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Background: Atrial fibrillation (AF) is a common arrhythmia 
associated with an increased risk of stroke.  Strategies to reduce 
stroke incidence involve identification of at-risk patients using 
scoring systems such as the CHADS2 score (Congestive Heart 
Failure, Hypertension, Age ≥75 years, Diabetes or Stroke) to guide 
pharmacological prophylaxis. Aim: The aim of this research project 
was to determine the prevalence and management of AF patients 
within the general practice (GP) setting and to assess the adequacy 
of anticoagulation or antiplatelet prophylaxis according to the 
CHADS2 score. Methods: This study was a retrospective cohort 
study of 100 AF patients ≥50 years conducted at a South Coast 
NSW Medical Centre over a 3-year period.  Data was obtained 
from existing medical records. CHADS2 scores were determined 
at baseline, 12 months and 3 years and were compared with 
medications to assess whether patients were undertreated, 
adequately treated or over-treated according to their CHADS2 
score. Results: Prevalence of AF in patients >50 years was 5.8%.  
At baseline, 65% of patients (n=100) were at high risk of stroke 
(CHADS2 score ≥2).  This increased to 75.3% of patients at 12 
months (n=89) and 78.4% of patients at 3 years (n=60).  Adequate 
treatment occurred in 79.0% of patients at baseline and 83.1% 
and 76.7% at 12 months and 3-years, respectively.  There were 
three instances of stroke or trans-ischemic attack during the study 
period. Conclusion: GPs play a critical role in prevention of stroke 
in patients with AF.  Adequate pharmacological interventions 
occurred in the majority of cases, however, identification and 
treatment of at-risk patients could be further improved.  

Introduction
Atrial fibrillation (AF) is the most common cardiac arrhythmia in 
Australia, affecting 8% of the population over the age of 80 years. 
[1,2]  The morbidity and mortality associated with AF is primarily due 
to an increased risk of thromboembolic events such as stroke, with 
studies reporting up to a five-fold increase in the annual risk of stroke 
among patients with AF who have not received prophylaxis with either 
anticoagulant or antiplatelet therapies. [3,4]

It has been demonstrated that the incidence of stroke in patients 
with AF can be significantly reduced with the use of pharmacological 
agents, such as anticoagulant and antiplatelet medications including 
warfarin and aspirin, respectively. [5]  More recently, the development 
of new oral anticoagulant (NOAC) medications such as dabigatran and 
rivaroxaban have also been approved for use in patients with AF. [6]  
However, several studies indicate that the use of anticoagulants and 
antiplatelets for the prevention of thromboembolic events is often 
underutilised. [7,8]  It is estimated that up to 51% of patients eligible 
for anticoagulant therapy do not receive it. [9]  Furthermore, an 
estimated 86% of patients who suffer from AF and have a subsequent 
stroke were not receiving adequate anticoagulation therapy following 
their AF diagnosis. [10]

In contrast, pharmacological treatments for stroke prophylaxis have 
been associated with an increased risk of intracerebral haemorrhage, 
particularly amongst the elderly. [11]  A study of 170 patients with AF 
over the age of 85 years demonstrated that the rate of haemorrhagic 
stroke was 2.5 times higher in those receiving anticoagulant therapy 
compared to controls (OR=2.5, 95% CI: 1.3-2.7). [12]  Therefore, the 
need to optimise the management of patients with AF in the general 

practice (GP) setting is of high importance for stroke prevention and 
requires an individualised pharmacological approach in order to 
achieve a balance between stroke reduction and bleeding side effects. 

Consequently, the development of validated risk stratification tools 
such as the CHADS2 score (Congestive Heart Failure, Hypertension, Age 
≥75 years, Diabetes, Previous Stroke or Trans-ischemic Attack (TIA)) 
has enabled more accurate identification of AF patients who are at 
an increased risk of stroke by assessing co-morbidities and additional 
risk factors to determine the appropriateness of anticoagulation or 
antiplatelet prophylaxis to reduce the risk of thromboembolic events. 
[13]  

The aim of this research project was to determine the prevalence of 
AF among patients within a GP cohort and to assess the adequacy of 
pharmacological stroke prophylaxis according to the CHADS2 criteria.  
The results of this study will enable GPs to determine whether the 
current management of patients with AF is adequate and whether 
closer follow-up of these patients needs to occur in order to minimise 
associated bleeding and stroke complications.

Methods
Study design and ethics
This study was a retrospective cohort study of the prevalence, patient 
characteristics and adequacy of anticoagulation according to the 
CHADS2 score in GP patients with AF over a 3-year period.  The study 
was approved by the University of Wollongong Human Research Ethics 
Committee (Appendix 1, HREC 13/031).

Participants
Participants were identified using a search of the practice database 
(Best Practice, Version 1.8.3.602, Pyefinch Software Pty Ltd), at a South 
Coast NSW Medical Centre using the database search tool.  Search 
criteria included any patient (recorded as alive or deceased) who 
attended the practice with a recorded diagnosis of AF over a 3-year 
period (between November 2010 – November 2013) and were ≥50 
years of age.  This included both patients with long-term AF diagnosed 
before the study period in addition to those newly diagnosed with AF 
during the study period.  The total number of all patients aged ≥50 
years who attended the practice at least once during the same period 
was recorded to determine the prevalence of AF at the practice.

Exclusion Criteria
Exclusion criteria included patients <50 years of age, patients 
with incomplete medical records or those diagnosed with AF who 
subsequently moved from the practice during the study period.
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CHADS2 Score
The CHADS2 score was chosen for the purpose of this study as it is 
a validated risk-stratification tool for patients with AF. [13-15]  The 
scoring system assigns one point each for the presence of Congestive 
Heart Failure, Hypertension, Age ≥75 years or Diabetes and assigns 
two points if a patient has a history of previous Stroke or TIA.  AF 
patients with a CHADS2 score of 0 are considered to be at low risk of a 
thromboembolic event (0.5 – 1.7% per year stroke rate); a score of 1 
indicates intermediate risk (2.0% per year stroke rate) and a score ≥2 
indicates high risk (4.0% per year stroke rate). [16]

Data Search and Extraction 
Patient data was manually extracted from individual patient records, 
coded and recorded into a spreadsheet (Microsoft Excel, 2007).  
Basic data including date of birth and sex were recorded.  Date of AF 
diagnosis (assessed as the first documented episode of AF within the 
patient record) and co-morbidities including hypertension, congestive 
heart failure, diabetes, stroke or TIA were included if documented 
within the patient medical record.  Correspondence from specialists 
and hospital discharge summaries were also analysed for any diagnosis 
made outside of the medical centre and not subsequently recorded in 
the medical record. 

Lifestyle factors were recorded from the practice database including 
alcohol use (light/moderate/heavy or none) and smoking status (non-
smoker, ex-smoker or current smoker).  Complications arising from 
pharmacological prophylaxis (including any documented bleeding or 
side-effects) or discontinuation of treatments were included.  Individual 
patient visits were analysed for any documented non-compliance with 
medications.  Where possible, cause of death was also recorded.  

Adequacy of Anticoagulation 
Individual CHADS2 scores were determined for each patient at baseline, 
12 months and 3 years.  At each of these time points, CHADS2 scores 
were compared to each patient’s medication regime (i.e. no medication 
use, an anticoagulant agent or an antiplatelet agent).  The use of other 
medications for the treatment of AF (for example, agents for rate or 
rhythm control) was not assessed.  Patients were then classified as 
being undertreated, adequately treated or over-treated according to 
the CHADS2 score obtained at baseline, 12 months and 3 years as per 
the current therapeutic guidelines (Figure 1). [17]

Adequate treatment was considered to be patients receiving treatments 
in accordance with the therapeutic guidelines. [17]  Undertreated 
patients included those who received no treatment when an oral 
anticoagulant was indicated (CHADS2 score ≥2).  Over-treated patients 
included those treated with an oral anticoagulant where it was not 
indicated according to the current guidelines (CHADS2 score = 0).  

Statistical Analysis
Results are presented as mean ± standard deviation.  A p-value of 
<0.05 was considered to be statistically significant.  One-way ANOVA 
was used to assess between-group differences in CHADS2 scores 
at each time point (Baseline, 12 months and 3 years).  Descriptive 
data is presented where relevant.  Prevalence of AF at the practice 
was calculated using the formula; (patients with AF ≥50 years / total 

number of patients ≥50 years at the practice, X 100).

Results
A total of 346 patients with AF aged ≥50 years were identified.  Of these, 
246 participants were excluded - (n=213 due to insufficient data within 
their medical record, and n=33 patients had left the practice during the 
study period) leaving a total of 100 patients for inclusion in the analysis 
(Figure 2).  Due to the nature of the search strategy (which identified 
any patient with AF during the period of November 2010-November 
2013), both newly-diagnosed patients and patients with long-term AF 
were included in the analysis.  Therefore, long-term data was available 
for n=89 participants at 12 months, and n=60 participants at 3 years.  
There were no statistically significant differences in age (p=0.91) or sex 
(p=0.86) between the included and excluded participants.  

Including all patients initially identified with AF (n=346), the overall 
prevalence of AF among patients at the practice was 5.8%.  Participant 
characteristics are presented in Table 1.  The mean age of participants 
at diagnosis was 74.9 ± 10.0 years, with more males suffering from 
AF (60%) compared to females (40%).  Over half of patients had a 
history of smoking (57%), and hypertension was the most common co-
morbidity (74%).  13% of participants were listed within the practice 
database as being deceased.  

At baseline, 65.0% of patients were classified as high risk of stroke 
(CHADS2 score ≥2).  This increased to 75.3% of patients and 78.4% of 
patients at 12 months and 3 years, respectively (Graph 1).  There were 

Figure 1: Therapeutic Guidelines - Treatment Recommendations for Prophylaxis of Stroke in Patients with AF (Reproduced with permission) [17]

Figure 2: Flowchart of study patients with AF at a South Coast, NSW General 
Practice
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no patients with a CHADS2 score of 6 at any of the study time points.

Analysis of participants who had 3-year follow-up data available (n=60) 
demonstrated a statistically significant increase in average CHADS2 
scores among patients between baseline vs. 12 months (p<0.05) and 
baseline vs. 3 years (p<0.01).  There was no statistically significant 
difference in CHADS2 scores between 12 months vs. 3 years (p=0.54). 

Graph 2 demonstrates changes in treatment adequacy over time based 
on patients’ initial treatment group allocation at baseline.  For patients 
who were initially identified as being undertreated at baseline, there 
was a trend toward adequate treatment by 3-years.  For patients 
initially identified as over-treated at baseline, the trend towards 
adequate treatment occurred more rapidly (p=non-significant) (on 
average by 12 months).

Patient pharmacological treatments and adequacy of treatment at 
baseline, 12 months and 3 years are shown in Table 2.

There were several reported side-effects and documented instances 
of medication cessation from anticoagulation and antiplatelet therapy.  
A total of eight patients were non-compliant and ceased warfarin 
during the study period and eight patients had their warfarin ceased 

by their treating doctor (reason for cessation unknown).  A further 
eight patients ceased warfarin therapy due to side-effects (Intracranial 
haemorrhage (n=1), Gastrointestinal bleeding (n=3), Haematuria 
(n=1), Unknown bleeding (n=3)).  One patient ceased aspirin due to 
oesophageal irritation.  No other pharmacological therapies were 
ceased due to side-effects.  Warfarin was ceased in one case due to an 
elective surgical procedure.   

A total of two patients suffered an embolic or haemorrhagic stroke and 
a further two patients suffered a TIA during the study period.  Prior 
to their thromboembolic event, one patient was undertreated with 
aspirin (CHADS2 score = 2), one was adequately treated with clopidogrel 
(CHADS2 score = 1) and a further one patient was undertreated 
on aspirin (CHADS2 score = 3).  Cause of death was unknown in six 
patients.  No patients had stroke or TIA listed as their cause of death in 
their medical record. 

Discussion
It has been suggested that Australian patients with AF may not 
be receiving optimal prophylactic anticoagulant and antiplatelet 
medications for the prevention of thromboembolic events. [7,8]  The 
aims of this retrospective cohort study were to assess stroke risk and 
the adequacy of anticoagulation in 100 AF patients ≥50 years over a 3 
year period in a GP setting.  

Results from the current study indicate that overall, the use of 
anticoagulant and antiplatelet strategies for stroke prophylaxis was 
appropriate in the majority of cases and consistent with published 
therapeutic guidelines. [17]  The prevalence of AF at the practice of 
5.8% was similar with other studies, which report a prevalence of 
AF in the GP setting of between 4-8%. [18, 19]  In the current study, 
there were more males with AF than females, however this trend has 
also been found in several other studies which have reported a higher 
prevalence of AF amongst males. [15,18]  

CHADS2 scores increased between baseline and 12 months and 
baseline and 3 years.  This increase was to be expected as patients 
are likely to gain additional risk factors as they age.  The majority of 
patients at all time points were at high risk of stroke (CHADS2 score ≥2), 
with warfarin or similar anticoagulation therapy being indicated.  

Patient Demographics n = 100

  Age (Years)

50 - 59 8

60 - 69 22

70 - 79 36

80+  34

  Males (%) 60 

  Deceased (%) 13

  Ex-Smoker (%) 57 

  Current Smoker (%) 4 

  Alcohol Use (n=77)

     Nil (%) 10.0

     Light (%) 56.0

     Moderate (%)                                        7.0

     Heavy (%) 4.0

     Unknown (%) 23.0

Co-morbidities

     Congestive Heart Failure (%) 16

     Hypertension (%) 74

     Diabetes (%) 26

     Stroke (%) 7

     TIA (%) 17

Table 1.  CHADS2 scores at baseline, 12-months and 3-years in Patients with AF

Graph 1.  Risk of stroke according to CHADS2 scores at baseline, 12-months and 
3 years in Patients with AF

Graph 2.  Progression of Treatment Adequacy over time in Patients with AF 
based on initial baseline Treatment Adequacy.
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Anticoagulant / Antiplatelet Baseline
(n=100)

12-months
(n=89)

3-years
(n=60)

       Aspirin 20  (20.0%) 19  (21.3%) 13  (21.7%)

      Warfarin 73  (73.0%) 60  (67.4%) 39  (65.0%)

       Clopidogrel 3  (3.0%) 3  (3.4%) 4  (6.7%)

       Dabigatran (Pradaxa®) 2  (2.0%) 2  (2.2%) 0  (0.0%)

       None 2  (2.0%) 5  (5.6%) 4  (6.7%)

   Adequacy of Anticoagulation

       Undertreated 13  (13.0%) 15  (16.9%) 13  (21.7%)

       Adequately Treated 79  (79.0%) 74  (83.1%) 46  (76.7%)

       Over-treated 8  (8.0%) 0  (0%) 1  (1.7%)

   Adequacy of Anticoagulation according to Age Group

    50 - 59 years (n=8) (n=8) (n=4)

       Undertreated 1  (12.5%) 0  (0.0%) 0  (0.0%)

       Adequately Treated 4  (50.0%) 8  (100.0%) 4  (100.0%)

       Over-treated 3  (37.5%) 0  (0%) 0  (0%)

     60 - 69 years (n=22) (n=19) (n=13)

       Undertreated 0  (0.0%) 1  (5.3%) 2  (15.4%)

       Adequately Treated 19  (86.4%) 18  (94.7%) 10  (76.9%)

       Over-treated 3  (13.6%) 0  (0.0%) 1  (7.7%)

     70 - 79 years (n=36) (n=33) (n=23)

       Undertreated 6  (16.7%) 9  (27.3%) 6  (26.1%)

       Adequately Treated 28  (77.8%) 24  (72.7%) 17  (73.9%)

       Over-treated 2  (5.6%) 0  (0%) 0  (0%)

     80+ years (n=34) (n=29) (n=20)

       Undertreated 6  (17.6%) 5  (17.4%) 5  (25.0%)

       Adequately Treated 28  (82.4%) 24  (82.8%) 15  (75.0%)

       Over-treated 0  (0%) 0  (0%) 0  (0%)

Table 2. CHADS2 scores at baseline, 12-months and 3-years in Patients with AF

Overall, treatment adequacy increased between baseline and 12 
months (79% versus 83.1%), then decreased by 3 years (83.1% versus 
76.7%).  This trend is likely to represent aggressive management of AF 
at the initial diagnosis then a decline in optimal stroke prophylaxis as 
patients age, develop additional side-effects or become at increased 
risk of falls.  Additionally, older patient groups (those >70 years) were 
more likely to be undertreated.  This may be due to several factors, 
including patient non-compliance with warfarin therapy, doctor 
reluctance to prescribe warfarin to patients at risk of falls, and the 

incidence of side-effects such as bleeding.  Similar causes of under-
treatment of elderly patients with AF have been outlined in other 
studies. [20,21]  In younger patients, there was a trend towards over-
treatment at the time of diagnosis.

In the current study, one patient suffered an embolic stroke during the 
study period and two patients had a TIA. Appropriately, all three of 
these patients were subsequently changed to warfarin.  One patient 
who was adequately treated on warfarin with a CHADS2 score of 1 
was changed to aspirin following an intracranial haemorrhage (and 
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consequently remained classified as adequately treated).  Although 
these were isolated cases within the study, it should be noted that the 
life-long morbidity of stroke for these individuals is significant.

Strengths of the current study include the large number of patients 
and the comprehensive assessment of medical records for the main 
study outcomes of CHADS2 scores and anticoagulation or antiplatelet 
therapies.  By assessing individual medical records, a comprehensive 
assessment of patient data was available for inclusion in the study 
analysis. 

There are some limitations in the current study.  As data was extracted 
from an existing database of patient medical records (which was 
not kept for the purpose of conducting research) there were some 
instances of missing or incomplete data.  However, the majority of 
missing data was, in general, relating to the patient’s social history 
(such as smoking rates and alcohol use), which were not central to the 
main research aims and would not have influenced the results. 

A thorough assessment of medication regimes was able to be carried 
out for the purpose of this study.  As all medication changes are 
automatically recorded by the Best Practice program at each visit, the 
author is confident that this aspect of the data is accurate.  However, it 
should be noted that it is possible that some patients may have been 
taking over the counter aspirin, which may not have been recorded 
on their medication list and consequently some patients may have 
been assessed as ‘undertreated’.  An additional consideration relates 
to the use of warfarin and whether patients’ prescribed warfarin were 
within the therapeutic range, however, the assessment of multiple 
INR readings for each patient over a 3-year period was thought to be 
beyond the scope of this study. Only two patients at the practice had 
been prescribed NOACs (Dabigatran) for anticoagulation, therefore 
analysis of this medication was limited.

The calculation of CHADS2 scores was able to be assessed for all 
patients.  Although most co-morbidities were well documented, there 
may have been some limitations with regards to the identification of 
some co-morbidities such as hypertension, diabetes and the presence 
of congestive heart failure among some patients.  For example, in 
some instances some patients did not have a recorded diagnosis of 
hypertension, but a review of blood pressure readings demonstrated 
several high systolic blood pressure readings which could have been 
diagnostic for hypertension.  Where this occurred, patients were not 
considered to have hypertension or congestive heart failure and were 
not assigned an additional CHADS2 point. 

The CHADS2 score was chosen for the purpose of this study due to 
its simplicity and validation for the identification of patients at risk of 
stroke [13-15].  More recently, refinements to the CHADS2 score has 
led to the development of the CHA2DS2-VASC score, which assigns 
additional points to higher age groups, female patients and patients 
with vascular disease. [22]  The CHA2DS2-VASC score provides a more 
comprehensive overview of stroke risk factors in an individual and 
has also been validated for the purpose of determining the need 

for pharmacological stroke prophylaxis.  More recently, studies have 
shown that application of the CHA2DS2-VASC score is most useful for 
clarifying the stratification of patients within the low-intermediate 
stroke risk categories (i.e. determining those with CHADS2 scores of 
0-1 who are truly at low risk and do not require aspirin). [23]  Because 
the aims of the current study were to identify patients at high risk 
of stroke and determine the appropriateness of their treatment, the 
CHA2DS2-VASC score was not utilised in this study.  However, it should 
be noted that the CHA2DS2-VASC may provide additional clarification 
in the assessment of patients with low-intermediate CHADS2 scores. 

An additional consideration in this study relates to the nature of the 
AF suffered by patients.  Although patients were included if they had 
a known diagnosis of AF, it is almost impossible to determine how 
long patients had already been suffering from AF prior to and after 
their diagnosis.  In addition, it was not possible to determine whether 
patients had paroxysmal or sustained/chronic AF.  However, it has 
been demonstrated that there may be little difference in outcomes 
for patients with paroxysmal versus persistent AF, [24,25] with a large 
cohort study comparing stroke rates in patients with paroxysmal versus 
sustained AF reporting no significant difference in rates of stroke 
(3.2% versus 3.3%, respectively). [24] Therefore, it is unlikely that 
determination of paroxysmal and sustained AF patterns would have 
influenced results of the current study.

Conclusion
The results obtained from this study will allow GPs to optimise the 
management of patients with AF in the community setting.  Although 
this study found that the management of patients with AF at the 
practice is consistent with the current guidelines in the majority of 
cases, further improvements can be made to minimise the risk of 
stroke among patients with AF, especially with regards to targeting 
undertreated patients.  Additionally, the current study may raise 
greater awareness of the incidence of AF within the practice and the 
need to assess stroke risk and treat patients accordingly, especially 
as CHADS2 scores were rarely recorded formally at the time of 
diagnosis.  GPs are well placed to optimise the treatment of AF and 
prevent strokes though treatment of co-morbidities and implementing 
lifestyle interventions, such as encouraging smoking cessation and the 
minimisation of alcohol use, and may further reduce the incidence of 
stroke and TIA in patients with AF. 
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