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 Background: There is a dire need to preserve antibiotics currently 

in use to avert resistance. Appropriate use of antibiotics would 

ensure antimicrobial stewardship. Doctors are in the forefront of 

prescriptions. Their knowledge of and proper prescription practice 

as well as what influences their antibiotic prescriptions go a long 

way in mitigating antimicrobial resistance. 

Aim: To ascertain the knowledge, practices and influencers of 

antibiotic prescriptions of doctors in Nigeria. 

Methods: An online self-administered questionnaire on aspects of 

knowledge of when to prescribe antibiotics, actual prescription 

practice, and factors that influence prescription, was employed. 

Questionnaires were sent out in doctors’ social media groups as 

google forms soliciting for responses. Responses were 

automatically entered into google spreadsheets and data analysed 

using SPSS version 21. 

Results: A total of 258 doctors responded. The overall mean (SD) 

knowledge score (%) was 66.0±9.3 with a range of 40.0-93.3. 

Family physicians and paediatricians had higher mean knowledge 

scores than those in other specialities (p<0.001). The overall mean 

appropriate practice score was 66.8±8.4 with a range of 40.0-85.7. 

The mean proper practice scores were highest among the family 

physicians, paediatricians and public health physicians (p=0.002). 

The greater the years of medical practice the more the mean 
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knowledge score (p=0.007) and likewise doctors in tertiary care 

knew more than those in secondary and primary care (p=0.002). 

Possession of prior information on antibiotic stewardship resulted 

in higher knowledge (p<0.001) and practice (p=0.015) scores, 

while having facility antibiotic protocols/ antibiotic stewardship 

committees was akin to better knowledge (p=0.032) and 

prescription practice (p=0.012). There was a weak though 

statistically significant positive linear relationship between 

knowledge and practice scores (rs=0.291, p<0.001. Knowledge 

accounted for only 9.2% (R2=0.092) of variability in practice 

scores. A 1% increase in knowledge score increased practice score 

by 0.3%. Major influencers of prescribing practice were history of 

prior use of antibiotics by the patient (97.3%), cost of antibiotics 

intended to be prescribed (95.3%), age of patient (93.1%), request 

for antibiotics by the patient (89.6%), and patients presenting with 

high fevers (70.5%). 

Conclusion: Demographic characteristics of respondents 

influenced knowledge but not necessarily practice. Knowledge of 

appropriate antibiotic prescription had little effect on actual 

prescribing practice. The factors that affected prescribing practice 

were previous training on AMS and availability of institutional 

protocols and treatment guidelines. It is recommended that all 

medical practitioners receive training on AMS and adhere to 

institutional treatment protocols. 

 

This article was published under the Creative Commons License 4.0.  

 

Introduction 

Antibiotics are among the most frequently prescribed medications. Since the discovery of penicillin, 

the first antibiotic, scores of antibiotics of varied classes have been added to the physician’s 

armamentarium against microbial infections. An innate feature of every biological species is to self-

propagate and prevent extinction. This invariably applies to microbes which ensure survival by 

mutation of genetic material in a bid to avert extermination by antimicrobial agents. Herein lies the 

principle of antimicrobial resistance.  

 

Although antimicrobial resistance (AMR) is a natural phenomenon, the process has been much 

enhanced because of the overuse, underuse, and misuse of antimicrobials.1 Infections caused by 

antibiotic-resistant microbes are difficult and sometimes impossible to treat. They pose a severe public 

health threat.2 The world is currently running out of effective antibiotics and reports show that common 

bacterial infections, including urinary tract infections, sepsis, sexually transmitted infections, and some 

forms of diarrhoea, now manifest high rates of resistance against antibiotics previously used to treat 

these infections.2 Antibiotic-resistant infections necessitate extended hospital stays, additional follow-

up doctor visits and costly toxic alternatives.3 Antibiotic resistance is a global phenomenon and multiple 

factors have been found to contribute to its increasing prevalence. These factors hinge on inadequate 

human behaviour such as patient self-medication, noncompliance with recommended treatments, and 

over-prescription of antimicrobials by physicians in the absence of appropriate indications.4 Hospital 

practices, especially in large facilities, also provide a fertile ground for breeding and transmitting 

antibiotic resistant microbes.4 Other determinants of antibiotic resistance are traits inherent in and 

factors associated with the microorganism.5  

 

https://creativecommons.org/licenses/by/4.0/
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Nigeria has a high burden of AMR and the reasons for this are multifactorial.6 Prescription monitoring 

is virtually non-existent and prescription-only medicines, including antimicrobials, are routinely 

available over the counter in pharmacies and patent medicine outlets. Even though there is legislation 

on control of use of antimicrobials, this is not enforced, and drugs are sold in open markets by untrained 

persons many times under unfavourable storage conditions, without need for formal prescriptions.  

To combat antibiotic resistance, the concept of antimicrobial stewardship (AMS) was enunciated. AMS 

is the effort to measure and improve how antibiotics are prescribed by clinicians and used by patients.7 

Clinicians ought to be primarily responsible for the decision to use antibiotics. Protocols and guidelines 

are put in place for healthcare personnel to avert antibiotic abuse. To ensure that options exist for 

treating infections, it is imperative to make the best use of currently available antimicrobials based on 

local antibiotic sensitivity patterns. This is the main thrust of AMS programmes which hitherto have 

been focussing on ensuring the proper use of antimicrobials to provide the best patient outcomes, lessen 

the risk of adverse effects, promote cost-effectiveness, and reduce or stabilize levels of resistance.8  

 

In Nigeria, most hospitals do not implement AMS strategies; prescriptions are based on clinical acumen 

and affordability, with minimal laboratory support.9, 10 It has also been reported that among health 

workers (physicians and others), antibiotics are prescribed for infections considered to be viral.11 

Continued research on the knowledge, attitudes, prescribing habits and factors that underlie the 

prescribing habits of clinicians is vital. This study was therefore carried out to ascertain the knowledge 

gaps, prescribing practices, and factors that influence antibiotic prescription among Nigerian doctors. 

This will contribute to raising awareness on the severity and magnitude of the problem of improper and 

over-prescription of antibiotics which is a prerequisite for improving prescription practices.  

Information generated would be helpful in initiating and designing simple interventions geared towards 

improving clinicians’ antibiotic prescription, and in the long run, safeguarding the few available potent 

antimicrobials. 

 

Methods 
An online descriptive, cross-sectional, questionnaire-based survey was conducted on medical doctors 

in private and public health facilities in Nigeria from September to November, 2021. A link to the 

questionnaire was sent to medical doctors’ social media groups on WhatsApp and Telegram, requesting 

them to fill Google forms (self-administered questionnaires) anonymously and voluntarily. The link 

was sent out once every week for the three-month survey. The questionnaire (attached as a 

supplementary file) consisted of 39 questions designed to collect sociodemographic data, evaluate the 

knowledge the medical doctors had of judicious use of antibiotics, their antibiotic prescribing practices, 

their attitudes towards, in addition to influencers of, antibiotic prescription. The questionnaire entered 

data automatically into Excel spreadsheets. 

  

Demographic information included age, gender, duration of medical practice, level of practice, place of 

practice, type of practice and field of medicine practiced. Knowledge addressed appropriate indications 

and use of antibiotics for common ailments. The practice section looked out for the use of antibiotics in 

common clinical situations, adjudging whether they were judiciously employed or not. There were also 

queries on knowledge of antimicrobial stewardship, bacterial resistance and facility-based policies on 

antibiotic use. There were 15 queries testing knowledge of appropriate antibiotic prescription and 7 on 

aspects of prescription practice. For Knowledge and Practice, using a 5-point Likert scale (1-5) the best 

answer got 5, and this could either be ‘Always’ or ‘Never’(for Practice) and ‘Strongly agree’ or Strongly 

disagree’ (for Knowledge).  If ‘Always’(or ‘Strongly agree’) scored 5, then ‘Often’ (or Agree) scored 

4, ‘Sometimes’3 (or Neutral), ‘Rarely’ (or Disagree) 2 and ‘Never’ (or Strongly disagree) 1. If ‘Never’ 

was the best answer, it scored 5, and in the same vein scores decreased till ‘Always’ scored 1. The total 

available score for Knowledge was 75 (15 questions multiplied by 5). For Practice, it was 35 (7 

questions multiplied by 5). For each respondent the Knowledge score was calculated as totalled scores 

out of 75, and percentages of the proportions generated by multiplying by 100. Likewise, the Practice 

score for each respondent was calculated as totalled scores out of 35, and percentages of the proportions 

generated by multiplying by 100.  

 



Page 4 of 13 
 

Nine questions were posed on factors that may have an influence on antibiotic prescription. As regards 

‘influencers of prescriptions’ responses were recorded on a 5-point scale, where ‘always’ was 5, ‘often’ 

4, ‘sometimes’ 3, ‘rarely’ 2 and ‘never’ 1, for each subject. Percentages of proportions were calculated 

for each response. The internal consistency of the study instrument was quite reliable for the knowledge 

and influencer domains as indicated by Cronbach’s alpha (α) scores12 of 0.7 and 0.6 respectively, but 

not for the practice domain (α = 0.4). 

 

Statistical Analysis 

Data were analysed using SPSS Version 21 software. The normality of the knowledge and practice 

scores were tested using Kolmogorov–Smirnov test. The result showed that the data for both knowledge 

(p=0.014) and practice (p<0.001) scores were not normally distributed. Therefore, Mann-Whitney U 

Test was used to compare the mean knowledge and practice scores between two independent groups of 

a categorical variable, while Kruskal-Wallis H Test was used when the categorical variable had three 

or more independent groups.  The relationship between knowledge and practice scores was examined 

using Spearman's rank-order correlation while Log-Log Linear regression analysis was used to predict 

the effect of a change in knowledge score on practice score. P-value ≤0.05 was considered statistically 

significant. 

 

Results  
258 doctors responded to the online questionnaire. Their characteristics are outlined in table 1. 

 

Table 1. Characteristics of respondents 

Characteristic  Frequency [N=258] Percentage 

Age in years 

20 – 30 32 12.4 

31 – 40 97 37.6 

41 – 50 89 34.5 

51 – 60 27 10.5 

61 – 70 11 4.3 

>70 2 0.7 

Sex  

Female 116 45.0 

Male 142 55.0 

Number of years in practice 

≤10 84 32.6 

11 – 20 127 49.2 

21 – 30 20 7.8 

31 – 40 24 9.3 

>40 3 1.1 

Level of practice 

Primary care [general practice] 65 25.2 

Secondary care [specialist practice] 25 9.7 

Tertiary care [teaching hospital practice] 168 65.1 

Place of practice 

Public [government-owned] facility 212 82.2 

Faith-based [mission-owned] facility 13 5.0 

Private facility 33 12.8 

Specialty 

Internal medicine 19 7.4 

Obstetrics & gynaecology 27 10.5 

Paediatrics 78 30.2 

Surgery 29 11.2 

Family medicine 17 6.6 

Public health 18 7.0 

General duty medical officer 70 27.1 
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The overall mean knowledge score was 66.0±9.3 with a range of 40.0-93.3. Using Kruskal-Wallis H 

Test, the comparison between the means of knowledge scores between doctors of various specialties is 

shown in table 2. Family physicians and paediatricians had higher mean knowledge scores than those 

in other specialities (p<0.001).  

 

 

Table 2. Comparison of knowledge of appropriate antibiotic prescriptions of doctors from various 

specialties 

 

Specialty N Mean 

Score 

95% CI Standard 

deviation 

Minimum 

score 

Maximum 

score 

p Value 

Internal medicine 19 65.1 61.4-68.7 7.6 53.3 80.0  

 

p<0.001 
Obstetrics & 

gynaecology 

27 63.0 59.9-66.0 7.8 44.0 74.7 

Paediatrics 78 70.9 68.9-72.8 8.6 42.7 93.3 

Surgery 29 63.5 60.4-66.7 8.3 42.7 77.3 

Family medicine 17 71.0 66.0-76.0 9.7 50.7 89.3 

Public health 18 63.1 59.6-66.7 7.2 48.0 74.7 

General duty 

medical officer 

70 62.4 60.2-64.6 9.1 40.0 85.3 

Total 258 66.0 64.8-67.1 9.3 40.0 93.3  

 

 

The overall mean appropriate practice score was 66.8±8.4 with a range of 40-85.7. 

Using Kruskal-Wallis H Test, the comparison between the means of practice scores between doctors 

of various specialties is shown in table 3. It is also noteworthy that the mean proper practice scores 

were highest among the family physicians, followed by paediatricians and public health physicians 

(p=0.002). 

 

 

Table 3. Comparison of practice of appropriate antibiotic prescriptions of doctors from various 

specialties 

 

Specialty N  Mean 

Score 

Standard 

deviation 

95% CI Minimum 

score 

Maximum 

score  

p Value 

Internal medicine 19 67.2 11.0 61.9-72.5 40.0 85.7  

 

p=0.002 
Obstetrics & 

gynaecology 

27 61.8 7.7 58.7-64.8 45.7 77.1 

Paediatrics 78 68.5 8.4 66.6-70.4 40.0 82.9 

Surgery  29 66.1 7.5 63.3-69.0 54.3 80.0 

Family medicine 17 70.1 8.2 65.9-74.3 48.6 80.0 

Public health 18 68.3 8.8 63.9-72.6 45.7 80.0 

General duty 

medical officer 

70 65.8 7.5 64.0-67.6 48.6 80.0 

Total  258 66.8 8.4 65.8-67.8 40.0 85.7  

 

 

The greater the years of medical practice, the more the mean knowledge score (p=0.007) and likewise 

doctors in tertiary care scored higher than those in secondary and primary care (p=0.002). Possession 

of prior information on antibiotic stewardship resulted in higher knowledge (p<0.001) and practice 

(p=0.015) scores, while having facility antibiotic protocols/ antibiotic stewardship committees was 

akin to better knowledge (p=0.032) and prescription practice (p=0.012). These are shown in table 4.  
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Table 4. Sociodemographic characteristics and associated knowledge and practice scores  

 

Characteristics     Knowledge score         Practice Score 

  

Total 

(%) 

 Mean ± 

SD 

p-value Mean ± 

SD 

p- value  

Gender 

Female  

Male  

 

66.1± 9.4 

65.8±9.2 

 

0.791 

 

67.4±8.8 

66.3±8.2 

 

0.185 

 

116 

(45.0) 

142 

(55.0) 

Years of practice 

≤ 10 years 

11-20 years 

21-30years 

>30 years 

 

62.8±9.7 

67.1±8.7 

69.6±8.1 

67.8±9.0 

 

 

 

0.007 

 

65.8±7.7 

67.2±8.7 

67.9±9.5 

67.2±8.7 

 

 

 

0.380 

 

84(32.6) 

127 

(49.2) 

20 (7.8) 

27 (10.4) 

Level of practice 

Primary care 

Secondary care 

Tertiary care 

 

62.6±9.0 

64.4±10.2 

67.5±8.9 

 

 

0.002 

 

65.8±8.3 

67.9±10.7 

67.0±8.1 

 

 

0.374 

 

65 (25.2) 

25 (9.7) 

168 

(65.1) 

Type of facility 

Public 

Faith-based 

Private 

 

66.6±9.4 

62.8±6.7 

63.4±8.9 

 

0.052 

 

66.9±8.3 

64.4±7.2 

67.4±9.5 

 

0.369 

 

212 

(82.2) 

13 (5.0) 

33 (12.8) 

Possession of previous information 

on antibiotics stewardship 

Yes 

No 

 

 

68.6±8.3 

62.2±9.2 

 

 

 

<0.001 

 

 

67.9±8.3 

65.23±8.4 

 

 

 

0.015 

 

 

151 

(58.5) 

107 

(41.5) 

Availability of hospital protocols 

guiding antibiotic prescription 

and/or antibiotic stewardship 

committee 

Yes 

No 

Not sure 

 

 

 

 

68.2±9.7 

64.6±8.6 

65.8±9.4 

 

 

 

 

 

 

0.032 

 

 

 

 

69.3±9.3 

65.7±8.5 

66.2±7.5 

 

 

 

 

 

 

0.012 

 

 

 

 

63 (24.4) 

94 (36.4) 

101(39.2) 

 

 

About half of the doctors (151, 58.5%) had received some information (formally or informally) on 

antibiotic stewardship. 

 

About a third (101,39.1%) had no idea if their hospitals had antibiotic protocols, a quarter (63, 24.4%) 

replied that their facilities did have guidance, while the rest (94, 36.4%) said their hospitals had no 

protocols guiding antibiotic prescriptions and/or antibiotic stewardship committee. 
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Spearman’s rank correlation was run to determine the relationship between knowledge about 

antibiotic prescription and proper prescription practice. There was a weak, though statistically 

significant, positive linear relationship between knowledge and practice scores (rs=0.291, p<0.001) as 

shown in Figure 1. 

 

 
Figure 1. Relationship between knowledge about antibiotic prescription and appropriate prescription 

practice 

 

Log-Log linear regression analysis was used to predict the effect of an increase in knowledge score on 

practice score. The result showed that the knowledge accounts for only 9.2% (R2=0.092) of variability 

in practice scores. A 1% increase in knowledge score increases practice score by 0.3%. 

 

Influencers of antibiotic prescription were rated on a 5-point Likert scale ranging from ‘Always’ 

through ‘Often’, ‘Sometimes’, ‘Rarely’ to ‘Never’. The influencers included the following: patients’ 

request for antibiotics, doctor being unsure of diagnosis, very high fever in the patient, wanting to finish 

off available near-expiry drugs, advertisement by pharmaceutical representatives, prescribing to keep 

patient clientele, prior antibiotic use by the patient, cost of particular antibiotics, and age of the patient. 

Details are shown in figure 2.  

 

Summing up the proportions of ‘always’, ‘often’ and ‘sometimes’ for each factor, the total affirmative 

responses were generated as follows: history of prior use of antibiotics by the patient (97.3%), cost of 

antibiotics intended to be prescribed (95.3%), age of patient (93.1%), request for antibiotics by the 

patient (89.6%), and patients presenting with high fevers (70.5). 

 

Discussion 
Key to the preservation of available antibiotics is their rational use by informed and dedicated healthcare 

workers. Doctors are the major prescribers of these drugs in the milieu of healthcare delivery. As such, 

it behoves the doctor to acquire relevant knowledge and have his practice tailored accordingly towards 

achieving desired results without endangering the efficacy of antibiotics. The overall mean score of 

doctors’ knowledge about antibiotic prescriptions was 66%. This is similar to scores from studies done  

in China, India, the USA, and the Carribean where responses to questionnaires were also anonymous 

and online.13-16 However, the knowledge of when to prescribe antibiotics varied appreciably among the 

cadres of physicians. Those in family medicine and paediatrics, as well as more experienced doctors, 
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and those employed in tertiary care facilities, exhibited better knowledge than their peers. The finding 

among family physicians and paediatricians may be explained by the fact that these doctors were mostly 

from tertiary care facilities. Multidisciplinary clinicians in Jeddah, Saudi Arabia17 from university, 

public and private hospitals, did not exhibit such disparity in knowledge. 

 

From this study the major factors influencing antibiotic prescription practice were history of prior use 

of antibiotics by the patient, cost of the antibiotic intended to be prescribed, age of the patient, request 

for antibiotics by the patient, and patients presenting with high fevers. The presentation with high fever 

is usually a common reason for empirical antibiotic prescription by clinicians.18, 19 Having knowledge 

of a patient’s prior exposure to antibiotics either following self-treatment or from prescriptions of other 

health care providers, goes a long way to ensure success of antimicrobial therapy. 20 The antimicrobials 

the patient has been exposed to, their dosages, dosing frequency and duration of therapy would give a 

clue to possible antimicrobial resistance, and hence guide further prescriptions. Drug cost is essential 

vis-à-vis affordability by the patient, averting incomplete or erratic dosing of drugs in an environment 

where out of pocket payment is the norm. 20 Pertaining to age, certain drugs are restricted for very young 

infants and the elderly, hence consideration of age is appropriate.  

 

Many of the Nigerian medical practitioners agreed to patients’ demands for antibiotics. This naturally 

leads to antibiotic prescriptions that may not be strictly indicated. This factor was highlighted by other 

studies as contributing to antibiotic overuse among physicians. 21, 22, 23 In one study it resulted in an 

increased likelihood of subsequent future requests for unnecessary antibiotics.24 More frequent 

antibiotic prescriptions for young children have been noted to be a common practice being given as 

accompaniment to virtually all prescriptions. 18, 19 Presence of a high fever prompts the use of antibiotics 

empirically. This is common practice and was even thought to speed up recovery from malaria when 

given along with antimalarial drugs.19  

 

Clinicians’ use of antibiotics in situations where diagnosis was uncertain has been reported.25, 26, 27  It 

was however, not observed in this study probably due to the subset of doctors that completed the survey. 

Pharmaceutical representatives who advertised their drugs and offered gifts and sponsorships do 

regularly influence prescribers.28, 29, 30 This was however played down among this group of doctors. 

 

It has been observed that doctors tend to have individual propensities for antibiotic prescriptions and 

may not easily be influenced to make changes.31 Findings observed among some groups of Nigerian 

doctors had not altered appreciably even after a period of twenty-four years. 32 The locus of decision-

making in antibiotic prescribing is thought to reside in the individual physician.20, 33 This physician’s 

mindset must necessarily be attuned towards antimicrobial stewardship so as to preserve the few 

available antimicrobials. To aid this an eight-step modification of the World Health Organization’s six-

step approach, to help minimize poor quality and erroneous prescribing, has been proposed by Pollock 

et al.34 These include (1) evaluating and clearly defining the patient’s problem; (2) specifying the 

therapeutic objective; (3) selecting the appropriate drug therapy; (4) initiating therapy with appropriate 

details and considering non-pharmacologic therapies; (5) providing patient information, instructions 

and warnings; (6) evaluating therapy regularly; (7) considering drug cost when prescribing; and (8) 

using computers and other tools to reduce prescribing errors. 

 

Using guidelines for common outpatient infections and ensuring strict adherence to them by audit and 

feedback, tracking individual prescribing behaviour, and giving feedback on their performance relative 

to peers or established benchmarks, have been advocated.27 This however will not be applicable to the 

numerous prescriptions made in privately-owned clinics not in the purview of large, structured 

institutions. 
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Figure 2. Influencers of antibiotic prescription 

 

 

Conclusion 
We conclude that just having the knowledge of proper use of antibiotics does not necessarily translate 

to appropriate prescription practice. Deciding whether or not to prescribe an antibiotic can be a complex 

process, during which physicians are influenced not only by medical information, but also by their 

interactions with patients and other stakeholders in the healthcare industry. It is noteworthy that 

previous training on AMS and availability of institutional antibiotic stewardship committees and 

treatment protocols/guidelines for antibiotic therapy of common illnesses were the factors associated 

with appropriate antibiotic prescription practice. By understanding the factors that affect physicians’ 

antibiotic prescribing decisions and applying concepts from the social and behavioural sciences, 

inappropriate prescribing can be reduced, which in turn can reduce the threat of resistance. 

 

It is recommended that all practising doctors receive trainings on AMS, and that all healthcare 

institutions, public and private, have well constituted antibiotic stewardship committees, while 

physicians should be encouraged to adhere to well-articulated guidelines/protocols for antibiotic use, 

which are revised periodically. 

Patient's
request

Unsure
Diagnosis

High Fever
Near-
expiry
Drug

Pharma
Rep

Advertise
ment

Keep
Clientele

Prior
Antibiotics

Hx

Antibiotics
Cost

Patient's
Age

ALWAYS 6,20% 1,20% 5,00% 1,60% 0,00% 1,20% 34,50 14,30 38,80

OFTEN 38,40 5,80% 17,80 4,30% 3,10% 3,50% 43,00 41,10 34,50

SOMETIMES 45,00 21,70 47,70 29,50 27,90 7,00% 19,80 39,90 19,80

RARELY 7,00% 36,80 20,90 27,90 42,60 29,10 1,90% 2,70% 6,20%

NEVER 3,50% 34,50 8,50% 36,80 26,40 59,30 0,80% 1,90% 0,80%

0,00%

10,00%

20,00%

30,00%

40,00%

50,00%

60,00%

70,00%

80,00%

90,00%

100,00%



Page 10 of 13 
 

 
Authors’ contributions: Conceptualization – EFU; Data management and statistical analysis – CUO; Initial 

draft of manuscript – EFU; Both authors reviewed the manuscript and approved the final draft. 

Acknowledgements: The authors are grateful to all the physicians who participated in the study 

Financial Support and sponsorship: Nil  

Ethics approval statement: The Nnamdi Azikiwe University Teaching Hospital Research and Ethics Committee 

approved the study, ethics reference number: NAUTH/CS/66/VOL.14/VER3/135/2021/037. The survey was 

entirely voluntary and anonymous. All data obtained were handled confidentially.  

Competing Interests: The authors declare no competing interests. 

 

  



Page 11 of 13 
 

References 
1. Dhingra S, Rahman NAA, Peile E, Rahman M, Sartelli M, Hassail MA, Islam T, Haque M. 

Microbial resistance movements: An overview of global public health threats posed by 

antimicrobial resistance, and how best to counter. Frontiers in Public Health 2020; 8: 535668. 

doi:10.3389/fpubh.2020.535668. 

2. World Health Organization. Antibiotic resistance. Updated 2020 October. Available from: 

https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance 

3. Centres for Disease Control and Prevention. Antibiotic / Antimicrobial Resistance (AR / AMR). 

Last reviewed 2020 March. Available from: https://www.cdc.gov/drugresistance/about.html 

4. Institute of Medicine (US) Forum on Emerging Infections; Knobler SL, Lemon SM, Najafi M, 

et al., editors. The Resistance Phenomenon in Microbes and Infectious Disease Vectors: 

Implications for Human Health and Strategies for Containment: Workshop Summary. 

Washington (DC): National Academies Press (US); 2003. 5, Factors Contributing to the 

Emergence of Resistance. Available from: https://www.ncbi.nlm.nih.gov/books/NBK97126/ 

5. Peterson E, Kaur P. Antibiotic Resistance Mechanisms in Bacteria: Relationships Between 

Resistance Determinants of Antibiotic Producers, Environmental Bacteria, and Clinical 

Pathogens. Frontiers in Microbiology. 2018; 9: 2928-2948 

6. Federal Ministry of Agriculture and Rural Development, Federal Ministry of Environment, 

Federal Ministry of Health. Antimicrobial Use and Resistance in Nigeria: Situation Analysis 

and Recommendations. Federal Ministry of Agriculture, Environment and Health. 2017. 

Available from https://ncdc.gov.ng/themes/common/docs/protocols/56_1510840387.pdf  

7. Centres for Disease Control and Prevention. Core Elements of Antibiotic Stewardship. 

[Accessed 2021 October]. Available from: https://www.cdc.gov/antibiotic-use/core-

elements/index.html 

8. MacDougall C and Polk RE. Antimicrobial stewardship programs in health care systems. 

Clinical Microbiology Reviews 2005; 13(4): 638-656. doi: 10.1128/CMR.18.4.638-656.2005 

9. Ogoina D, Iliyasu G, Kwaghe V, Otu A, Akase IE, Adekanmbi O. et al. Predictors of antibiotic 

prescriptions: a knowledge, attitude and practice survey among physicians in tertiary hospitals 

in Nigeria. Antimicrob Resist Infect Control 2021; 10: 73  https://doi.org/10.1186/s13756-021-

00940-9 

10. Ogunleye OO, Fadare JO, Yinka-Ogunleye AF, Anand Paramadhas BD, Godman B. 

Determinants of antibiotic prescribing among doctors in a Nigerian urban tertiary hospital. 

Hosp Pract (1995). 2019; 47: 53-58.  

11. Chukwu EE, Oladele DA, Enwuru CA, Gogwan PL, Abuh D, Audu RA, Ogunsola FT. 

Antimicrobial resistance awareness and antibiotic prescribing behaviour among healthcare 

workers in Nigeria: a national survey. BMC Infectious Diseases 2021; 21: 22. 

https://doi.org/10.1186/s12879-020-05689-x  

12. Raharjanti NW, Wiguna T, Purwadianto A, Soemantri D, Indriatmi W, Poerwandari EK, et al. 

Translation, validity and reliability of decision style scale in forensic psychiatric setting in 

Indonesia. Heliyon 2022; 8(7): e09810. doi: 10.1016/j.heliyon.2022.e09810  

13. Liu C, Liu C, Wang D, Zhang X. Knowledge, attitudes and intentions to prescribe antibiotics: 

A structural equation modelling study of primary care institutions in Hubei, China. International 

Journal of Environmental Research and Public Health 2019; 16: 2385. doi: 

10.3390/ijerph16132385 

14. Thakolkaran N, Shetty AV, D'Souza NDR, Shetty AK. Antibiotic prescribing knowledge, 

attitudes, and practice among physicians in teaching hospitals in South India. J Family Med 

Prim Care. 2017 Jul-Sep;6(3):526-532. doi: 10.4103/2249-4863.222057. PMID: 29417002; 

PMCID: PMC5787949. 

15. Zetts RM, Garcia AM, Doctor JN, Gerber JS, Linder JA, Hyun DY. Primary care physicians’ 

attitudes and perceptions towards antibiotic resistance and antibiotic stewardship: a national 

survey. Open Forum Infectious Diseases 2020; 1-9. doi: 10.1093/ofid/ofaa244 

16. Nicholson A, Tennant I, White L, Thoms-Rodriguez C, Cook L, Johnson S, et al. The 

knowledge, attitudes and practices of doctors regarding antibiotic resistance at a tertiary care 

institution in the Caribbean. Antimicrobial Resistance and Infection Control 2018; 7: 23. 

https://doi.org/10.1186/s13756-018-0315-3 

https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
https://www.cdc.gov/drugresistance/about.html
https://www.ncbi.nlm.nih.gov/books/NBK97126/
https://ncdc.gov.ng/themes/common/docs/protocols/56_1510840387.pdf
https://www.cdc.gov/antibiotic-use/core-elements/index.html
https://www.cdc.gov/antibiotic-use/core-elements/index.html
https://doi.org/10.1186/s13756-021-00940-9
https://doi.org/10.1186/s13756-021-00940-9
https://doi.org/10.1186/s13756-018-0315-3


Page 12 of 13 
 

17. Al-Harthi SE, Khan LM, Osman AM, Alim MA, Saadah OI, Almohammadi AA, Khan FM, 

Kamel FO. Perceptions and knowledge regarding antimicrobial stewardship among clinicians 

in Jeddah, Saudi Arabia. Saudi Med J. 2015 Jul;36(7):813-20. doi: 10.15537/smj.2015.7.11833. 

PMID: 26108585; PMCID: PMC4503900. 

18. Kumar R, Indira K, Rizvi A, Rizvi T, Jeyaseelan L. Antibiotic prescribing in primary and 

secondary health care facilities in Uttar Pradesh, India. Journal of Clinical Pharmacy and 

Therapeutics 2008; 33(6): 625-634.  https://doi.org/10.1111/j.1365-2710.2008.00960.x  

19. Kabba JA, Tadesse N, James PB, Kallon H, Kitchen C, Atif N, Jiang M, Hayat K, Zhao M, 

Yang C, Chang J, Fang Y. Knowledge, attitude and antibiotic prescribing patterns of medical 

doctors providing free healthcare in the outpatient departments of public hospitals in Sierra 

Leone: a national cross-sectional study. Trans R Soc Trop Med Hyg. 2020 Jun 1;114(6):448-

458. doi: 10.1093/trstmh/trz137. PMID: 31999320. 

20. Krishnakumar J, Tsopra R, What rationale do GPs use to chose a particular antibiotic for a 

specificclinical situation? BMC Family Practice 2019; 20: 178. https://doi.org/10.1186/s12875-

019-1068-7. 

21. Leong TW, Mohammed RNS, Ishak S, Ali Z. Knowledge, attitude and practice of antibiotics 

prescribing among medical officers of public health care facilities in the state of Kedah, 

Malaysia. Med J Malaysia 2015; 70(5): 307-11. 

22. Garcia C, Llamocca LP, Garcia K, Jimenez A, Samalvides F, Gotuzzo E, et al. Knowledge, 

attitudes and practice survey about antimicrobial resistance and prescribing among physicians 

in a hospital setting in Lima, Peru. BMC Clinical Pharmacology 2011; 11: 18.  

http://www.biomedcentral.com/1472-6904/11/18 

23. Thriemer K, Katuala Y, Batoko B, Alworonga J, Devlieger H, Van Geet C, et al. Antibiotic 

prescribing in DR Congo: A knowledge, attitude and practice survey among medical doctors 

and students. PLoS ONE 2013; 8(2): e55495  doi:10.1371/journal.pone.0055495 

24. Shi Z, Barnett ML, Jena AB, Ray KN, Fox KP, Mehrotra A. Association of a clinician’s 

antibiotic-prescribing rate with patients’ future likelihood of seeking care and receipt of 

antibiotics. Clinical Infectious Diseases 2021; 73(7): e1672-9. doi: 10.1093/cid/ciaa1173 

25. Liu C, Wang D, Duan L, Zhang X, Liu C. Coping With Diagnostic Uncertainty in Antibiotic 

Prescribing: A Latent Class Study of Primary Care Physicians in Hubei China. Front Public 

Health. 2021 Dec 9;9:741345. doi: 10.3389/fpubh.2021.741345. PMID: 34957007; PMCID: 

PMC8695689. 

26. Abera B, Kibret M, Mulu W. Knowledge and beliefs on antimicrobial resistance among 

physicians and nurses in hospitals in Amhara Region, Ethiopia. BMC Pharmacology and 

Toxicology 2014;15: 26. http://www.biomedcentral.com/2050-6511/15/26 

27. Demirjian A, Sanchez GV, Finkelstein JA, Ling SM, Srinivasan A, Pollack LA, et al. CDC 

Grand Rounds: Getting smart about antibiotics. Morbidity and Mortality Weekly Report 2015; 

64 (32): 871-873. 

28. DeJong C, Aguilar T, Tseng C, Lin GA, Boscardin WJ, Dudley RA. Pharmaceutical industry-

sponsored meals and physician prescribing patterns for Medicare beneficiaries. JAMA Internal 

Medicine 2016; 176(8): 1114-1122. doi: 10.1001/jamainternmed.2016.2765 

29. Brax H, Fadlallah R, Al-Khaled L, Kahale LA, Nas H, El-Jardali F, Akl EA. Association 

between physicians' interaction with pharmaceutical companies and their clinical practices: A 

systematic review and meta-analysis. PLoS One. 2017;12(4): e0175493. doi: 

10.1371/journal.pone.0175493. PMID: 28406971; PMCID: PMC5391068. 

30. Sendergaard J, Vach K, Kragstrup J, Andersen M. Impact of pharmaceutical representative 

visits on GPs’ drug preferences. Family Practice Advance Access 2009; 204-209. doi: 

10.1093/fampra/cmp010 

31. Cars H, Hakansson A. To prescribe – or not to prescribe – antibiotics. District physicians’ habits 

vary greatly and are difficult to change. Scand J Prim Health Care 1995; 13: 3-7. 

32. Ibrahim T, Obembe A. Antibiotic prescribing habits of doctors in Sokoto Nigeria. Nigerian 

Medical Practitioner 1997; 34: (3/4): 42-46. 

33. Rynkiewich K. Finding “What’s wrong with us”: Antibiotic prescribing practice among 

physicians in the United States. Frontiers in Sociology 2020; 5: 5 doi:10.3389/fsoc.2020.00005. 

https://doi.org/10.1111/j.1365-2710.2008.00960.x
https://doi.org/10.1186/s12875-019-1068-7
https://doi.org/10.1186/s12875-019-1068-7
http://www.biomedcentral.com/1472-6904/11/18
http://www.biomedcentral.com/2050-6511/15/26


Page 13 of 13 
 

34. Pollock M, Bazaldna OV, Dobbie AE, Appropriate prescribing of medications: An eight-step 

approach. American Family Physician 2007; 75(2): 231 236. www.aafp.org/afp 

 

 

The Journal of the African Society for Paediatric infectious Diseases Society (JAfSPID) is a free, open-

access, online journal. JAfSPID publishes a wide variety of manuscripts including full-length research 

articles, short research communications, review articles, commentaries, case reports, medical images, 

conference reports, short commentaries on a published landmark paper or report, letters to the editor 

and invited editorials on all aspects of infectious diseases in neonates, children, and adolescents. 

Contributions are reviewed by one editor. In addition, all research manuscripts, review articles, 

commentaries, case reports, medical images and conference reports are subjected to double-blind peer-

review by at least one external, independent referee. 
 

 

http://www.aafp.org/afp

