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Abstract  

Background: In Iraq, the majority of atrial fibrillation (AF) patients are managed by primary care 
physicians (PCPs). Therefore, this is a cross-sectional study that aimed to evaluate the PCPs’ 
knowledge, attitudes, and practices (KAP) toward the use of oral anticoagulants (OAC) in patients with 
AF and to identify the barriers to OAC prescription. Methods: A self-administered online questionnaire 
was completed by 150 PCPs. KAP scores were categorized as poor, fair, and good. Stepwise binary 
logistic regressions were conducted to predict the variables significantly associated with KAP. Results: 
63.3% of the PCPs had poor knowledge and none had a good knowledge score. On the other hand, 78% 
of the PCPs had good attitude score. Having more than 5 years of experience increased the odds of 
having high KAP. Similarly, attending a training about OAC in AF patients increased the odds of having 
better knowledge and practice. Conclusions: Iraqi PCPs had poor knowledge, but satisfactory attitudes 
toward the use of OAC in AF patients. The majority were willing to attend training about AF disease and 
anticoagulation therapy. Such trainings will significantly increase the PCPs’ knowledge about OAC 
which would improve AF patient management. 
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Introduction  

Atrial fibrillation (AF) is the most common type of 
sustained cardiac arrhythmia(1). Globally, AF was 
estimated to affect 33.5 million people in 2010 and 
the prevalence is increasing according to several 
studies(2–4). AF can be triggered by several causes 
and accordingly it is classified to valvular and non-
valvular AF (NVAF). Valvular AF happens in patients 
with artificial heart valves(5) while NVAF refers to 
any form of AF that happens in the absence of heart 
valve diseases(6). Consequently, the treatment 
guidelines for these types vary, particularly in 
anticoagulation recommendations.  

Oral anticoagulants (OAC) are the mainstay in 
stroke prevention for patients with AF and can 
prevent about two-thirds of AF-related strokes(7,8). 
Nevertheless, a significant underuse of OAC in AF 
patients was reported by the National Institute for 
Health and Clinical Excellence (NICE) with 42% of the 
candidates for anticoagulants not being prescribed 
OAC(9). A similar percentage was reported on the 
prevalence of the use of OAC in newly diagnosed 
high-risk AF patients in Asia(10). Several reasons 
may lead to this underuse, including the fear of 
bleeding, the cost and time spent in coagulation 
monitoring, or simply physicians’ or patients’ 
unawareness of the importance of the use 
anticoagulants(9,11).      

As Health centers in Iraq treat most patients 
suffering from NVAF, primary care physicians (PCPs) 
play a decisive role in the prophylaxis of embolisms. 
Thus, PCPs in Iraq must be capable of managing 
patients with NVAF who are on oral anticoagulant 
(OAC) therapy. The current study aimed to evaluate 
the Iraqi PCPs’ knowledge, attitudes, and practices 
(KAP) toward the use of OAC in NVAF, in addition to 
establishing the obstacles to starting anticoagulants 
and the barriers to patients' compliance with 
anticoagulant therapy.  

Methods 

Design and recruitment 

This cross-sectional study was conducted in Iraq 
between March and June 2021.The contact 
information of PCPs working in 25 health centers 

from different regions in Iraq were obtained from 
human resources departments. The survey and the 
participant information sheet were formulated on 
Google Forms, and the link was emailed to the 
supplied email addresses to all PCPs working in the 
25 centers (245 in total), reminder emails were sent 
2 weeks and 1 month after the initial email.  

Instrument development 

The questionnaire was adapted from Ye et al(12). 
The questionnaire included 52 questions divided into 
5 sections. The first section collected the 
participants’ demographics, the second section 
gathered information about the experience of the 
participants with AF and anticoagulation, and the 
remaining sections evaluated the participants’ 
knowledge (Table 3) which included multiple 
answer questions, attitudes (see Table 1, 
Supplemental Digital Content 1, which represents 
the attitude score items), and practice (Table 2, 
Supplemental Digital Content 2, which represents 
the practice score items) toward the use of 
anticoagulants in NVAF patients.  

Three scores were calculated. The first score was 
knowledge score as one point was given for correct 
answer and zero given for wrong or uncertain 
answers. The second score was attitude score and it 
was based on a five-point Likert scale that ranged 
from strongly disagree (one point) to strongly agree 
(five points) for items that evaluated favorable 
attitudes and reversed scoring for items that 
evaluated unfavorable attitudes. Lastly, practice 
score was computed with the score ranging from 
never (1 point) to always (4 points) for correct 
practice items and reversed scoring for incorrect 
practice items. Based on Ye et al(12), the KAP scores 
were categorized as poor (≤39.0%), fair (40.0–
69.0%), and good (≥70.0%).  

Instrument validity and reliability 

The initial version of the questionnaire was 
evaluated by an expert panel composed of cardiac 
specialists to ensure content validity. Then, to 
assess face validity and clearness, the questionnaire 
was completed by 10 PCPs and their data were not 
included in the final study. Cronbach’s alpha for 
attitude and practice scores (Likert scale questions) 
were 0.77 and 083 respectively.
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Data analysis 

SPSS version 27 was used to analyze the data. 
Categorical variables were presented as frequencies 
and percentages (%) while continuous variables 
were presented as means and standard deviations 
(SD).  Stepwise binary logistic regressions were 
conducted to predict the variables significantly 
associated with higher levels of KAP. The included 
independent variables were the length of working 
experience, Health center type, education level, 
number of AF patients that the physician treats per 
year, and whether the physician attended a training 
on the usage of anticoagulants for AF patients or 
not. The number of working years was classified into 
less than 5 years and 5 years or more. Similarly, the 
level of highest education was classified into 
bachelor’s degree and postgrad degree. 
Furthermore, the number of AF patients that 
physician treats per year was classified into less than 
50 patients and 50 patients or more. Spearman tests 
were conducted to evaluate the correlation 
between the KAP three levels (Knowledge, Attitude 
and Practice). 

Results 

One hundred and fifty PCPs completed the 
questionnaire with a response rate of 61.2%. As 
shown in Table 1, more than half of the PCPs were 
males (56.7%) and the majority was younger than 39 
years. About two thirds (60.7%) of the PCPs had a 
bachelor’s degree and about one third (35.8%) were 
residents.   

As shown in Figure 1, the main perceived obstacle 
for starting anticoagulant treatment in AF patients 
was the risk of bleeding (48%), followed by the tests 
for coagulation monitoring (16%). Regarding the 
PCPs’ opinions on the main barriers affecting AF 
patients’ compliance, the main barrier was felt to be 
the fees of anticoagulation (cost of medications and 
monitoring) (43.3%), followed by the tests for 
coagulation monitoring (10.7%) and fear of bleeding 
(10.7%).  

As Table 2 shows, none of the PCPs had good 
knowledge score and the preponderance (63%) had 
poor knowledge. Table 3 presents the frequencies 
of the PCPs’ correct answers to the questions that 

evaluated their knowledge about AF and 
anticoagulants. Almost all PCPs did not know all the 
tests that can be used to diagnose AF as only 3 (2%) 
PCPs chose the correct answer. Moreover, only 10 
(6.7%) PCPs identified all risk factors included in HAS-
BLED score and 16 (10.7%) PCPs knew the frequency 
of monitoring coagulation function in AF patients 
with long-term warfarin therapy at a stable period. 
On the other hand, the majority (76.7%) of the PCPs 
identified the correct warfarin antagonist, and half 
of them knew the target International normal ratio 
(INR) range in under 75 years old NVAF patients. 

The majority (78%) of the PCPs in the current 
study expressed good attitudes towards 
anticoagulation therapy in patients with NVAF. As 
shown in Table 1, supplementary material,  the most 
favorable attitudes were toward the following 
items: “It is safe to maintain the INR between 2.0 
and 3.0 for warfarin anticoagulation therapy in 
NVAF patients." (4.38±1.14) and "I think doctors can 
improve the standard anticoagulant treatment rate 
in AF patients after attending training courses in 
atrial fibrillation and anticoagulation” (4.29±1.05). 
While the least attitudes were toward these items: 
 I am more concerned about the risk of bleeding in"
NVAF patients than the risk of stroke in NVAF 
patients” (3.19±1.29) and “The type of atrial 
fibrillation would affect doctor’s decision to initiate 
anticoagulant therapy and oral anticoagulant 
choice” (3.21±1.29).   

The PCPs’ scores were distributed between the 
fair practice level (56.7%) and good practice level 
(43.3%). Table 2 (supplementary material) shows the 
questionnaire’s items that assessed the PCPs’ 
practice in regard to anticoagulants use in AF 
patients.  The highest scoring item was “A 75-year-
old female NVAF patient, with history of 
hypertension, congestive heart failure and had TIA 3 
years ago. Ultrasound indicated aortic 
atherosclerosis and atrial enlargement. Would you 
give this patient oral anticoagulant therapy?"  
(3.31±0.93), while the lowest score was for “If high-
risk for thrombus formation NVAF patient had 
gastrointestinal bleeding 3 months ago and has 
stopped bleeding for 1 week, would you give this 
patient oral anticoagulant therapy? "  (2.12±0.95).  

Table 4 present the results of binary logistic 
regressions of KAP levels. Working years was 
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significantly associated with KAP scores as having 
5 or more years of experience increase the odds to 
have higher KAP scores (OR=12.54, 4.05, and 12.52 
respectively). The attendance of a training on the 
usage of anticoagulants for AF patients was 
significantly associated with knowledge and 
practice levels as those who had attend a training 
had higher odds of having higher knowledge and 
practice levels (OR=4.52 and 5.41 respectively). 
Lastly, working in rural Health centers increased the 
odds of having a good practice level when 
compared to working in urban centers (OR=9.25, p-
value <0.05).   

Spearman test results indicate significant 
correlation between the KAP levels (p-values 
<0.001). Strong positive correlation was observed 
between knowledge and practice levels (r=0.59), 
moderate positive correlation was observed 
between knowledge and attitude (r=0.40), and 
weak positive correlation was observed between 
practice and attitude (r=0.34).   

Discussion 

PCPs play a major role in the treatment and 
prevention of several diseases and disease 
complications. AF is one of the diseases that 
commonly diagnosed and managed by PCPs(13). 
Therefore, it is essential to assess the PCPs’ KAP 
toward AF and identify any weaknesses in order to 
address them successfully. The current study 
revealed that Iraqi PCPs have inadequate 
knowledge about the use of OAC for NVAF but they 
were aware of the importance of these agents.   

The PCPs in the current study had very poor 
knowledge about many aspects of the use 
anticoagulation therapy in NVAF. This result is 
consistent with the result of Ye et al study(12) but 
opposes the results of a Saudi study where the 
majority of the participating family physicians had 
average awareness about anticoagulants(14). Only 3 
PCPs in the current study knew all the tools that can 
be used to diagnose AF. This poor knowledge may 
lead to under-diagnosis of patients with AF, which is 
likely to increase the morbidity and mortality related 
to AF if the complications are not adequately 
prevented.  

Stroke and bleeding assessment scores are useful 
validated tools that guide the clinical decision 

makers in the management of stroke prevention in 
AF patients(15,16). Low awareness of these scores in 
general and the risk factors included in them was 
observed among the PCPs in this study and in other 
studies(12,17). This indicates that PCPs do not usually 
use these scores when managing a patient with AF, 
which may jeopardize the patient’s health and 
increase risks of stroke and bleeding.   

Another gap in the PCPs’ knowledge was in the 
frequency of coagulation function and the factors 
that are susceptible to the anticoagulation effect of 
warfarin as only 30% of the PCPs were able to 
identify the three factors (genes, food, and drugs). 
Awareness of this information is essential to 
monitor patients successfully and to conduct an 
effective patient education.  

When compared to warfarin, new oral 
anticoagulants (NOAC) have more than few 
advantages including better safety profile, more 
convenient use, and less food and drug 
interactions(18). These advantages made NOAC the 
preferred agents for patients with NVAF over 
warfarin(19). In the current study, over 80% of the 
PCPs were unable to recognize all NOAC. As PCPs 
manage different diseases, this may decrease their 
ability to be up-to-date with all new medications and 
guidelines’ recommendations. Therefore, providing 
focused training on the treatment guidelines of AF 
may significantly enhance the quality of AF patients’ 
treatment. The advantage of such training is 
supported by the results of this study as the PCPs 
who attended training on the usage of 
anticoagulants for AF patients had significantly 
higher knowledge and practice levels.    

Despite their unsatisfactory knowledge, the PCPs 
in the current study expressed positive attitudes 
toward the use of OAC for NVAF patients. 
Particularly in areas where they had gaps in 
knowledge. This highlights the importance of 
organizing training that can improve PCP knowledge 
and practice. 

In binary regression analysis, PCPs who were 
working in rural centers had a significantly higher 
practice score when compared to those working in 
urban centers. However, the number of the rural 
PCPs was limited compared to other centers which 
may cast doubt on the generalizability of this result. 
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Nevertheless, the better practice levels in rural 
PCPs may be linked to the fact that rural areas 
usually have fewer medical resources and fewer 
specialized hospitals and physicians which oblige 
the PCPs in these areas to treat AF patients 
themselves as they cannot refer them to specialized 
cardiologists. 

Regarding the obstacles of starting 
anticoagulants in AF patients, fear of bleeding was 
the most mentioned obstacle. Several assessment 
tools can be used to predict the bleeding risk among 
AF patients including ABC-bleeding score, ATRIA, 
European score, GARFIELD-AF, HAS-BLED, 
HEMORR2HAGES, ORBIT, Shireman, and mOBRI 
scores(20). Among these scores, HAS-BLED was 
found to be a balanced, sensitive, and specific tool 
that can be used to predict major bleeding events in 
AF (20). Another frequently mentioned obstacle was 
the monitoring of coagulation function tests, this 
obstacle can be easily overcame in NVAF by the use 
of the NOAC which do not need monitoring(18). 

Concerning the major barriers affecting AF 
patients’ compliance to anticoagulants, fees related 
to the cost of coagulation was the most frequently 
mentioned barrier as NOAC are relatively expensive, 
with warfarin more inexpensive. However, NOAC 
are cost-effective agents(21-23) when evaluated 
against the costs of the consequences of not taking 
these medications. Therefore, health authorities and 
medical insurance companies should cover these 
agents’ costs.     

Limitations 

The study limitations include social desirability 
bias and recall bias. In addition, only PCPs who were 
interested in the aim of the study completed the 
questionnaire which may limit the generalizability of 
the study’s results.   

In conclusion to our knowledge, this the first 
study to assess the Iraqi PCPs’ KAP related to OAC 
use in NVAF. The current study identified several 
gaps in knowledge about the use of OAC which 
warrants immediate action to improve PCPs’ 
knowledge and, in turn, improve the management 
of AF and decrease the prevalence of stroke and 
bleeding among these patients. Furthermore, our 
findings also indicate that PCPs have positive 
attitudes toward gaining more knowledge about the 

management of AF patients. Therefore, training 
programs focused on AF patient management can 
be easily implemented and delivered to PCPs. 
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Table 1. Demographic Characteristic of the Participants 

Variable Frequency (%) 

Sex Female 65(43.3) 

Male 85(56.7) 

Age ＜30 years 87(58) 

30～39 years 27(18) 

40～49 years 29(19.3) 

50～59 years 3(2) 

≥60 years 4(2.7) 

Highest Education  Bachelor's degree 91(60.7) 

Master's degree 11(7.3) 

PhD degree 48(32) 

Professional title Intern 25(16.9) 

Resident 53(35.8) 

Physician 44(29.7) 

Associate senior physician 16(10.8) 

Chief Physician 10(6.8) 

Types of Health centers Rural 18(12) 

Urban 42(28) 

The Urban-Rural 90(60) 

Working Years ＜5 years 81(54) 

5～10 years 24(16) 

10～15 years 5(3.3) 

15～20 years 29(19.3) 

20～25 years 3(2) 

>25 years 8(5.3) 

Have you attended training on the 

usage of anticoagulants for AF 

patients? 

No 52(34.7) 

Yes 

98(65.3) 

How many AF patients have you 

had in the past year? 

1～9 43(33.3) 

10～19 16(12.4) 

20～49 20(15.5) 

50～99 14(10.9) 

100～149 8(6.2) 

≥150 28(21.7) 
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Table 2. The scores on the KAP questionnaire (knowledge, attutide, and practice) 

 Scores 

 rooP 

≤39% n (%) 

Fair 

40-69% n (%) 

dooG 

≥70% n (%) 

Knowledge 95 (63.3) 55 (36.7) 0 (0.0) 

Attitude 0 (0.0) 33 (22) 117 (78) 

Practice 0 (0.0) 85 (56.7) 65 (43.3) 
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Table 3. The participants' knowledge of OAC therapy in NVAF patients 

Knowledge items Frequency (%) 

1 Do you know how to diagnose AF? 3 (2) 

2 Which score tool can be used to predict stroke risk in AF patients? 48 (32) 

3 Which score tool can be used to predict bleeding risk in AF patients? 40 (26.7) 

4 What risk factors does CHADS2 score include? 55 (36.7) 

5 What risk factors does CHADS2-VASc score include? 54 (36) 

6 What risk factors does HAS-BLED score include? 10 (6.7) 

7 Which indicator should be monitored in AF patients with warfarin? 46 (30.7) 

8 How often should you monitor coagulation function in AF patients with 

long-term warfarin therapy at a stable period? 24 (16) 

9 What’s the target range of INR in NVAF patients with warfarin under 

75 years old? 75 (50) 

10 Which factor is susceptible to the anticoagulation effect of warfarin? 46 (30.7) 

11 Which antagonist antagonizes warfarin's anticoagulation? 115 (76.7) 

12 Which of these medications is one of the new oral anticoagulants 

(NOAC)?  27 (18) 
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Table 4. Binary regression of KAP levels 

 Knowledge 

(poor vs. fair) 

Attitude 

(fair vs. good) 

Practice 

(fair vs. good) 

 Odds Ratio 95% CI Odds Ratio  95% CI Odds Ratio 95% CI 

Lower Upper Lower Upper Lower Upper 

Working years 
5 years or more compared to less than 5 years 

12.54** 5.32 29.59 4.05* 
 

 

1.63 10.05 12.52** 5.27 29.77 

Have you attended training on 
 the usage of anticoagulants for AF patients? 

Yes compared to No 

4.52* 1.65 12.34 NS - - 5.41** 1.98 14.77 

Health centers  

Rural compared to Urban 

NS - - NS - - 9.25* 

 

1.73 49.62 
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Figure 1. The main barriers for starting OAC therapy and affecting patients’ compliance 
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Supplemental Digital Content 1 and 2: docx. 

Table 1. Attitude item score of the participants on anticoagulant therapy for NVAF patients 

Attitude Items Min Max Mean (±SD) 

1 The type of atrial fibrillation would affect a doctor’s  decision to 

initiate anticoagulant therapy and choice of oral anticoagulant. 

1 5 3.21 (±1.29) 

2 It is necessary to use a stroke score tool to assess the risk of stroke in 

AF patients before anticoagulant therapy.  

1 5 3.94 (±1.28) 

3 It is necessary to use a bleeding score tool to assess the risk of 

bleeding in AF patients before anticoagulant therapy.  

1 5 3.98 (±1.24) 

4 I am more concerned about the risk of bleeding in NVAF patients 

than the risk of stroke in NVAF patients  

1 5 3.19 (±1.29) 

5 I think it's important for AF patients to understand the risk of stroke 

and bleeding in patients with AF.   

1 5 4.16 (±1.31) 

6 I think it's important for AF patients to reduce the risk of stroke and 

bleeding due to atrial fibrillation." 

1 5 4.26 (±1.18) 

7 It is necessary to tell AF patients about medication and food that 

affect warfarin's anticoagulant effects. 

1 5 4.38 (±1.14) 

8 I fully understand the views of AF patients on reducing the risk of 

stroke and bleeding caused by warfarin therapy.  

1 5 4.2 (±1.01) 

9 I think novel oral anticoagulants (NOAC) have a lower risk of 

bleeding than warfarin. 

1 5 3.31 (±1.54) 

10 I think novel oral anticoagulant (NOAC) are easier to administer 

than warfarin. 

1 5 3.82 (±1.35) 

11 I hope to have more knowledge to discuss the advantages and 

disadvantages of stroke, bleeding risk and anticoagulation regimen 

with AF patients. 

1 5 4.17 (±1.23) 

12 I think doctors can improve the standard anticoagulant treatment 

rate in AF patients after training in atrial fibrillation and 

anticoagulation knowledge. 

1 5 4.29 ( ±1.05) 
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              Table 2. Practice item score of the participants on anticoagulant therapy for NVAF patients 

Practice Item Min Max Mean (±SD) 

1 Have you ever made differential diagnosis according to the duration 

of the onset of atrial fibrillation when you deal with AF patients? 

1 4 2.59 (±0.96) 

2 Have you ever made differential diagnosis between valvular AF and 

non-valvular AF in AF patients when you deal with AF patients? 

1 4 2.67 (±1.22) 

3 Do you use stroke risk score tools to assess stroke risk in AF patients?  1 4 2.83 (±1.17) 

4 Do you use bleeding risk score tools to assess bleeding risk in AF 

patients? 

1 4 2.89 (±1.12) 

5 For AF patients treated with warfarin, the INR is maintained at 1.1 -

2.0. Would you increase the warfarin dose for this patient? 

1 4 2.83 (±1.12) 

6 For AF patients treated with warfarin, the INR is maintained at 3.5 -

5.5. Would you decrease the warfarin dose for this patient? 

1 4 3.15 (±0.97) 

7 A 75-year-old male NVAF patient, with hypertension and no history of 

diabetes and cardiovascular disease, would you give this patient 

warfarin for anticoagulant treatment?  

1 4 2.59 (±0.98) 

8 A 75-year-old female NVAF patient, with a history of hypertension, 

congestive heart failure and TIA, 3 years ago. Ultrasound indicated 

aortic atherosclerosis and atrial enlargement. Would you give this 

patient oral anticoagulant therapy? 

1 4 3.31 (±0.93) 

9 If an NVAF patient at high-risk for thrombus formation had 

gastrointestinal bleeding 3 months ago and has stopped bleeding for 1 

week, would you give this patient oral anticoagulant therapy? 

1 4 2.12 (±0.95) 

10 The AF patient in item E8 had nosebleeds once and gum bleeds 

occasionally when brushing his teeth. Would you give this patient 

warfarin treatment? 

1 4 2.45 (±0.82) 

11 The AF patient in item E8 has had coronary stent implantation for 1 

month, would you give the patient dual antiplatelet and warfarin 
therapy? 

1 4 2.5 (±0.89) 

12 The AF patient in E8 item with ACS has had coronary stent 

implantation and has been stable  for 1 year. Would you give this patient 

mono-antiplatelet and warfarin therapy? 

1 4 2.77 (±0.77) 

13 A 68-year-old hypertensive female patient with recurrent episodes of 

paroxysmal atrial fibrillation and without previous medical history. 

Would you give this patient oral anticoagulant therapy? 

1 4 2.66 (±0.83) 

14 Have you often told AF patients who use warfarin therapy about the 

food and drugs that interact with warfarin? 

1 4 3.08 (±1.00) 

15 Have you ever actively communicated with AF patients about 

increasing the risk of AF-related stroke and anticoagulation therapy? 

1 4 2.75 (±0.93) 

16 Have you ever used different methods, such as pamphlets, health 

lectures and education, to educate AF patients about the risk of stroke 

and bleeding related to AF and anticoagulant treatment? 

1 4 2.25 (±0.87) 

17 Have you ever attended relevant training or lectures about atrial 

fibrillation diseases and anticoagulation therapy? 

1 4 2.57 (±0.93) 

18 Will you attend training about AF disease and anticoagulation 

therapy? 

1 4 2.93 (±1.09) 
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