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INTRODUCTION 
Antibiotic resistance has increasingly been 

recognized as a major issue in healthcare. During the 
last decennia; antibiotic resistance is on rise. Antibiotic 
use is reviewed as a key driver for increase and spread 

of antibiotic resistance
1
. The public play a key role in 

the emergency and spread of bacterial resistance. 
Patients' behavior, associated to their knowledge, 
attitudes and beliefs, may influence antibiotic 

prescribing
2-3

. It is estimated that about 5% of 

prescriptions are not redeemed and that large 

quantities of prescribed drugs are not consumed
4

. 

 
Although doctors perceive a high level of demand, 

the evidence that patients' expectations influence 

prescribing decisions is equivocal
5
. Several studies have 

shown patients' or parents expectations of antibiotic 
therapy, or expectations as perceived by the doctor, to 
be a determining factor for antibiotic prescribing and 
the proportion of prescriptions written even exceeds 

patients' expectations oftenly
6-8

. This suggests that 

doctors overestimate patients' expectations for 
prescriptions9. Understanding patients' knowledge, 
attitudes, and practices may facilitate more effective 
communication between the clinician and patient as 
well aid in the development of strategies to educate 

patients and public
10. Several lines of evidence suggest  

 
educational interventions directed towards patient and 
clinicians can increase patients' knowledge and 
awareness as well as the frequency with which 
clinicians prescribe antibiotic inappropriately. Knowing 
the magnitude of the problem and the groups who 
misuse antibiotics most frequently will help public 
health officials develop and fund intervention efforts, 

including public information campaigns
11-15

.  

 
In 2000, the WHO Report "Overcoming 

Antimicrobial Resistance" identified three key issues 
for public involvement: improving access to medical 
services, reducing unnecessary use of antimicrobial 
drugs and not sharing medication with other people or 

keeping part of course for another occasion
16

. 

 
In developing countries the use of antimicrobials 

without a prescription is encouraged by the lack of 
laws restricting antibiotic sales or a failure to enforce 

those laws
17-20

. In Sudan, antibiotics can be obtained 

easily from private retail pharmacies without 
prescription and pharmacists also advise and dispense 
antibiotics to patients. This is resulting in a high level of 

self-medication and antibiotic resistance
21, 22. With this 

survey we try to explore knowledge, attitude, behavior 
and expectations of Sudanese general public with 
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respect to antibiotic use and resistance in order to 
guide decisions for future preventive measures. 

 

MATERIALS AND METHODS 
This was a quantitative, cross-sectional survey 

among a sample of the general Sudanese population 
who were visited community pharmacies in Khartoum 
State during a 2- month period, from the 1st February 
to 31th of March in 2012.                
 
Sample size:                                                                                         

Approximately 300 pharmacy visitors were 
calculated as adequate sample target for people at 
study area during the study period. These visitors were 
randomly selected from 145 pharmacies as calculated 
by multi stage selected pharmacy calculation to be a 
representative for pharmacies of Khartoum State. 73, 
42, 25 were the ratio of selection calculated to 
represent the 3 cities constitute Khartoum State 
(Khartoum city, Omdurman city and Khartoum North 
city respectively) with systemic interval of 3. 
 
Data Collection: 

The interview study based on a structured 
questionnaire, questions to tap this questionnaire were 
derived from a previous survey described in Sweden 

study, 
23

 and slightly rephrased and modified to suit the 

objectives and purposes of our study. No pilot study 
conducted to validate our modified questionnaire. The 
survey questionnaires were distributed and collected 
back by final year pharmacy student of National college 
of Medical and Technical Sciences (Batch 3) as a 
graduation research project. Interviewers obtained 
verbal consent from interviewer before administering 
the questionnaire. The interviewee informed why the 
information was being collected, and how it would be 
used, and read them a statement informing them that 
their participation was voluntary before the start of the 
interview and confirmed that their answers are 
anonymous and confidential. Approval for the study 
obtained from National College for Medical and 
Technical Sciences Ethical Committee.                                                                                  
 
Survey instrument: 

The questionnaire addressing public knowledge, 
attitude and behavior regarding antibiotic use and 
resistance, targeted mainly patients and co-patients 
visited the selected sampled pharmacies. In the first 
part of questionnaire, 8 questions about the 
respondents' demographic data such as sex, age, 
educational level, number of children aged 3-6 years 
and experience with antibiotic use were noted. In the 
survey, respondents were asked whether they agreed 
or disagreed with 5 statements dealing with the 
behavior of public towards antibiotic medication and 
their attitude to access antibiotics, and another 5 
statements addressing the knowledge of public about 

the use antibiotics and resistance. The rest of 
questionnaire dealing with patient doctor relationship. 

 
Each question could be responded with three 

choices: agree, disagree with general statements about 
antibiotics or do not know. Inappropriate behavior and 
attitude was defined as easily access to antibiotics and 
agreeing to take antibiotic for general symptoms for 
upper respiratory tract infection or re-use antibiotics 
without prescription and sharing antibiotics with 
others were considered as misbehavior. A knowledge 
score was determined by calculating and summing up 
the number of correct answers for the 5 knowledge 
questions which are represented in table (1).  
 
Table.1: Questions on Behavior and Knowledge of 
antibiotic use 

Behavior 

Left-over antibiotics are good to keep at home in case they might be needed 
It’s good to be able to buy antibiotics without prescription and without having to 
see a doctor 
It would be good to be able to buy antibiotics over-the-counter at the 
pharmacy/pharmacy assistance 
If the nasal catarrh (snot) from a head cold is colored, you often need antibiotics 
to get rid of the cold. 
If you feel better after half the treatment with antibiotics you can stop taking 
them. 

Knowledge 

Antibiotics are effective against bacteria 
Antibiotics are effective against viruses 
Bacteria can be resistant to antibiotics 
The use of antibiotics can increase the resistance of bacteria to them 
Inflammation of the ear in a 3-6 year-old child almost always needs to be treated 
with antibiotics 

 
Data collected were analyzed using (SPSS version 

16) for statistical analysis and Excel 2007.  Descriptive 
measures presented include frequencies and 
percentages of respondent's demographics, 
attitudes/behavior and knowledge, regarding antibiotic 
use and bacterial resistance.  
 

RESULTS 
The sample consisted of 300 visitors to the 

selected community pharmacies: 162 female and 138 
male. Of those 300, total 174 were in the age range of 
21- 30 years. Half of respondent were distributed in 
Khartoum city. The Majority of respondents (86.0%) 
had a university education, but only (27.0%) had health 
related education or training.  Of the 300 respondents, 
279 (93.0%) had experience with antibiotic use, and 174 
(58.0%) reported taking antibiotics more than 10 times 
before the interview. Table (2) shows the detailed 
demographic data of respondents.   

 
Statements on behavior and attitudes indicated 

that (70.0%) of respondents use antibiotics to get rid of 
the cold. (34.0%) of them agreed to stop taking 
antibiotics when feel better and (54.0%) left over 
antibiotics. (Figure.1) 

 



Kheder  and Itemad et al.: Int. J. Bioassays, 2013, 02 (05), 751-755 

www.ijbio.com  753 
 

Table (2): Detailed demographic data of respondents 
 

Percentage 
 

Frequency Demographic characteristic 

 
50.0% 
30.0% 
20.0% 

 
150 
90 
60 

Area 

Khartoum                                           
Omdurman 

Khartoum North 
 

46.0% 
54. 0% 

 
138 
162 

Sex 
Male 

Female 
 

58.0% 
14.0 % 
16.0% 
8.0% 
4.0% 

 
174 
42 
48 
24 
12 

Age (Years) 

21 – 30 
31 – 40 
41 – 50 
51 – 60 
61– 70 

 
2.0% 

12.0 % 
86.0% 

 
6 

36 
258 

Education                                                                 
Primary school education 

Secondary school education 
University-higher education 

 
27.0% 
73.0% 

 
81 

219 

Health care related education / training 

Yes 
No 

 
 

46.0% 
24.0% 
14.0% 
16.0% 

 
93.0% 
7.0% 

 
2.0% 

40.0% 
58.0% 

 
 

138 
72 
42 
48 

 
279 
21 
 

6 
120 
174 

Children aged 3-6 years in household 
None 
One 
Two 

    Three or more                                                 

  Experience with antibiotic use 
Yes 
No 

Number of times used antibiotics 

Once 
Less than 10 times 

More than 10 times 

 

 
Figure (1): Relative frequency of participants, 
responses to statements concerning behavior towards 
antibiotic and antibiotic use. 
 
Table (3): Respondents' knowledge about antibiotics 
use and resistance. 

Correct answers 
N                % 

Knowledge Statement 

64.0% 
40.0% 
82.0% 
    
72.0% 
30.0% 

192 
120 
246 
      
216 
90 

Antibiotics are effective against bacteria 
Antibiotics are effective against viruses 
Bacteria can be resistant to antibiotics 
The use of antibiotics can increase the 
resistance of bacteria to them 
Inflammation of the ear in a 3-6 year-old child 
almost always needs to be treated with 
antibiotics 

Over half of the respondents (64.0%) had correct 
knowledge that antibiotics are effective against 
bacteria, but (40.0%) believe that antibiotics are 
effective against viruses. (82.0%) knew that bacteria 
can be resistant to antibiotics, and (72.0%) 
acknowledged that the use of antibiotics can increase 
the bacterial resistance. (Table 3).    
 

Information and trust were evaluated in four 
statements on the topic 'patient-doctor relationship'. 
(66.0%) of the respondents agreed that doctors take 
their time to consider carefully whether antibiotics are 
needed or not. A higher proportion of respondents 
(78.0%) agreed with the statement pharmacy personnel 
often provide information on antibiotic use. A 
significantly higher percentage (80.0%) of respondents 
reported trusting the doctors prescribing an antibiotic 
than the doctor not prescribing an antibiotic (68.0%). 
Only (28.0%) of respondents disagreed with the 
statement ' I often know myself if I need antibiotics 
before I meet the doctor' against (61.0%) agreed they 
know that they need antibiotics before meet doctor'.                                                        
                                                                           

Different reasons were stated answering the 
question, 'why do you use antibiotics without referring 
to a doctor? The majority (59.0%) justify that because of 
their knowledge of simple and repeated symptoms. 
Figure (2) shows the details of reasons. 

 

 
Figure (2): Reasons to use antibiotics without referring 
to a doctor. 

 
On the other hand on answering the pharmacists 

why dispensing antibiotics without a prescription? 
Financial gain and patient cannot afford doctors’ fees 
were the main reasons for pharmacists to dispense 
antibiotics without prescription (32.0% & 30.0% 
respectively). (72.0%) of pharmacists claimed that their 
patient symptom was the main basis of dispensing 
antibiotics to the patient without prescription. Figure 
(3) shows the sources of information of the pharmacist 
when he/she dispense antibiotics to the patients.                
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Figure (3): Sources of information of pharmacists on 
dispensing antibiotics to the patients 
 

DISCUSSION 
This survey suggests that patients represent a 

significant source of antibiotic misuse in the 
community. To determine the actual behaviors relating 
to antibiotic use, our results show that most (66.0%) of 
respondents who is taking antibiotics disagree to stop 
it when feel better. It is less high than similar study 

conducted in Hong Kong (78.0%).
24

 Keeping leftover 

medications for future use was another source of 
misuse because these antibiotics are kept in 
uncontrolled conditions and potentially used later 
without a medical prescription. Our study revealed that 
it was practiced by more than half of respondents 
(54.0%). This percentage is more than other countries 
like Italy (41.0%), Spain (36.0%), Colombia (31.0%), 

Morocco (25.0%), and Turkey (23.0%)
25

. It was possible 

to get antibiotics over-the-counter at the pharmacy by 
(61.0%). Acquiring antibiotics without a prescription 
from pharmacies in Khartoum State does seem to be a 
cultural artifact of the loosely regulated sales of 
antibiotics in Sudan. This practice was very common in 
subjects from 9 countries surveyed in a previous study, 
25

 even where this practice is illegal. This gray area of 

pharmaceutical practice deserves further investigation 
to know the relative importance of over-the-counter 
sales. But this is contradictory with another 
respondents answer who (68.0%) disagreed to buy the 
antibiotics without prescription.  

 
These data reveal important misconceptions 

regarding knowledge of the general public have about 
the effectiveness of, and resistance to, antibiotics. 
Although most of the people (64.0%), correctly 
endorsed the view that antibiotics are generally 
effective against bacteria, nearly half of the 
respondents (40.0%) endorsed the view that antibiotics 
are effective against viruses. These public 
misconceptions on antibiotic effectiveness are most 
likely facilitated by high percentage (70.0%) of 
unnecessary antibiotic use to get rid of cold. The most 
important step in enhancing public knowledge on 

antibiotics is to restrict unnecessary prescriptions and 
dispensing of them, thereby establishing evidence-
based expectations about antibiotics treatment. More 
effective education interventions about appropriate 
antibiotic use, focusing on the treatment of conditions 
likely to have viral origin such as common colds and flu 
were needed. A study investing public views on 
antibiotic use among Dutch population exposed a 
comparable percentage of respondents (47.8.0%) were 
incorrectly identified antibiotics as being effective 

against viral infections.
26 

 

Notable in this study is the high trust in the doctor 
who prescribed antibiotics (80.0%) which in accordance 
with a previous Swedish study (81.0%), but different in 
the doctors who do not prescribing antibiotics (68.0% 

vs. 87.0%).
23

 The high trust in the doctor, whether he or 

she is prescribing or not, should be stressed in 
communication with the health providers and is 
important to note since trust seems to not be easily 

obtained by interventions.
27

 The present data are 

similar to those found in other studies that suggest 
antibiotics self-medication may be due mainly to the 
belief that physician consultation is not necessary as 

they know the simple and repeated symptoms. 
28-30

 

However, our findings show that most patients (66.0%) 
think doctors take their time before prescribe 
antibiotics. 

 
 In the term of practice, the role of pharmacy 

personnel needs mentioning. They seems to have an 
important role to play in contributing to public 
knowledge about appropriate antibiotic treatment, as 
more of the respondents (78.0%) stated that they 
obtained information on antibiotic use from pharmacy 
personnel. This more or less similar to Swedish study 

(74.0%).
23

 Non-affordability of doctors fees is the main 

reason for the patients surveyed (30.0%) to seek 
antibiotics in pharmacies. Another data obtained from 
unpublished study in Khartoum State shows that non- 
affordability coming as the second main reason (28.4%) 
after long waiting to the doctor (35.5%) to obtain 
antibiotics without refers to doctors. In this is 
unpublished study also pharmacies contribute the main 
source of antibiotics (35.9%). 

 
 Pharmacist previous experience is the main source 

of information for about (48.0%) when dispense 
antibiotics to the patient, followed by references 
(32.0%). Only (20.0%) of respondent's pharmacists 
continue their education after university. Limitation of 
this study as with most surveys, it is possible that 
respondents might give socially desirable answers, 
rather than their true opinions. Also we did not 
correlate between the education level and knowledge 
of antibiotic use and behavior. 
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CONCLUSION 

Our findings highlight the need to devise effective 
interventions to deal with self-medication with 
antibiotics in Sudan, and suggest that there may be 
several opportunities to reduce unwarranted use of 
antibiotics and thus ultimately reduce further 
development of antibiotic resistance. 
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