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Background: Antibiotics play an important role in decreasing morbidity and mortality worldwide. However, inappropriate use of 
them by patients or healthcare professionals contributes to their resistance rendering them less efficacious. Community pharmacists 
(CPs) have a significant part in reducing antibiotic resistance. Therefore, this study aimed to investigate the dispensing of antibiotics 
without prescription in community pharmacies with an emphasis on cefixime dispensing.
Methods: A cross-sectional, simulated patient (SP) study was conducted in the Khartoum locality. A total of 238 community 
pharmacies were randomly chosen using simple random sampling. One scenario of uncomplicated urinary tract infection was 
designed, and six female pharmacy students who were trained to act as SPs presented the scenario. Descriptive statistics were applied 
to report the study outcomes.
Results: In the 238 pharmacy visits, at least one antibiotic was dispensed without a prescription in 69.3% of the simulated visits. 
Among the dispensed antibiotics, ciprofloxacin was the most dispensed antibiotic followed by cefixime representing 51.5% and 41.8%, 
respectively, of total dispensed antibiotics. Cefixime was dispensed as a first choice by CPs in 29% of the visits, and in the rest of the 
visits, only 37.3% of CPs refused to dispense cefixime after SP demand.
Conclusion: The findings revealed a high rate of antibiotics dispensing without prescription by CPs in Khartoum state, and cefixime 
was obtained with ease before and after the patient’s demand. Urgent corrective actions such as imposing strict regulations, monitoring 
pharmacists’ practice, and endorsing educational programs for pharmacists are needed to prevent inappropriate antibiotic dispensing 
practices.
Keywords: antibiotics, cefixime, community pharmacists, simulated patient, self-medication

Introduction
Since their discovery in the 20th century, antibiotics have contributed significantly to the decrease in morbidity and 
mortality in diseases caused by microorganisms.1 Their importance can be noticed more in developing countries, where 
the leading causes of death are infectious diseases.2 The countless lives that have been saved by antibiotics reflect the 
significance of these drugs, and because no new generations of antibiotics have been developed, appropriate use of them 
is essential to ensure effective treatment for infectious diseases.3

The global expansion of antibiotic use has been accompanied by the rapid and ongoing spread of antimicrobial 
resistance.1 The World Health Organization (WHO) stated that around 35% of human infections are resistant to the 
existing antimicrobials, and unfortunately in low- and middle-income countries the resistance rate is even higher, almost 
up to 90%.4 The major cause of antimicrobial resistance is the inappropriate use of antibiotics, through unnecessary 
prescribing by healthcare providers, or patient self-medication.5 It is known that self-medication puts patients at the 
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hazard of adverse drug reactions, inappropriate dosing, incorrect self-diagnosis, inadequate treatment of a disease, and 
incomplete treatment courses which all lead to serious harmful results, and one of them is antimicrobial resistance.6

Alongside antimicrobial resistance, inappropriate use of antibiotics has other consequences including increased 
incidence of antibiotics adverse reactions and increased healthcare-associated costs.6 Many studies showed that the 
spread of antibiotic resistance is strongly affected by the dispensing of antibiotics without prescription and self- 
medication.7,8 Moreover, a systematic review study estimated that 62% of antibiotic sales were without prescription 
worldwide.9

Cefixime is a semisynthetic third-generation cephalosporin, and it is useful in treating many bacterial infections 
including urinary tract infections, pneumonia, tonsillitis, otitis media, Lyme disease, and gonorrhea.10 Thus, physicians 
prescribe it as a first-line choice against a diversity of common infections encountered.11 It is considered one of the 
important oral antibiotics owing to its extreme stability in the presence of β-lactamase enzymes. It is superior to 
aminopenicillins and the orally administered first-generation cephalosporins in β-lactamase stability, therefore it can be 
used in treating infections caused by organisms resistant to them.12 Cefixime is one of the antibiotics that has been 
noticed to be dispensed without prescriptions.13

Community pharmacists (CPs) are the healthcare members whom people approach when they need medical and 
wellness advice. They are in a unique position that allows them to reduce antibiotic resistance as they can advise patients 
to supply prescriptions for antibiotics or provide information about antibiotic resistance.14 Further, global self-medication 
has become a growing issue in CPs’ daily counseling practice,15 providing appropriate over-the-counter drugs, or non- 
pharmacological treatments, and referring the patient to a physician are appropriate actions that can be taken by 
community pharmacists in managing common infections during counseling self-medicated patients.16

While the practice of dispensing antibiotics without prescription is very rare in Western countries, it is a major 
concern in low- and middle-income countries.17 Several studies have reported the frequent provision of antibiotics 
without prescription. In a study from Saudi Arabia, 97.9% of the community pharmacists in the study recommended 
antibiotics for patients or dispensed antibiotics upon patients’ request, even though this practice is against the country’s 
laws and regulations.18 Also, in Pakistan despite the legislation, the dispensing of antibiotics without prescription is still 
common.19 These studies used the simulated patient technique.

The simulated patients technique has been used since the 1940s to evaluate service quality and is frequently used to 
assess many aspects of pharmacy practice due to its advantages over other assessment strategies. Basically, it involves an 
individual who trained to deliver a certain scenario which is previously prepared to present a particular condition to be 
investigated.20

In Sudan, one study explored the knowledge, attitude, and practice of community pharmacists regarding dispensing 
antibiotics without prescriptions,21 and another explored the reasons for this improper practice,22 but none of them 
investigated the actual practice of CPs. Further, in part of Sudan, it was found that the prevalence of self-medication is 
high, and those with lower incomes appeared more predisposed to self-medicate as they cannot afford to consult medical 
practitioners.23 Therefore, this study aimed to investigate the dispensing of antibiotics without prescription in community 
pharmacies with an emphasis on cefixime sales.

Methods
Study Design
A cross-sectional design was used in this study to investigate the practice of CPs in dispensing antibiotics in general and 
cefixime specifically without prescription in Khartoum locality. The study is following the STROBE statement that must 
be included in reports of cross-sectional studies. The STROBE Statement is a checklist designed to provide guidance on 
the method of reporting observational research, it contains 22 items that considered fundamental for good reporting of 
observational studies.24

The simulated patient (SP) method was applied in this study as it is an internationally well-accepted effective method 
for evaluating community pharmacists’ professional performance.20 The main justification for using this approach is 
minimizing the Hawthorne effect (changing behavior upon awareness of observation).25
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Scenario Details
One scenario was designed by the authors in consultation with a pharmacy practice educationalist. The content of this scenario 
was validated by showing it to four members of the University of Khartoum, two pharmacists specialized in clinical pharmacy 
and pharmacy practice, and two physicians. The scenario was a case of uncomplicated urinary tract infection (Cystitis). The 
simulated patients were females, as females are more prone to urinary tract infection,26 she will complain to the pharmacist that 
she has discomfort with urination with a burning sensation and the need to urinate more frequently and the symptoms started 
yesterday. If the pharmacist asked about other symptoms that indicate referral-like fever, nausea/vomiting, loin pain or 
tenderness, blood in the urine, vaginal discharge, or pregnancy, the simulated patient will reply that she did not experience 
any of them.

Initially, the SP will present the symptoms and ask the pharmacist if something could be given to alleviate them, the 
medications that will be dispensed will be documented (either antibiotics or other medications). Then, regardless of the 
medication/antibiotic that is given except for cefixime, the simulated patient will tell the pharmacists that this medication 
is not very strong and request specifically for cefixime and insist. The response of the pharmacists toward the patients’ 
demand will be recorded. Figure 1 demonstrates the flowchart of the SP visit and action.

Sample Size and Sampling
A list containing all registered community pharmacies in the Khartoum locality was obtained from The Sudanese General 
Directorate of Pharmacy, from which we select the community pharmacies included in this study. Two hundred thirty- 
eight community pharmacies were the sample size obtained by using the formula n = N/1 + N(e)2, where N is the study 
population which was 587 pharmacies, and (e) an error margin of 0.05, the formula is based on a degree of variability (p) 
of 0.5, and a 95% confidence interval. A simple random sampling technique was performed to select the community 
pharmacies in this study.

Data Collection Form
The authors designed a data collection form specifically for this study to record the information collected during the 
simulated visits. The form consists of two parts, the first contains three questions regarding the response of the CP to the 
scenario. The second part contains questions pertaining to the response of the CP when the patient requests cefixime 

Figure 1 The flowchart of the simulated patient visit and process.
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(Table 1). The data collection form was approved by three faculty members in the Faculty of Pharmacy University of 
Khartoum, who had excellent experiences in pharmacy practice. Further, to test the validity of the data collection form, it 
has been piloted in thirty community pharmacies.

Data Collection
To carry out this study, six fourth-year female students from the Faculty of Pharmacy agreed to act as simulated patients 
(SPs), and to keep the confidentiality of the study written informed consents were obtained from the participants in which 
they agreed to keep the simulated patient, training sessions, and the simulated scenario confidential. All collected 
information will remain confidential to the research team, and they will not use or disclose any confidential data to 
any third party before, during, or after the study.

The principles of the methodology were well explained to them, and they were trained for two weeks to familiarize 
themselves with the scenario. Also, several rehearsals were performed under the supervision of a physician to ensure 
consistency in the illness simulation. After that, a pilot study was conducted to ensure the abilities of the SPs in 
performing the scenario and to check the appropriateness of the data collection form. Thirty community pharmacies were 
visited as each SP has visited five pharmacies, these pharmacies and the data collected from them were excluded from the 
study. Each SP was handled a list contains the names and locations of the pharmacies assigned to her. The list also 
includes five extra pharmacies named as alternatives which were chosen randomly prior to the study. These alternatives 
were listed to replace the pharmacies understudy in case the SP was recognized by any member of the pharmacy staff, or 
if the pharmacy that was selected for the study was going out of business.

The study visits were conducted between November 2022 and January 2023. All the SPs approached the pharmacies 
only after ensuring that they were empty and requested a pharmacist before starting the simulation as the study targeted 
only pharmacists. Five SPs made 40 visits and one made 38 to end up with 238 pharmacy visits. Immediately after 
leaving each pharmacy, the SP recorded the obtained information on a paper data collection form, thus minimizing the 
recall bias and to ensure that the simulation was not observed by pharmacy staff.

Data Management and Analysis
The data were analyzed using Statistical Package for Social Sciences software, version 26.0 (IBM SPSS Inc., Chicago, 
IL). The main outcome was the percentage of antibiotics in general and cefixime precisely that dispensed without 
prescriptions. Descriptive statistics were applied to describe community pharmacists’ demographic characteristics and 
their responses to the scenario. The results were presented as tables containing frequencies and percentages. The 
relationship between variables was tested using an appropriate statistical method (the Chi-square test) with a p-value 
of less than 0.05 being considered statistically significant.

Table 1 The Data Collection Form

Variable Under Study Coding

Yes No

Response of the Community Pharmacist (CP) to scenario

Did the CP assess the patient before dispensing any medications? 1 0
Did the CP recommended visiting a doctor without dispensing any medication(s)? 1 0

Is the medication(s) dispensed including antibiotic? 0 1

If any what is the name of the antibiotic(s) dispensed after hearing the scenario?

Response of the CP regarding cefixime demand

Did the CP refuse to sell cefixime after demand? 1 0
If yes, did the CP provide the reason(s) for his/her refusal? 1 0

What was his/her explanations?
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Ethical Approval
The study was approved by the Ethical Committee of the Faculty of Pharmacy, University of Khartoum, Khartoum, Sudan 
(FPEC-19-2022). Additional approval was obtained from the scientific research authority Ministry of Health and The Sudanese 
General Directorate of Pharmacy. Written informed consent was collected from all community pharmacists involved in the study, 
and to protect the integrity of the design the informed consent was obtained two months prior to the study. It informed CPs that 
their dispensing practice will be assessed in an observational study, the name of the study and the method of the assessment kept 
hidden from them. Fortunately, all CPs accepted to participate in the study. Confidentiality was ensured throughout the study.

Results
Demographic Characteristics of the Community Pharmacists
All the planned visits were completed resulting in 238 visits. The majority of the CPs were female (64.7%), and the 
predominant age category was 26–30 years old representing (43.3%) of the study population. A bachelor’s degree was 
the highest qualification of the majority of the CPs (84.9%), while most of them (57.6%) had experience as community 
pharmacists for 2 to 5 years. The rest of the pharmacists’ characteristics are reported in Table 2.

The Community Pharmacists’ Practice Regarding the Simulated Scenario
Regarding patient assessment before dispensing, of the 238 CPs in this study, 45.4% asked at least one question before 
making any decision. Thirty (12.6%) CPs recommended visiting a doctor after hearing the scenario and no medications 
were dispensed during these visits, while at least one antibiotic was dispensed in 69.3% of the visits (Table 3). There is 
no significant association between the dispensing of antibiotic by community pharmacists and their gender, level of 
education, and years of experience as community pharmacist.

Different classes of antibiotics were observed, among them, fluoroquinolones were highly dispensed followed by 
cephalosporins, while combinations of two antibiotics were also observed. Ciprofloxacin was the most dispensed 
antibiotic (51.5%) followed by cefixime (41.8%), and the least dispensed (0.6%) were nitrofurantoin, co-trimoxazole, 
and some antibiotic combinations (Table 4).

The Dispensing of Cefixime Before and After Demand
Out of 238 community pharmacists, 69 (29%) dispensed cefixime in response to the scenario before the SP requested 
cefixime. Among the rest 169 (71%), only 37.3% refused to dispense cefixime after demand and all provided reasons for 
their refusal. Regarding the explanations provided by the community pharmacists, 19 (30.2%) CPs recommended taking 
the medication suggested by them. Details are presented in Table 5.

Table 2 Demographic Characteristics of the Community Pharmacists 
(CPs) (n = 238)

Variable Category Number (Frequency%)

Age (Years) 21–25 87 (36.6)
26–30 103 (43.3)

31–35 35 (14.7)

36–40 13 (5.5)

Gender Male 84 (35.3)
Female 154 (64.7)

The highest qualification of CP B. Pharm 202 (84.9)
Master 36 (15.1)

Years of experience as CP <2 50 (21)
2–5 137 (57.6)

6–10 42 (16.6)

>10 9 (3.8)
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Discussion
Community pharmacies are centered in the heart of the communities making them a principal point of accessing many 
medications including antibiotics.27 In this study, the scenario was developed without naming any antibiotic first to allow 
the pharmacist to assess before making his/her judgment, and encourage him/her to investigate before the SP demand for 
cefixime. The results showed that 45.4% of the CPs did ask at least one question before their dispensing, despite that the 
current study demonstrates that antibiotics are being sold without a prescription.

Table 4 Types of Antibiotics Dispensed During the Visits (n = 165)

Generic Name of Antibiotic Class of Antibiotic Number (Frequency%)

Ciprofloxacin Fluoroquinolones 85 (51.5)
Cefixime Cephalosporins 69 (41.8)

Cefpodoxime Cephalosporins 3 (1.8)

Ofloxacin Fluoroquinolones 3 (1.8)
Nitrofurantoin Nitrofurans 1 (0.6)

Co-trimoxazole Folate Antagonist 1 (0.6)

Co-trimoxazole + tinidazole Folate Antagonist + Nitroimidazole 1 (0.6)
Ciprofloxacin + nitrofurantoin Fluoroquinolones+ Nitrofurans 1 (0.6)

Ciprofloxacin + doxycycline Fluoroquinolones + Tetracyclines 1 (0.6)

Table 5 The Response of CPs After Cefixime Demand and Their Explanations for 
Not Dispensing It

Items Number (Frequency%)

Response of CPs to cefixime demand (n = 169)
Dispensed 106 (62.7)

Refused 63 (37.3)

Explanations for not dispensing cefixime (n = 63)
It required prescription to dispense it 6 (9.5)

Recommended visiting a doctor for further investigations 38 (60.3)
Recommended taking the medication(s) suggested by him/her 19 (30.2)

Table 3 Dispensing Decisions, Information and Type of Medications Provided 
by the Community Pharmacists (CPs) (n = 238)

Item Number  
(Frequency%)

Assessing the patient before dispensing
Yes 108 (45.4)
No 130 (54.6)

Information provided to SP before dispensing  
(only doctor visit)
Yes 30 (12.6)
No 208 (87.4)

Type of medications dispensed during the encounters
Antibiotics 165 (69.3)

Other medications 43 (18.1)

No medication was dispensed 30 (12.6)
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Even though one scenario was used in this study, an antibiotic was dispensed in 69.3% of the visits. As uncomplicated 
urinary tract infection (cystitis) was the case of our scenario, it is difficult to compare the results of the study with the 
existing literature as few had discussed this particular scenario. A similar high result was noticed in one comparable 
study from Spain with a similar methodology which found that in the uncomplicated urinary tract infection (UTI) 
scenario, 79.7% of the CPs have sold antibiotics without a prescription.28 Also, a study conducted in Eritrea to determine 
the extent of dispensing antibiotics without prescription has reported that for uncomplicated UTI scenario antibiotics 
were dispensed in 89.2% of the simulated visits.29 Whereas in a study from South Africa with a similar UTI scenario, 
26.4% of the CPs have dispensed antibiotics without a prescription.30

This high rate of dispensing antibiotics that was found in our study was also noticed in many countries with different 
study scenarios like Syria (87%),31 Ethiopia (93.5%),32 and Pakistan (82.7%).19 In contrast, some countries have reported 
considerably lower rates of antibiotic dispensing without prescription, such as Lebanon (30.8%),33 Saudi Arabia 
(12.5%),34 and Zimbabwe (7%).35

Ciprofloxacin (51.5%) and cefixime (41.8%), were the antibiotics that were commonly dispensed in this study. This 
result was consistent with the results from a South African study where the most sold antibiotic for UTIs was 
ciprofloxacin (42.9%).30 A. Ntizala et al also found that ciprofloxacin (74.3%) and cefixime (72.5%) were the most 
dispensed antibiotics without prescription regardless of whether they were requested by the patients or recommended by 
dispensers.13 Additionally, findings from other simulation studies conducted in Lebanon,36 India,37 Sri Lanka,38 and 
China showed that ciprofloxacin was the most dispensed antibiotic.39

As attempt to adjust the utilization of antibiotics and to enhance their appropriate use, the WHO has classified 
antibiotics to three different groups which are Access, Watch and Reserve (AWaRe) antibiotics. The Access group 
includes antibiotics with activity against many frequently encountered pathogens and recommended as first or second line 
choices for empiric treatment of most infectious diseases. The Watch group includes antibiotics which have higher 
resistance potential, and their use is limited to certain patients. While the Reserve group includes antibiotics that reserved 
for multi-drug-resistant organisms and should be used as last treatment options, both ciprofloxacin and cefixime are from 
the Watch group antibiotics.40

Ciprofloxacin belongs to the class of antibiotics called fluoroquinolones. This class has many side effects that can 
seriously affect the patient’s health, and some of these side effects include irreversible nerve damage, peripheral 
neuropathy, and tendon rupture.41 Moreover, an association was found between the increased appearance of MRSA 
(methicillin-resistant staphylococcus aureus) and the augmented consumption of fluoroquinolones.42 On the other hand, 
cefixime is a third-generation cephalosporin, and this class of antibiotic has the strongest association with Clostridium 
difficile–associated diarrhea.43

In our study, before cefixime was requested by name, 29% of the community pharmacists already dispensed it, 
responding to the scenario, and from the rest (71%), 62.7% of them sold cefixime after demand. Cefixime belongs to an 
important broad-spectrum pharmacological class of antibiotics used in different pathological conditions.44 It has activity 
against a wide spectrum of bacteria like Haemophilus influenzae, Salmonella, Streptococcus pneumoniae, Streptococcus 
pyogenes, Shigella, Staphylococcus aureus, Neisseria gonorrhoeae, and E. coli.45 However, the high rate of its dispen-
sing that was noticed in our study eventually will lead to its resistance if it does not exist.

Already one study has shown that there is a relatively high rate of clinical failure after treatment of Neisseria 
gonorrhoeae infections with cefixime.46 Further, another study reported that the antibiotic misuse found in their study 
was consistent with the city profile of antibiotic resistance.13 In Sudan, O. Abdellatif et al47 has reported that some 
bacteria including Klebsiella pneumonia, Staphylococcus aureus, and E. coli were highly resistant to cefixime by more 
than 90% of the total cases of the study. Also, a study conducted in Khartoum state has documented an increased 
resistance of the isolated bacteria to penicillin, cephalosporins, macrolide, and fluoroquinolones.48

Counseling self-medicated patients has a crucial impact on the emergence of bacterial resistance. A qualitative 
exploratory study conducted in Sudan has found that one of the reasons pharmacists dispense antibiotics without 
prescriptions in Khartoum state is the lack of care in providing counseling for self-medicated patients with 
antibiotics.22 In our study, after cefixime was demanded, 37.3% of the CPs refused to dispense it, and all explained to 
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the patients during their counseling why they could not dispense it. The majority of them advised the patients to visit 
a physician for further investigation, and few asked for a prescription.

This study revealed that many CPs dispense antibiotics without prescription and cefixime specifically was highly 
dispensed. Our study was conducted in Khartoum locality, one of the three modern localities of the capital Khartoum 
where hospitals and community pharmacies are abundant. However, as in many low- and middle-income countries, 
Sudanese patients have limited income, and after the economic reforms that led to the introduction of user fees in health 
centers and public healthcare facilities, access and utilization of basic health services became unaffordable.6 And 
although health insurance has been introduced in Sudan more than 20 years ago, it has never reach universal coverage, 
and even its sustainability is questionable.49 Therefore, it might be a logical more preferable choice for the patients to 
purchase medicines including antibiotics from community pharmacies to avoid any additional medical fees.

In a Sudanese study that evaluated community pharmacists’ knowledge, attitude, and practice regarding antibiotics 
dispensing without prescriptions, 93.4% of the CPs were either always or sometimes dispensing antibiotics without 
prescriptions.21 The question of why community pharmacists dispense antibiotics without prescription in Sudan has 
already been answered by Anas M.A. Salim et al where patients’ low socioeconomic status and their inability to pay for 
medical consultation, was the main reason that drove pharmacists to this practice. Other reasons like pharmacists’ 
commercial interest, health authorities’ absence in supervising and regulating community pharmacies dispensing 
practices, and patient pressure were also common.22 In addition, an exploratory study from Africa has found many 
factors that affect antibiotic dispensing without prescription including weak regulation, poor inspection and training, 
community pharmacy owners’ economic interest, inadequate patient knowledge, and the inability of patients to access 
health facilities.50

It was found that the non-prescribed dispensing of antibiotic can be minimized if community pharmacies run 
by qualified will trained pharmacists, especially in areas where pharmacist considered the only available healthcare 
member.51 Additionally, a study from Kenya has attributed the low levels of self-medication with antibiotics that 
found in their study to the qualification and the high levels of training the pharmacy personnel had.52 This reflect 
the importance of pharmacy education. In Sudan, pharmacy education places a greater emphasis on product with 
solid foundation in pharmaceutical sciences and less on clinical issues,53 and one study has already mentioned that 
all pharmacy schools in Sudan need to update their curricula to incorporate patient-centered teaching and 
training.54

Law enforcement, public awareness campaigns, and effective supervision and training of healthcare members were 
found to be contributors in reducing self-medication with antibiotics in high income European countries.55 According to 
Sudan pharmaceutical country profile, there is no national medicine information center that is supported by the 
government or private sector provides information on rational use of medicine. Also, there is no formalized national 
policy to control antibiotic resistance, and antibiotics are dispensed without prescription.54 In 2018, a national action plan 
against antimicrobial resistance was introduced to achieve better antimicrobial utilization in humans and animal, and to 
increase the awareness regarding antimicrobial resistance.56 Despite that, pharmacists still dispense antibiotic without 
prescription.

The study has some limitations. Firstly, only the pharmacies located in Khartoum locality were visited. Consequently, 
our findings cannot be generalized to the entire country. Secondly, the data was collected depending only on the SPs’ 
recall abilities as the audio recording was not used in this study, thus there is a possibility of recall bias. Finally, 
pharmacists’ factors like training courses and experience in hospital and clinical settings which might affect their 
performance were not included in our study.

Conclusion
The study revealed that the malpractice of dispensing antibiotics without prescription by community pharmacists is 
highly prevalent in Khartoum state, and cefixime was obtained with ease before and after the patient’s demand. Hence, 
urgent action is needed to minimize or prevent this inappropriate sale of antibiotics, starting by facilitating the 
accessibility to medical consultation and this can be done by improving the quality of the governmental medical services. 
Also, the health authorities should provide clear guidelines and regulations regarding antibiotics dispensing, and monitor 
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pharmacists’ practice. Further, It is essential to adopt strict penalties on pharmacies and pharmacists who do not follow 
these regulations. Moreover, pharmacist training may affect pharmacists’ practice in antibiotic dispensing, and the quality 
of their advice when educating self-medicated patients. Thus, stakeholders should endorse effective training and 
educational programs to improve pharmacists’ practice.
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