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Abstract

Background: Antibiotic resistance (ABR) is a global health crisis. We conducted a cross-sectional survey to describe South African patients’ (n = 782) ABR knowledge, attitudes and perceptions (KAP), differences in KAP between public (n = 379, 48%) and private (n = 403, 52%) practice respondents and associations between attitudes, perceptions and knowledge scores.

Methods: Knowledge scores (15 questions) were placed into low (0% – 53%) and high (> 54%) categories (below and above overall mean). Comparisons were conducted using chi-squared and t-tests.

Results: Of all respondents, 72% believed it was the human body that becomes resistant to antibiotics, 66% stated that antibiotics are good for treating viruses and 25% of patients believed that people should be given antibiotics on demand. Mean knowledge scores were lower in public sector respondents (public 45%, s.d. 15%; private 60%, s.d. 30%; p ≤ 0.001). Public practice patients with high knowledge scores were more likely to report both negative KAP (antibiotic prescriptions justify doctors’ visits, scientists will discover new antibiotics) and protective KAP (finishing a course of antibiotics, antibiotics do not treat all illnesses). Private practice patients with high knowledge scores were marginally less likely to report negative KAP (wanting antibiotics after long illnesses or when very sick) and more likely to report protective KAP (antibiotics have side effects and are a strong treatment).

Conclusion: Our study shows differences in KAP by practice type and that greater knowledge increases the likelihood of protective attitudes, perceptions and behaviours.
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Introduction

Antibiotic resistance (ABR) is an acute global public health threat.1 It is estimated that 700 000 people die from ABR infections in a year.2 The mechanisms of ABR are well described and include enzymatic degradation of antibacterial drugs, alteration of bacterial proteins that are antibacterial targets and changes in bacterial membrane permeability to antibacterial agents.3 The development of ABR is accelerated by the over prescription and misuse of antibiotics.1,4,5,6,7,8,9,10,11

Antibiotic stewardship is critical in the efforts to slow down ABR, and patients play a fundamental role in stewardship.12 One of the core elements of antibiotic stewardship programmes in health care is education of prescribers, dispensers and patients.13 For the latter group, their misuse of antibiotics is in part because of a lack of understanding of the true causes of ABR. A recent systematic review on the public’s understanding of ABR showed that 88% believe ABR originates within the human body, rather than within the microbial organism itself.14 Patients also lack an understanding of their role in controlling ABR with studies showing that 87% of patients blamed ABR on general practitioners for over prescribing antibiotics15 and that limiting ABR was out of their control.16 A lack of understanding of the ramifications of antibiotics overuse leads to overprescribing, as prescribers often feel pressurised to prescribe antibiotics because of patient expectations.5 Seventy-four per cent of respondents who asked for an antibiotic were prescribed one in a United Kingdom (UK)-based study.17 A recent South African study showed that 66% of antibiotic prescribers in primary care feel pressurised to prescribe antibiotics.18

The knowledge of the burden of ABR in the African continent is inadequate because of sparse surveillance data19 and limited monitoring of prescribing behaviours.2,6,14,20,21,22,23,24,25,26,27 The South African department of health published an implementation plan for the antimicrobial resistance strategy framework in 2015 which states that surveillance data in South Africa shows resistance in all major types of bacteria that cause infection.28 The main strength of the South African system are the network of laboratories which provide surveillance data, a strong (if small) group of experts, and infection control systems and practices.28 The main weaknesses are a lack of understanding of the true burden of resistance, incomplete and variably reported data on antimicrobial consumption, limited training opportunities on ABR, lack of accountability and limited research on ABR in South Africa.28 A key strategic enabler in the plan is to raise awareness of ABR in the community. This is to be implemented by developing a communication strategy and methods to target the community, then implementing a campaign for the public on ABR including the improvement of patient knowledge, attitudes and perceptions (KAP) through activities such as awareness weeks.28 Currently, there are limited data from South Africa to guide this process.

In order to contribute to the tailoring of ABR awareness programmes in South Africa, we conducted a cross-sectional study among patients of public and private sector primary health care structures to assess the KAP of patients on antibiotic use and resistance.

Methods

We conducted a cross-sectional survey of patients attending public and private primary health care facilities in South Africa. From April 2016 to May 2017, we collected data from 26 private practice primary care medical and dental centres and six public sector practices. A convenience sampling approach was used; adult (≥ 18 years old) patients attending private sector practices were asked by reception staff to complete the paper-based survey when they arrived for consultations. Adult patients attending public sector facilities were approached by research staff and asked to complete the questionnaire. Paper-based answers were captured onto SurveyMonkey (SurveyMonkey Inc., San Mateo, California, USA) by the research staff.

The structure and content of the survey were based on those used in previously conducted studies7 and were adapted for our setting by discussion with infectious diseases specialists and general practitioners (GPs). The self-administered questionnaire (Appendix 1) recorded basic demographic information, knowledge, perceptions and beliefs about antibiotic use and resistance. Knowledge on ABR was tested through 15 questions that could be answered ‘yes’, ‘no’ or ‘unsure’. These questions were statements, all of which had a correct answer based on the most current biomedical knowledge. We calculated a ‘knowledge score’ for each respondent based on the number of correct answers given. Knowledge scores were calculated from the total number of questions answered by individual respondents rather than the total number of questions in the survey. We categorised all respondents based on the mean score of 53%, as similar studies have utilised this method of categorisation.29,30,31,32 The low (mean and below) knowledge categories were those who scored 0% – 53%, and the high (above mean) knowledge scores were those who scored 54% – 100%. Answers in the ‘unsure’ category of all behaviours or beliefs were grouped together with the ‘disagree’ category answers to get a binary outcome.

Mean knowledge scores and demographic characteristics were compared using t-tests. Chi-squared tests were conducted to test for differences in responses between private and public practice patients. We also stratified patient groups into above and below mean knowledge groups.

All analysis was conducted using Stata 14 (StataCorp. 2015. Stata Statistical Software: Release 14. College Station, TX: StataCorp LP).

Ethical consideration

Ethical approval for this study was granted by the University of Cape Town, Human Ethics Research Committee (HREC REF: 722/2016 and 610/2015). Written informed consent was obtained from all respondents. Ethical clearance was issued by the University of Cape Town, Faculty of Health Sciences on 14 November 2016.

Results

Demographic characteristics

Seven hundred and eighty-two patients completed the survey: 379 (48%) in public practices and 403 (52%) in private sector facilities. Most respondents were female (n = 545, 73%). The largest age group was 25–34 years old (n = 190, 25%) and 44% (n = 326) of patients had completed secondary school. The gender division was similar between public and private practice patients (females: public n = 282, 74%; private n = 263, 72%; p = 0.47), and private sector patients were generally younger (p ≤ 0.001) and had a higher level of education (p ≤ 0.001) (Table 1).
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Beliefs and behaviours

Sixty-one per cent (n = 473) of respondents were concerned about ABR and realised that antibiotics will work less well in the future if they are overused now and 58.0% (n = 456) believed ABR will be costly to the world. Several adverse aspects of antibiotics were noted including 63.0% (n = 491) of respondents stating that antibiotics have a negative effect on the body’s natural balance, 82.0% (n = 637) stating that they are a strong form of medication and should only be taken when absolutely necessary and 53.0% (n = 415) specified they get worried when antibiotics are prescribed, as they prefer not to take them.

Differences can be seen in the beliefs and attitudes between public and private sector patients. Public sector patients were more likely to believe that people should be given antibiotics on demand (public n = 146, 39.0%; private n = 47, 12.0%; p ≤ 0.001). Public sector patients were also more likely to believe that scientists will discover new antibiotics when the old ones stop working (public n = 261, 69.0%; private n = 164, 43.0%; p ≤ 0.001).

There were differences between the groups in terms of behaviours in that private sector patients displayed less harmful behaviours for ABR development. Private sector patients were less likely to report having taken antibiotics meant for a friend or family member (public n = 85, 23%; private n = 37, 10%; p ≤ 0.001), saving unused antibiotics to use at a later time (public n = 97, 26%; private n = 64, 18%; p ≤ 0.001), giving their own antibiotics to a friend or family member (public n = 84, 22%; private n = 46, 13%; p ≤ 0.001) and exaggerating symptoms in order to get antibiotics (public n = 72, 19%; private n = 30, 8%; p ≤ 0.001).

Knowledge scores

Knowledge scores were normally distributed; overall, the mean knowledge score was 53% (s.d. 19.0%). All of the questions were correctly answered by 2 (0.3%) respondents, and 8 (1.0%) respondents answered all of the questions incorrectly. The mean number of non-responsive participants per knowledge question was 13 patients (2.0%). Public sector patients had a lower mean knowledge score compared to private practice patients (45%, s.d 15% vs. 60%, s.d 30%; p ≤ 0.001). Notably, only 13% of all respondents (all n = 100; public n = 47, 13%; private n = 53, 14%; p = 0.64) reported correctly that when people take too many antibiotics, it is not their body that becomes resistant to them. Persons with higher education levels had better knowledge scores (matric or below = 50%, s.d. 18%; tertiary education = 62%, s.d. 20%; p ≤ 0.001).

Private practice patients scored higher on 12 of the 15 knowledge questions. More public practice patients (n = 326, 86%) knew that antibiotics were used to treat bacterial infections in comparison to private sector patients (n = 300, 77%); however, only a small percentage believed that antibiotics are not good for treating viruses (all n = 190, 24%; public n =36, 10%; private n = 154, 39%; p ≤ 0.001). Public sector patients scored lowest on the question around antibiotics being used to treat viruses. Private practice patients scored lowest on the question about the human body becoming resistant to antibiotics and both groups scored low on the question of whether or not flu was caused by bacteria (Table 2).
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Knowledge scores, practice type and associations with antibiotic resistance attitudes

Table 3 explores the associations between knowledge categories, practice types and beliefs and behaviours. Public practice patients reported feeling relieved when being prescribed antibiotics because they felt this meant that the prescriber realised they were sick (low knowledge scorers (low) n = 243, 84%; high knowledge scorers (high) n = 70, 81%) and feeling happy as they felt the visit was justified (low n = 222, 77%; high n = 71, 82%). They noted that they believed it is most important to have antibiotics when one is very sick (low n = 195, 67%; high n = 71, 82%). Both public sector knowledge score groups exhibited some protective behaviours such as finishing the course of antibiotics (low n = 269, 92%; high n = 84, 97%). Public sector high knowledge scorers more frequently noted that taking antibiotics is not about the severity of sickness, but the kind of disease (low n = 252, 87%; high n = 83, 95%). The main difference between knowledge scoring groups in public sector patients was in the protective factors such as the belief that antibiotics can upset the body’s natural balance (low 41%; high 78%; p ≤ 0.01) and that ABR will be costly to the world (low 56%; high 80%; p ≤ 0.001).
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Private practice patients believed that antibiotics should be used when very sick (low n = 88, 92%; high n = 133, 56%) and when sick for a long time (low n = 83, 58%; high n = 133, 56%). Both low and high knowledge scoring groups thought it was important to finish a course of antibiotics (low n = 117, 77%; high n = 237, 98%), those with below mean scores believed it was not about the severity but the kind of illness (n = 105, 74%) and those with high knowledge scores believed antibiotics can upset the body’s natural balance (n = 224, 93%). The two main differences in beliefs of private patients are the belief that antibiotics need to be used conservatively (low 47%; high 75%; p ≤ 0.001) and that ABR will be costly for the world (low 37%; high 72%; p ≤ 0.001).

Public practice patients with high knowledge scores were more likely to report negative and protective behaviours; those with low knowledge scores were less likely to exhibit negative beliefs and behaviours. This pattern is not seen in private practice patients. The high knowledge scorers in this group were marginally less likely to report negative beliefs and behaviours and more likely to report protective behaviours.

Alternative to prescribing

Thirty-eight per cent (n = 295) of patients reported ever being told that antibiotics were not needed for themselves or their child (public n = 100, 27%; private n = 195, 53%; p ≤ 0.001). Alternative strategies are needed in order to reduce the amount of unnecessary prescriptions of antibiotics. One hundred and forty-four patients (18%) would only have been satisfied if antibiotics were prescribed after a visit to the doctor (public n = 92, 24%; private n = 52, 13%; p ≤ 0.001), but the respondents also noted several acceptable alternatives. Three hundred and fifty-nine (46%) patients reported that they would be happy with advice on what to buy over the counter (public n = 121, 32%; private n = 238, 59%; p ≤ 0.001) and 271 would be satisfied with information or reassurance about the illness (all = 35%; public n = 94, 5%; private n = 177, 44%; p < 0.001) (Table 4).
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Thirty-nine per cent (n = 301) of all respondents had at some point visited the doctor specifically so antibiotics could be prescribed (public n =180, 48%; private n =121, 32%; p ≤ 0.001). Of these, 259 (86%) said it was because they thought the antibiotics would make them better, 218 (73%) said they thought antibiotics worked well because you only get them from a nurse or a doctor, and 202 (67%) said they believed the antibiotics would make them be able to get back to work sooner. The main reasons for wanting to take antibiotics included having a bacterial infection (total n = 618, 79%; public n = 339, 90%; private n = 279, 73%; p ≤ 0.001), being sick for a long time (total n = 474, 61%; public n = 264, 70%; private n = 210, 55%; p ≤ 0.001) and being very sick (total = 487, 62%; public n = 266, 71%; private n = 221, 58%; p ≤ 0.001).

Discussion

Our study showed that the majority of patients are aware of the threat of ABR and that antibiotics will work less well in future if over prescribed now. However, it is apparent that patients in both the public and private sector continue to have many misconceptions about antibiotics. Public practice patients were older and had lower levels of education; this is indicative of the inequality of the health system in South Africa.33,34,35 The mean knowledge scores around ABR were suboptimal in both groups, and we identified that poor knowledge was associated with harmful perceptions and behaviours. A high proportion of patients reported they would be satisfied with alternatives to be prescribed.

Beliefs about ABR are different between low and high scoring knowledge groups in both practice types. High knowledge scorers from public practices are more likely to exhibit negative behaviours but also protective behaviours. Low knowledge scorers from private practices exhibit negative behaviours and high knowledge scorers exhibit protective behaviours. These are novel findings, which can create the foundation for activities around patient education programmes for ABR stewardship throughout South Africa.

Our results were similar to the McCoullough et al.’s systematic review of 54 studies on ABR which showed that 88% of the study population believed ABR referred to changes in the human body.14 In our study, this proportion was 72%. Our study showed that 61% of respondents believed that ABR was a problem, and 79% of patient respondents reported this in a similar study in Britain.36 Public practice patients were slightly more concerned about the cost of AMR in comparison to private patients. Thirty-six per cent of participants in both studies did not know that antibiotics do not work for common colds and sore throats,36 a finding corroborated by other studies.4,16,37,38,39,40,41 Just over half of the respondents reported being worried when prescribed antibiotics which is contradictory to other findings in our study such as the noted destructive behaviours and the lack of understanding of the differences between viral and bacterial infections. Private practice patients were more likely to be told antibiotics were not needed for them (53% vs. 27%), which could show that private practice patients are more likely to request antibiotics at appointments and are thus more likely denied this form of treatment. This pressure from patients has been widely reported and is noted as one of the leading causes of the overuse of antibiotics.4,14,20,42,43,44,45,46 This could be a focus area for interventions.

Our study shows that patients attending public health facilities, have a sense of relief when given an antibiotic as the prescription is a validation of their illness. This is problematic as this need for validation could override the benefits of knowledge about ABR showing that knowledge does not necessarily translate into positive behavioural changes. Our study did show acceptable alternatives to prescribing, such as giving advice on what to buy over the counter, and these methods, along with providing patients with accurate information about ABR, would need to be utilised in order to make sure patients feel their visits have been validated.

Our study shows that high knowledge scores are not exclusively related to positive behaviours and beliefs. This is similar to other studies which showed that those with higher knowledge levels were no less likely to be prescribed an antibiotic.37 Our results are similar to findings from previous studies showing that any planned interventions may be partially effective if focusing on increasing awareness in patient populations, but this cannot be the sole intervention.

Limitations

We must highlight that this survey relied on convenience sampling, and thus, the results might not be generalisable to the general population. All participants were from urban settings, and so the KAP of rural patients was not explored. Selection bias could have occurred as only literate participants would have opted in to complete the survey. People with certain traits may have been more prone to accepting, such as those who felt confident about their knowledge of ABR. A further selection bias factor is that only patients who were already at health care practices were requested to complete the survey. These persons would possibly be different to the general public in that they sought health care and therefore might have more knowledge of available treatments such as antibiotics. There was also a possibility that those coming to the clinic to collect the medication were not the patients themselves, but the caretakers or family members of the patients; this could influence the answers given. There was no mechanism in place to ensure that people did not complete the survey more than once, but given that the study took some time to complete, and there was no specific incentive to participate, double completions were unlikely. Social desirability bias could be introduced as the accuracy of answers could not be assessed, because they are self-reported, but this was minimised as the surveys were anonymous.

Potential intervention points

A range of intervention points could be utilised including education programmes for patients, shortened and delayed prescriptions and alternatives to be prescribed. Education has been successful in a range of settings,42 and our study indicated that high knowledge scorers generally exhibit more protective beliefs and behaviours than those with low knowledge scores, which could show that education programmes could be a useful intervention in South Africa to encourage positive behavioural changes. Similar studies have suggested educating patients about the consequences of the misuse of antibiotics and what diseases actually require antibiotics,11 and on not reusing and recycling antibiotics and not to self-medicate,37 issues seen in our findings. Educational programmes should be run with caution as some studies have reported that such interventions led to more frequent requests for antibiotics.45 In the South African setting, these educational programmes could take the form of patient and prescriber communication tools, radio adverts and online media, which is becoming a widely used resource in South Africa.

As knowledge is not always associated with positive behaviours, different intervention options should be sought such as delaying antibiotic prescriptions.37 This has been shown to be effective in decreasing antibiotic use;47 however, this method has led to some patient dissatisfaction.48 A further reportedly effective intervention would be to shorten the course of antibiotics prescribed,37 which would reduce the risk of patients having leftover antibiotics and thus prevent harmful behaviours such as sharing antibiotics with friends and family and saving antibiotics for future use which was reported in a systematic review11 and in our study.

This study has yielded information which may assist in using alternatives to be prescribed such as different treatments (vitamins, over the counter medications). Our study has shown that these alternatives would be acceptable in the South African setting. These alternatives should be shared with practitioners, and future research should focus on the most effective alternatives, which should then become common practice.

Conclusion

Our study demonstrates that there are differences in the attitudes, perceptions and behaviours of public and private health care patients of antibiotic use and resistance. Our findings also illustrate that those with greater knowledge of ABR tend to exhibit more protective behaviours and beliefs. The study has shown a range of intervention points that could be effective in South Africa including education programmes, shortened and delayed prescriptions, and alternatives to be prescribed. We encourage further in-depth qualitative research with patient groups to better understand the required messages for ABR interventions and the effectiveness of existing patient education strategies around the topic.

Acknowledgement

The authors want to thank the Federation of Infectious Diseases Societies of Southern Africa (FIDSSA).

Competing interest

The authors have declared that no competing interest exist.

Author contributions

All authors contributed equally to this work.

Funding

This work was supported by an unrestricted grant from the Federation of Infectious Diseases Societies of Southern Africa and GlaxoSmithKline. The funders played no role in the design, conduct or reporting of the study.

Data availability statement

The data are available upon request from the author.

Disclaimer

The views and opinions expressed in this article are those of the authors and do not necessarily reflect the official policy or position of any affiliated agency of the authors.

References


	1. 	World Health Organization. The evolving threat of antimicrobial resistance: Options for action. WHO Publ [serial online]. 2012 [cited 2016 Nov 01];1–119. Available from: http://www.ijmr.org.in/article.asp?issn=0971-5916;year=2014;volume=139;issue=1;spage=182;epage=183;aulast=kapi.

	2. 	O’Neill J. Tackling drug-resistant infections globally: Final report and recommendations the review on antimicrobial resistance. United Kingdom: UK Government and the Wellcome Trust; 2016.

	3. 	Dever LA, Dermody TS. Mechanisms of bacterial resistance to antibiotics. Arch Intern Med. 1991;151(5):886–895. https://doi.org/10.1001/archinte.1991.00400050040010

	4. 	Jin C, Ely A, Fang L, Liang X. Framing a global health risk from the bottom-up: User perceptions and practices around antibiotics in four villages in China. Health Risk Soc. 2011;13(5):433–449. https://doi.org/10.1080/13698575.2011.596188

	5. 	Tonkin-Crine S, Yardley L, Little P. Antibiotic prescribing for acute respiratory tract infections in primary care: A systematic review and meta-ethnography. J Antimicrob Chemother. 2011;66(10):2215–2223. https://doi.org/10.1093/jac/dkr279

	6. 	Hounsa A, Kouadio L, De Mol P. Self medication with antibiotics obtained from private pharmacies in Abidijan, Cote de’Ivoire. Med Mal Infect. 2010;40(6):333–340. https://doi.org/10.1016/j.medmal.2009.10.002

	7. 	Tamma PD, Cosgrove SE. Let the games begin: The race to optimise antibiotic use. Lancet Infect Dis. 2014;14(8):667–668. https://doi.org/10.1016/s1473-3099(14)70809-6

	8. 	Srivastava RK. National Policy for Containment of Antimicrobial Resistance India. Dir Gen Heal Serv Minist Heal Fam Welf [serial online]. 2011. Available from: http://www.indiaenvironmentportal.org.in/content/397419/national-policy-for-containment-of-antimicrobial-resistance/.

	9. 	Abera B, Kibret M, Mulu W. Knowledge and beliefs on antimicrobial resistance among physicians and nurses in hospitals in Amhara Region, Ethiopia. BMC Pharmacol Toxicol. 2014;15(1):26. https://doi.org/10.1186/2050-6511-15-26

	10. 	Lee GC, Reveles KR, Attridge RT, et al. Outpatient antibiotic prescribing in the United States: 2000 to 2010. BMC Med. 2014;12(1):96. https://doi.org/10.1186/1741-7015-12-96

	11. 	Pechère JC. Patients’ Interviews and Misuse of Antibiotics. Clin Infect Dis. 2001;33(Suppl 3):S170–S173. https://doi.org/10.1086/321844

	12. 	Ewers T, Knobloch MJ, Safdar N. Antimicrobial stewardship: The role of the patient. Curr Treat Options Infect Dis. 2017;9(1):92–103. https://doi.org/10.1007/s40506-017-0106-z

	13. 	Centers for Disease Control and Prevention. CDC core elements of hospital antibiotic stewardship programs. US Department of Health and Human Services, CDC. 2014.

	14. 	McCullough AR, Parekh S, Rathbone J, Del Mar CB, Hoffmann TC. A systematic review of the public’s knowledge and beliefs about antibiotic resistance. J Antimicrob Chemother. 2016;71(1):27–33. https://doi.org/10.1093/jac/dkv310

	15. 	Hawkings NJ, Wood F, Butler CC. Public attitudes towards bacterial resistance: A qualitative study. J Antimicrob Chemother. 2007;59(6):1155–1160. https://doi.org/10.1093/jac/dkm103

	16. 	Brooks L, Shaw A, Sharp D, Hay AD. Towards a better understanding of patients’ perspectives of antibiotic resistance and MRSA: A qualitative study. Fam Pract. 2008;25(5):341–348. https://doi.org/10.1093/fampra/cmn037

	17. 	McNulty CAM, Nichols T, French DP, Joshi P, Butler CC. Expectations for consultations and antibiotics for respiratory tract infection in primary care: The RTI clinical iceberg. Br J Gen Pract. 2013;63(612):429–436. https://doi.org/10.3399/bjgp13x669149

	18. 	Farley E, Stewart A, Davies M-A, Govind, M, van den Bergh D, Boyles T. Knowledge, attitudes and perceptions of antibiotic use and resistance among primary care prescribers in South Africa. South African Med J. 2018;108(9):763–771. https://doi.org/10.7196/samj.2018.v108i9.129339

	19. 	WHO. Antimicrobial resistance. Bull World Health Organ. 2014;61(3):383–394. https://doi.org/10.1007/s13312-014-0374-3

	20. 	Pereko DD, Lubbe MS, Essack SY. Public knowledge, attitudes and behaviour towards antibiotic usage in Windhoek, Namibia. S Afr J Infect Dis. 2015;30(4):134–137. https://doi.org/10.1080/23120053.2015.1107290

	21. 	Thriemer K, Katuala Y, Batoko B, et al. Antibiotic prescribing in DR Congo: A knowledge, attitude and practice survey among medical doctors and students. PLoS One. 2013;8(2):e55495. https://doi.org/10.1371/journal.pone.0055495

	22. 	Van Boeckel TP, Gandra S, Ashok A, Caudron Q, Grenfell B3, Levin SALR. Global antibiotic consumption 2000 to 2010: An analysis of national pharmaceutical sales data. Lancet Infect Dis. 2014;14(8):742–750. https://doi.org/10.1016/s1473-3099(14)70780-7

	23. 	Davies SC. Infections and the rise of antimicrobial resistance. Annu Rep Chief Med Off – Vol Two. 2013;Chapter 5:73. https://doi.org/10.1016/s0140-6736(13)60604-2

	24. 	Gebeyehu E, Bantie L, Azage M. Inappropriate use of antibiotics and its associated factors among urban and rural communities of Bahir Dar city administration, northwest Ethiopia. PLoS One. 2015;10(9):1–14. https://doi.org/10.1371/journal.pone.0138179

	25. 	Viberg N, Kalala W, Mujinja P, Tomson G, Lundborg CS. “Practical knowledge” and perceptions of antibiotics and antibiotic resistance among drugsellers in Tanzanian private drugstores. BMC Infect Dis. 2010;10:270. https://doi.org/10.1186/1471-2334-10-270

	26. 	O’Neill J. Antimicrobial resistance : Tackling a crisis for the health and wealth of nations. Rev Antimicrob Resist. 2014;1:1–16.

	27. 	Sanya TE, Fakeye TO, Adisa R, Segun JS. Use of antibiotics among non-medical students in a Nigerian University. Afr Health Sci. 2013;13(4):1149–1155. https://doi.org/10.4314/ahs.v13i4.41

	28. 	National Ministry of Health SA. Implementation plan for the antimicrobial resistance strategy framework in South Africa: 2014–2019. South Africa: Republic of South Africa, Department of Health; 2015, p. 1–31.

	29. 	Azeem M, Tashani M, Barasheed O, et al. Knowledge, attitude and practice (KAP) Survey concerning antimicrobial use among Australian Hajj Pilgrims. Infect Disord – Drug Targets. 2014;14(2):125–132. https://doi.org/10.2174/1871526514666140713161757

	30. 	Zhao J, Shen K, Xiang L, et al. The knowledge, attitudes and practices of parents of children with asthma in 29 cities of China: A multi-center study. BMC Pediatr. 2013;13(1):2–7. https://doi.org/10.1186/1471-2431-13-20

	31. 	Barua A. Methods for Decision-Making in Survey Questionnaires Based on Likert Scale. J Asian Sci Res [serial online]. 2013 [cited 2016 Dec 01];3(1):35–38. Available from: https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahukewjnsdufj93cahwqd8akhvjcausqfjaaegqiabac&url=http%3a%2f%2fpakacademicsearch.com%2fpdf-files%2fsci%2f2%2f35-38.pdf&usg=aovvaw13m2wvpjieadxigd4kcrbi.

	32. 	Manuscript A. Tuberculosis hospitals in South Africa. 2013;16(1):1–16. https://doi.org/10.5588/ijtld.10.0791.a

	33. 	Benatar SR. Health care reform and the crisis of HIV and AIDS in South Africa. N Engl J Med Health [serial online]. 2004 [cited 2016 Dec 01];351(1):81–92. Available from: https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahukewi8v4joj93cahwjkcakhfwjc08qfjaaegqibbac&url=https%3a%2f%2fpdfs.semanticscholar.org%2f8f5f%2f93bff7ed514c9dadf28af74cde09683cfe58.pdf&usg=aovvaw1935ppcwhuvgy-x85d4aot. Accessed on 1 December 2016.

	34. 	Harris B, Goudge J, Ataguba JE, et al. Inequities in access to health care in South Africa. J Public Health Policy. 2011;32(Supp. 1): S102–S123. https://doi.org/10.1057/jphp.2011.35

	35. 	Coovadia H, Jewkes R, Barron P, Sanders D, McIntyre D. The health and health system of South Africa: Historical roots of current public health challenges. Lancet. 2009;374(9692):817–834. https://doi.org/10.1016/s0140-6736(09)60951-x

	36. 	McNulty CAM, Boyle P, Nichols T, Clappison P, Davey P. Don’t wear me out – The public’s knowledge of and attitudes to antibiotic use. J Antimicrob Chemother. 2007;59(4):727–738. https://doi.org/10.1093/jac/dkl558

	37. 	McNulty CAM, Boyle P, Nichols T, Clappison P, Davey P. The public’s attitudes to and compliance with antibiotics. J Antimicrob Chemother. 2007;60(Suppl 1):63–68. https://doi.org/10.1093/jac/dkm161

	38. 	Kenealy T, Arroll B, Kenealy T. Antibiotics for the common cold and acute purulent rhinitis. Cochrane Database Syst Rev. 2013;6(3):CD000247. https://doi.org/10.1002/14651858.cd000247.pub3

	39. 	Gulliford MC, Dregan A, Moore MV, et al. Continued high rates of antibiotic prescribing to adults with respiratory tract infection: Survey of 568 UK general practices. BMJ Open. 2014;4(10):e006245. https://doi.org/10.1136/bmjopen-2014-006245

	40. 	Wang J, Wang P, Wang X, Zheng Y, Xiao Y. Use and prescription of antibiotics in primary health care settings in China. JAMA Intern Med. 2014;174(12):1914–1920. https://doi.org/10.1001/jamainternmed.2014.5214

	41. 	Spinks A, Glasziou PP, Del Mar CB. Antibiotics for sore throat (Review). Cochrane Database Syst Rev. 2013;11(2):CD000023. https://doi.org/10.1002/14651858.cd000023.pub4

	42. 	Huttner B, Goossens H, Verheij T, Harbarth S. Characteristics and outcomes of public campaigns aimed at improving the use of antibiotics in outpatients in high-income countries. Lancet Infect Dis. 2010;10(1):17–31. https://doi.org/10.1016/s1473-3099(09)70305-6

	43. 	Arnold SSS. Interventions to improve antibiotic prescribing practices in ambulatory care (Review). Cochrane Database Syst Rev. 2009;(4). https://doi.org/10.1002/14651858.cd003539.pub2

	44. 	Hardy-Holbrook R, Aristidi S, Chandnani V, Dewindt D, Dinh K. Antibiotic resistance and prescribing in Australia: Current attitudes and practice of GPs. Healthc Infect. 2013;18(4):147–151. https://doi.org/10.1071/hi13019

	45. 	Roope LSJ, Tonkin-crine S, Butler CC, et al. Reducing demand for antibiotic prescriptions : Evidence from an online survey of the general public on the interaction between preferences, beliefs and information, United Kingdom, 2015. Euro Surv. 2018;23(25):1–11. https://doi.org/10.2807/1560-7917.es.2018.23.25.1700424

	46. 	McCullough AR, Rathbone J, Parekh S, Hoffmann TC, Del Mar CB. Not in my backyard: A systematic review of clinicians’ knowledge and beliefs about antibiotic resistance. J Antimicrob Chemother. 2015;70(9):2465–2473. https://doi.org/10.1093/jac/dkv164

	47. 	Arrol B, Goodyear-Smith F, Thomas D, Kerse N. Delayed antibiotic prescriptions : What are the experiences and attitudes. J Fam Pract. 2002;51(11):954–959. https://www.ncbi.nlm.nih.gov/pubmed/12485551.

	48. 	Dowell J, Pitkethly M, Bain J, Martin S. A randomised controlled trial of delayed antibiotic prescribing as a strategy for managing uncomplicated respiratory tract infection in primary care. Br J Gen Pract [serial online]. 2001[cited 2016 Dec 01];51(March):200–205. Available from: https://www.ncbi.nlm.nih.gov/pubmed/11255901.



Appendix 1: Questionnaire

Knowledge attitudes and perceptions of antibiotic use among patients in primary care in South Africa

Gender: Male/ Female

Age: Under 25/ 26-35/ 36-45/ 46-55/56-65/ Above 65

Type of clinic: Private GP/ government clinic

Highest level of education: Grade 1 – 8/ Grade 9-11/ Matric/ University degree/ Postgraduate degree

Knowledge


	Which of the following is true? (True/False/Unsure)

	Antibiotics are good for treating germs called viruses.

	Antibiotics are good for treating germs called bacteria.

	Colds, flu and runny nose are usually caused by germs called bacteria.

	Our body has ‘good’ bacteria which keeps us healthy.

	Antibiotics can be harmful by killing the ‘good’ bacteria.

	Antibiotics only kill the ‘bad’ bacteria that make you sick.

	People can be allergic to antibiotics.

	Antibiotics can cause diarrhoea.

	All people with a sore throat need antibiotics.

	Antibiotics are needed for most sexually transmitted infections (STI’s).

	People with pneumonia need antibiotics.

	Antibiotics are needed for most urine infections.




	Which of the following are true? (True/False/Unsure)

	Antibiotics do not have side effects.

	Antibiotics can upset your body’s natural balance.

	It’s important for me to finish the course of antibiotics I have been prescribed.

	If people demand an antibiotic, the doctor/nurse should give it to them.

	Antibiotics should be available without a prescription.

	Antibiotics are strong and you should only take them when you really need them.




	With regard to antibiotic resistance, which of the following are true (True/False/Unsure)

	When people take too many antibiotics their body becomes resistant to them.

	When people take too many antibiotics the germs becomes resistant to them.

	Antibiotics will work less well in future if we overuse them now.

	Antibiotic resistance is likely to be very costly to the world.

	Scientists will discover new antibiotics if the current ones stop working.




	When is it most important to have antibiotics? (True/False/Unsure)

	When the doctor or nurse thinks I have a bacterial infection.

	When I have been sick for a long time.

	When I am very sick.

	When I tried simple remedies but they did not work.

	It is not about how sick I am, it depends what kind of illness I have.




	Have you ever been to the clinic specifically because you wanted an antibiotic for you or your child?

	Yes - Continue to question 6

	No - go to question 7




	If yes, what were your beliefs about antibiotics? (Tick all that apply)

	I thought antibiotics would make me or my child better.

	I think antibiotics work well because you can only get them from the doctor or nurse.

	Antibiotics are harmless so it’s better to be safe.

	I believed they would help me get back to work sooner.

	It is good to have a stock of antibiotics at home for when you need them.

	I am a woman of child bearing age and am confident I can self-diagnose cystitis.




	Have you ever been told that antibiotics are not needed for you or your child? If yes, what did the doctor or nurse do? (tick all that apply)

	Explained that I or my child had a virus and antibiotics will not help.

	Explained that antibiotics have side effects which could make me feel worse.

	Explained what to expect in terms of symptom resolution.

	I was given written information about why antibiotics would not help and may cause harm.

	I was given written information about what to expect in terms of symptom resolution.

	I was told I or my child needed follow-up if symptoms did not improve.

	I was prescribed symptomatic relief.

	I was given a delayed prescription for antibiotics (a prescription I could only collect after a few days if I wasn’t better).




	If you or your child had a cough or cold and the doctor or nurse said you did not need antibiotics, which of the following is likely to leave you satisfied with the consultation? (tick all that apply)

	Advice on what to buy over the counter.

	A different medicine that is only available on prescription.

	A homeopathic remedy.

	An injection of vitamins.

	Referral to a traditional healer.

	Information and reassurance about the illness.

	I would only be satisfied if I was given an antibiotic.




	Which of the following apply to you? (True/False/Unsure)

	I have taken antibiotics that were prescribed for a friend or family member.

	I have saved unused antibiotics to use at a later time.

	I have given my antibiotics to a friend or family member.

	I have exaggerated my symptoms to get antibiotics.




	How do you feel when the doctor or nurse prescribes antibiotics (Yes/Unsure/No)

	Relieved that the doctor or nurse realises I am sick.

	Happy because my visit was justified.

	Annoyed because too many antibiotics are being prescribed.

	Worried because I prefer not to take antibiotics unless absolutely necessary.
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TABLE 1: Demographic characteristics.

Variable Total Public Private  Chi-square
(N=782) (N=379) (NV=403) test
n % n % n %

Gender

Female 545 73 282 74 263 72 047

Male 199 27 97 26 102 28

Missing 38 - 0 - 38 -

Age

<25 83 11 8 24 101 27  <0.001

25-34 190 25 68 18 92 24

35-44 160 21 78 21 72 19

45-54 150 20 61 16 55 15

55-64 16 15 51 13 32 8

>65 58 8 31 8 27 7

Missing 25 - 1 - 24 -

Highest level of education

Grade 1-8 0 12 8 23 5 1 <0001

Grade 9-11 173 23 148 39 25 7

Matric 326 44 128 34 198 54

University degree 106 14 2 1 45 12

Postgraduate degree 47 6 13 3 3 25

Missing 40 - 3 - 37
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TABLE 2: Knowledge questions, correct answers by practice type (p-values from

chi-square tests).

Public Private  Chi-square
(N=782) (N=379)  (N=403) test
n % n % n %

Antibioticsare notgood for 190 24 36 10 154 39  <0.001

treating germs called viruses

Antibiotics are good for 626 80 326 8 300 77 0001

treating germs called bacteria

Colds, fluand runnynoseare 142 18 33 9 109 28  <0.001

not usually caused by germs

called bacteria

Our body has ‘good” bacteria 551 70 229 61 322 8  <0.001

which keeps us healthy

Antibiotics can be harmfulby 412 53 169 45 243 62  <0.001

killing the ‘good” bacteria

Antibiotics donotonly kill the 264 34 51 13 213 54  <0.001

‘bad” bacteria that make you

sick

People can be allergic to 638 82 297 79 341 8 0006

antibiotics

Antibiotics can cause 428 55 140 37 288 74 <0001

diarrhoea

All people withasore throat 398 51 108 29 290 75  <0.001

do not need antibiotics

Antibiotics are needed for 361 46 203 54 158 40  <0.001

most sexually transmitted

infections

People with pneumonianeed 509 65 242 64 267 68 0.9

antibiotics

Antibiotics are needed for 498 64 270 72 228 58 <0001

most urine infections

Antibiotics do have side- 514 66 210 53 313 79 <0.001

effects

When people taketoomany 100 13 47 13 53 14 064

antibiotics their body does not

become resistant to them

When people take toomany ~ 481 62 213 56 268 69  <0.001

antibiotics the germs
becomes resistant to them
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TABLE 3: Beliefs and behaviours between low and high knowledge scorers in both the public and private sector

Harmful beliefs Total Public (V = 379) Private (IV = 403)
N=T8 7w knowledge High knowledge  Chi-square  Low knowledge High knowledge  Chi-square
(V= 291) agree/true (N=87) test (high (N =154) (N=243) test (high
agree/ true vs. low) agree/true agree/true vs. low)
n % n % n % n % n %

If people demand an antibiotic, the doctor or nurse 193 25 108 37 38 a4 0.02 23 15 24 10 <0.001
should give it to them
Antibiotics should be available without a 137 18 66 23 24 28 0.02 22 15 25 10 <0.001
prescription
Scientists will discover new antibiotics if the 425 54 191 66 70 80 0.01 57 39 107 45 032
current ones stop working
| have been to the clinic/ doctor specifically 301 38 134 46 46 53 028 39 27 82 34 017
because | wanted an antibiotic
| have taken antibiotics that were prescribed fora 122 16 62 21 23 26 033 14 11 23 10 090
friend or family member
| have saved unused antibiotics to use at alater 161 21 70 24 27 31 0.20 22 16 42 18 063
time
| have given my antibiotics toa friend or family 130 17 59 20 25 29 0.10 21 16 25 1 020
member
| have exaggerated my symptoms to get antibiotics 102 13 50 17 2 25 0.10 16 12 14 6 005
When | am prescribed antibiotics | feel relieved 463 29 243 8 70 81 043 62 48 88 40 013
that the doctor or nurse realises | am sick
When | am prescribed antibiotics | feel happy 407 52 222 77 71 82 035 45 36 69 33 056
because my visit was justified
It is most important to have antibiotics when | 474 61 195 67 69 79 0.03 83 58 127 53 035
have been sick for a long time
It is most important to have antibiotics when lam 487 62 195 67 71 82 0.01 88 62 133 56 023
very sick
It is most important to have antibiotics when | 427 55 171 59 63 72 0.021 69 49 124 52 050
tried simple remedies but they did not work
Protective beliefs
Antibiotics can upset your body’s natural balance 491 62 119 4 67 78 <0.001 81 53 224 93 <0.001
It is important for me to finish the course of 707 90 269 92 8 97 039 117 77 237 98 <0.001
antibiotics | have been prescribed
Antibiotics are strong and you should only take 637 81 238 82 79 91 01 99 66 221 91 <0.001
them when you really need them
Antibiotics will work less well in future if we 473 61 161 55 63 72 001 69 47 180 75 <0.001
overuse them now
Antibiotic resistance is likely to be very costly to 456 58 163 56 70 80 <0.001 52 37 171 72 <0.001
the world
When | am prescribed antibiotics | feel annoyed 174 22 60 21 29 34 0.013 32 26 53 26 097
because too many antibiotics are being prescribed
When | am prescribed antibiotics | feel worried 415 53 162 56 57 66 0.091 69 54 127 60 034
because | prefer not to take antibiotics unless
absolutely necessary
It is most important to have antibiotics when the 618 79 259 89 80 %2 043 92 64 187 78 0.002
doctor or nurse thinks | have a bacterial infection
Taking antibiotics is not about how sick | am, it~ 654 84 252 87 83 9% 0.023 105 74 214 89 <0.001

depends what kind of illness | have
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TABLE 4: Acceptable alternatives to prescribing.

Variable Total Public Private  Chi-square
(N=782)  (N=379)  (N=403) test
n % n % n %

Advice on what to buy 359 46 121 32 238 59  <0.001

over the counter

Adifferent medicine that 235 30 101 27 134 33 0.044

is only available on

prescription

Ahomeopathicremedy ~ 86 11 63 17 23 6  <0.001

Aninjection of vitamins 236 30 92 24 144 36  <0.001

Referral to a traditional s1 7 28 7 23 6 0.34

healer

Information and 271 35 94 25 177 44 <0.001

reassurance about the

illness

Iwould only be satisfied if 144 18 92 24 52 13  <0.001

| was given an antibiotic
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