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Abstract: Self-medication with antibiotics (SMA) becomes generally common practice due to multiple factors. This study 

aimed to identify the prevalence and factors associated with SMA among patients and medical students in Tunisia. A cross-

sectional study was conducted between March 2018 and October 2018 on 752 subjects. The sample of this study consisted of 

153 patients in the outpatient clinic of two Universities Hospitals (Habib Bourguiba and Hedi Chaker in Sfax, Tunisia) and 559 

students in the Medical universities of Tunisia. The inclusion criteria included adult patients (≥18 years) who see in one of both 

hospitals during the study and Medical students who accepted to access the questionnaire on Google forms. Data were 

collected through a structured questionnaire reliable and validated by a pilot test in a subsample of participants. Data were 

analyzed using SPSS. Student’s t-test and Mann-Whitney U test were used to compare differences between quantitative 

variables. Pearson's chi-square test was carried out to evaluate associations between qualitative variables. Of 752 participants, 

71.68% self-medicated (70.9% of patients and 72% of medical students). There were no significant differences in SMA 

between patients and medical students (P=0.738). Amoxicillin was the most commonly used antibiotic for SM by patients 

(67.6%) and medical students (74.5%) (P=0.149). Furthermore, the most common indications for the use of self-medicated 

antibiotics were angina, influenza-like illness, and fever were the most frequent indications for the use of self-medicated 

antibiotics by patients (56.5%, 60.2%, 28.7%) and medical students (60.1%, 40.8%, 17.9%) (P=0.494, P=0.001, P=0.012). 

Furthermore, for reasons following previous experience, time-saving, and easy availability of drugs from pharmacies, the 

difference was statistically different between the two groups, with an increase in medical students compared to patients. The 

major source of information was pharmacies. Ninety-seven patients (90%) and 364 students (88.8%) got their antibiotics based 

on pharmacist consultancy. SMA is a common practice among patients and medical students in Tunisia. This infers the need 

for interventions to prevent the SMA, such as the implementation of appropriate health organizations for public education 

concerning the risks and consequences for the health of SMA. 
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1. Introduction 

Antimicrobials are revolutionary therapeutic agents used to 

prevent or treat some kinds of microbial diseases [1]. 

Unfortunately, despite advanced public knowledge and 

concern about health care services, the irrational use of 
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antimicrobial agents without a medical prescription has been 

reported as being a global rise (almost 100%) [2, 3]. This 

unreasonable use could lead to major implications for public 

health as treatment failures, resistance to most pathogens, 

increased morbidity, wastage of medical resources, 

prolonged hospitalization periods, and increased risk of drug 

interactions [4, 5]. The rapid emergence of microbial 

resistance related to the irrational use of antibiotics is a major 

clinical and social health problem in various developing and 

developed countries [4, 6-9]. The situation in Tunisia is 

particularly alarming. The rate of self-medication (SM) 

increased from 12.8% in 1992 to 25% in 2001 and 60% in 

2014 [10]. 

Self-medication with antibiotics (SMA) practices have a 

major pitfall, which is that the user presenting to clinics 

family medicine has previously started SMA, does not follow 

a prescribed drug regimen, and stop this last once they are 

relieved of symptoms of the disease. 

It was reported SMA practices vary widely in different 

populations. Many investigations have mentioned that age, 

gender, family, society, economic status, education level, and 

medical knowledge are significant predictive factors for 

SMA [1, 11-13]. University students are a population of great 

interest regarding SMA practices since they represent a 

privileged segment of the population, with access to 

information. Some studies have shown a high prevalence of 

SMA in medical and non-medical university students [3, 14-

18]. SMA among the youth is associated with various factors 

such as less time for seeking medical advice, increased costs 

of medical consultations, poor compliance to treatment, and 

aggressive pharmaceutical publicity [19-24]. 

To date, the information on SMA in the industrialized 

world is limited. The inappropriate use of antibiotics for SM 

tends to carry more significance in the developing countries, 

the problem has studied in only a few of these countries [25-

28]. The prevalent trend of SMA in the developing countries 

is associated with several factors like lack of adequate access 

for health care, availability of antimicrobials as over the 

counter drugs, poor regulatory practices and the higher 

prevalence of infectious illnesses [1, 24, 28]. 

To the best of our knowledge, in Tunisia, there is no study 

regarding SMA practices among medical students. Also, 

taking into of the different research methods used, and small 

selected samples, no meaningful comparison between 

countries was possible. Moreover, insufficient information 

exists on determinants that put a person at-risk for SMA. 

The aim objectives of our study were: i) to estimate the 

prevalence of SMA in a sample of patients and medical students, 

and ii) to identify factors associated with the SMA practices. 

2. Method 

2.1. Ethics Approval 

Ethical clearance was obtained before the commencement of 

the study from the Ethical Committee of Medical Ethics of 

Tunisia. The experimental protocol was established 

following the guidelines of the Declaration of Helsinki. 

2.2. Study Design and Sampling 

We conducted an observational, cross-sectional study 

questionnaire-based approved by the Committee of Medical 

Ethics of Tunisia. This study was conducted, between March 

2018 and October 2018, on a sample of patients in the 

outpatient clinic of two Universities Hospitals (Habib 

Bourguiba and Hedi Chaker in Sfax, Tunisia) and students in 

the Medical universities of Tunisia. 

Inclusion criteria were: patients aged 18 years old and over 

who see in the hospital during the time of the study and 

Medical students who accepted to access the questionnaire on 

Google forms. 

2.3. Study Tool: The Questionnaire 

The questionnaire was designed as a purpose of data 

collection. It consisted of four sections with 35 both closed- 

and sometimes open-ended questions. The first section 

evaluated the demographics information, such as; age, gender, 

marital status, level of education, place of residence, household 

income, as well as, health insurance. If the participant has 

affirmed her response to SMA, he has instructed to fill the 

other sections. The second section of the questionnaire focused 

on the different antimicrobials that the participants bought for 

SMA. The third section contained questions about aspects of 

SMA, including reasons for use, methods of supply, duration, 

and frequency of use, and the location for obtaining medicines 

and the people they approached for advice. The fourth section 

asked questions regarding the knowledge of adverse effects 

caused by antibiotics, and of inadequate use of antibiotics on 

antibiotic resistance. 

The validity and reliability of the questionnaire were 

ascertained, by a pilot test, in a subsample of participants. 

The pilot study allowed quality improvement of questions by 

structural flaws modification, diminish the time needed for 

completing the questionnaire, and achieved high internal 

consistency and reliability. The questionnaire took about 10 

minutes to complete. Patients were answering the 

questionnaire themselves. 

We were classified participants as practiced SM if they 

announced that they had taken antibiotics at least once in the 

last six months without a prescription. 

2.4. Statistical Analysis 

The data collected were entered into Microsoft Excel and 

analyzed using SPSS (version 20). Descriptive analysis was 

performed and frequency tables were analyzed to calculate 

the prevalence of SMA. The data were presented as mean ± 

SD, percentages, and frequencies. 

P <0.05 was considered statistically significant. 

The statistical analyses were carried out to estimate: 

prevalence of SMA, major antibiotics used in SMA, causal 

factors associated with SMA, as well as, the extent risk 

associated with SMA. 
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3. Results 

3.1. Socio-Economic and Demographic Profile of the Study 

Population 

Out of a total of 791 subjects interviewed in this cross-

sectional study, only 752 subjects have met the inclusion 

criteria and took part. Thirty-nine persons have excluded 

following incomplete information. 

The mean age of study participants was 32.65 ± 3.7 years. 

The study comprised of 196 (26%) males and 556 (74%) 

females. Out of the 752 participants: 16 (2.2%) were 

uneducated, 126 (16.7%) were married, 512 (68.1%) 

dwelling in rural areas, and 75 (9.9%) participants have 

height household income. 

Our study population has constituted of 153 patients and 

559 medical students. More details have presented in Table 1. 

3.2. Prevalence of Self-Medication and Its Association with 

Demographic Characteristics 

In this study, the use of antibiotics not prescribed by health 

physicians was reported by 539 participants, indicating a 

prevalence rate of 71.68%. 

Comparing the prevalence of SM among patients and 

medical students, students were more self‑medicated (72%) 

as compared to patients (70.9%). This difference was not 

statistically significant (P = 0.738). 

A further analysis was performed on rates obtained by 

self-medicated patients and self-medicated medical students 

(Table 1). In both of these groups, SM prevalence was higher 

in females, in participants with middle household income, 

and in participants with healthcare expenses covered. 

Table 1. Basic demographic features of participants practiced self-medication with antibiotics. 

Sociodemographic 

characteristics 

Patients (n=153) Students (n=599) 

Practiced SMA (n=108) Not practiced SMA (n=45) Practiced SMA (n=431) Not practiced SMA (n=168) 

Age (years), mean ± SD 41.3±14.2* 44.2±12.9 22.2±2.9* 21.8±1.7 

Gender     

Male, n (%) 41 (38)* 23 (51.1) 94 (21.8)* 38 (22.6) 

Female, n (%) 67 (62)* † 22 (48.9) † 337 (78.2)* 130 (77.4) 

Educational level     

Illiterate, n (%) 8 (7.4) † 9 (20) † 0 (0) 0 (0) 

Primary, n (%) 24 (22.2) 11 (24.5) 0 (0) 0 (0) 

Secondary, n (%) 41 (38) 16 (35.5) 0 (0) 0 (0) 

University, n (%) 34 (31.4) 9 (20) 431 (100) 168 (100) 

Household income     

High, n (%) 7 (6.5)* † 9 (20) † 37 (8.6)* 22 (13.1) 

Middle, n (%) 63 (58.3)* 25 (55.6) 364 (85)* 142 (84.5) 

Lower, n (%) 38 (35.2) † 11 (24.4) † 27 (6.3) ‡ 4 (2.4) ‡ 

Marital status     

Single, n (%) 31 (28.7)* 11 (24.4) 407 (94.4)* 160 (95.2) 

Married, n (%) 73 (67.6)* 30 (66.8) 19 (4.4)* 4 (2.4) 

Divorced, n (%) 2 (1.9) 0 (0) 4 (0.9) 2 (1.2) 

Widowed, n (%) 2 (1.9) † 4 (9) † 1 (0.2) 2 (1.2) 

Place of residence     

Urban, n (%) 24 (22.2)* 16 (35.5) 344 (79.8)* 128 (76.2) 

Semi urban, n (%) 25 (23.1)* 6 (13.5) 64 (14.8)* 24 (14.3) 

Rural, n (%) 59 (54.6)* 23 (51) 23 (5.4)* 16 (9.5) 

Medical insurance     

No 15 (13.9)* 4 (8.9) 150 (25)* 0 (0) 

Yes 93 (86.1)* 41 (91.1) 327 (75.9)* ‡ 168 (100) ‡ 

SMA: Self-medication with antibiotics 

* statistically significant difference (P<0.05) between patients and medical students 
† statistically significant difference (P<0.05) between patients practiced SMA and patients not practiced SMA 
‡ statistically significant difference (P<0.05) between students practiced SMA and students not practiced SMA 

There was no significant difference in the prevalence of 

SMA concerning age, and place of residence between 

practiced SM, and not practiced SM in patients as well as 

medical students (Table 1). 

3.3. Types of Antibiotics and Indications for  

Self-Medication 

Twenty-eight types of antibiotics were used without a 

medical prescription by study participants (Table 2). 

Penicillin was significantly more self-medicated by 

medical students when compared with patients. In contrast, 

erythromycin and spiramycin were significantly more self-

medicated by patients compared to medical students. 

Amoxicillin was the most commonly used antibiotic for 

SM by patients and students. 

Some antibiotic families (beta-lactam, aminoglycoside, 

macrolides, and fluoroquinolones) were used only by medical 

students. Table 2 depicts the frequency of usage for each 

antibiotic. 

In both groups who used antibiotics as SM: the mean 

duration of antibiotics use was almost five days, the earlier 

discontinuation of antibiotics was frequency reported when 
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symptoms disappeared, as well as, the majority of these 

participants have completed their antibiotics course (Table 3). 

Also, our study showed that only students, who used 

antibiotics as SM, determined the antibiotics dose by 

checking the package insert, as observed in Table 3. 

Furthermore, the most common indications for the use of 

self-medicated antibiotics were angina, influenza-like illness, 

and fever (Table 3). 

Table 2. Prevalence of use of antibiotic for self-medication. 

Antibiotic purchased for use in self-medication Patients Practiced SMA (n=108) Medical Students Practiced SMA (n=431) P 

Beta-lactam, n (%) 97 (89.8) 396 (91.9) 0.492 

Penicillin, n (%) 88 (81.5) 386 (89.6) 0.021 

Amoxicillin, n (%) 73 (67.6) 321 (74.5) 0.149 

Ampicillin, n (%) 1 (0.9) 5 (1.2) 0.998 

Oxacillin, n (%) 4 (3.7) 10 (2.3) 0.495 

Flucloxacillin, n (%) 0 (0) 2 (0.5) - 

Amoxicillin + clavulanic acid, n (%) 36 (33.3) 178 (41.3) 0.130 

C1G 7 (6.5) 3 (0.7)  

Cefadroxil, n (%) 0 (0) 1 (0.2) - 

Cefalexine, n (%) 0 (0) 2 (0.5) - 

Cefazoline, n (%) 7 (6.5) 0 (0) - 

C2G: Cefuroxime, n (%) 22 (20.4) 24 (5.6) - 

C3G 0 (0) 14 (3.2) - 

Cefixime, n (%) 0 (0) 8 (1.9) - 

Cefpodoxime, n (%) 0 (0) 6 (1.4) - 

Ceftriaxone, n (%) 0 (0) 1 (0.2) - 

Aminoglycoside: Gentamicin, n (%) 0 (0) 4 (0.9) 0.588 

Macrolides and related 24 (22.2) 50 (11.6) 0.004 

Erythromycin, n (%) 8 (7.4) 5 (1.2) 10-3 

Spiramycin, n (%) 17 (15.7) 12 (2.8) 10-3 

Spiramycin+ metronidazole, n (%) 0 (0) 3 (0.7) - 

Azithromycin, n (%) 0 (0) 25 (5.8) - 

Clarithromycin, n (%) 0 (0) 11 (2.6) - 

Roxithromycin, n (%) 0 (0) 2 (0.5) - 

Fluoroquinolones 1 (0.9) 16 (3.7) 0.138 

Ciprofloxacin, n (%) 1 (0.9) 8 (1.9) 0.695 

Levofloxacin, n (%) 0 (0) 2 (0.5) - 

Ofloxacin, n (%) 0 (0) 6 (1.4) - 

Cyclines: Doxycycline, n (%) 3 (2.8) 16 (3.7) 0.638 

SMA: Self-medication with antibiotics, C1G: First-generation cephalosporins, C2G: Second-generation cephalosporins, C3G: Third-generation 

cephalosporins. 

Table 3. Characteristics of used antibiotics for self-medication. 

Used Antibiotics Patients Practiced SMA (n=108) Medical Students Practiced SMA (n=431) P 

How many times    

Once, n (%) 97 (89.8) 293 (74.6) 0.857 

Twice, n (%) 11 (10.2) 82 (20.9) - 

Thirce, n (%) 0 (0) 13 (3,3) - 

Completed the course    

Yes, n (%) 76 (70.8) 310 (76.3) 0.284 

No, n (%) 33 (29.6) 91 (22,41)  

Duration of use (Days), mean ± SD 5,11±1,8 5,4±1,9 0.183 

Antibiotic discontinuation time    

After symptoms disappeared, n (%) 86 (79.6) 116 (28.3) 0.001 

After antibiotics ran out, n (%) 33 (30.6) 93 (22.7) 0.702 

A few days after the recovery, n (%) 23 (21.3) 81 (19.8) 0.220 

After a few days regardless of the outcome, n (%) 20 (18.5) 73 (17.8) 0.222 

After consulting a doctor / pharmacist, n (%) 7 (6.5) 15 (3.7) 0.998 

Antibiotic dose determination    

Checking the package insert, n (%) 0 (0) 244 (59.5) 0.001 

Previous experience, n (%) 43 (39.8) 164 (40.0) 0.998 

consulting a pharmacist, n (%) 75 (69.4) 145 (35.4) 0.024 

Others, n (%) 0 (0) 71 (17.3) - 

Indications for self-medication    

Angina, n (%) 61 (56.5) 259 (60.1) 0.494 

Influenza-like illness, n (%) 65 (60.2) 176 (40.8) 0.001 

Fever, n (%) 31 (28.7) 77 (17.9) 0.012 

Dental infections, n (%) 24 (22.2) 57 (13.2) 0.019 
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Used Antibiotics Patients Practiced SMA (n=108) Medical Students Practiced SMA (n=431) P 

Sputum, n (%) 22 (20.4) 37 (8.6) 0.001 

Sinusitis, n (%) 5 (4.6) 49 (11.4) 0.037 

Diarrhea, n (%) 6 (5.6) 26 (6.0) 0.851 

Skin infection, n (%) 0 (0) 6 (1.4) - 

Otitis, n (%) 0 (0) 3 (0.7) - 

SMA: Self-medication with antibiotics 

3.4. Reasons for Antibiotic Self Medication 

Previous experience, followed by the time-saving, easy 

availability of drugs from pharmacies, and, economic reasons 

were the most important reasons for SM by patients and 

students (Table 4). 

Furthermore, for reasons following previous experience, 

time-saving, and easy availability of drugs from pharmacies, 

the difference was statistically different between the two 

groups, with an increase in medical students compared to 

patients. 

3.5. Source for Antibiotic Self-Medication 

Information sources to practice SM were analyzed and 

illustrated in Table 4. The most important source of 

information was pharmacies. Ninety-seven patients (90%) 

and 364 students (88.8%) got their antibiotics based on 

pharmacist consultancy. 

Table 4. Characteristics of self-medication. 

 
Patients Practiced 

SMA (n=108) 

Medical Students 

Practiced SMA (n=431) 
P 

Reasons for self-medicating    

Previous experiences, n (%) 30 (27.8) 229 (53.1) 0.001 

Lack of time and save time, n (%) 37 (34.3) 213 (49.4) 0.005 

Drugs that are easy to buy in pharmacies, n (%) 19 (17.6) 156 (36.2) 0.001 

Economic reasons (high cost of doctor visits / low cost of purchasing medicines), n (%) 20 (18.5) 66 (15.3) 0.416 

Difficulty accessing healthcare services, n (%) 8 (7.4) 48 (11.1) 0.256 

Source of antibiotic supply    

Pharmacies 97 (90) 364 (88.8) 0.99 

Household 65 (60) 139 (33.9) 0.018 

Relatives and friends 0 (0) 45 (11.0) - 

Adverse effects caused by antibiotics    

Diarrhea/abdominal pain, n (%) 11 (30.6) 29 (47.5) 0.001 

Allergic Reactions, n (%) 10 (27.8) 14 (23) 0.11 

Nausea/Vomiting, n (%) 14 (38.9) 9 (14.8) 0.02 

Others, n (%) 1 (2.8) 9 (14.8) 0.005 

SMA: Self-medication with antibiotics 

3.6. Knowledge of Adverse Effects Caused by Antibiotics 

In our study, diarrhea/abdominal pain and allergic 

reactions were the most common adverse effects reported. 

Table 4 depicted the individual frequencies obtained for 

knowledge on each adverse effect. 

4. Discussion 

Despite the national regulations that restrict the 

dispensation of antibiotics without doctor’s advice, our study 

indicates a high prevalence of SMA in Tunisia. To the best of 

our knowledge, this survey represents the second published 

work, studying the prevalence of SMA among the adult 

population in Tunisia. Therefore, the level of SMA is 

difficult to estimate. Our results show that SMA is a common 

practice in Tunisia by patients as well as medical students 

with a prevalence of 70.9% and 72% respectively. These 

rates are above the one found by Ben Barhim S (2015) in 

Tunisia, which is 54.5% [10]. The high percentage of self-

medicated person is a worldwide problem, and variations 

concerning medications self-medicated in terms of 

prevalence vary across the countries; Palestine (98%) [14], 

Slovenia (92.3%) [11], Nigeria (82.2%) [29], Italy (32.7%) 

[30], Southern China (47.8%) [31], Malta (19.2%) [32], 

Mexico (5%) [33], and Sweden (3%) [34]. These variations 

may be due to ethnic diversity between the different 

populations and different healthcare systems in each country. 

Our prevalence rate was lower compared to some countries 

but high enough to be taken sincerely. 

By comparison, we found that did not show significant 

differences in SMA prevalence between patients practiced 

SM, and medical students practiced SM. As of fact, no 

research has been comparing the prevalence of SMA between 

patients and medical students. So, we can assume that health 

education has no role in addressing SM issues. Similar to our 

result, a Nigerian study showed that SM was higher among 

medical students compared to non-medical students [35]. 

We assessed for the first time the factors that could have 

contributed to people's self-medicating. Our survey showed 

that female patients were more self-medicated than male 

patients, while in students the irrational use of antibiotics was 

not correlated with gender. It stands to reason hormonal 
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changes and decreased immunity among the female, during 

their menstrual cycle, stand women to diseases more 

frequently than men. At such times in their cycle, females 

may feel reluctant to visit the doctor and treat their menstrual 

symptoms by antibiotics self-medicated. This trend has been 

reported elsewhere [36]. Moreover, our result showed that 

the majority of self-medicated participants have belonged to 

the low socioeconomic class, which is similar to this obtained 

by Muhammad et al. [37]. On the other hand, we observed a 

significant relationship between health insurance and SMA 

only in medical students. No significant association was seen 

between SMA and demographic factors such as age, as well 

as a place of residence. These outcomes are congruent with 

those of Muhammad et al. [37]. 

In our study, Beta-lactams were the most class of 

antibiotics chosen for SM, which is in accord with other 

studies [13, 35]. As our participant declared, amoxicillin was 

the most common antibiotic used to SM. The irrational use of 

this antibiotic is consistent with other studies [15, 30, 31, 37]. 

Amoxicillin was well known to the public because of low-

cost across the word and its wide-spread prescription by 

health care providers [15]. Furthermore, we observed a high 

prevalence of SM about penicillin in medical students 

compared to patients. In contrast, erythromycin and 

spiramycin were the main antibiotics self-medicated by 

patients compared to medical students. Besides, the 

cephalosporins, aminoglycoside, macrolides, and 

fluoroquinolones were taken for SM, exclusively by students. 

The variations in antibiotics selection among both groups 

might be because of their different health knowledge and 

attitude to medication. 

Our cross-sectional study revealed that angina following 

by influenza and fever were the most common indications for 

SM amongst patients and medical students. Similar to our 

outcomes, in studies from rural areas of Sindh [37] and rural 

of India [38], fever and influenza were the main symptoms 

for SM. 

To gain more insight into the factors associated with the 

SMA practices, the reasons for self-medicating, the source of 

antibiotic supply, and the adverse effects caused by antibiotics 

were investigated, by comparative method, between self-

medicated patients and self-medicated medical students. 

Our results have clearly shown significant differences for 

reasons following previous experience, time-saving, and easy 

availability of drugs from pharmacies, between the two 

groups, with an increase for these in medical students, 

compared to patients. Long delay times in hospitals or clinics 

were the primary reason for the practice of SMA by our 

participants. Similarly, in accord with our findings, Rohit and 

colleagues [39] reported that the majority of participants 

announced that they practiced SMA because of saving time. 

Moreover, in this study, SMA appears to be more motivated 

by prior successful experiences as well as the easy 

availability of antibiotics. We concluded that the pharmacies 

are free to sell medications without prescriptions. 

Consequently, laws about drug sales are not correctly 

implemented, in Tunisia. Comparable to our result, a study 

carried out in rural areas of Sindh found that the acquisition 

of antibiotics from pharmacies without prescription was used 

by self-medicated subjects as the most viable reason [37]. 

Upon assessment of the source of antibiotic supply, we 

found that our participants seek advice regarding medication 

from pharmacists, family, and friends. Indeed, we mentioned 

that the principal source of SMA was the pharmacy. In 

Greece, the law still allows patients to obtain antibiotics from 

pharmacists without any medical prescription [13]. Besides, a 

work by Contopoulos-Ioannidis and colleagues published 

that 77% of Greek pharmacists offered expensive broad-

spectrum antibiotics without medical prescription [40]. In 

contrast, in Kuwait, the pharmacist’s role is defined as a drug 

salesman rather than that of a health care provider [41]. 

However, given the availability of the drug over the counter, 

pharmacists must assume this role after appropriate training 

and with continuing professional development programs. 

Lastly, our participants were inquired concerning the 

adverse effects caused by antibiotics. We found that 

diarrhea/abdominal pain and allergic reactions were the most 

common adverse effects reported. The difference in these 

adverse effects was statistically significant between patients 

and students who practiced SMA. Our results are in 

agreement with the study by Muhammad et al. [37] show that 

48% indicated diarrhea/ abdominal pain, and 32% reported 

an allergic reaction. 

In this study, it is clear that our findings on students are 

generalizable to all Tunisian medical universities because we 

did have the ability to randomly select a sample of all these 

universities. In contrast, our findings regarding patients not 

generalized because this is a cross-sectional study carried only 

at the outpatient clinic of two Universities Hospitals in the 

Sfax government. Additionally, we introduced selection bias 

only choosing people from the medical universities and 

outpatient clinics of two Universities Hospitals in the Sfax 

government, as well as setting the time limit of six months for 

SMA. It could be possible that the prevalence of SMA would 

be greater in the Tunisian population, who do not visit the 

hospital, or who registered from the non-medical universities, 

or who self-prescribed before six months. Moreover, like any 

questionnaire-based survey, there is no way to gauge the 

truthfulness of the answers of the participants. 

5. Conclusion 

So far, this survey represents the first published work, 

studying the prevalence of SMA among the general 

population in Tunisia. Our findings confirm that SMA is a 

common practice among patients and medical students in 

Tunisia. We found that did not show significant differences in 

SMA prevalence between patients practiced SM, and medical 

students practiced SM. Therefore, to stem the tide of SMA, 

three important interventions should be taken. Firstly, the 

appropriate health organizations should be efforts to conduct 

an annual antibiotic knowledge campaign underscoring the 

importance of practicing antibiotics responsibly. Secondly, 

the care physician should be more judicious in prescribing 
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and must insist on antibiotics being provided by the 

pharmacist only on a legitimate medical prescription. 

Thirdly, effective legislation banning the unregulated sale of 

antibiotics without medical prescription. Future investigation 

should include other populations of Tunisia to estimate the 

overall prevalence of SMA. 
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