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in Hospital Episode Statistics but, 
where recorded, 32% of the people 
with rickets were white (compared 
with 83% in the general population 
younger than 15 years),4 33% south 
Asian (vs 8%), 33% black (vs 3%), 
and 2% other non-white (vs 6%). 
Their duration of residence in the 
UK is unknown. Between 2001 and 
2009, the number of white children 
in England fell by 6% and the number 
of non-white children increased 
by 19%.4

The increase in rates might be a 
reflection of increased incidence 
or severity of rickets, or changes in 
admission thresholds, diagnostic, 
or coding practices. However, with 
other reports of a recent increase in 
rickets,2,5 the previous hypothesis was 
that a rise in hospitalisation rates 
might occur. The coding of rickets is 
straightforward, given the diagnosis; 
and the same exact term, active 
rickets, was used in the ICD in all 
decades studied. Between 1968 and 
1985, Hospital In-Patient Enquiry and 
ORLS were collected independently 
of each other; each shows the same 
profi le suggesting face validity at least 
at that time.

Hospitalisation rates for rickets 
in England are now the highest in 
fi ve decades. Currently, rickets is not 
confi ned to non-white people, though 
it is more common in non-white than 
white individuals. There is a case for a 
national confi dential audit of rickets.  
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Hospitalisation for 
children with rickets in 
England: a historical 
perspective
Nutritional rickets caused by 
vit amin D deficiency is associated 
with a diet deficient in vitamin D, 
inadequate exposure to sunlight, 
and reduced endogenous synthesis 
of vitamin D in the skin. The Chief 
Medical Officer for England has 
recently drawn attention, in her annual 
report, to the continuing problem of 
vitamin D defi ciency in children.1,2

We have analysed rates of hospital 
admissions for rickets in England, 
across fi ve decades, in children younger 
than 15 years. We analysed data for 
all England using routinely collected 
hospital episode statistics  for 1968–
2011 (no national data for 1986–90). 
We also analysed data for the former 
Oxford NHS Region (population 
about 2·5 million) between 1963 and 
2011 using the Oxford record linkage 
study (ORLS),3 which includes data for 
all day cases and inpatients. Data in 
the ORLS from 1963 and in England 
from 1999 were linked for each 

individual to distinguish episodes of 
care (individuals can have more than 
one episode of care, episode-based 
analyses) and individuals receiving care 
(irrespective of the number of episodes, 
individual-based analyses). Analyses 
were done by selecting records 
with International Classification 
of Diseases (ICD) codes for active 
rickets (ICD7 code 283, ICD8 265·0, 
ICD9 268·0, and ICD10 E55·0). Rates 
were directly standardised using 5-year 
age groups and the European standard 
population.

Annual rates—episode-based and 
individual-based—are shown in 
the fi gure. Hospitalisation rates for 
rickets were low in the 1960s and 
1970s and declined further in the 
1980s and 1990s. They increased 
in the 2000s. In ORLS, rates were 
lowest in 1991–96 at 0·34 children 
per 100 000 under 15  years (95% CI 
0·13–0·55) and highest in 2007–11 
at 1·78 (1·27–2·29). In all England in 
2007–11, the episode-based rate was 
4·78 (4·58–4·99) and the person-
based rate was 3·16 (3·00–3·33) 
per 100 000 aged under 15. Most 
patients were younger than 5 years. 
Ethnic origin is not well recorded 

Figure: Rickets in children younger than 15 years: age-standardised rates per 100 000 younger than 
15 years in England and in Oxford
Red: Episode-based rates (hospital discharges) for England, 1968–2011. Between 1968 and 1985, the data 
were a one in 10 sample of all NHS hospital discharges (excluding day cases), then termed the Hospital 
In-Patient Enquiry, and we scaled to 100% by multiplying each number of annual admissions for rickets by 10. 
There were no national data for 1986–90. Between 1990 and 2011, the Hospital Episode Statistics included 
day cases (patients admitted to hospital who did not stay overnight) and inpatients. Green: individual-based 
rates for England, from 1999. Blue: individual-based rates for Oxford, from the Oxford record linkage study.3
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blood pressure and cholesterol despite 
their aetiological importance.3

Screening using age alone has 
advantages. It is simple and removes 
the need for risk estimation, which is 
only necessary when many screening 
factors are combined (eg, in antenatal 
screening for Down’s syndrome, where 
no single marker dominates over 
others). Therefore, screening using age 
alone avoids debate about the accuracy 
of risk estimation using different 
algorithms, none of which materially 
improve screening performance over 
age alone.4 Also, the focus should move 
from risk in the absence of intervention 
to the health benefi t of intervention, 
which is what matters. If people took 
blood pressure and cholesterol lowering 
medicines from age 60 years without 
previous risk factor measurement, one 
third would benefi t and they would, on 
average, gain 7 years of life without a 
heart attack or stroke.
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recalibration might be based on 
available external data as well.5  

In conclusion, we recommend 
building guidelines on adequate 
estimates of absolute treatment 
benefit, requiring a recalibrated 
absolute risk prediction model in 
conjunction with individualised 
estimates of the relative risk reduction.
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Refi ning the American 
guidelines for 
prevention of 
cardiovascular disease
We would like to propose a com-
promise in the debate on the clinical 
application of the recently proposed 
American guidelines for prevention of 
cardiovascular disease.1

Paul Ridker and Nancy Cook (Nov 30, 
p 1762)2 criticise the current guidelines’ 
assumption of a constant relative risk 
reduction and its subsequent focus on 
absolute (baseline) risk predictions. 
They plea for statins prescription 
based on treatment eff ects observed 
in specific trial populations. In 
our view, combining absolute risk 
predictions with individualised 
estimates of relative risk reduction 
is required to quantify the absolute 
treatment benefi t of statins. Relative 
risk reduction across subgroups with 
diff erent levels of baseline risk can be 
based on the results of the individual 
patient data meta-analysis of statin 
trials.3 Ideally, the individualised 
relative risk reductions are estimated 
in a re-analysis of these trial data, 
by adding a statistical treatment 
interaction with the risk predictions 
according to 2013 guidelines.4

Ridker and Cook recommend 
recalibration of the guidelines’ new 
prediction model in additional external 
validation cohorts. Rather, we should 
use already available contemporary 
validation cohorts to adjust poorly 
calibrated risk predictions for time 
trends. To account for well recognised 
cardiovascular disease risk diff erences 
across the ethnic groups of Hispanics, 
Asians, and native-Americans, 

The recent American Heart Association 
(AHA) and American College of 
Cardiology (ACC) guidelines1 recom-
mend that more people are offered 
treatment to prevent heart attacks 
and strokes; they do this by lowering 
the risk cutoff from a 20% 10-year 
risk to 7·5% (the approximate risk 
of a person aged 60 years). Paul 
Ridker and Nancy Cook  state that 
the risk calculator in the guidelines 
overestimates risk about two-fold.2 
This variation, however, has little 
eff ect on discriminating between who 
will and will not have a heart attack or 
stroke (ie, on screening performance).3 
Age has a much greater discriminatory 
effect than do risk factors such as 

Paul Ridker and Nancy Cook1 express 
concern that the new American 
Heart Association (AHA) and 
American College of Cardiology 
(ACC)   risk calculator “systematically 
overestimates” observed risks.2 This 
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