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Introduction
The National Child Measurement Programme (NCMP) measures the height and weight of children in Reception (aged 4-5 years) and Year 6 (aged 10-11 years) in state maintained primary 
schools in England. The NCMP was established in 2005, and now measures nearly one million children each year. It allows the monitoring of child weight status in England, and provides data 
for detailed analyses of the determinants of obesity in children. 

The wider literature on obesity and its determinants, including the National Obesity Observatory (NOO) 2006/07 NCMP report1, describes a strong relationship between obesity prevalence and
deprivation. Areas of high deprivation in England have the highest prevalence of obesity (Figure 1). 

A significant association between the likelihood of being obese, and both the ethnicity of the child and the urban environment of their school, was documented in the NOO 2006/07 NCMP 
report. This significant association for urban environment of school was lost after controlling for both ethnicity and deprivation, but was not lost when controlling for ethnicity alone. 
Improvements in the 2007/08 data allowed the urban environment of the child’s place of residence to be used in the analysis for this paper, incorporating all individual cases from the 2007/08 
NCMP.

www.noo.org.uk

Methods
The following variables were used within the analysis:

• ‘Classified as obese’ by UK90 growth reference charts.

• Urban environment of child’s residence through Lower Super Output 
Area (LSOA)2 of reported postcode, values derived from Office for 
National Statistics (ONS) classifications3.

• Ethnicity of child as reported in health and education records.

• Index of Multiple Deprivation (IMD), a numerical measure of deprivation 
using 38 indicators based in seven domains including: Income, 
Employment, Health and Education4.

Logistic regression analysis was performed using three models, all 
adjusted for sex and age, using ‘classified as obese’ as the dependent 
variable (Table 1):

Model 1 Independent variable: Urban environment of child’s residence. 

Model 2 Independent variables: Urban environment of child’s residence 
and ethnicity of child.

Model 3 Independent variables: Urban environment of child’s residence, 
ethnicity of child and measure of deprivation of child’s residence.

Age and sex adjusted models were also calculated to investigate the 
association between deprivation and both urban environment and 
ethnicity. Odds ratios in respect to IMD quartiles are displayed (Table 2).

Conclusions
This analysis provides some evidence that, in England, deprivation is a 
confounding factor for both urban environment and ethnicity in their association  
with the likelihood of being classified as obese. Significant associations were not 
lost, however, when controlling for Index of Multiple Deprivation scores.

Caveats
The confounding nature of variables is very difficult to prove. This analysis provides some investigation 
into the confounding nature of these specific variables but does not consider confounding for other 
factors.

Measuring deprivation is challenging, IMD involves measures of many indicators.

The ethnic group of a child may represent many cultural, social and physiological differences. Controlling 
for height suggests that the greater odds of being classified as obese found for Black African and Black 
Caribbean children may be due to differences in growth and body composition5. 

The complex nature of obesity determination and the data collection methods of the NCMP suggest a 
multilevel analysis should be conducted; this is planned for future research by NOO. 
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Results
The majority of children (83%) lived in urban environments 
and over half of children (56%) were White British or Irish. 
These values were chosen as reference categories in the 
calculation of odds ratios in regression models. Findings 
for selected ethnic groups are displayed in tables.

In Model 1 a significant association was found between 
urban environment of child’s residence and obesity 
prevalence: the greater the urbanisation the greater the 
odds of the child being classified as obese (Table 1).

Model 2 found a significant association between obesity 
prevalence and both urban environment and ethnicity of 
child. Black African and Black Caribbean children had the 
highest odds of being classified as obese (Table 1).

In Model 3 significant associations between urban 
environment, ethnicity and obesity prevalence remained 
after controlling for deprivation (Table 1).

A decrease in the difference of odds of as much as 20% 
occurred for each urban-rural category after controlling for 
ethnicity and then deprivation (Chart 1).

A decrease in the difference of odds of as much as 17% 
occurred for all ethnic groups except Chinese when 
controlling for deprivation (Chart 2).

Significant associations were found between IMD score 
and both urban environment and ethnicity of children 
(Table 2).
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Table 1. Odds ratios with 95% CIs for urban-rural category, ethnicity and LSOA  
IMD score for logistic regression models against ‘classified as obese’

Chart 1. Odds of being ’classified as obese’ for urban-rural 
category with urban as a reference category, from Models 1 to 3

Chart 2. Odds of being ‘classified as obese’ by ethnic group with 
White British & Irish as a reference category, from Models 2 & 3

Model 1 Model 2 Model 3

N of pupils 914,712 828,683 828,586

Urban-rural category p<0.01** p<0.01** p<0.01**
Urban 1 1 1
Town & Fringe 0.82 (0.80,0.84) 0.86 (0.84,0.88) 0.96 (0.94,0.98)
Village, Hamlet, Isolated Dwelling 0.74 (0.73,0.77) 0.80 (0.78,0.82) 0.89 (0.87,0.92)

Ethnicity p<0.01** p<0.01**
White British & Irish 1 1
Black African 1.76 (1.70,1.82) 1.55 (1.50,1.60)
Black Caribbean 1.63 (1.56,1.07) 1.46 (1.39,1.53)
Chinese 0.71 (0.62,0.82) 0.71 (0.62,0.82)
Indian 1.07 (1.02,1.12) 1.03 (0.98,1.07)
Pakistani 1.35 (1.30,1.39) 1.16 (1.12,1.21)
Bangladeshi 1.44 (1.37,1.51) 1.20 (1.15,1.26)

Deprivation p<0.01**
IMD 1.01 (1.01,1.01)

R2 0.033 0.037 0.041
** = significant at the 1% level

Health inequalities and childhood obesity: are ethnicity and the
urban environment determinants of obesity or is deprivation a 
confounding factor for both?
N Townsend, C Ridler

0.09R2
840,207N of pupils

3.49 (3.40,3.60)Bangladeshi
2.51 (2.47,2.55)Pakistani
1.40 (1.40,1.40)Indian
1.06 (1.02,1.10)Chinese
2.35 (2.30,2.40)Black Caribbean
2.55 (2.51,2.60)Black African

1White British & Irish
p<0.01**Ethnicity

0.153R2
927,099N of pupils

0.46 (0.45,0.46)Village, Hamlet, Isolated Dwelling
0.43 (0.43, 0.43)Town & Fringe

1Urban
p<0.01**Urban-rural category

IMD

Table 2. Odds ratios with 95% CIs for urban-rural 
category and ethnicity against IMD score quartiles

** = significant at the 1% level
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Figure 1. Maps showing deprivation quartile and child obesity prevalence quartile (NCMP) for local authorities in England



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


