
O R I G I N A L  R E S E A R C H

Knowledge, Attitude and Practice of Community 
Pharmacists in Relation to Dispensing 
Antibiotics Without Prescription in Sudan: 
A Cross-sectional Study
Mohamed Abdelrahman Hussain , Ahmed Osman Mohamed , Alsara Sandel Abkar, 
Fatima Siddig Mohamed, Hana Khider Elzubair

Department of Pharmaceutical Microbiology, Faculty of Pharmacy, International University of Africa, Khartoum, Sudan

Correspondence: Ahmed Osman Mohamed, Department of Pharmaceutical Microbiology, Faculty of Pharmacy, International University of Africa, 
P. O. Box 2469, Madani Street, Khartoum, Sudan, Email Ahmedkunna93@hotmail.com 

Background: Dispensing antibiotics without prescription (DAwP) is a widespread practice, especially in developing countries, 
contributing to antibiotic resistance. Community pharmacists play a significant role in promoting rational use of antibiotics by 
refraining from DAwP, and providing drug information to patients. This study aimed to evaluate community pharmacists’ knowledge, 
attitude and practice, and to assess the factors behind DAwP.
Methods: A cross-sectional study was conducted in 2020 among random sample of community pharmacists in Sudan. Online semi- 
structured questionnaire was used for data collection. The association between dependent and independent variables was assessed 
using Chi-square test; a P-value less than 0.05 was considered significant.
Results: Of the 1217 pharmacists who participated, the majority were female (n = 645, 53%). Most pharmacists have a B. Pharm 
degree (n = 1026, 84%) and less than 5 years’ experience (n = 718, 59%). Notably, the majority of community pharmacists have good 
knowledge (n = 735, 61.7%), which is significantly associated with years of experience (P < 0.00). More than half (n = 623, 52.2%) of 
the pharmacists have above average score of practice. Nearly all the pharmacists who participated have a positive attitude in relation to 
DAwP (n = 1204, 98.9%). More than half of the pharmacists were DAwP for tonsillitis (n = 817, 67%), wound infection (n = 766, 
62.9%), and urinary tract infection (n = 664, 54%). The leading factor behind DAwP was the low socioeconomic status of the patients 
(n = 624, 51%). Additionally, 47% of the pharmacists (n = 572) thought that they were knowledgeable enough to DAwP.
Conclusion: Despite their positive attitude and average level of knowledge regarding DAwP, Sudanese community pharmacists 
frequently are DAwP for tonsillitis. Low patients’ socioeconomic status was the leading factor behind DAwP. Accordingly, extensive 
work from health authorities to improve the accessibility and affordability of the health system as well as the development of an 
antibiotic stewardship program are required to diminish DAwP.
Keywords: DAwP, Sudan, pharmacist practice, antimicrobial resistance

Introduction
Antimicrobial resistance (AMR) has been declared by the World Health Organization (WHO) as one of the top ten global 
public health threats facing humanity.1 Currently, AMR is causing 700,000 deaths worldwide each year and this number 
is expected to be approximately 10 million people by 2050. The majority of deaths are anticipated to be in low- to 
middle-income countries (LMICs), where devastating infectious diseases are well-established.2

It has been estimated that in the United States of America more than 2 million people are infected with antibiotic- 
resistant bacteria, resulting in 23,000 deaths annually.3 While in Europe, 25,000 deaths occur each year due to AMR.4 

Whereas in Asia, the mortality rate as a consequence of AMR reaches 96,000 per year.5
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The current situation in African countries is catastrophic and very difficult to precisely describe since very few 
countries give a regular national surveillance report on AMR.6 The poor hygiene along with the growth in immuno
compromised patients are further exaggerating the AMR in Sub-Saharan Africa (SSA).6 It was claimed that the majority 
of global antibiotic consumption between 2000 and 2015 was in LMICs, especially in SSA, mainly due to their high 
incidence of infectious diseases. Additionally, it was reported that most of the deaths are expected to be in SSA owing to 
their low financial capability of the health care system.7

Several factors contribute to the development of AMR,8 however overuse and misuse of antibiotics are the most 
prevalent, accelerating the development of AMR; yet they are easily preventable.9,10 Despite the constraints which have 
been devolved to combat the misuse of antibiotics, it has been estimated that 50% of the antibiotics are prescribed 
without prescription worldwide.11 In Africa, recent Meta-analysis has reported that the overall proportion of non- 
prescription dispense of antibiotics was 69% in Sub-Saharan Africa more frequently prescribed for upper respiratory 
tract infection and diarrhea.7

Dispensing antibiotics without prescription (DAwP) and antibiotic self-medication are multidimensional and require 
public awareness and good practice on the part of both clinicians and pharmacists.12 In LMICs pharmacists are believed 
to be the common cause of antibiotic self-medication.13,14 The low socioeconomic status of the patients is rated as the 
most common cause of antibiotic self-medication in LMICs.

The regulation of the health system in Sudan is carried out at three levels: federal, state, and locality. The national 
health insurance was introduced in 1990; however, universal coverage has not yet been achieved and, consequently, 
economic status is rated as the common cause behind self-medication in addition to the easy accessibility of medication 
from pharmacies.15 In Sudan, a report published in 2006 indicated that out of 817 participants, antibiotics were the most 
common self-medication (36%).16 Also, a cross-sectional study in Khartoum state reported that 41–80% of participants 
use antibiotics and antimalarials as self-medication.17 Furthermore, in 2017 a simulated study was conducted in 
Khartoum state to determine DAwP by community pharmacists, which concluded that patients’ inability to afford 
consultation fees was the main factor behind DAwP.18

Recently, a national action plan was launched in 2018 against AMR to achieve a better understanding of AMR, build 
surveillance research on AMR, and improve antimicrobial use in humans and animals (https://www.who.int/publications/m/item/ 
sudan-national-action-plan-on-antimicrobial-resistance). However, previous reports indicate that pharmacists are still DAwP.18,19 

Thus the current study was conducted to assess the knowledge, attitude, and practice of pharmacists in relation to antibiotics and 
AMR as well as to understand the main factors behind DAwP. It also explores the common medical conditions for DAwP by 
community pharmacists.

Materials and Methods
Study Design and Setting
A cross-sectional descriptive study was conducted in all Sudan regions (a country located in Northeast Africa with a total 
population estimated to be 44 million people distributed in 18 states) between 25th February and 29th November 2020.

Eligibility Criteria
All registered pharmacists at the Sudan Medical Council (SMC) who were willing to participate in the study were 
included. Pharmacists not working in community pharmacies were excluded.

Sample Size
The total number of registered pharmacists in Sudan is 20,000 (data were obtained from Sudan Medical Council, 
December 2019 update). Sample size was calculated based on Solvin’s equation20 as follows: n = N/ 1+ N (e) 2, where 
n = sample size, N = targeted population attending a different pharmacy, e = margin of error (0.05) at 95% confidence 
level, resulting in a sample size of 380. However, we use all 1217 received responses to ensure generalizability.
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Data Sources and Measurement
An online semi-structured questionnaire with closed-ended questions was designed based on previous studies.18,21 The 
questionnaire link was shared with pharmacists through WhatsApp groups of each state of Sudan where most of the 
pharmacists gather.

The questionnaire consisted of 28 questions divided into six sections. Section one gathered information regarding 
pharmacist gender, years of experience, and current qualifications. Section two assessed pharmacists’ knowledge (7 
items) regarding antibiotic usage and antibiotic resistance in three scales (yes, no, or unsure). Pharmacists’ attitude was 
measured by asking 5 questions on a 5-point Likert scale in section three. In section four, practice of the community 
pharmacists was assessed (9 items) on three scales (always, sometimes, or never). Sections five and six were dedicated to 
investigate the factors behind DAwP and the common medical conditions for DAwP, respectively (more than one option 
was allowed in these sections). The complete form of the questionnaire used for data collection is provided as 
Supplementary Material.

Since there was no consistency in scaling knowledge, attitude, and practice in the current literature, we used the 
median to categorise the pharmacists into good and poor knowledge, good and poor practice, and positive and negative 
attitude. For each participant, the overall knowledge, attitude, and practice was calculated by dividing the summation of 
the correct answers over the total question numbers in each section.

The questionnaire was validated at two levels;22 content validity was assessed by a Professor of Pharmacology and an 
Associated Professor of Pharmaceutical Microbiology who are experts in this field. Their comments were used to 
improve the questionnaire content, structure, and language. Face validity was carried out by a pilot questionnaire 
administered to 21 community pharmacists; their comments were adopted to clarify the questions. Those pharmacists 
who participated in the pilot study were excluded from the final result.

Statistical Methods
Data were entered and analysed using SPSS (Statistical Package for Social Sciences) software, version 25. Descriptive 
statistics using frequency and proportion were used to summarize the data; chi-square test and Fisher exact test were 
used, where applicable, to assess the association between demographic data and knowledge, attitude, and practice; and 
a P-value of less than 0.05 was considered statistically significant.

Ethical Statements
The protocol of the present study was approved by the Faculty of Pharmacy, International University of Africa. Informed 
consent was provided to all participants in the first statement of the questionnaire. Names and personal identifiers were 
not used to ensure confidentiality.

Results
Socio-Demographic Characteristics
A total of 1217 pharmacists completed and returned the questionnaire from 18 states in Sudan; more than one-quarter of 
the respondents were from the capital state of Khartoum (n = 353, 29%). Out of 1217 pharmacists, 53% were female (n = 
645), and more than half (n = 718, 59%) have less than 5 years of experience in community pharmacies. The vast 
majority of the participating pharmacists have a B. Pharm degree as a higher qualification (n = 1026, 84%). Socio- 
demographic characteristics are shown in Table 1.

Pharmacists’ Knowledge
Out of 1217 pharmacists enrolled in the study, the total knowledge score of participants was 4.34 ± 1.36 out of the 
maximal attainable score of 7. In this study, more than half (n = 735, 61.7%) of the participants have a good knowledge 
of antibiotics and AMR. The good knowledge score was significantly associated (P = 0.008) with Pharmacists who have 
than more than 10 years’ experience, whereas, pharmacists’ gender and qualifications were not statistically significant.
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Nearly half of the pharmacists (n = 629, 51.7%) thought that antibiotics are indicated to relieve inflammation. More 
than two-thirds of the pharmacists declared that resistant bacteria can be transmitted in health facilities, while more than 
half believed that the occurrence of resistance is a problem only in a hospital setting (n = 703, 57.8%). The vast majority 
(n = 1174, 96.5%) agreed with the fact that inappropriate antibiotic usage will increase the emergency of resistance; on 
the other hand, one-quarter of the pharmacists advised patients to stop taking antibiotics when their symptoms improved 
(n = 209, 23.8%). Table 2 summarizes the pharmacist’s responses to individual questions.

Table 1 Socio-demographic Characteristic of the 
Participating Pharmacists

Characteristic Frequency (%)

Gender

Male 572 (47%)

Female 645 (53%)

Work experience

<5 years 718 (59%)

5–10 years 307 (25.2%)

>10 years 192 (15.08%)

Qualification

B. Pharm 1026 (84.3%)

B. Pharm + Master or PhD 200 (15.6%)

Table 2 Community Pharmacists’ Knowledge Regarding Antibiotic Resistance

(Knowledge) Statements Yes No Unsure

Antibiotics are indicated to relieve inflammations. 629 (51.7%) 570 (46.8%) 18 (1.5%)

In most cases, antibiotics can be dispensed for prophylaxis 
of future infections.

301 (24.7%) 871 (70.7%) 18 (4.5%)

Cross-resistance is the condition in which bacteria are able 
to resist particular types of antibiotic that often result in 

resistance to another type of antibiotic, usually from 

a similar chemical class.

961 (79%) 115 (9.6%) 141 (11.6%)

Resistant bacteria cannot be spread in healthcare 

institutions and communities.

261 (21.4%) 882 (72.5%) 79 (6.1%)

The occurrence of antibiotic resistance is mainly a problem 

in hospital settings.

703 (57.8%) 436 (35.8%) 78 (6.4%)

Inappropriate use of antibiotics increases the emergence of 

bacterial resistance to antibiotics.

1174 (96.5%) 32 (2.6%) 11 (0.9%)

Pharmacists may advise patients to stop taking antibiotics 

when their symptoms improve.

209 (23.8%) 906 (74.4%) 21 (1.7%)
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Pharmacists’ Practice
Among the 1217 participating pharmacists, the total practice score was 5.47 ± 1.75. Nearly half (n = 623, 51.2%) of the 
pharmacists have good practice when DAwP; 70% always ask about medication history; and 79% explain to the patients 
the importance of medication adherence. Nearly two-thirds (n = 755, 62%) receive feedback when DAwP. There were no 
significant differences between pharmacists’ practice and gender, years of experience, and qualifications (Tables 3 and 4).

Pharmacists’ Attitude
In the current study, the overall score of attitudes among the participating pharmacists was 4.49 ± 0.35 out of a maximum 
achievable score of 5. The vast majority of the participating pharmacists (n = 1204, 98.9%) have a positive attitude 
concerning DAwP. The majority of the pharmacists (n = 1100, 82%) strongly agreed with the fact that antibiotics are 
overprescribed in Sudan. More than one-third (n = 505, 41.5%) of the pharmacists agreed that forbidding the dispensing 
of antibiotics without medical prescription will decrease pharmacy profits. Pharmacists’ attitude was not statistically 
significant in relation to gender, qualifications or years of experience (Tables 4 and 5).

Common Medical Conditions and Pharmacists’ Reasons Behind DAwP
As shown in Table 6, two-thirds of the pharmacists (n = 817, 67%) were DAwP for tonsillitis and more than half for 
wound infection (n = 766, 62.9%) and UTIs (n = 664, 54.6%). Low socioeconomic status of patients was the main factor 
behind DAwP (n = 624, 51%). On the other hand, nearly half of the pharmacists (n = 572, 47%) thought that they were 
knowledgeable enough to DAwP. Common pharmacists’ reasons behind DAwP are shown in Table 7.

Table 3 Practice of Community Pharmacists Regarding Dispensing Antibiotics Without Prescription

(Practice) Statement Always Sometimes Never

How often do you dispense antibiotics without prescription? 96 (7.9%) 1040 (85.5%) 81 (6.7%)

When dispensing antibiotics without prescription, I ask 
patients about medical and medication history.

852 (70%) 315 (25.9%) 50 (4.1%)

When a patient requests antibiotics when they do not need 
them, I explain to them why I think they do not need it.

922 (75.8%) 244 (20%) 51 (4.2%)

When dispensing antibiotics without prescription, I educate 
patients about the importance of adherence and completing 

the full course of antibiotics.

961 (79%) 230 (18.9%) 26 (2.1%)

I refer a patient to the doctor if I am not sure about their 

symptoms.

1009 (82.9%) 184 (15.1%) 24 (2%)

How often do you receive feedback after dispensing 

antibiotics without prescription?

146 (12%) 755 (62%) 316 (26%)

I dispense antibiotics without a prescription if a patient 

requests an antibiotic by name.

135 (11.1%) 585 (48.1%) 497 (40.8%)

I dispense antibiotics without prescription if I know the 

symptoms.

352 (28.9%) 728 (59.8%) 137 (11.3%)

When the patient has insufficient money, I shift to a cheaper 

brand.

533 (43.8%) 556 (45.7%) 128 (10.5%)

When the patient has insufficient money, I halve the course 

of antibiotics.

155 (12.7%) 479 (39.4%) 583 (47.9%)

When the patient has insufficient money, I ask them to bring 

the price of the full course.

366 (30.1%) 587 (48.2%) 264 (21.7%)
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Table 4 Association Between Knowledge, Attitude, Practice and Characteristics of the Community Pharmacists Included in the Study

Variables Level Knowledge 
Score %

P-value Attitude  
Score %

P-value Practice  
Score %

P-value

Gender Male = 572 Good = 61.1% 0.594 Positive = 99% 0.535 Good = 50.8% 0.802

Poor = 39.9% Negative = 1% Poor = 49.2%

Female = 645 Good = 59.6% Positive = 98.7% Good = 51.6%

Poor = 40.4% Negative = 1.3% Poor = 48.4%

Qualification B. Pharm = 1027 Good = 60% 0.492 Positive = 98.9% 0.982b Good = 50.04% 0.064

Poor = 40% Negative = 1.1% Poor = 50.06%

Post graduate B. Pharm 

(Master + PhD) = 190

Good = 62.6% Positive = 98.9% Good = 57.3%

Poor = 37.4% Negative = 1.1% Poor = 24.7%

Years of 
experience

>5 = 718 Good = 60% 0.008a Positive = 98.6% 0.314 Good = 49.5% 0.335

Poor = 40% Negative = 1.2% Poor = 50.5%

5–10 = 307 Good = 60% Positive = 99.7% Good = 54%

Poor = 40% Negative = 0.3% Poor = 46%

<10 = 192 Good = 70% Positive = 99% Good = 53.1%

Poor = 30% Negative = 1% Poor = 46.9%

Notes: aSignificant P-value; bP-value from Fisher test.

Table 5 Community Pharmacists’ Attitude Regarding Dispensing Antibiotics Without Prescription

(Attitude) Statement Strongly  
Agree

Agree Undecided Disagree Strongly 
Disagree

I think antibiotics are overprescribed in 

Sudanese community

1100 (82.5%) 183 (15%) 19 (10.6%) 7 (0.6%) 4 (0.3%)

Prevention of dispensing antibiotics without 

medical prescription will decrease sales and 
profits of the pharmacy

216 (17.7%) 505 (41.5) 262 (21.5%) 166 (13.6%) 68 (5.6%)

Pharmacists have a responsibility to take an 
effective role in reducing antibiotic resistance

980 (80.5) 212 (17.4%) 16 (1.3%) 7 (0.6%) 2 (0.2%)

Once culture and sensitivity results are 
available, we should change empiric 

therapy to narrow- spectrum therapy

685 (56.3%) 389 (32%) 128 (10.5%) 12 (1%) 3 (0.2%)

If you refuse to give antibiotics to a patient, 

as they do not require antibiotics, they can 

easily get them from another pharmacy

701 (57.6%) 422 (34.7%) 72 (5.9%) 15 (1.2%) 7 (0.6%)
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Discussion
DAwP is a key factor contributing to irrational use of antibiotics, which in turn hastens the rate of emerging resistant 
pathogens. To the best of our knowledge, this study is the first nationwide observational study to assess level of 
knowledge, attitude, and practice of community pharmacists in Sudan, as well as to determine pharmacists’ reasons 
for DAwP and the common medical conditions for DAwP. Out of 1217 pharmacists enrolled, more than half have good 
knowledge (61%) and practice (51%), and roughly all of the pharmacists have a positive attitude (98.9%).

In the present study, 61% of the pharmacists have good knowledge regarding DAwP and AMR. This finding is higher than 
that obtained in Egypt (51%),21 and lower than in Tanzania (77%).23 Variations in the studies are attributed to the structure of 
the questionnaire and questions used. They might also be due to the scoring system used in each study, since there is 
inconsistency in the scaling system; in the current study the median of the data was used as a cut-off. Similar to the results 
obtained in Tanzania,23 overall knowledge scores were significantly associated with years of experience (P = 0.008). The 

Table 6 Common Medical Conditions for Which Pharmacists 
Dispense Antibiotics Without Prescription

Medical Condition Frequency Percentage

Acute sore throat 538 44.24%

Common cold 247 20.31%

Tonsillitis 817 67.19%

Diarrhea 378 31.09%

Urinary tract infections 664 54.61%

Ear infections 296 24.34%

Wound infections 766 62.99%

Skin infections 397 32.65%

Note: More than one option is allowed.

Table 7 Factors Behind Dispensing Antibiotics Without Prescription

Factor Frequency Percentage

Fear of losing customers 97 8.0%

To increase pharmacy income 99 8.1%

Pharmacy owner pressure 106 8.7%

Patient pressure 456 37.5%

Low socioeconomic status of patients 624 51.3%

Patients’ trust and relationship 347 28.5%

Pharmacists knowledgeable enough to 

give a patient antibiotics without 

a prescription

572 47%

Weak regulatory enforcement 

mechanism

202 16.6%

Note: More than one option is allowed.
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proportion of pharmacists with more than 10 years’ experience having a good knowledge score (70%) was greater than those 
having less than 10 years’ experience (60%).

Alarmingly, more than half of the pharmacists (51%) thought that antibiotics can be used to treat inflammations. This 
finding is much higher than that in an Egyptian study (15.1%),21 which might be due to the fact that pharmacists were 
confused between the terms “infection” and “inflammation”. Also, one-quarter (23.1%) of the pharmacists thought that 
patients should stop taking antibiotics when their symptoms improved, clearly pointing to their poor knowledge. To 
overcome this, the department of continuing professional development in the Ministry of Health should develop further 
courses on antibiotic usage and prescriptions for graduated community pharmacists. Furthermore, the SMC should focus 
on AMR and how antibiotics are prescribed in the professional examination for pharmacists to obtain their licence.

While more than half (52.2%) of the pharmacists have above-average scores in relation to practice, worryingly the 
vast majority of the pharmacists were “always” or “sometimes” DAwP (93.4%), which is higher than is reported in Egypt 
(77.6%) and Tanzania (77.2%).21,23 Additionally, nearly half (48%) of the pharmacists were DAwP if the patients request 
a particular antibiotic by name; this figure is lower than in a previous study in Nigeria (65%).24 However, such findings 
reflect the malpractice of the Sudanese community pharmacists, given the fact that antibiotics are stated to be 
“Prescription only Medicine” in Sudan.19 Health authorities should thus implement an antibiotics stewardship program, 
particularly as adoption of such strategies in some countries has dramatically reduced DAwP.25,26

In contrast, more than two-thirds of the pharmacists always explain to patients why they do not need antibiotics, ask 
patients about their medical and medication history, and educate patients about the importance of adherence and 
completing the full course of antibiotics.

Fortunately, nearly all participating pharmacists have a positive attitude regarding DAwP (98.9%). This figure is 
higher than that obtained in Egypt (42.7%).21 Additionally, most of the pharmacists (80.5%) strongly agreed that they 
have a responsibility to take an effective role in reducing antibiotic resistance. Given their positive attitude, the role of the 
pharmacists should be extended further to educate the public about the negative consequences of DAwP.

An attempt to explore the common medical conditions for which community pharmacists DAwP was included in the 
current study and more than half of the pharmacists DAwP to treat tonsillitis (67.1%), UTIs (54.6%), and wound 
infections (62.9%), which is similar to the findings in a previous study in Nigeria where 62.9% and 83% of the 
pharmacists were DAwP to treat wound infection and UTIs, respectively.24 On the other hand, the finding is inconsistent 
with that reported in the Kingdom of Saudi Arabia, in which 68.4% of the pharmacists were DAwP to treat colds and flu 
(20% in this study).27 The possible reason for such discrepancies might be due to variations in the epidemiology of these 
conditions in the three countries. However, regardless of the symptoms, DAwP should be prohibited by the community 
pharmacist.

The common factors behind DAwP were investigated in this study, strictly following a previous qualitative 
exploratory interview study in Sudan, in which patients’ inability to afford consultation fees was reported to be the 
main factor behind DAwP. More than half (51.3%) of the participating pharmacists indicated that low socioeconomic 
status of the patients was the main factor; additionally, more than one-third (37.1%) declared that patient pressure was the 
common factor.18 The association between self-medication, low socioeconomic status and lack of medical insurance was 
reported previously among the Sudanese community.28,29 These findings require urgent action to further improve the 
accessibility and quality of the governmental health services provided, particularly the national health insurance. 
Moreover, the role of the community pharmacists should be further extended to educate patients about the negative 
consequences of antibiotics as a self-medication.

One of the findings that must be pointed out in this study is that nearly half of pharmacists (47%) thought that they 
were knowledgeable enough to DAwP, a finding that is consistent with that reported in Nigeria (78%).24 This finding is 
paradoxical, since nearly half of community pharmacists lack basic knowledge of antibiotics (51% have good knowl
edge). Health authorities in Sudan should undertake comprehensive measures to further guide community pharmacists 
about the rational use of antibiotics.

DAwP is a malpractice accelerating the development of AMR and must be urgently prohibited; however, this is 
caused by low socioeconomic status, poor accessibility of medicine, and lack of insurance. Accordingly, 
a multidimensional approach from the regulatory authorities is required to delay the development of AMR in Sudan.
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One of the limitations required to be pointed out in this study is that the findings are subject to selection bias since this 
is an online survey. An attempt was done to minimize this by sending the link to a known WhatsApp group for 
pharmacists.

Conclusion
Despite their positive attitude and average level of knowledge regarding antibiotics and antimicrobial resistance, 
Sudanese community pharmacists frequently DAwP to treat tonsillitis. Patient pressure and primarily low socioeconomic 
status are the main factors leading to this malpractice.
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