
Supplementary material 
 

Cohort characteristics 

Supplementary Table 1: Demographic characteristics of patients diagnosed with AF across time periods and by country. Number and percentage 
reported, unless stated otherwise. 

 England Northern Ireland Scotland 

Characteristic Pre-introduction Post-introduction Pre-introduction Post-introduction Pre-introduction Post-introduction Post-removal 

Age, mean (SD) 74.5 (11.9) 74.9 (12.5) 73.1 (12.0) 74.4 (12.6) 73.1 (11.9) 74.3 (11.9) 74.3 (12.4) 
Sex        
Female 38,042 (48.5) 53,388 (46.9) 1,945 (46.9) 4,291 (46.2) 2,622 (46.9) 13,741 (46.1) 4,683 (45.2) 
Male 40,460 (51.5) 60,541 (53.1) 2,116 (52.1) 5,001 (53.8) 2,972 (53.1) 16,054 (53.9) 5,670 (54.8) 
BMI        
Underweight 1,403 (1.8) 2,330 (2.1) 69 (1.7) 181 (2.0) 105 (1.9) 646 (2.2) 184 (1.8) 
Normal 21,599 (27.5) 30,634 (26.9) 960 (23.6) 2,276 (24.5) 1,419 (25.4) 7,344 (24.7) 2,280 (22.0) 
Overweight 23,152 (29.5) 37,333 (32.8) 1,070 (26.4) 3,205 (34.5) 1,653 (29.6) 9,736 (32.7) 3,245 (31.3) 
Obese  13,322 (17.0) 31,073 (27.3) 677 (16.7) 2,908 (31.3) 1,075 (19.2) 9,313 (31.3) 3,525 (34.1) 
Not recorded 19,026 (24.2) 12,559 (11.0) 1,285 (31.6) 722 (7.8) 1,342 (24.0) 2,756 (9.3) 1,119 (10.8) 
Smoking        
Current 9,194 (11.7) 9,954 (8.7) 509 (12.5) 1,042 (11.2) 959 (17.1) 3,681 (12.4) 1,086 (10.5) 
Ex-smoker 20,384 (26.0) 42,364 (37.2) 802 (19.8) 2,713 (29.2) 1,497 (26.8) 11,536 (38.7) 3,844 (37.1) 
Never 39,199 (49.9) 60,108 (52.8) 1,901 (46.8) 5,475 (58.9) 2,256 (40.3) 14,358 (48.2) 5,124 (49.5) 
Not recorded 9,725 (12.4) 1,503 (1.3) 840 (20.9) 62 (0.7) 882 (15.6) 220 (0.7) 299 (2.9) 

* Pre-introduction of QOF was from January 2000 to March 2006, the QOF was introduced in April 2006 and removal of QOF (in Scotland only) was in April 2016 

 



 

Model selection process for England 
The Augmented Dickey-Fuller test suggested the time series data was stationarity (p<0.001). The line 

plot showed that the monthly resolved AF diagnosis rate was quite stable until a spike when the QOF 

incentive was introduced [Figure 1]. Afterwards, there was a downward trend for the rest of series. 

There were signs of seasonality with a yearly spike in the resolved AF rate at the start of each year 

after the QOF was introduced.   

The Ljung-Box test suggested that autocorrelation was present (p<0.001). The ACF plot showed the 

monthly resolved AF diagnoses were correlated with the values within the last year and signs of 

seasonality. The PACF plot showed that the first lag was significant which suggested an AR (1) 

process might be appropriate. 

A log transformation was performed and showed no noticeable difference so that data was kept in 

its original form. 

Supplementary Figure 1 Line plot of monthly resolved AF diagnoses for England 

 

Model 1 for England 
The residual plots of the model 1 showed the model was not an appropriate fit [Figure 2]. From the 

ACF plot, there were signs of seasonality and the PACF plots suggested a possible AR (1) process. The 

Bartlett’s periodogram showed values outside the confidence bands which suggested the residuals 

did not follow a white noise process (p<0.001). The Ljung-Box test also suggested the residuals did 

not follow a white noise process (p<0.001) therefore there was autocorrelation not accounted for in 

model 1.  

The model 1 residual plots suggested model 1 was not an appropriate fit, so an AR (1) process was 

added to model 2 to see if this improved the model fit. 



Supplementary Figure 2  ACF, PACF and Bartlett’s periodogram plots of model 1 residuals 

 

 

Model 2 for England 
The residual plots of the model 2 showed the model with the AR(1) process fit better than model 1 

but that there was still autocorrelation present [Figure 3]. Bartlett’s periodogram showed values 

were inside the confidence bands but did not follow the diagonal line (p=0.091). The Ljung-Box test 

showed that the residuals did not follow a white process (p<0.001). 

The model 2 residual plots suggested model 2 was a better fit compared to model 1 and the AR (1) 

process was statistically significant. A monthly indicator was added to model 3 to see if this 

improved the model fit further. 

Supplementary Figure 3 ACF, PACF and Bartlett’s periodogram plots of model 2 residuals 

 

 



Model 3 for England 
The residual plots of the model 3 showed the model with the AR(1) process and monthly indicator fit 

better than previous models [Figure 4]. Bartlett’s periodogram showed values were inside the 

confidence bands and mostly followed the diagonal line (p=0.304). The Ljung-Box test showed that 

the residuals did follow a white process (p=0.071). 

The model 3 residual plots suggested model 3 was a better fit compared to previous models and was 

an appropriate fit. 

Supplementary Figure 4 ACF, PACF and Bartlett’s periodogram plots of model 3 residuals 

 

 

  



Model selection process for Northern Ireland 
The Augmented Dickey-Fuller test suggested the time series data was stationarity (p<0.001). The line 

plot showed that the monthly resolved AF diagnosis rate was quite stable until a spike when the QOF 

incentive was introduced [Figure 5]. Afterwards, there was a downward trend for the rest of series.  

The Ljung-Box test suggested that autocorrelation was present (p<0.001). The ACF plot showed the 

monthly resolved AF diagnoses were correlated with the values within the last year. The PACF plot 

showed that the first two lags were significant, the first lag was very significant compared to the 

second lag which suggested an AR (1) process might be appropriate. 

A log transformation was performed and showed no noticeable difference so that data was kept in 

its original form. 

Supplementary Figure 5 Line plot of monthly resolved AF diagnoses for Northern Ireland 

 

Model 1 for Northern Ireland 
The residual plots of the model 1 showed the model was not an appropriate fit [Figure 6]. From the 

ACF and PACF plots, there were signs of autocorrelation, the PACF plots suggested a possible AR (1) 

process. The Bartlett’s periodogram showed values outside the confidence bands which suggested 

the residuals did not follow a white noise process (p<0.001). The Ljung-Box test also suggested the 

residuals did not follow a white noise process (p<0.001) therefore there was autocorrelation not 

accounted for in model 1.  

The model 1 residual plots suggested model 1 was not an appropriate fit, so an AR (1) process was 

added to model 2 to see if this improved the model fit. 



Supplementary Figure 6 ACF, PACF and Bartlett’s periodogram plots of model 1 residuals 

 

Model 2 for Northern Ireland 
The residual plots of the model 2 showed the model with the AR(1) process fit better than model 1 

and that there was no autocorrelation present [Figure 7]. Bartlett’s periodogram showed values 

were inside the confidence bands and follow the diagonal line (p=0.869). The Ljung-Box test showed 

that the residuals follow a white process (p=0.331). 

The model 2 residual plots suggested model 2 was a better fit compared to model 1 and was an 

appropriate fit. 

Supplementary Figure 7 ACF, PACF and Bartlett’s periodogram plots of model 2 residuals 

 

 



Model selection process for Scotland 
The Augmented Dickey-Fuller test suggested the time series data was stationarity (p<0.001). The line 

plot showed that the monthly resolved AF diagnosis rate was quite stable until a spike when the QOF 

incentive was introduced [Figure 8]. Afterwards, there was a downward trend for the rest of series.  

The Ljung-Box test suggested that autocorrelation was present (p<0.001). The ACF plot showed the 

monthly resolved AF diagnoses were correlated with the values within the last nine months. The 

PACF plot showed that the first two lag were significant; the first lag was very significant compared 

to the second lag suggesting an AR (1) process might be appropriate. 

A log transformation was performed and showed no noticeable difference so that data was kept in 

its original form. 

Supplementary Figure 8 Line plot of monthly resolved AF diagnoses for Scotland 

 

Model 1 for Scotland 
The residual plots of the model 1 showed the model was not an appropriate fit [Figure 9]. From the 

ACF plot, there were signs of seasonality and the PACF plots suggested a possible AR (1) process. The 

Bartlett’s periodogram showed values outside the confidence bands which suggested the residuals 

did not follow a white noise process (p<0.001). The Ljung-Box test also suggested the residuals did 

not follow a white noise process (p<0.001) therefore there was autocorrelation not accounted for in 

model 1.  

The model 1 residual plots suggested model 1 was not an appropriate fit, so an AR (1) process was 

added to model 2 to see if this improved the model fit. 



Supplementary Figure 9 ACF, PACF and Bartlett’s periodogram plots of model 1 residuals 

 

Model 2 for Scotland 
The residual plots of the model 2 showed the model with the AR(1) process fit better than model 1 

but that there was still some autocorrelation present [Figure 10]. Bartlett’s periodogram showed 

values were inside the confidence bands but did not follow the diagonal line (p=0.033). The Ljung-

Box test showed that the residuals did not follow a white process (p<0.001). 

The model 2 residual plots suggested model 2 was a better fit compared to model 1 and the AR(1) 

process was statistically significant. A MA(1) process was added to model 3 to see if this improved 

the model fit further. 

Supplementary Figure 10 ACF, PACF and Bartlett’s periodogram plots of model 2 residuals 

 

 



 

 

 

Model 3 for Scotland 
The residual plots of the model 3 showed the model with the AR(1) and MA(1) process fit better 

than previous models [Figure 11]. Bartlett’s periodogram showed values were inside the confidence 

bands and mostly followed the diagonal line (p=0.593). The Ljung-Box test showed that the residuals 

did follow a white process (p=0.002). 

The model 3 residual plots suggested model 3 was a better fit compared to previous models and was 

an appropriate fit. 

Supplementary Figure 11 ACF, PACF and Bartlett’s periodogram plots of model 3 residuals 

 

 


