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ABSTRACT  

Over-use and misuse of antimicrobials in animals and humans is contributing to the rising 

threat of antibiotic resistance. To assess public knowledge, belief and behaviour towards 

Antimicrobials use in a general population in Northern Border Region in Saudi Arabia. 

This was a cross-sectional study using a structured questionnaire carried out from November 

2017 to January 2018 among the general public (N = 421). 

The females represented more than half (67%) of the study group, Majority (78%) of 

participants' age ranged between 18 and 30 years. 65% of participants were highly educated. 

Regarding knowledge about antimicrobial use; About 27% of the respondents agreed that an 

indiscriminate and injudicious use of antimicrobials will lead to an ineffective treatment, 24% 

agreed that it will lead to emergence of bacterial resistance. 65% of respondents agree that 

Antimicrobials are effective in treatment of bacterial infections and not effective for viral 

infection. Only 23% of the respondents were aware that bacteria were not responsible for 

causing colds and flu, 75% were knowledgeable the fact that antimicrobial resistance is an 

important and serious public health issue. 

The study highlighted the need to educate population regarding the usage of Antimicrobials 

and the complications of the misuses and what are the indications of Antimicrobials, use only 

doctor prescription to get Antimicrobials and also this study highlights the need to take 

decisive policy action to reduce non-prescribed antimicrobial use. 
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INTRODUCTION 

Raising awareness of antimicrobial resistance and promoting behavioural change through 

public communication programmes that target different audiences in human health, as well as 

consumers is critical to tackling this issue. Selman Waksman first used the word 

antimicrobial as a noun in 1941 to describe any small molecule made by a microbe that 

antagonizes the growth of other microbes. From 1945–1955 the development of penicillin, 

which is produced by a fungus, along with streptomycin, chloramphenicol, and tetracycline, 

which are produced by soil bacteria, ushered in the antimicrobial age. Today, the evolution of 

antimicrobial resistance by important human pathogens has rendered these original 

Antimicrobials and most of their successors largely ineffective, and if replacements are not 

found, the golden age of Antimicrobials will soon come to an end.1 

The new WHO recommendations aim to help preserve the effectiveness of antibiotics that are 

important for human medicine by reducing their unnecessary use in animals. In some 

countries, approximately 80% of total consumption of medically important antibiotics is in 

the animal sector, largely for growth promotion in healthy animals. Irrational antimicrobial 

use has led society to antimicrobial resistance (AMR) defined as the ability of a 

microorganism (like bacteria, viruses, and some parasites) to stop an antimicrobial (such as 

Antimicrobials, antivirals and antimalarials) from working against it. As a result, standard 

treatments become ineffective, infections persist and may spread to others. In 2011, WHO set 

the theme of World Health Day as ''Combat Antimicrobial Resistance: No Action Today, No 

Cure Tomorrow‟. and for this occasion the World Health Organization introduced a six-point 

policy package to fight against the spread of antimicrobial resistance.2  

This shows a serious and global problem of antimicrobial abuse and there is a growing 

consensus to urgently develop new strategies for prevention of resistance of bacteria to 

Antimicrobials.3 



American Journal of Research Communication                              www.usa-journals.com 

 

Alshammari, et al., 2018: Vol 6(10)                    138 

In recent years, an increasing number of researchers have focused their attention on 

antimicrobial misuse, and follow with interest the knowledge, attitude and practice (KAP) 

towards Antimicrobials use of public.4,5  

The major chunk of the problem persists in the developing countries. India tops in the 

irrational and indiscriminate use of antimicrobials.6 Being the country with high infectious 

disease burden Antimicrobials are the most widely and frequently prescribed drugs 

accounting for the alarming increase in Antimicrobial Resistance (AMR).7 The irrational 

prescription practices by clinicians are mainly governed by the “more drug better doctor” 

beliefs of patients. Free unchecked over the counter (OTC) availability of Antimicrobials for 

human, animal and industrial consumption, self-medication, lack of knowledge, unjustified 

demand for Antimicrobials prescription and unawareness regarding antimicrobial resistance 

are other factors that add up to the current degrading situation. To curb this emerging horizon 

of AMR a national antimicrobial policy was developed, national surveillance database for 

antimicrobial use was established and national centre for disease control (NCDC) is 

designated as the focal point for AMR in the country.8,9 

Due to wide cross-national differences in antimicrobial use and public knowledge of 

Antimicrobials, determination of key populations requiring educational interventions is 

needed in each country prior to the establishment of effective educational programs. Further 

education should focus on improving patients' understanding of antimicrobial regimens.9  

To initiate any sort of effective intervention, it is necessary to attain an understanding of the 

beliefs, knowledge and behavior pertaining to the use of Antimicrobials in a specific 

population. Several well documented studies have been conducted to do just that.10-14 Such 

studies focused on assessing the use of Antimicrobials in general or for specific diseases like 

upper respiratory tract infections (URTIs). The knowledge, belief and behavior of the public 

or patients are multifactorial and differ depending on the population or region. There are only 

a limited number of published studies in Saudi Arabia assessing medication compliance by 

patients as well as the public’s knowledge and belief towards drug use, including 

Antimicrobials. The situation is quite similar in the Middle East Region in terms of sufficient 

research and published literature.10,15 Hence, this study aims to assess public knowledge, 

belief and behavior of antimicrobial use in northern border region in Saudi Arabia. The 

findings from this study would be a useful addition to the existing literature on this subject 

and may provide useful data which could form the basis for educational campaigns on 

rational use of Antimicrobials, thus addressing any misconceptions among the public. 
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OBJECTIVES OF THE STUDY  

This study was aimed to assess public knowledge, belief and behavior towards 

Antimicrobials use in a general population in Northern Border Region in Saudi Arabia. 

LITERATURE REVIEW  

Over-use and misuse of antibiotics in animals and humans is contributing to the rising threat 

of antibiotic resistance. Some types of bacteria that cause serious infections in humans have 

already developed resistance to most or all of the available treatments. There are various 

factors which may influence an increase in irrational antimicrobial use. Many studies have 

reported that antimicrobial regime non-adherence and inappropriate antimicrobial use are 

strongly associated with public awareness and knowledge of Antimicrobials 16-19. Factors 

associated with public knowledge of Antimicrobials have been reported to be demographic 

characteristics, including gender 20-22 age 23-26, race 23 education level 24,23-26 family income 

18,22 place of residence 27,28 as well as other factors, such as lack of advice regarding rational 

antimicrobial use, given by a physician 29. Another important issue related to the increase in 

antimicrobial resistance is self-medication, which is defined as the acquisition of 

Antimicrobials and self-administering them (or administering them to children) with the aim 

of treating perceived infection30. There are clear differences between the prevalence rates of 

self-medication with Antimicrobials among different European countries, ranging from 5% to 

45% 31,32 in the general population.  

Appropriate use of Antimicrobials is essential to ensure treatment efficacy as well as to 

prevent resistance. Inappropriate use results from various factors and causes adverse effects 

including the emergence of resistance, adverse reactions, treatment failure, and waste of 

resources.33 Non-compliance with antimicrobial treatment is a common phenomenon and this 

could definitely have an adverse impact on the success rate of treatment.34-37 The fact that 

Antimicrobials are commonly administered in response to community-acquired infections 

and most often in an outpatient setting is one of the contributing factors for antimicrobial 

non-compliance.38 In a global patient survey of non-compliance with antimicrobial therapy 

for acute community infections conducted by Pechere et al. on 4,514 adult respondents from 

11 countries, it was reported that 22% of participants admitted to non-compliance.39 There 

are many potential barriers to compliance.40 Studies conducted elsewhere have demonstrated 

inappropriate practices such as sharing of Antimicrobials,41,42 and the use of left over 



American Journal of Research Communication                              www.usa-journals.com 

 

Alshammari, et al., 2018: Vol 6(10)                    140 

Antimicrobials.39,42 Also, the purchase of Antimicrobials without valid prescriptions is quite 

prevalent in many countries.43,44 At times, inappropriate use of these agents reaches an extent 

that reports from a study conducted in Jordan revealed that Antimicrobials were used as 

analgesics and good number of the public use them as a prophylactic agent against 

infections.42 

The lack of knowledge of medication such as Antimicrobials may greatly influence the 

probability of misuse or compliance.41 There have been reports of a general lack of 

knowledge of correct antimicrobial use and a lack of public awareness on the basic principles 

of antimicrobial use, as well as indication for therapy.45,46 There are also common 

misconceptions regarding the use of Antimicrobials, especially for common indications like 

upper respiratory tract infections (URTIs), as it is believed that the use of Antimicrobials 

results in quick recovery and prevents more serious illness.46-48 Inappropriate or unwanted 

prescribing of Antimicrobials by clinicians happens to a great extent because they perceive 

that the patients need them. Addressing the public or patients’ knowledge and belief on 

aspects of appropriate antimicrobial usage could help break the chain of misconceptions and 

expectations of effectiveness of Antimicrobials against minor illnesses.49  

 

METHODOLOGY  

3.1.  Research design and duartion: 

 Descriptive cross sectional design was used to carry out this study for a  period of four 

months from November 2017 to January 2018 . 

3.2. Settings:  

The study was conducted in different areas in Northern Border Region includes shopping 

malls and markets. 

3.3. Sampling and Subjects:  

A random sample comprised of 421 Saudi persons aged between 18 years and 60 years was 

used. 

3.3.1.  Inclusion criteria: i) Saudi population. ii) age is between 18 and 60 years. iii) living 

in Northern Border Area. iv) neither healthcare professionals nor students from any 

medical/health related field. 
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3.3.2.Exclusion criteria: i) persons who are not willing to participate in the study. ii) those 

with age less than 18 yrs or older than 60 yrs. iii) incompletely answered questionnaire. iv) 

healthcare professionals or students from medical/health related field. 

3.4 Tool of data collection:  

A structured questionnaire was designed for data collection by the researcher  

3.5. Statistical analysis: 

 After all questionnaires being filled by participants, all data had been coded , entered into 

computer for analysis by utilizing MS EXCEL program. 

Descriptive statistical analysis was used to determine frequency for each variable with 

representation for the results by figures.   

3.6. Ethical considerations:  

Saudi Participants population were informed about the nature of the study. Oral consent 

obtained from the study group who agreed to participate in the study. All participants were 

informed that their participation in the study is voluntary. 

 

 

RESULTS  

4.1.Demographic characteristic of participants  

Totally the people who accepted to participate and answer the questionnaire were 469. After 

exclusion of 16 incompletely answered questionnaire, the totally included sample population 

who met all inclusion criteria were 453 participants.   

Among the participants, the females represented more than half (67%) of the study group , 

while males represented less than half (33%) of the study population.    

The distribution of demographic characteristics of study participants was shown in Table 1. 

Majority (78%) of participants' age ranged between 18 and 30 years. 65% of participants 

were highly educated and 29% with secondary education. Rafha and Arar cities represent the 

residence area for 47% and 13% respectively of the study participants.  

4.2. Knowledge of participants toward antimicrobial use  

About 27% of the respondents agreed that an indiscriminate and injudicious use of 

Antimicrobials will lead to an ineffective treatment, 29% agreed that it will lead to increased 

adverse effects, 24% agreed that it will lead to emergence of bacterial resistance,16% agreed 

that it will lead to exacerbation or Prolongation of illness and 4% agreed that it will lead to an 
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additional burden of medical costs to the patient. 65% of respondents agree that 

Antimicrobials are effective in treatment of bacterial infections and not effective for viral 

infection. 

A majority, 78% (n=328) respondents were aware that if Antimicrobials were taken too often, 

they are less likely to work in the future. Only 23% (n=96) of the respondents were aware 

that bacteria were not responsible for causing colds and flu, while the remaining 77% 

(n=325) were not knowledgeable about this fact. 75% (n=314) were knowledgeable the fact 

that antimicrobial resistance is an important and serious public health issue. The Knowledge 

of respondents are shown in the (Table 2). 

4.3. Attitude of participants toward antimicrobial use  

More than half (57%)  of respondents agree that they should take Antimicrobials to prevent 

getting a more serious illness when they had a cold.  47% of respondents agree that 

Antimicrobials helped them to get better more quickly when they got fever. More than half 

(54%) of respondents agree with the sentence ''whenever I take an antimicrobial, I contribute 

to the development of antimicrobial resistance''. Only 44% of respondents agree that skipping 

one or two doses does not contribute to the development of antimicrobial resistance and only 

35% disagree with the sentence'' Antimicrobials are safe drugs; hence they can be commonly 

used''. Attitude of respondents which pertained to antimicrobial use represented in the (Table 

3). 

4.4. Medication practice among participants  

When the participants asked '' The doctor prescribes a course of antimicrobial for you. After 

taking 2-3 doses you start feeling better, 23% reported that they usually stop taking the 

further treatment, 23%  reported that they usually save the remaining Antimicrobials for the 

next time they get sick, 38% reported that they sometimes discard the remaining, leftover 

medication. 39%  sometimes give the leftover Antimicrobials to their friends if they get sick 

and only 16% reported that they complete the full course of treatment. only 24% reported that 

they always consult a doctor before starting an antimicrobial. Only 30% always check the 

expiry date of the antimicrobial before using it. 17% always prefer to take an antimicrobial 

when they have cough and sore throat. (Table 4) 

4.5. Causes for the necessity to complete antimicrobial course. 
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The mentioned causes for completing antimicrobial course by the participants were complete 

killing of bacteria (63%), avoid bacterial resistance (41%), avoid allergy 28%, avoid 

recurrence of infection (53%) and increase immunity (35%). (Table 5  

 

Figure 1. Demographic characteristics of study participant 
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Figure 2 (a).  knowledge of participants about antimicrobial use. 

 

 

Figure 2 (b). knowledge of participants about antimicrobial use. 
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Figure 3. Attitude of participants toward Antimicrobials. 
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Figure 4 (a). Medication practice among participants 

 

Figure 4 (b). Medication practice among participants 

 

 

 

 

Figure 5. Causes mentioned by respondents for the necessity to complete antimicrobial 

course. 
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DISCUSSION 

 

The present study conducted with the aim to assess public knowledge, belief and behavior 

towards Antimicrobials use in a general population in Northern Border Region in Saudi 

Arabia. Most of them (75%) were aware of worldwide problem of antimicrobial resistance 

which is inconsistent with previous studies where most of the participants did not give 

importance with the prevalence of the antimicrobial resistance.50-53 Education interventions 

using clinical problems which depicts the hazardous effects of antimicrobial resistance, can 

be used to improve as well as make them alert on present and future consequences, which 

encourages the correct usage of Antimicrobials by avoiding the resistance conquering the 

whole world.52  

There's some wrong beliefs noticed in the attitude of the respondents lead to inappropriate 

use of antimicrobial. 57% of them reported that Antimicrobials should be taken on 

developing a cold to avoid serious illness and 47 % of them believed that taking 

Antimicrobials on having a fever made them feel better more quickly. Similar reports were 

seen in another study.53 41% of participants believed that Antimicrobials were safe drugs and 

hence, they could be commonly used; and 35% considered it as not safe and 77% were not 

knowledgeable of the fact that bacteria were not responsible for causing cold and flu which 

was much higher than reported in previous study by Afzal et al 54 (22.7% were not 

knowledgeable of the fact that bacteria were not responsible for causing cold and flu.). 

Previous studies have shown that about 60% and more of their participants believed that 

Antimicrobials should be prescribed during cold of viral etiology.55 Such wrong and blind 

beliefs may lead to inappropriate antimicrobial consumption, which in turn result in the 

bacterial resistance because of irrational approach.56 The common cold is a viral illness for 

which the etiology can be shown in most cases. i.e., Rhinovirus. Bacterial co-infections are 

very rare. Antimicrobial treatment is not necessary in otherwise healthy young adults with 

common colds.57 In the present study, participants were found to be aware of the misuse and 

resistance of Antimicrobials, but also there's wrong belief and practices among many of them. 
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This present study showed that only  24% always consulted a doctor before starting on an 

antimicrobial which is higher compared with previous study indicated the rate of self-

medication is 19% amongst public with respect to Antimicrobials.58  

 

In 2014, Belkina et al.59 conduct a similar study showed that 38.8% of the respondents stop 

taking antimicrobial if they feel better. In comparison with our results, in this terms,  only 

18% always stop taking antimicrobial if they feel better. So, we have a better result this 

indicates that most of the respondents have a good awareness in this issue. 

In the present study 15% , 10% rarely and never complete the course of antimicrobial 

respectively. A patient survey in 11 countries across the world showed that 22.3% of patients 

who received antimicrobial medication admitted to not finishing the therapy 60. Moreover, 

patients may store Antimicrobials from uncompleted courses, even beyond the expiration 

date, and later self-administer these drugs for self-diagnosed conditions or dispense them to 

family members and friends 61-63. In the present study 13%, 23% always and usually save the 

remaining Antimicrobials for the next time get sick respectively and 10%, 15% give the 

leftover Antimicrobials to friends or family members if they get sick respectively. 

  

 

Strength and limitations of the study 

This present study provides useful information about the knowledge, attitudes, perceptions of 

public with respect to antimicrobial resistance and usage, which may be utilized to plan 

suitable educational interventions that aim at improving the antimicrobial use and to correct 

false beliefs about Antimicrobials.  

However the study have some limitations. The results of the study are based on self-reported 

behavior, which may not represent actual behavior. Also the high female-to-male ratio found 

in this study is not a truly representative value for actual gender distribution in the population. 

 

 

CONCLUSION 

There is great concern surrounding the development and spread of resistance resulting from 

poor knowledge about the dangers of self-medication and misuse of Antimicrobials . The  

study highlighted  the need to educate population regarding the usage of Antimicrobials and 
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the complications of the misuses and what are the indications of Antimicrobials, use only 

doctor prescription to get Antimicrobials and also this study highlights the need to take 

decisive policy action to reduce non-prescribed antimicrobial use. 

Measures to reduce non-prescribed antimicrobial use may include restricting the dispensing 

of Antimicrobials to prescription only, enforcing supervision by regulatory authorities, and 

implementing effective public information campaigns to encourage appropriate use of 

Antimicrobials. 

 

 

 

 

 

 

 

REFERENCES 

1. Clardy J, Fischbach MA, Currie CR. The natural history of Antimicrobials. Curr Biol. 

2009;19(11):437-41. 

2. World Health Day 2011-Antimicrobial resistance: No action today, no cure tomorrow. 

Available at http://www.who.int/mediacentre/news/statements/20 

11/whd_20110407/en/index.htm.  

3. World Health Organization. The evolving threat of antimicrobial resistance: options 

for action. Geneva: World Health Organization; 2012. Available at: 

http://apps.who.int/iris/bitstream/10665/44812/ 1/9789241503181_eng.pdf.  

4. Andre M, Vernby A, Berg J, Lundborg CS. A survey of public knowledge and 

awareness related to antimicrobial use and resistance in Sweden. J Antimicrob 

Chemother. 2010;65(6):1292-6. 



American Journal of Research Communication                              www.usa-journals.com 

 

Alshammari, et al., 2018: Vol 6(10)                    150 

5. You JH, Yau B, Choi KC, Chau CT, Huang QR, Lee SS. Public knowledge, attitudes 

and behavior on antimicrobial use: a telephone survey in Hong Kong. Infection. 

2008;36(2):153-7. 

6. Kumar SG, Adithan C, Harish BN, Sujatha S, Roy G, Malini A. Antimicrobial 

resistance in India: a review. J Nat Sci Biol Med. 2013;4:286-9. 

7.  World health organization. Prevention and containment of antimicrobial resistance. 

Available at http://www.ino.searo.who.int/LinkFiles/Other_Content _WHD11-

Seminar_Presentation-WRpdf.  

8. World health organization. Prevention and containment of antimicrobial resistance. 

Available at 

http://www.searo.who.int/entity/antimicrobial_resistance/sea_cd_273.pdf?ua1.  

9. Directorate general of health service. National policy for containment of antimicrobial 

resistance India. Available at 

http://www.ncdc.gov.in/writereaddata/linkimages/amr_policy1600931343.pdf 

10. Shehadeh M, Suaifan G, Darwish RM, Wazaify M, Zaru L, Alja’fari S. Knowledge, 

attitudes and behavior regarding Antimicrobials use and misuse among adults in the 

community of Jordan. A pilot study. Saudi Pharm J 2012. Apr;20(2):125-133 

10.1016/j.jsps.2011.11.005  

11.  Tagoe DNA, Attah CO. A Study of Antimicrobial Use and Abuse in Ghana: a case 

study of the Cape Coast Metropolis. The Internet J of health. 2010;11(2). DOI: 

10.5580/bec  

12. Mohanna M. Self-medication with antimicrobial in children in Sana’a city, 

Yemen. Oman Med J 2010. Jan;25(1):41-43 10.5001/omj.2010.10  

13.  Prakasam KC, Kumar N, Ramesh J. Student's knowledge of Antimicrobials: A cross-

sectional study of students in Tamil Nadu. International Journal of Pharmacy and 

Pharmaceutical Science 01/2011;3(1):232-233. 

15. Carl Llor, María José Monedero, Guillermo García, Javier Arranz, Josep Maria Cots 

& Lars Bjerrum. Interventions to improve adherence to first-line Antimicrobials in 

respiratory tract infections. The impact depends on the intensity of the intervention, 

The European Journal of General Practice, 2015;21:1, 12-18 

16. Tenaiji A, Al Redha K, Khatri F, Darmaki S, Hosani S, Al Neaimi M, et al. 

Knowledge, attitudes and behavior towards antimicrobial use among parents in Al-



American Journal of Research Communication                              www.usa-journals.com 

 

Alshammari, et al., 2018: Vol 6(10)                    151 

Ain City, United Arab Emirates. 13 th International Congress on Infectious Diseases, 

Abstract, Conference Presentations, Kuala Lumpur, Malaysia, June 19-22, 2008.  

17. Chan Y.H., Fan M.M., Fok C.M., Lok Z.L., Ni M., Sin C.F., Wong K.K., Wong S.M., 

Yeung R., Yeung T.T., Chow W.C., Lam T.H., Schooling C.M. Antimicrobials 

nonadherence and knowledge in a community with the world’s leading prevalence of 

Antimicrobials resistance: Implications for public health intervention. Amer. J. Infect. 

Control. 2012;40:113–117. 

18. McNulty C.A., Boyle P., Nichols T., Clappison P., Davey P. Don’t wear me out—The 

public’s knowledge of and attitudes to antimicrobial use. J. Antimicrob. 

Chemother. 2007;59:727–738. doi: 10.1093/jac/dkl558.  

19. You J.H.S., Yau B., Choi K.C., Chau C.T.S., Huang Q.R., Lee S.S. Public 

knowledge, attitudes and behavior on antimicrobial use: A telephone survey in Hong 

Kong. Infection. 2008;36:153–157. doi: 10.1007/s15010-007-7214-5.  

20. Awad A.I., Aboud E.A. Knowledge, Attitude and practice towards antimicrobial use 

among the public in Kuwait. PLoS ONE. 2015;10 doi: 

10.1371/journal.pone.0117910.  

21. Hoffmann K., Ristl R., Heschl L., Stelzer D., Maier M. Antimicrobials and their 

effects: What do patients know and what is their source of information? Eur. J. Public 

Health. 2014;24:502–507. doi: 10.1093/eurpub/ckt112.  

22. Lim K.K., Teh C.C. A Cross sectional study of public knowledge and attitude towards 

Antimicrobials in Putrajaya, Malaysia. South. Med. Rev. 2012;5:26–33.  

23. Barah F., Gonçalves V. Antimicrobial use and knowledge in the community in 

Kalamoon, Syrian Arab Republic: A cross-sectional study. East. Mediterr. Health 

J. 2010;16:516–521.  

24. Ling Oh A., Hassali M.A., Al-Haddad M.S., Syed Sulaiman S.A., Shafie A.A., 

Awaisu A. Public knowledge and attitudes towards antimicrobial usage: A cross-

sectional study among the general public in the state of Penang, Malaysia. J. Infect. 

Dev. Ctries. 2011;5:338–347.  

25. Jose J., Jimmy B., Alsabahi A.G.M.S., Al Sabei G.A. A study assessing public 

knowledge, belief and behavior of antimicrobial use in an omani population. Oman 

Med. J. 2013;28:324–330. doi: 10.5001/omj.2013.95.  



American Journal of Research Communication                              www.usa-journals.com 

 

Alshammari, et al., 2018: Vol 6(10)                    152 

26.  Kim S.S., Moon S., Kim E.J. Public knowledge and attitudes regarding antimicrobial 

use in South Korea. J. Korean Acad. Nurs. 2011;41:742–749. doi: 

10.4040/jkan.2011.41.6.742.  

27. Godycki-Cwirko M., Cals J.W.L., Francis N., Verheij T., Butler C.C., Goossens H., 

Zakowska I., Panasiuk L. Public beliefs on Antimicrobials and symptoms of 

respiratory tract infections among rural and urban population in Poland: A 

questionnaire study. PLoS ONE. 2014;9 doi: 10.1371/journal.pone.0109248. 

28. Mouhieddine T.H., Olleik Z., Itani M.M., Kawtharani S., Nassar H., Hassoun R., 

Houmani Z., Zein Z.E., Fakih R., Mortada I.K., Mohsen Y., Kanafani Z., Tamim H. 

Assessing the Lebanese population for their knowledge, attitudes and practices of 

antimicrobial usage. J. Infect. Public Health. 2015;8:20–31. doi: 

10.1016/j.jiph.2014.07.010. 

29. Alzoubi K., Al-Azzam S., Alhusban A., Mukattash T., Al-Zubaidy S., Alomari N., 

Khader Y. An audit on the knowledge, beliefs and attitudes about the uses and side-

effects of Antimicrobials among outpatients attending 2 teaching hospitals in 

Jordan. East. Mediterr. Health. 2013;19:478–484.  

30. Fernandes M., Leite A., Basto M., Nobre M.A., Vieira N., Fernandes R., Nogueira P., 

Nicola P.J. Non-adherence to antimicrobial therapy in patients visiting community 

pharmacies. Int. J. Clin. Pharm. 2014;36:86–91. doi: 10.1007/s11096-013-9850-4.  

31. Awad A., Eltayeb I., Matowe L., Thalib L. Self-medication with Antimicrobials and 

antimalarials in the community of Khartoum State, Sudan. J. Pharm Pharm. 

Sci. 2005;8:326–331.  

32. Ivanovska V., Zdravkovska M., Bosevska G., Angelovska B. Antimicrobials for 

upper respiratory infections: Public knowledge, beliefs and self-medication in the 

Republic of Macedonia. Prilozi. 2013;34:59–70.  

33. Väänänen M.H., Pietilä K., Airaksinen M. Self-medication with Antimicrobials—

Does it really happen in Europe? Health Policy. 2006;77:166–171. doi: 

10.1016/j.healthpol.2005.07.001. 

34. Dy ER. Inappropriate antimicrobial use in Philippines. Phil J Microbiol Infect 

Dis 1997;26(2):77-87 

35. Kardas P, Devine S, Golembesky A, Roberts C. A systematic review and meta-

analysis of misuse of antimicrobial therapies in the community. Int J Antimicrob 

Agents 2005. Aug;26(2):106-113 10.1016/j.ijantimicag.2005.04.017  



American Journal of Research Communication                              www.usa-journals.com 

 

Alshammari, et al., 2018: Vol 6(10)                    153 

36. Anastasio GD, Little JM, Jr, Robinson MD, Pettice YL, Leitch BB, Norton 

HJ. Impact of compliance and side effects on the clinical outcome of patients treated 

with oral erythromycin. Pharmacotherapy 1994. Mar-Apr;14(2):229-234  

37. Bitarães EL, Oliveira BM, Viana MB. Compliance with antimicrobial prophylaxis in 

children with sickle cell anemia: a prospective study. J Pediatr (Rio J) 2008. Jul-

Aug;84(4):316-322 10.2223/JPED.1819 

38. Kardas P. Patient compliance with antimicrobial treatment for respiratory tract 

infections. J Antimicrob Chemother 2002. Jun;49(6):897-903 10.1093/jac/dkf046  

39. Kardas P. Noncompliance in current antimicrobial practice. Infect Dis Clin 

Pract 2006;14(4):11-14 .10.1097/01.idc.0000230544.11499.8b  

40. Pechère JC, Hughes D, Kardas P, Cornaglia G. Non-compliance with antimicrobial 

therapy for acute community infections: a global survey. Int J Antimicrob 

Agents 2007. Mar;29(3):245-253 10.1016/j.ijantimicag.2006.09.026  

41. van Dulmen S, Sluijs E, van Dijk L, de Ridder D, Heerdink R, Bensing J. Patient 

adherence to medical treatment: a review of reviews. BMC Health Serv 

Res 2007;7:55 http://www.biomedcentral.com/1472-6963/7/55 10.1186/1472-6963-7-

55 

42. Kandakai TL, Price JH, Telljohann SK, Holiday-Goodman M. Knowledge, beliefs, 

and use of prescribed antimicrobial medications among low-socioeconomic African 

Americans. J Natl Med Assoc 1996. May;88(5):289-294  

43. Shehadeh M, Suaifan G, Darwish RM, Wazaify M, Zaru L, Alja’fari S. Knowledge, 

attitudes and behavior regarding Antimicrobials use and misuse among adults in the 

community of Jordan. A pilot study. Saudi Pharm J 2012. Apr;20(2):125-133 

10.1016/j.jsps.2011.11.005  

44. Tagoe DNA, Attah CO. A Study of Antimicrobial Use and Abuse in Ghana: a case 

study of the Cape Coast Metropolis. The Internet J of health. 2010;11(2). DOI: 

10.5580/bec  

45. Mohanna M. Self-medication with antimicrobial in children in Sana’a city, 

Yemen. Oman Med J 2010. Jan;25(1):41-43 10.5001/omj.2010.10  

46. Prakasam KC, Kumar N, Ramesh J. Student's knowledge of Antimicrobials: A cross-

sectional study of students in Tamil Nadu. International Journal of Pharmacy and 

Pharmaceutical Science 01/2011;3(1):232-233. 



American Journal of Research Communication                              www.usa-journals.com 

 

Alshammari, et al., 2018: Vol 6(10)                    154 

47. Curry M, Sung L, Arroll B, Goodyear-Smith F, Kerse N, Norris P. Public views and 

use of Antimicrobials for the common cold before and after an education campaign in 

New Zealand. N Z Med J2006;119(1233):U1957  

48. Vanden Eng J, Marcus R, Hadler JL, Imhoff B, Vugia DJ, Cieslak PR, et 

al. Consumer attitudes and use of Antimicrobials. Emerg Infect Dis 2003. 

Sep;9(9):1128-1135 10.3201/eid0909.020591  

49. Chan GC, Tang SF. Parental knowledge, attitudes and antimicrobial use for acute 

upper respiratory tract infection in children attending a primary healthcare clinic in 

Malaysia. Singapore Med J 2006. Apr;47(4):266-270  

50. McNulty CA, Boyle P, Nichols T, Clappison P, Davey P. The public’s attitudes to and 

compliance with Antimicrobials. J Antimicrob Chemother 2007. Aug;60(Suppl 

1):i63-i68 10.1093/jac/dkm161 

51. Thriemer K. Antimicrobial prescribing in DR Congo: a knowledge, attitude and 

practice survey. PLoS One. 2013;8(2):e55495. 

52. Sellman JS, Decarolis D, Schullo-Feulner A, Nelson DB, Filice GA. Information 

resources used in antimicrobial prescribing. J Am Med Inform Assoc. 2004;11:281-4. 

53. Wester CW, Durairaj L, Evans AT, Schwartz DN, Husain S, Martinez E. 

Antimicrobial Resistance – A Survey of Physician Perceptions. Arch Intern Med. 

2002;162:2210-6. 

54. Khan A, Banu G, Reshma KK. Antimicrobial resistance and usage: a survey on the 

knowledge, attitude, perceptions and practices among the medical students of a 

southern Indian Teaching Hospital. J Clin Diag Res. 2013;7(8):1613-6. 

55. Khan A K, Afzal, Gausia Banu, and Reshma K K. “Antimicrobial Resistance and 

Usage—A Survey on the Knowledge, Attitude, Perceptions and Practices among the 

Medical Students of a Southern Indian Teaching Hospital.” Journal of Clinical and 

Diagnostic Research : JCDR 7.8 (2013): 1613–1616. PMC. Web. 27 Jan. 2018.  

56. Azevedo MM, Pinheiro C, Yaphe J, Baltazar F. ‟ knowledge of Antimicrobials: a 

cross-sectional study in Braga. BMC Public Health. 2009;9:359. 

57. Steinberg I. Clinical choices of Antimicrobials: judging judicious use. The Am J 

Managed Care. 2000;6(23):S1178-88. 

58. Mäkelä MJ, Puhakka T, Ruuskanen O, Leinonen M, Saikku P, Kimpimäki M, et al. 

Viruses and bacteria in the etiology of the common cold. J Clin Microbiol. 

1998;36(2);539-42. 



American Journal of Research Communication                              www.usa-journals.com 

 

Alshammari, et al., 2018: Vol 6(10)                    155 

59. Ilhan, M. N., Durukan, E., Ilhan, S. Ö., Aksakal, F. N., Özkan, S. and Bumin, M. A. 

(2009), Self-medication with Antimicrobials: questionnaire survey among primary 

care center attendants. Pharmacoepidem. Drug Safe., 18: 1150–1157. 

doi:10.1002/pds.1829 

60. Belkina T, Al Warafi A, Hussein Eltom E, Tadjieva N, Kubena A, Vlcek J. 

Antimicrobial use and knowledge in the community of Yemen, Saudi Arabia, and 

Uzbekistan. J Infect Dev Ctries 2014;8:424-9. 

61. Pechère JC, Hughes D, Kardas P, Cornaglia G (2007) Non-compliance with 

antimicrobial therapy for acute community infections: a global survey. Int J 

Antimicrob Agents 29: 245-253.  

62. Parimi N, Pinto Pereira LM, Prabhakar P (2002) The general public’s perceptions and 

use ofantimicrobials in Trinidad and Tobago. Rev Panam Salud Publica 12: 11-18.  

63. Okeke IN, Lamikanra A (2003) Export of antimicrobial drugs by West African 

travelers. J Travel Med 10: 133-135.  

64. Stratchounski LS, Andreeva IV, Ratchina SA, Galkin DV, Petrotchenkova NA, 

Demin AA, Kuzin VB, Kusnetsova ST, Likhatcheva RY, Nedogoda SV, Ortenberg 

EA, Belikov AS, Toropova IA (2003)The inventory of Antimicrobials in Russian 

home medicine cabinets. Clin Infect Dis 37: 498-505. 


