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SCIENTIFIC SUMMARY: CHILDHOOD OBESITY TREATMENT INTERVENTIONS

Scientific summary

Background

The lack of uniformity in the outcome measures used in the evaluation of childhood obesity treatment
interventions often impedes the ability to truly assess effectiveness and limits comparisons across trials. In
part, this arises because of the lack of consensus on what outcomes are required and the most appropriate
outcome measures to use within outcome domains.

Objective

This study aimed to systematically review the literature in order to produce a database of outcome
measures that have been used (or developed for use) in childhood obesity treatment interventions and to
use expert appraisal to develop a framework of recommended outcome measures for use as a resource

to guide researchers when designing childhood obesity treatment evaluations. Secondary objectives include
(1) a summary of the description and measurement properties of all outcome measures identified and

(2) a methodology to determine the quality of outcome measures and/or aid in the development of new
outcome measures in this area.

Methods

Search strategy

Two searches were performed with the aim to identify (1) outcome measures that had already been used
in existing evaluations by searching trials of childhood obesity treatment interventions and (2) methodology
studies that developed and/or evaluated the outcome measures for childhood obesity research. Both
searches were conducted in 11 databases and were supported with literature obtained from relevant
citations (including reviews of measurement tools), conference proceedings and information from
registered clinical trials in progress.

Search strategies were developed by the Information Specialist JW), with contributions of search terms
from the project team. Searches were agreed by the project team and conducted from the date of
inception, with no language restrictions, from August to October 2011. Terms and keywords were selected
for search 1 to identify manuscripts detailing randomised controlled trials (or pilot/feasibility studies) aimed
at evaluating childhood obesity treatment interventions. Search 2 included keywords/terms pertaining to
the development and/or evaluation of outcome measures.

Process of study selection

Assessment of titles and abstracts was performed independently by two reviewers (MB, LA). Agreement
between reviewers was tested after review of the first 130 search 1 papers and the first 50 search 2
papers. For search 1, 98% agreement was reached; for search 2, 96% agreement was reached.
Disagreements were discussed to refine eligibility clarification. Papers were retained at title and abstract
review if there was any degree of uncertainty by either reviewer. Full papers were then assessed against
eligibility criteria, and disagreements were resolved by discussion. Measures had to have been developed
specifically for childhood obesity research or evaluated in a paediatric obese population (or present results
stratified by obesity) and included those in the following domains: anthropometry (primary outcome), diet,
eating behaviours, physical activity (PA), sedentary time/behaviour, fitness, physiology, environment,
psychological well-being and quality of life.
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Data extraction

Data were extracted from relevant search 1 papers (i.e. trials), including information concerning all
included outcome measures used and corresponding citations of measurement development/evaluation
papers. These cited papers were then located and added to search 2 (i.e. methodology) papers. Data
pertaining to the sample, design, development, evaluation and feasibility of each outcome measurement
development/evaluation paper from search 2 were then extracted on prespecified extraction forms.
Disagreements were resolved by discussion.

Quality assessment

Search 1 trials were not judged on quality/bias, as the study outcome information (i.e. intervention
efficacy/effectiveness) was not relevant to the aims of this study. Quality assessment for measurement
papers in search 2 was based on internal and external appraisal of the rigour in development and
evaluation of each outcome measure. For internal appraisal, members of the internal project team (MB, LA)
appraised each outcome measure related to evidence of development, reliability testing and validity testing
using international guidelines for the development of patient-reported outcomes (e.g. Food and Drug
Administration) and previous work already conducted by the chief investigator. This resulted in a database
of outcome measures with a detailed description of each measure, in addition to a parallel assessment of
quality (based on a scoring system). The internal project team then considered whether each measure was
(1) fit for purpose (i.e. recommended for inclusion to the outcome measures framework); (2) not fit for
purpose (i.e. not recommended for inclusion); or (3) uncertain (i.e. requires further consideration). This
decision was based on existing evidence gathered and was reached by consensus. External appraisal was
then conducted via an expert appraisal meeting, which was held (in person) with 10 national collaborators
(plus five applicants). Collaborators were invited based on their experience and expertise within evaluation
of childhood obesity interventions and/or measurement. Prior to the meeting they were provided with

(1) a list of all included outcome measure development/evaluation papers alongside access to all papers;
(2) tables describing each paper (summarised from the data extraction forms); and (3) internal appraisal
documents, including scores for quality (e.g. for development, reliability and validity) and degree of
certainty from the internal appraisal for each measure related to whether it should be included in the final
framework. They were asked to review all measures but to focus on the outcome domain that was most
closely aligned to their area of expertise (defined by the project team). The purpose of the meeting was
then to agree on whether or not each measure was suitable for inclusion in the final outcome measures
framework based on the evidence provided and any relevant personal experience/knowledge in using

the measures.

Methods of analysis/synthesis
This report provides a narrative summary of outcome measures, which are grouped according to outcome
domain. Analysis of reliability and validity testing was considered for appraisal, but results were not pooled.

Results

Results of search strategy

A total of 25,486 papers were identified from both searches. Eligible search 1 papers (of existing
evaluations) cited 417 additional papers linked to included outcome measures, of which only 56 were
eligible methodology papers. A further 323 outcome development/evaluation methodology papers from
search 2 met eligibility criteria. Combined, these 379 papers described 180 outcome measures.

Results of quality assessment

Based on the reliability and validity evidence, eligible measures were appraised by the internal team,
resulting in 29 outcomes that were considered to be fit for inclusion in the framework as a recommended
tool (i.e. degree of certainty = 1); 35 outcomes deemed unfit for inclusion (i.e. degree of certainty = 2); and
121 requiring further consideration (i.e. degree of certainty = 3). External appraisal considered these
findings alongside their experience and expertise, and concluded that 52 outcomes were fit for inclusion
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across the 10 outcome domains (remaining 128 tools deemed unfit (degree of certainty = 2). Of these,
two [body mass index (BMI) and dual-energy X-ray absorptiometry DXA] out of the 38 anthropometry
measures were recommended. In secondary outcomes, recommended tools included 6 (out of 22)

diet measures (all food frequency questionnaires); 12 (out of 22) eating behaviour measures; 4 (out of 24)
PA measures (with no self-reported measures); 1 (out of 6) sedentary time measure; 1 (out of 13) fitness
measure; 1 (out of 12) physiological measure; 10 (out of 12) health-related quality of life questionnaires;
10 (out of 17) psychological well-being measures; and 5 (out of 10) environmental measures.

The childhood obesity outcome measures framework

Recommended outcome measures are presented by outcome domain alongside details relating to
feasibility of implementation (e.g. number of items, costs, licensing, etc.). This framework is a tool to guide
researchers but the final decision for inclusion of measures must be based on those that are (1) aligned
with the targets of the intervention and (2) appropriate for use in a given population (e.g. age/ethnicity
specific). This framework is recommended as an initial guide outcome measure selection. In exceptional
cases when no measures meet the needs of a particular study, a detailed description of all measures
meeting the eligibility criteria is provided so that researchers are able to self-select the most appropriate
measure given the information available on its validity.

Conclusions
The key findings of this study are:

1. Only 13% of trials correctly cited outcome measures used.

2. Approximately 20% of eligible primary and secondary outcome measures were recommended
by experts.

3. Primary outcome measures recommended are BMI or DXA.

4. Objective measurement must be applied if available (i.e. use of activity monitors instead of
self-reported PA).

5. Physiological outcomes have the potential to be primary outcomes (as they are measured with high
precision and are related to adverse health outcomes) but, at present, there is insufficient evidence on
what constitutes a clinically meaningful change (although it is recognised that this is also the case in
existing primary outcomes).

6. Evidence of ability of measures to detect change was poor or lacking.

7. While new tools are pending, there remains no published preference-based measures for use in
economic evaluations in this population. Cost-effectiveness should therefore include measures most
pertinent to the targets of the intervention [e.g. costs per reduction in body mass index standard
deviation score (BMI-SDS)].

8. The proposed recommended outcome measures are fit for use specifically within studies that evaluate
childhood obesity treatment evaluations. They may or may not be suitable for other study designs.

Implications for clinical practice

The results of the expert appraisal provide clear guidance to researchers about appropriate outcomes
domains and recommended measures in each of these domains to encourage greater adoption of
well-validated tools. This will make it easier to judge clinical effectiveness and enhance the comparability
between different studies or treatment interventions. The review also provides details of other measures
That may be appropriate for other settings with details of the extent of methodological testing already
conduced to inform decision-making. Researchers wishing to use novel tools are recommended to adopt
these alongside the recommended tools, wherever possible, to encourage evolution and the development
of new knowledge. Details of the validity of each of the recommended outcome tools provide a
knowledge trail to encourage more accurate reporting of these measures in future studies.
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Implications for future research

In the case of economic evaluations, primary research is urgently needed as this review did not identify a
single measure that was able to calculate quality-adjusted life-years (although we are aware that some
work in this area is in progress). In all other domains, a large number of outcome measures have been
proposed, but in many cases robust evidence of validity is scant. There may be opportunities to make rapid
progress with further testing and modifications, where necessary, of existing measures. Many outcome
measures rely on self-report and more objective measures would add value, especially for dietary
outcomes. There are also opportunities to consider the use of new technologies to replace pen-and-paper
retrospective questionnaires to collect information on some outcomes measures. Given that a number of
different types of outcome measures were identified within many outcome domains, findings from this
study suggest that future research should invest in the modification (if appropriate) and evaluation of
existing measures (not the development of new measures when others are available).

Research is needed to determine the ability of measures to detect change. For some (more historical)
measures, such as BMI, evidence demonstrating a level of precision over multiple assessment periods may
be sufficient. However, there is a lack of testing of responsiveness in many of the recommended
guestionnaire outcomes. Lastly, the lack of data describing the clinically meaningful change and/or
appropriate cut-offs was noted as part of the expert appraisal, specifically for anthropometry, physiology
and fitness outcomes.

Funding

Funding for this study was provided by the Health Technology Assessment programme of the National
Institute for Health Research.

© Queen'’s Printer and Controller of HMSO 2014. This work was produced by Bryant et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.






Health Technology Assessment HTA/HTA TAR

ISSN 1366-5278 (Print)
ISSN 2046-4924 (Online)
Impact factor: 5.116

Health Technology Assessment is indexed in MEDLINE, CINAHL, EMBASE, The Cochrane Library and the ISI Science Citation Index and is
assessed for inclusion in the Database of Abstracts of Reviews of Effects.

This journal is a member of and subscribes to the principles of the Committee on Publication Ethics (COPE) (www.publicationethics.org/).
Editorial contact: nihredit@southampton.ac.uk

The full HTA archive is freely available to view online at www.journalslibrary.nihr.ac.uk/hta. Print-on-demand copies can be purchased from the
report pages of the NIHR Journals Library website: www.journalslibrary.nihr.ac.uk

Criteria for inclusion in the Health Technology Assessment journal
Reports are published in Health Technology Assessment (HTA) if (1) they have resulted from work for the HTA programme, and (2) they
are of a sufficiently high scientific quality as assessed by the reviewers and editors.

Reviews in Health Technology Assessment are termed ‘systematic’ when the account of the search appraisal and synthesis methods (to
minimise biases and random errors) would, in theory, permit the replication of the review by others.

HTA programme

The HTA programme, part of the National Institute for Health Research (NIHR), was set up in 1993. It produces high-quality research
information on the effectiveness, costs and broader impact of health technologies for those who use, manage and provide care in the NHS.
‘Health technologies’ are broadly defined as all interventions used to promote health, prevent and treat disease, and improve rehabilitation
and long-term care.

The journal is indexed in NHS Evidence via its abstracts included in MEDLINE and its Technology Assessment Reports inform National Institute
for Health and Care Excellence (NICE) guidance. HTA research is also an important source of evidence for National Screening Committee (NSC)
policy decisions.

For more information about the HTA programme please visit the website: www.hta.ac.uk/

This report

The research reported in this issue of the journal was funded by the HTA programme as project number 09/127/07. The contractual start date
was in September 2011. The draft report began editorial review in February 2013 and was accepted for publication in July 2013. The authors
have been wholly responsible for all data collection, analysis and interpretation, and for writing up their work. The HTA editors and publisher
have tried to ensure the accuracy of the authors’ report and would like to thank the reviewers for their constructive comments on the draft
document. However, they do not accept liability for damages or losses arising from material published in this report.

This report presents independent research funded by the National Institute for Health Research (NIHR). The views and opinions expressed by
authors in this publication are those of the authors and do not necessarily reflect those of the NHS, the NIHR, NETSCC, the HTA programme
or the Department of Health. If there are verbatim quotations included in this publication the views and opinions expressed by the
interviewees are those of the interviewees and do not necessarily reflect those of the authors, those of the NHS, the NIHR, NETSCC, the HTA
programme or the Department of Health.

© Queen'’s Printer and Controller of HMSO 2014. This work was produced by Bryant et al. under the terms of a commissioning
contract issued by the Secretary of State for Health. This issue may be freely reproduced for the purposes of private research and
study and extracts (or indeed, the full report) may be included in professional journals provided that suitable acknowledgement
is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre,
Alpha House, University of Southampton Science Park, Southampton SO16 7NS, UK.

Published by the NIHR Journals Library (www.journalslibrary.nihr.ac.uk), produced by Prepress Projects Ltd, Perth, Scotland
(www.prepress-projects.co.uk).



Editor-in-Chief of Health Technology Assessment and NIHR
Journals Library

Professor Tom Walley Director, NIHR Evaluation, Trials and Studies and Director of the HTA Programme, UK

NIHR Journals Library Editors

Professor Ken Stein Chair of HTA Editorial Board and Professor of Public Health, University of Exeter Medical
School, UK

Professor Andree Le May Chair of NIHR Journals Library Editorial Group (EME, HS&DR, PGfAR, PHR journals)
Dr Martin Ashton-Key Consultant in Public Health Medicine/Consultant Advisor, NETSCC, UK

Professor Matthias Beck Chair in Public Sector Management and Subject Leader (Management Group),
Queen’s University Management School, Queen’s University Belfast, UK

Professor Aileen Clarke Professor of Public Health and Health Services Research, Warwick Medical School,
University of Warwick, UK

Dr Tessa Crilly Director, Crystal Blue Consulting Ltd, UK
Dr Peter Davidson Director of NETSCC, HTA, UK
Ms Tara Lamont Scientific Advisor, NETSCC, UK

Professor Elaine McColl Director, Newcastle Clinical Trials Unit, Institute of Health and Society,
Newcastle University, UK

Professor William McGuire Professor of Child Health, Hull York Medical School, University of York, UK

Professor Geoffrey Meads Professor of Health Sciences Research, Faculty of Education, University of Winchester, UK
Professor Jane Norman Professor of Maternal and Fetal Health, University of Edinburgh, UK

Professor John Powell Consultant Clinical Adviser, National Institute for Health and Care Excellence (NICE), UK

Professor James Raftery Professor of Health Technology Assessment, Wessex Institute, Faculty of Medicine,
University of Southampton, UK

Dr Rob Riemsma Reviews Manager, Kleijnen Systematic Reviews Ltd, UK
Professor Helen Roberts Professor of Child Health Research, University College London, UK

Professor Helen Snooks Professor of Health Services Research, Institute of Life Science, College of Medicine,
Swansea University, UK

Please visit the website for a list of members of the NIHR Journals Library Board:
www.journalslibrary.nihr.ac.uk/about/editors

Editorial contact: nihredit@southampton.ac.uk




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /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 false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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

  /CreateJDFFile false
  /Description <<
    /ENU (Web PDFs for NIHR Journals Library article summaries \(executive summary, scientific summary, lay summary\). RGB colour space, low-resolution images.)
  >>
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


