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Annex A – Data quality report 

Table A1 shows the key data quality measures, at national level, since the first 
year of robust NCMP data was collected in 2006/07. Online table 8 shows the same 
data quality measures at submitting local authority level for 2015/16. Further 
commentary on data quality is provided in the data quality note which accompanies 
this report. 

 

Table A1: LA data quality report for NCMP 2006/07 to 2015/16 

Year 2006/07
1
 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 

Reception participation 
rate 

83% 89% 91% 93% 93% 94% 94% 94% 96% 
 

96% 

Year 6 participation rate 78% 87% 89% 90% 92% 92% 93% 94% 94% 
 

94% 

Overall participation 
rate 

80% 88% 90% 91% 93% 93% 93% 94% 95% 
 

95% 

Percentage of records 
with heights rounded to 
whole numbers 

- 30% 21% 18% 19% 17% 17% 17% 17% 
 

18% 

Percentage of records 
with weights rounded to 
whole numbers 

- 23% 15% 12% 12% 10% 10% 10% 10% 
 

10% 

Percentage of records 
with missing home/child 
postcodes 

- 3% 2% 1% 0% 1% 0% 0% 0% 
 

0% 

Percentage of records 
with missing ethnicity 
codes

2
 

- 33% 23% 17% 17% 15% 14% 9% 10% 
 

9% 

Percentage of records 
with missing NHS 
numbers

3
 

- - - - - - - 39% 33% 
 

30% 

Notes: 
 

1. The values were not calculated for all data quality measures in 2006/07. 
 

2. Missing codes excludes 'Not Stated' which is considered a valid code for ethnicity.  
 

3. This data quality measure only became available from 2013/14 when the new NCMP IT system was launched. 
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Annex B – Data collection 

Coverage 

The National Child Measurement Programme (NCMP) collects height and weight 
measurements of children in reception (aged 4–5 years) and year 6 (aged 10–11 years) 
primarily in state-maintained schools1 in England.  

Local authorities are mandated to collect data from mainstream state-maintained schools but 
collection of data from special schools (schools for pupils with special educational needs and 
pupil referral units) and independent schools is encouraged.  

For the 2015/16 collection, 2,596 records were collected relating to pupils in 
independent/special schools. This represents only 0.2% of the total number of records across 
all state and independent/special schools.  

Since the proportion of records from independent and special schools varies each year this 
report excludes such records to ensure consistency over time. There are also concerns around 
how representative the participating independent and special schools would be. 

However, independent and special schools are encouraged to feedback the results to the 
parents of the children they measure. 

Measurement 

The measurement of children's heights and weights, without shoes and coats and in normal, 
light, indoor clothing, was overseen by healthcare professionals and undertaken in school by 
trained staff. Public Health England provides guidance to local authorities on how to accurately 
measure height and weight2.  

Measurements could be taken at any time during the 2015/16 academic year. Consequently, 
some children were almost two years older than others in the same school year at the point of 
measurement. This does not impact upon a child’s BMI classification since BMI centile results 
are adjusted for age. Also the age range is a year for the majority of records: in 2015/16 86 per 
cent of reception pupils were aged between 4.5 years and 5.5 years when they were measured 
and 78 per cent of year 6 pupils were aged between 10.5 years and 11.5 years.  

Validation 

Full details about validation are provided in NHS Digital’s validation document3 and have been 
summarised below. 

Local authorities enter data into the NCMP system which validates each data item at the point 
of data entry. Invalid data items (e.g. incorrect ethnicity codes) and missing mandatory data 
items are rejected and unexpected data items (e.g. “extreme” heights) have warning flags 
added. 

                                            
1
 Any data collected from independent or special schools is excluded from this analysis.  See “Coverage” in annex B for more 

details. 
2
 National child measurement programme operational guidance: 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/463929/NCMP_Operational_Guidance_21015_
16.pdf 
3
 Further details are provided in “Related Information” here: http://content.digital.nhs.uk/ncmpsystem.  

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/463929/NCMP_Operational_Guidance_21015_16.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/463929/NCMP_Operational_Guidance_21015_16.pdf
http://content.digital.nhs.uk/ncmpsystem
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During the collection the NCMP system provides each local authority with real 
time data quality indicators, based on the data they have entered, for 
monitoring and to ensure the early resolution of any issues. At the end of the 
collection each local authority must confirm any data items with warning flags and sign off their 
data quality indicators. Appendix A shows the key data quality measures, at national level, 
since the first year of robust NCMP data was collected in 2006/07. Online table 8 shows the 
same data quality measures at submitting local authority level for 2015/16. After the collection 
has closed NHS Digital carries out further data validation which includes:  

 Querying data quality indicators not matching the required conditions. 
 Comparing each local authority’s dataset with their previous year’s dataset and 

querying unexpected changes. 
 Looking for clusters of unexpected data items to identify data quality issues affecting 

particular schools.   

Participation rates 

The participation rate is the proportion of children who were measured out of those 
eligible for measurement. Children eligible for measurement are sometimes not 
measured for a range of reasons such as the child being absent on the day of 
measurement or not consenting to be measured. This means that the NCMP dataset 
is a sample (albeit a very large sample) and the prevalence of the BMI classifications 
in this report are estimates assumed to apply to the entire population.  

To ensure the NCMP sample is representative, it is important to verify that non-participation is 
equally likely for each child. If, for example, all non-participating children were obese then the 
sample would be biased and obesity prevalence underestimated.  

Analysis on the NCMP datasets between 2006/07 and 2008/09 established that there 
was a relationship between the PCT participation rate and year 6 obesity prevalence. 
It was estimated that year 6 obesity prevalence may be underestimated by around 1.3 
percentage points for 2006/074, around 0.8 percentage points for 2007/085, and 
around 0.7 percentage points for 2008/096 (with the impact reducing as participation 
rates increased). This may be due to obese year 6 children being less likely to 
participate in the NCMP than other children during these collection years. Therefore 
the upper confidence interval for the national year 6 obesity prevalence rate was 
increased for 2006/07 to 2008/09 by these amounts.  For other BMI classifications the 
relationship was found to be negligible. 

In 2009/107 and 2010/118 the participation rate continued to increase and the same 
analysis found the relationship to be negligible. As the participation rate increased 
again in 2011/12 and has remained similar since 2012/13, it was considered 
unnecessary to repeat the analysis in recent years. We will continue to monitor this in 
the future. 

Participation rates at local authority level are provided in Online table 2 and these 
should be considered when comparing local authority prevalence figures.  

                                            
4
 http://www.hscic.gov.uk/catalogue/PUB02302/nati-chil-meas-prog-resu-2006-2007-rep.pdf 

5
 http://www.hscic.gov.uk/catalogue/PUB02314/nati-chil-meas-prog-resu-2007-2008-rep.pdf 

6
 http://www.hscic.gov.uk/catalogue/PUB00760/nati-chil-meas-prog-eng-2008-2009-rep.pdf 

7
 http://www.hscic.gov.uk/catalogue/PUB00776/nati-chil-meas-prog-eng-2009-2010-rep.pdf 

8
 http://www.hscic.gov.uk/catalogue/PUB03034/nati-chil-meas-prog-eng-2010-2011-rep1.pdf 

http://www.hscic.gov.uk/catalogue/PUB02302/nati-chil-meas-prog-resu-2006-2007-rep.pdf
http://www.hscic.gov.uk/catalogue/PUB02314/nati-chil-meas-prog-resu-2007-2008-rep.pdf
http://www.hscic.gov.uk/catalogue/PUB00760/nati-chil-meas-prog-eng-2008-2009-rep.pdf
http://www.hscic.gov.uk/catalogue/PUB00776/nati-chil-meas-prog-eng-2009-2010-rep.pdf
http://www.hscic.gov.uk/catalogue/PUB03034/nati-chil-meas-prog-eng-2010-2011-rep1.pdf
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Calculating participation rates: 
Rates are calculated by dividing the number of valid records from state schools, 
submitted by the local authority, by the number of children eligible for 
measurement and multiplying the result by 100. 

The number of children eligible for measurement, in each school year within a local 
authority, is calculated by aggregating headcounts across the state-maintained 
schools within the local authority’s postcode boundary. The NCMP system provides 
default headcounts based on Department for Education (DfE) census data but these 
can be amended by the local authority where necessary. The NCMP system validates 
local authority provided headcounts through checking that the number measured at a 
school does not exceed the number eligible for measurement. When the number 
measured exceeds the number measured, the system corrects the ‘eligible’ figure by 
increasing it to match the number measured thus ensuring a maximum school-level 
participation rate of 100 per cent.  
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Annex C – Calculation of prevalence 

The prevalence of children in a BMI classification is calculated by dividing the 
number of children in that BMI classification by the total number of children and 
multiplying the result by 100. 

The BMI classification of each child is derived by calculating the child’s BMI centile 
and assigning the BMI classification based on the following thresholds9:  

 Underweight is defined as a BMI centile less than or equal to the 2nd centile 

 Healthy weight is defined as a BMI centile greater than the 2nd centile but less 
than the 85th centile 

 Overweight is defined as a BMI centile greater than or equal to the 85th centile but 
less than the 95th centile (i.e. overweight but not obese) 

 Obese is defined as a BMI centile greater than or equal to the 95th centile. 
 
The child’s BMI centile is a measure of how far a child’s BMI is above or below the 
average BMI value for their age and sex in a reference population. In England the 
British 1990 growth reference (UK90) is recommended for population monitoring and 
clinical assessment in children aged four years and over. UK90 is a large 
representative sample of 37,700 children which was constructed by combining data 
from 17 separate surveys. The sample was rebased to 1990 levels and the data were 
then used to express BMI as a centile based on the BMI distribution, adjusted for 
skewness, age and sex using Cole's LMS method10.  

The child’s BMI centile is calculated in the following way: 

i. Calculate the child’s BMI (weight(kg)/height2 (m2)) 
 

ii. Calculate the child’s BMI z-score:  

 look up child age (rounded to the nearest whole month) and sex on the UK90 BMI 
centiles classification; 

 retrieve the corresponding L, M, and S values for use in the following formula (where y 
is the BMI score): 

LS

M

y

z

L

1








  

iii. Convert the BMI z-score to the BMI centile using the standardised normal 
distribution. 

 
 

Annex D – Comparing prevalence: considerations 

When comparing prevalence figures between groups and over time it is important to 
consider how participation and data quality might affect the calculated figures. 

                                            
9
 These thresholds are conventionally used for population monitoring in the UK and are not the same as those used in a 

clinical setting. Different methodologies, such as the International Obesity Task Force (IOTF) methodology, use different 
thresholds and may result in different prevalence figures to those presented in this report. 
10

 ‘Growth monitoring with the British 1990 growth reference’.  Cole Arch Dis Child.1997; 76: 47-49. 



 

 
Copyright © 2016, Health and Social Care Information Centre. 8 

Comparisons between two groups with differing data quality or participation 
may be skewed and this should be taken into account as it may partly explain 
any difference in prevalence figures.  
 
Analyses looking at the impact of data quality on prevalence were carried out by the 
National Obesity Observatory (now part of PHE) for the 2006/0711 and 2007/0812 
collection years and by the National Centre for Biotechnology Information (NCBI), a 
division of the U.S. National Library of Medicine (NLM), for the 2007/08 collection 
year13. 
 
No analysis has been carried out to quantify any impact on 2015/16 data but 
improvements in data quality and participation since the first years of the NCMP 
should have lessened any impact. However, it is still important to consider data quality 
and participation when making comparisons. Information on the 2015/16 data quality 
and participation is provided in the data quality table (appendix A) and the Data 
Quality Statement that accompanies this report. 
 
It is also important to realise that, since the NCMP dataset is a sample (albeit a very 
large sample), the prevalence figures in this report are estimates assumed to apply to 
the entire population. These estimates are subject to natural random variation. 
Confidence intervals and significance testing have been used in this report to take 
account of such variation. Further details are available in annexes E and F. 
 
 

  

                                            
11

 ‘NCMP: Detailed Analysis of the 2006/07 National Dataset’ 

www.noo.org.uk/uploads/doc168_2_NOO_NCMP_report230608.pdf 
12

 ‘NCMP: Detailed Analysis of the 2007/08 National Dataset’ 

www.noo.org.uk/uploads/doc168_2_noo_NCMPreport1_110509.pdf 
13

 ‘Variations in data collection can influence outcome measures of BMI measuring programmes’ 

www.ncbi.nlm.nih.gov/m/pubmed/21834603 

http://www.noo.org.uk/uploads/doc168_2_NOO_NCMP_report230608.pdf
http://www.noo.org.uk/uploads/doc168_2_noo_NCMPreport1_110509.pdf
http://www.ncbi.nlm.nih.gov/m/pubmed/21834603/
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Annex E – Confidence intervals 
 
A confidence interval gives an indication of the likely error around an estimate that has 
been calculated from measurements based on a sample of the population. It indicates 
the range within which the true value for the population as a whole can be expected to 
lie, taking natural random variation into account. Confidence intervals should be 
considered when interpreting results. 

Larger sample sizes lead to narrower confidence intervals, since there is less natural 
random variation in the results when more individuals are measured. The NCMP has 
relatively narrow confidence limits because of the large size of the sample and high 
participation rates.  

In the tables accompanying this report, 95 per cent confidence intervals have been 
provided around the prevalence estimates. These are known as such because if it 
were possible to repeat the same programme under the same conditions a number of 
times, we would expect 95 per cent of the confidence intervals calculated in this way 
to contain the true population value for that estimate. 
 
The confidence intervals in this report have not had the finite population correction 
(FPC) applied and have therefore not been reduced on the basis of coverage. This 
approach is consistent with that used throughout the public health community. For 
example, census, mortality and hospital admission data represent a 100 per cent 
sample, yet the associated confidence intervals are routinely calculated without the 
FPC adjustment. 
 

Methodology 

Confidence intervals have been calculated using the method described by Wilson14 and 
Newcombe15.   

The steps needed are: 

1) Calculate the estimated proportions of children with and without the feature of 
interest (e.g. percentage of obese children in reception year) as follows. 

p = r / n = proportion with feature of interest 
r = observed number with feature of interest in each area  
n = sample size 
q = (1 – p) = proportion without feature of interest 

 
2) Calculate three values (A, B and C) as follows: 

𝐴 = 2𝑟 + 𝑧2;   𝐵 = 𝑧 √𝑧2 + 4𝑟𝑞  and 𝐶 = 2(𝑛 +  𝑧2) 

 

where z is 𝑧(1−∝/2) from the standard Normal distribution.  

 
3) Then the confidence interval for the population proportion is given by: 

(
A−B

C
) to (

A+B

C
) 

                                            
14

 Wilson EB (1927) Probable inference, the law of succession, and statistical inference. J Am Stat Assoc; 22:209-212 
15

 Newcombe RG (1998) Two-sided confidence intervals for the single proportion: comparison of seven methods. Stat Med; 
17:857-72 
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This method is superior to other approaches because it can be used for any 
data.  
 
When there are no observed events, then r and hence p are both zero, and the 

recommended confidence interval simplifies to 0 to 
𝑧2

 𝑛+ 𝑧2
. 

 

When r = n so that p = 1, the interval becomes 
𝑛

𝑛+ 𝑧2
 to 1. 
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Annex F – Significance Testing 

Significance tests have been used in this report to determine whether 
differences between prevalence estimates are genuine differences (i.e. statistically significant) 
or the result of random natural variation. 

A quick and easy check to see if two prevalence estimates are significantly different is to 
compare the confidence intervals of the estimates. When the confidence intervals do not 
overlap the differences are considered as statistically significantly different. This approach was 
used in NCMP reports prior to 2009/10.  

However, it is not always the case that overlapping confidence intervals indicate no significant 
difference. In some cases estimates with overlapping confidence intervals will still be 
statistically significantly different. Consequently some significant differences may have been 
missed in NCMP reports prior to 2009/10. A more robust way of checking if two prevalence 
estimates are significantly different is to use significance testing.  

The significance testing methodology used in NCMP reports since 2009/10 follows the 
approach outlined by Altman et al.16. This methodology is consistent with that used by 
Public Health England. 

A 95 per cent level of significance has been used in the tests throughout this report. This 
means that when prevalence estimates are described as being different, (e.g. higher/lower or 
increase/decrease etc.) the probability that the difference is genuine, rather than the result of 
random natural variation, is 0.95. 
 

Methodology 

The steps for the approach outlined by Altman et al. are: 
 

1) Calculate the absolute difference between the two proportions, 12
ˆˆˆ ppD    

 

2) Then calculate the confidence limits around D̂  as: 
 

2

11

2

22 )ˆ()ˆ(ˆ pulpD 
 to 

2

22

2

11 )ˆ()ˆ(ˆ pulpD 
 

 

where ip̂
 is the estimated prevalence for year i, and il  and iu

 are the lower 

and upper confidence intervals for ip̂
 respectively. 

 

3) A significance difference exists between proportions 1p̂  and 2p̂  if and only if zero 

is not included in the range covered by the confidence limits around the difference 

D̂ . 

 
  

                                            
16 Altman DG et al. (eds). Statistics with confidence (2nd edn). London: BMJ Books; 2000: 46-8. 
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Annex G – Local Authority tables: guidance 

Local authority data is presented in three ways:  

 By the upper tier local authority who submitted the data (Online Table 2). 

 By upper and lower tier local authority, based on the local authority in which the school 
is located (using the school postcode of each child) (Online Table 3A). 

 By upper and lower tier local authority, based on the local authority in which the child 
lives (using the postcode of residence of each child) (Online Table 3B). 

Users may want to use the different breakdowns for different purposes. For example, users 
who want to look at the impact of interventions which are targeted through schools, such as 
healthy school meals or physical activity provision, may want to use the results which are 
based on where the school is located. Other users who want to look at interventions which are 
more residence based, such as provision of leisure facilities or parks, may want to use the 
residence based results. 

Users particularly interested in looking at results over time should be aware that provision of 
the child’s residence postcode only became a required field in 2007/08. Therefore, users 
wanting to compare current results with those in 2006/07 should use the results based on 
school location (Online table 3A). 

For most local authorities, the three sets of figures will not differ substantially. Some examples 
where differences may occur are: 

 There may be a difference in results between submitting local authority (Online table 2) 
and those based on the location of the school (Online table 3A) where a local authority 
has an arrangement with a neighbouring local authority to collect measurements in a 
few schools outside of their own geographical boundary. 

 There may be a difference in results between those based on the location of the school 
(Online table 3A) and those based on child residence (Online table 3B) where a 
relatively high number of pupils attend a school located in an local authority different to 
the one in which they live. This is particularly the case in inner London. 
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Annex H – How are the statistics used? 

Users and uses of the report 

There are known and unknown users of the National Child Measurement Programme reports.  

Known users have been established through customer engagement including a consultation 
carried out in 2016 and are detailed below. 

Unknown users access the report directly from our website. We seek feedback from these 
users to understand how to better meet their needs in future. This is done through a feedback 
form on the website: http://digital.nhs.uk/haveyoursay.  

We have also recently engaged with users of this report as part of the wider NHS Digital 
consultation on all statistical products.  Further details can be seen at: 

http://digital.nhs.uk/article/7041/Consultation-on-changes-to-HSCIC-Statistics-201617---
201819-Now-Closed 

 

Known Users and Uses 

Department of Health (DH) 
The NCMP is a key element of the Government’s approach to tackling child obesity. 
NCMP statistics are used to inform policy and set national ambitions such as those 
detailed in Healthy Lives, Healthy People: A call to action on obesity in England 
(https://www.gov.uk/government/publications/healthy-lives-healthy-people-a-call-to-
action-on-obesity-in-england)  

Public Health England (PHE) 
PHE are responsible for the Public Health Outcomes Framework (PHOF) which sets 
out the desired outcomes for public health and how these will be measured. The NCMP 
provides robust data for the child excess weight indicators in the PHOF. 

The PHE Obesity Knowledge & Information team (formerly the National Obesity 
Observatory) conduct additional analyses on the NCMP data, including regional and 
local analyses, and produce a range of reports and tools:  
 

 https://www.noo.org.uk/NCMP/National_report  

 http://www.noo.org.uk/visualisation 

 http://fingertips.phe.org.uk/profile/national-child-measurement-programme.  

http://digital.nhs.uk/haveyoursay
http://digital.nhs.uk/article/7041/Consultation-on-changes-to-HSCIC-Statistics-201617---201819-Now-Closed
http://digital.nhs.uk/article/7041/Consultation-on-changes-to-HSCIC-Statistics-201617---201819-Now-Closed
https://www.gov.uk/government/publications/healthy-lives-healthy-people-a-call-to-action-on-obesity-in-england
https://www.gov.uk/government/publications/healthy-lives-healthy-people-a-call-to-action-on-obesity-in-england
https://www.noo.org.uk/NCMP/National_report
http://www.noo.org.uk/visualisation
http://fingertips.phe.org.uk/profile/national-child-measurement-programme
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Local Authorities - frequently use NCMP statistics for analyses, benchmarking 
and to inform decision making. 

Academia and Researchers - Non-identifiable versions of the annual NCMP datasets 
are deposited in the UK Data Archive and this NCMP data is used by academics in their 
research papers. 

Media – NCMP data are frequently used to underpin articles in newspapers, journals, 
etc. For example, the following selection of articles appeared in the month following the 
publication of the 2014/15 report which was released 26 November 2015: 

BBC News 
One in five children obese leaving primary school 
 
The Guardian 
It's simply harder to eat well when you are poor 
 
The Sun 
Obesity hits 1-in-5 Brit kids by the time they leave primary school 
 

Public – Aggregated NCMP data, as published in NHS Digital’s national report and 
PHE’s more detailed analyses, is freely accessible for general public use. 

Public Health Campaign Groups - data are used to inform policy and decision making 
and to examine trends and behaviours. 

Ad-hoc requests – NCMP statistics are used by NHS Digital to answer Parliamentary 
Questions (PQs), Freedom of Information (FOI) requests and ad-hoc queries. Ad-hoc 
requests are received from health professionals; research companies; public sector 
organisations, and members of the public, showing the statistics are widely used and 
not solely within the profession. 

Web hits 

We also capture information on the number of web hits the reports receive, although 
we are unable to capture who the users are from this. National Child Measurement 
Programme, England, 2014/15 school year generated approximately 1,151 unique 
downloads within 30 days of its publication date of 26 November 2015. 
 

 

 

 

 

  

http://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=newssearch&cd=5&cad=rja&uact=8&ved=0ahUKEwiR1s-ylvbPAhUJLsAKHe92DLQQqQIIKigAMAQ&url=http%3A%2F%2Fwww.bbc.co.uk%2Fnews%2Fhealth-34932478&usg=AFQjCNEYbUC3jze43xeN5g56y-dACUhp_g&sig2=Hv4zXFgllESzOWX4HgrDmA
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=newssearch&cd=11&cad=rja&uact=8&ved=0ahUKEwiX57W9mPbPAhXmCcAKHa4wDO04ChCpAggbKAAwAA&url=https%3A%2F%2Fwww.theguardian.com%2Fcommentisfree%2F2015%2Fnov%2F29%2Fkis-junk-food-dont-blame-parents&usg=AFQjCNFr4b-f4LhjS3pdyWweFHb5WVSMEA&sig2=-cNBezcjtdApQyEtZsIspQ
http://www.thesun.co.uk/sol/homepage/woman/health/health/6767995/1-in-5-kids-are-obese-by-the-time-they-leave-primary-school.html
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