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2 Purpose of this document
This document describes the academic development of the QRISK2 reference data which is included in the QRISK2 software package. It is intended for academics who already have a knowledge of the QRISK2 risk prediction score1 and its intended use as well as a background of either statistics or epidemiology rather than for clinicians or the general public.

3 Rationale
In our original papers2 used multiple imputation for modelling based on a population from 1993-5. However, for the purposes of implementation of QRISK2 into clinical practice, we need age-sex specific reference data for clinical values which is valid for 2008 rather than values derived from 1995. This is because population levels of systolic blood pressure, body mass index and cholesterol/HDL ratio have changed over time. The resulting age-sex reference data can then be used within the software package to estimate values for patients where data are missing based on their age and sex. These estimated values will allow an estimated QRISK2 score to be calculated for each patient. The resulting QRISK2 estimated scores can then be used to rank patients within a general practice setting in order to derive a recall list. Once recalled, patients can then be formally risk assessed and have all their clinical values directly measured and recorded. 
4 Methods 
4.1.1 Study population & data
We used version 19 of the QResearch database to derive our reference data. We included all practices in the database which had complete data until 01 April 2008 and had also been using EMIS for three or more years. We identified all patients aged 35 to 74 registered on 01 April 2008 who had been registered for the preceding 12 months. We excluded patients with pre-existing cardiovascular disease. For each patient we extracted the following variables: sex, age, Townsend deprivation score, family history of coronary heart disease in a first degree relative under the age of 60, prescriptions for antihypertensive medication, the most recent smoking status, body mass index, systolic blood pressure and cholesterol/HDL ratio measurement recorded on the clinical system as well as the additional variables needed to calculate the QRISK2 score1. We used the same definitions for these variables as in our original papers
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. After extraction, we restricted the values for systolic blood pressure, cholesterol/HDL ratio and body mass index to those recorded in the preceding two years. 
4.1.2 Age sex reference values for clinical values
In order to derive the age-sex reference values for body mass index, systolic blood pressure and cholesterol ratio we used the fracpoly command in STATA to determine the fractional polynomial terms and predicted mean values for each clinical value for men and women for single year of age. Further details on the use of fractional polynomial terms can be found in the paper by Royston et al (1999)4. 

We used the following command where x represents systolic blood pressure, body mass index or cholesterol/HDL ratio.

fracpoly regress x age 


fracpred xPredictedMean 

We then compared the predicted means with the simple means as a test of face validity. 
4.1.3 Age sex reference of predicted median QRISK2 Score
In order to derive the predicted median reference data for the QRISK21 scores by age and sex using the approach described by Royston et al5 
1. We calculated a QRISK2 cardiovascular risk score for each patient using predicted means for cholesterol ratio, body mass index, systolic blood pressure derived above, where data were missing. 
2. We log transformed the QRISK2 scores since they were skewed

3. We then used the xrigl command in STATA to determine the fractional polynomial terms
4. We then used these fractional polynomial terms to determine the best distribution of the data using xriml 
5. We used the xriml command to determine the centile values for each value using the best distribution for each single year of age and sex.  

The commands were: 

Xrigl in men and women to generate the powers



xrigls lnQRISK2 age,  centile(5 10 20 25 50 75 80 90 95) 

xriml women to determine the distribution
xriml lnQRISK2 age,  fp(m:powers -1 -1 , s:powers -2) centile(5 10 20 25 50 75 80 90 95) dist(men) 

xriml men to determine the distribution
xriml lnQRISK2 age,  fp(m:powers 0.5 1, s:powers -2) centile(5 10 20 25 50 75 80 90 95) dist(men) 

where 

men is modulus exponential normal distribution
lnQRISK2 is the loge of the QRISK2 score
The next table shows the fractional polynomial terms for each continuous variable.
	
	females terms
	Males terms

	body mass index
	0.5 1
	-0.5 -0.5

	Systolic Blood Pressure
	-2 -2
	3 3

	Log Cholesterol/HDL value
	3 3
	-1 -1
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