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INTRODUCTION�

An Antibiotic is a type of antimicrobial sub-
stance active against bacteria by destroying or 
slowing down bacterial growth. They are es-
sential and frequently prescribed in hospitals 
because of their effectiveness and lifesaving 
benefits.1

Antibiotic consumption: Consumption of anti-
biotics widely varies among countries. In 2018, 
the World Health Organisation published anti-
biotics consumption surveillance. The analysed 
data were collected from 65 countries and 
measured by defined daily doses per 1,000 in-
habitants per day. Mongolia has had the high-
est consumption with a rate of 64.4%, and Bu-
rundi was the lowest at 4.4%. Amoxicillin and 
Amoxicillin/clavulanic acid were the most fre-

quently consumed.2 Reports from Iraq showed 
that around half, 45.8%, of the consumed anti-
biotics were dispensed without a prescription. 
Ninety-five per cent of the consumed antibiot-
ics were oral dosage forms, 5% were paren-
teral dosage forms, and the total cost of con-
sumed antibiotics was more than nine million 
US dollars.3

Antibiotic misuse: inappropriate antibiotic pre-
scription and antibiotic overuse have contrib-
uted to the emergence of antibiotic-resistant 
bacteria. Many antibiotics are frequently pre-
scribed to treat symptoms or diseases which do 
not respond to antibiotics or are likely to re-
solve without treatment.4 The common forms 
of antibiotic misuse include failure to take the 
entire prescribed course of the antibiotic and 
incorrect dosage and administration.5
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Antibiotic resistance: antimicrobial resistance 
(ABR) is increasing globally. Increased ABR 
nowadays is considered one of the most crit-
ical concerns for public health worldwide. A 
study from Iraq has shown that infection with 
multidrug-resistant organisms, both gram-pos-
itive and gram-negative bacteria, is increasing 
in number,6 raising the challenges faced by 
medical doctors and health institutions.7 Insuf-
ficient medical doctors` knowledge, attitude, 
and practice (KAP) towards antibiotics may 
contribute to the development of ABR.8

In 2017, the World Health Organization 
(WHO) revealed that medical doctors were 
not strictly committed to the national guide-
lines.9 WHO had listed Iraq as a less develop-
ing country and far behind the comprehensive 
governance of antimicrobial resistance (AMR),9 
besides the fact that the Iraqi medical doc-
tors` attitude and practice in the last decade 
had been directed commercially, especially in 
private clinics.10 The education curriculum in 
medical colleges and continuous medical ed-
ucation (CME) programs are still ineffective in 
decreasing antibiotic misuse, with insufficient 
legislation preventing inappropriate antibiotic 
prescription.10

To achieve the ultimate goal of controlling 
antibiotic resistance, we need to have baseline 
data about the use of antibiotics in Iraqi hospi-
tals and medical doctor’s awareness of antibiot-
ic resistance and misuse. The objective of this 
study was to explore the knowledge, attitude, 
and practice of medical doctors working in out-
patient clinics in some big hospital in Baghdad 
about antibiotic resistance (ABR), and to deter-
mine factors that may effect them. 

METHODS�

Setting and study design:  A cross-sectional 
study was conducted in 2019 in many hospitals 
in Baghdad. 

Ethical consideration: The Arab Board scien-
tific committee approved the study protocol. 
Permission was taken from the Iraqi Ministry 
of Health, relevant health directorates and hos-

pital administrations. Oral consent was taken 
from each participant. Data were used only for 
the study, and confidentiality was maintained 
throughout the stages of the study.   

Targeted Population: Medical doctors working 
in the outpatient clinics of the selected four-
teen major governmental hospitals in Baghdad 
were enrolled in this study. The hospitals cho-
sen were Al-Kindy Teaching Hospital, Baghdad 
Medical City Teaching Hospital, Ghazi Al-Hari-
ri Teaching Hospital for Specialised Surgeries, 
Children welfare Teaching Hospital, Medical 
City Specialised Plastic Surgery Teaching Hos-
pital, Al-Numan Teaching Hospital, Al-Imam Ali 
General Hospital, Al-Shaheed Al-Sadr General 
Hospital, Al-Ilweya Obstetrics and Gynaecol-
ogy Teaching Hospital, Al-Ilweya Paediatrics 
Teaching Hospital, Al-Imamain Al-Kadhumain 
Teaching Hospital, Al-Karama Teaching Hos-
pital, Al-Yarmouk Teaching Hospital, and The 
Child Central Teaching Hospital.

Inclusion criteria and exclusion criteria: We 
included all medical doctors except rheumatol-
ogists, radiologists, and anesthesiologists who 
are not routinely prescribing antibiotics in their 
clinical practice.

Sampling and sample size: In Baghdad, there 
are three health directorates, Al-Rasafa, Al-
Karkh, and Medical City. All major hospitals of 
the three health directorates were selected; 
four major hospitals from Al-Karkh Health Di-
rectorate, six from Al-Rusafa Health Directo-
rate, and four from Medical City Directorate. 
Medical doctors working in the outpatient clin-
ics available at the time of the study have been 
included. We used the multi-stage cluster sam-
pling to select 1361 medical doctors of both 
genders, all ages, graduation levels, certifica-
tion backgrounds, and specialities apart from 
the excluded three disciplines of non-antibiotic 
prescribers.

Tools of the study: The data had collected 
through the distribution of a well-designed 
structured questionnaire that included four 
parts: Doctors’ characteristics, knowledge, at-
titude and practice questionnaires. The ques-
tionnaire had based on previous pieces of liter-
ature.11-13 The questionnaire has been edited, 
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reviewed, and revised by an assigned panel of 
experts to meet the national needs. A pilot test 
was conducted on 25 doctors to test that the 
questionnaire was clear and easily understand-
able and estimate the time needed for answer-
ing its questions. All those 25 doctors had been 
excluded from the research results.14

Questionnaire part one included 1) the So-
cio-demographic characteristics like age in 
years, gender, and department and/or special-
ity. 2) Occupational characteristics like Educa-
tional level (Bachelor, Diploma, Master, Board, 
and/or PhD), Job title (Residents, Board stu-
dent, Specialist, Consultant), Career duration 
in years, Workdays per week, and the average 
number of patients seen per day.

Questionnaire part two: included 14 questions 
testing medical doctors’ knowledge about 
antibiotics and their resistance in antibiotics 
classifications, leading causes of antibiotics re-
sistance, antibiotics misuse, knowledge about 
antibiotics resistance, control of antibiotic re-
sistance, indications of using antibiotics, dos-
age and frequency of use, knowledge of anti-
biotics prescription, antibiotics effectiveness, 
antibiotics interaction, allergic reactions to an-
tibiotics, and antibiotics safety. We assigned 1 
for each correct answer and 0 for each wrong 
answer. We considered the knowledge accept-
able if the score was seven and above, while 
it is unacceptable if the total score is less than 
seven. The interpretation is based on the quar-
tiles, in which unacceptable were assigned for 
< first and second quartiles, while acceptable 
were given for ≥ the third and fourth quar-
tiles.15-17

Questionnaire part three: A set of 12 state-
ments testing medical doctor’s attitudes to-
ward regular training and education about an-
timicrobial prescription, Continuous medical 
education regarding antibiotic resistance, over 
and under-prescription, antibiotic prescription 
attitude, inappropriate antibiotic selection, an-
tibiotic resistance control, antibiotic duration, 
attitude toward antibiotic misuse, antibiotics 
dosage, awareness of antibiotic resistance, 
confidence in knowledge and practice with 
an antibiotic prescription, and confidence in 
knowledge and practice with antibiotic resist-

ance problems. Each statement was graded 
according to 3 points Likert scale (agree, neu-
tral, and disagree). For each statement, the re-
sponse was scored from 1 to 3, with a higher 
score for a more favourable attitude. The total 
scores ranged from 12 to 36 marks. Attitude 
scores were rated as positive when the partici-
pant gained ≥18 marks and negative when they 
gained <18.15-17

Questionnaire part four: included 12 questions 
to assess factors influencing the practice of an-
timicrobial therapy; the usual duration of em-
piric antibiotic therapy, antibiotic prescription 
practice, the cost-effectiveness of prescribed 
antibiotics, factors affecting antibiotic prescrip-
tion, rational antibiotic prescription, controlling 
antibiotics misuse, adherence to the pre-
scription guidelines, inappropriate antibiotics 
prescription, diagnostic investigations when 
prescribing antibiotics, antibiotic prescription 
indications, controlling antibiotic resistance, 
and updating their information and continuous 
medical education. Responses to the questions 
in this part were “always”, “sometimes” or “nev-
er”. We assigned the answer a score of 1-3. The 
score of practice ranged from 12 to 36 marks. 
The practice score was good when the partici-
pant gained ≥18 marks and poor when the par-
ticipant gained <18.15-17

Data Collection: Researchers visited each se-
lected hospital and got a list of doctors work-
ing in the outpatient clinics on the day of the 
visit. The questionnaire forms had distributed 
among the participants in the early morning 
and collected at the end of the workday. Data 
collection from each selected hospital contin-
ued for a month to cover the entire monthly 
schedule of the medical doctors in the outpa-
tient clinics. The average time needed to fill out 
the questionnaire was nearly 30 minutes.

Data Management: Before the data entry and 
analysis, it had been cleaned and coded. Ensure 
that the data does not contain errors, incon-
sistency, omissions, or incongruous data. Re-
searchers checked all forms for missing entries, 
faulty skip patterns, and incomplete or unclear 
answers. Participants were asked to clarify 
their answers when needed. Each checked 
questionnaire form had assigned an identifying 
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serial number and was kept in a secured place.  
Data entry: the checked questionnaire forms 
were entered into a computer-supported da-

tabase and statistical software programs using 
database management analysis software and 
spreadsheet applications (Excel).18 The data ex-
tracted from the summed questionnaires had 
been collected, collated, coded and entered 
into tabulated excel sheets before exporting 
them to the SPSS.
Statistical analysis: Data analysis had carried 
out using the available statistical package of 
SPSS-25 (Statistical Packages for Social Scienc-
es - version 25). Categorical variables were 
presented in simple frequency, percentages, 
and proportions. At the same time, continuous 
variables were shown in the mean ± standard 
deviation and the range (minimum-maximum 
values). The Pearson chi-square test was used 
to test the association between the dependent 
variables (knowledge, attitude and practice) 
and the independent variables (medical doc-
tors` socio-demographic). The Fisher-Exact 
test was used whenever applicable. A P-value 
equal to or less than 0.05 was considered sta-
tistically significant.18,19

RESULTS�

The response rate was 73.47 % ( 1000 out 
of 1361 distributed forms). The majority of the 
participants, 587 (58.7%), is in the age group of 
30-34 years, 275 (27.5 %) are from the depart-
ment of surgery, 694 (69.4 %) are senior house 
officers (board students). For other demograph-
ic and occupational features see table 1.

The mean of knowledge score of the par-
ticipants was 4.82±1.48,  in 872 participants 
(87.2 %) the score was unacceptable. The mean 
score of attitude was 26.86±3.76, positive in 

Knowledge, attitude, and practice of medical doctors toward antibiotic resistance in outpatient clinics in Baghdad hospitals

Table 1 | Demographic and Occupational features of the sample .

Socio-demographic Characteristics No %

Age (years) 

<30 38 3.8

30-34 587 58.7

35-39 186 18.6

40-44 70 7.0

45-49 46 4.6

≥50y 73 7.3

Department and/ or speciality

Internal Medicine 194 19.4

Surgery 275 27.5

Paediatric 94 9.4

Gynaecology & obstetrics 111 11.1

Ophthalmology 27 2.7

Dermatology 92 9.2

ENT 65 6.5

Educational level

Bachelor 439 43.9

Diploma 52 5.2

Master 19 1.9

Board and/or PhD 490 49.0

Job Title

Resident 46 4.6

Board student 694 69.4

Specialist 189 18.9

Consultant 71 7.1

Job duration (years)

<5 122 12.2

5-9 556 55.6

10-14 183 18.3

15-19 65 6.5

≥20- 74 7.4

Workdays/week

≤3 19 1.9

4 106 10.6

≥5 875 87.5

The average number of patients seen /day

≤19 129 12.9

20-29 169 16.9

30-39 216 21.6

40-49 118 11.8

≥50 368 36.8

Table 2 | knowledge, attitude and practice score of the sample.

KAP score Mean ±SD No. %

Knowledge score † 4.82±1.48 Acceptable 128 12.8

Unacceptable 872 87.2

Attitude score ‡ 26.86±3.76 Negative 220 22.0

Positive 780 78.0

Practice score § 23.30±2.16 Poor 570 57.0

Good 430 43.0

† Knowledge score ≥ 7  is acceptable, <7 unacceptable.
‡ Attitude ≥ 18 is positive, < 18 is negative. 
§ Practice score ≥ 18 is good, < 18 is poor.
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Table 3 | Association of some demographic and occupational features and the knowledge and attitude and practice scores. 

Demo-occupational features

Knowledge Score† Attitude Score‡ Practice Score §

Acceptable Unacceptable 
P value

Positive Negative
P value

Good Poor
P value

No. % No. % No. % No. % No. % No. %

Age (years) 0.0001* 0.0001* 0.005*

<30y 3 7.9 35 92.1 25 68.5 13 34.5 9 23.5 29 76.5

30-34 57 9.8 530 90.2 425 72.5 162 27.5 196 33.3 391 66.7

35-39 22 11.8 164 88.2 139 74.8 47 25.2 83 44.5 103 55.5

40-44 11 15.6 59 84.4 61 87.2 9 12.8 34 48.4 36 51.6

45-49 9 19.5 37 80.5 42 91.5 4 8.5 24 52.1 22 47.9

≥50y 21 28.6 52 71.4 69 94.6 4 5.4 42 57.2 31 42.8

Department and/or speciality 0.0001* 0.0001* 0.0001*

Internal Medicine 22 11.3 172 88.7 165 85.1 29 14.9 98 50.5 96 49.5

Surgery 31 12.3 244 88.7 229 83.2 4 16.8 139 50.6 136 49.4

Paediatric 11 11.2 83 88.2 79 84.0 15 16.0 51 54.3 43 45.7

Gynaecology & obstetrics 17 15.2 94 84.8 99 89.1 12 10.9 57 51.4 54 48.6

Ophthalmology 1 3.6 26 96.4 19 70.3 8 29.7 4 14.9 23 85.1

Dermatology 7 7.6 85 92.4 71 77.1 21 22.9 42 45.6 50 54.4

ENT 9 13.8 56 86.2 53 81.5 12 18.5 33 50.8 32 49.2

Educational level 0.001* 0.0001* 0.001*

Bachelor 54 12.4 385 87.6 313 71.2 126 28.8 117 26.7 322 73.3

Diploma 6 11.6 46 88.4 38 73.1 14 26.9 15 28.9 37 71.1

Master 2 10.5 17 89.5 15 78.8 4 21.2 6 31.5 13 68.5

Board and/or PhD 82 16.7 408 83.3 448 91.3 42 8.7 189 38.6 302 61.4

Job title 0.570 0.0001* 0.0001*

Resident 4 8.7 42 91.3 31 67.4 15 32.6 8 17.3 38 82.7

Board student 90 13.0 604 87.0 531 76.6 163 23.4 206 29.3 488 70.7

Specialist 22 11.6 167 88.4 154 81.5 35 18.5 71 37.4 118 62.6

Consultant 12 16.9 59 83.1 59 83.3 12 16.7 32 45.1 39 54.9

Job duration (years) 0.002* 0.0001* 0.0001*

<5y 12 9.8 110 90.2 86 70.5 36 29.5 19 15.6 103 84.4

5-9 65 11.7 486 87.4 421 75.8 135 24.2 209 37.5 347 62.5

10-14 29 15.9 150 83.1 144 78.7 39 21.3 81 44.1 102 55.9

15-19 12 18.6 53 71.6 53 81.6 12 18.4 32 49.2 33 50.8

≥20y 15 20.4 59 79.7 64 86.5 10 13.5 38 51.3 36 48.7

Workdays/week 0.0001* 0.0001* 0.0001*

≤3 8 42.1 11 57.9 17 89.5 2 10.5 13 68.4 4 21.1

4 15 14.2 91 85.8 89 83.9 17 16.1 68 64.2 49 46.3

≥5 105 11.9 770 88.1 687 78.6 188 21.4 315 33.9 560 64.1

Average number of patients seen /day 0.0001* 0.0001* 0.006*

≤19 24 19.3 105 81.7 113 87.3 16 12.6 69 53.4 60 46.6

20-29 33 19.6 136 80.4 148 87.4 23 13.7 88 52.1 81 47.9

30-39 34 15.7 182 88.3 182 85.2 34 15.8 8 5 39.3 131 60.7

40-49 14 11.9 104 88.1 79 66.9 35 29.7 42 35.7 76 64.3

≥50 38 10.4 330 89.6 234 63.5 124 33.8 123 33.4 245 66.6

† Knowledge score ≥ 7  is acceptable, <7 unacceptable.
‡ Attitude ≥ 18 is positive, < 18 is negative. 
§ Practice score ≥ 18 is good, < 18 is poor.
* P value ≤ 0.05 means statistically significant.
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220 (22.0%). The mean score of the practice 
was 23.30±2.16, good practise was reported in 
430 (43.0%). See table 2 

Age, speciality, educational level, job dura-
tion, workdays per a week, and average num-
ber of patients seen per a day have shown 
statistically significant association with the 
knowledge score, acceptable or unacceptable, 
while occupational level has no statistical sig-
nificance. All the socio-professional features 
studied have shown statistically association 
with the attitude score, positive or negative, 
and practice score, good or bad. For further de-
tails see table 3. 

DISCUSSION�

Sociodemographic and occupational charac-
teristics: participants’ socio-demographic and 
occupational characteristics had a bold and ap-
parent effect on their KAP scores. The research 
results showed that the Medical doctors` KAP 
scores were high when their experience had 
accumulated and increased with their age. So, 
experience is an important factor in determin-
ing the association with their KAP scores. On 
the other hand, their postgraduate specialisa-
tion training provide them with a good scientif-
ic background. 

We found that speciality had significant-
ly affected knowledge, attitude, and practice 
towards using antibiotics; gynaecologists and 
ENTists had the highest percentage of knowl-
edge and attitude scores, while paediatricians 
had a good practice. It is not clear why having 
good knowledge, and attitude toward antibiot-
ic use for gynaecologists and ENTists had not 
been reflected positively in practice. However, 
having good practice in using antibiotics by 
paediatricians may be attributed to the need to 
meticulously calculate the dosage of drugs in 
children according to their body weight and or 
surface areas to prevent adverse events. 

We found a statistically significant associ-
ation between having higher certificates like 
fellowships of Iraqi and Arabic Councils and/or 
PhD and get high scores of knowledge, attitude 

and practice towards using antibiotics. Such 
association is a marker that having a higher 
academic certificate will improve not only the 
knowledge but also the attitude and practice.  

In our data, the KAP score has a statistically 
significant association with seniority, duration 
of work experience in years, and the number 
of working days per week; it is highest among 
specialists and consultants, those working for 
more than 20 years, and those working three 
and fewer days per week. Experience is ex-
pected to increase with years of work and more 
seniority. The reverse association between the 
KAP score and the number of working days a 
week might be explained by overloading doc-
tors with work. It would leave limited time for 
reading and updating knowledge and preclude 
them from proper health care practice. Qual-
ity of work may be affected negatively when 
workdays exceed that recommended by the 
European Working Time Directive (EWTD),20 
Accreditation Council for Graduate Medical 
Education (ACGME)21 and Institution of Med-
icine (IOM)22 in the United States of America. 

 We also found that the KAP scores showed 
a statistically significant association with the 
average number of patients seen by the par-
ticipants per day. Performance improves with 
more work until a limit, after which the per-
former would suffer mental and physical bur-
dens leading to burnout and medical malprac-
tice.23

Knowledge: In most of our participants, the 
knowledge score was unacceptable, similar to 
that observed by Thriemer in Congo in 2013.24 
A Malaysian study25 conducted by Wei Leong 
and colleagues on medical doctors in 2015 has 
found different results than ours. The differenc-
es among these studies may be due to sampling 
size, types of questions, and selection criteria; 
some studies included medical students, phar-
macists, and nurses, while we included only 
medical doctors. 

Knowledge score in our study was signifi-
cantly associated with many socio-demograph-
ic features of the participants. In contrast, the 
Malaysian study finds that neither the level of 
seniority nor the number of years in work has a 
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statistically significant association with knowl-
edge score.25 Similarly, a study conducted by 
Pulcini and colleagues26 in 2011 and anoth-
er one conducted by Arjun and colleagues27 
in India in 2004 have concluded that training 
years of experience do not significantly affect 
the knowledge about antibiotic resistance. 
The controversy of these results indicates that 
a longer duration of practice does not ensure 
good knowledge of antibiotic prescription. 
Thus, appropriate training and knowledge up-
date of all healthcare providers, irrespective of 
their seniority, is required.

Most of our participants perceive antibiotic 
resistance as a local problem, instead of being 
national or international. In contrast, Wei Le-
ong and colleagues in 2015 found that 56.0% 
and 27.0% of the respondents strongly agreed 
that ABR is a global and national problem, re-
spectively, while  9.0 % strongly agreed that 
ABR is a problem in their daily practice.25 Simi-
larly, Waseem and colleagues in Pakistan 2019 
stated that most medical doctors (83.1%) were 
found to be well aware of the global threat of 
ABR but agreed that ABR guidelines designed 
locally would be more beneficial than the inter-
national ones.28 Different backgrounds of the 
participants of the different studies, the use of 
the multiple-choice format in designing ques-
tions, and limited access to the data in the local 
practice might be the reasons behind these dif-
ferences. As observed in other studies, it is ad-
visable to encourage more data dissemination 
on local ABR to the prescribers.29

Attitude: Patient expectations, unawareness 
of the ABR problem, and underestimation of 
the serious effects of (ABR) were the most crit-
ical factors associated with inappropriate use 
of antibiotics among prescribers.30 Enhancing 
the prudent use of antibiotics and attaining 
substantial improvements in antibiotic use re-
quires a complete understanding of medical 
doctors’ attitudes to antibiotic prescription and 
assessing their knowledge about the growing 
problem of ABR.31

In our research, nearly half of the partici-
pants answered “neutral” to attitude questions, 
and 42.1% of them agreed that they would not 
prescribe antibiotics according to patients’ de-

mands. García et al. study in 2011 observed 
that three-quarters of participants identified 
patient demand for antibiotics as a key factor 
contributing to their overuse in the community, 
with half doing so in the hospital setting.29

Resistance to antibiotics is a public health 
threat, and many studies confirmed the rela-
tionship between antibiotic use and its resist-
ance rate. Medical doctors represent a large 
proportion of the healthcare providers to pre-
scribe antibiotics; therefore, knowing their at-
titude will enable health authorities to design 
interventions that improve antibiotic use and 
reduce resistance.27,32  

Practice: More than half of the participants 
in our study have poor practice regarding the 
prescription of antibiotics, and 18 % prescribed 
antibiotics according to the institutional-spe-
cific guidelines, educational programs and 
regular microbiology surveillance more than 
international guidelines. At the same time, the 
highest proportion agreed that the “Majority of 
patients admitted to the institution would be 
prescribed at least one Antibiotic during their 
hospital stay”. On the contrary, Wei Leong has 
found that the internet was the most resource 
of information because the doctors prefer in-
ternational antibiotic guidelines over local 
ones;27 they believe that local guidelines are 
useless, mythical, and non-applicable. Author-
ities should consider putting updated, easily 
applicable guidelines locally to help healthcare 
providers in their daily practice. In our study, 
we found that the quality of practice regarding 
antibiotics has a statistically significant associ-
ation with some socio-demographic features 
of the participants. Wei Leong study in 2015 
has stated a significant association between 
the frequency of antibiotic prescription and 
the seniority, of junior or senior medical doc-
tors, and the awareness of ABR in their daily 
practice.25 In the present research, about 20% 
of the participants mentioned that the una-
vailability of certain antibiotics in the hospital 
is the main reason for their inappropriate pre-
scription. This result differs from that observed 
by Wei Leong, where more than half of the par-
ticipants agreed that the choice of antibiotics 
was not affected by their availability in their 
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setting.25 The different backgrounds of medical 
practitioners in each study could be attributed 
to a disagreement between the level of knowl-
edge and practice.

CONCLUSION�

Knowledge about antibiotic resistance 
among Iraqi doctors working in the main hos-
pitals in Baghdad was unacceptable, and most 
of them do not recognise the factors causing 
the resistance. Although the attitude towards 
antibiotic resistance was positive, the practice 
was poor in the majority. 
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