the course.
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