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Background 
This thesis, in the tradition of Justus Akinsanya, uses post-positivistic scientific realism to apply theory to practice in the field of obesity. One of the challenges of providing health care in this field is the limitations of the available methods to distinguish between weight change and adipose tissue distribution. Increasing epidemiological evidence links excessive central (intra-abdominal) adipose tissue with cancer, cardiovascular and metabolic diseases. However the World Health Organisation (WHO) criteria, body mass index (BMI, weight/height2) ≥ 30 kg/m2, used to define obesity (WHO 1998) does not identify the composition of the mass. Bio-impedance analysis (BIA) has been promoted as a method of assessing total body composition (Jebb et al 2000); Waist circumference (WC) and sagittal abdominal diameter (SAD) have been proposed as methods of measuring central adiposity (Pouliot et al 1994). The validity of these methods has been explored in clinical research facilities (Anjana et al 2004, Valsamakis et al 2004). These are, however cross-sectional studies, and these methods have not been assessed longitudinally. The research presented in this thesis was undertaken in one Primary Care surgery to address this deficit and provide evidence to underpin health care practice.
Aims 
The aim was to explore the stability of the methods available to assess body composition and abdominal fat mass in a longitudinal, realistic, pragmatic study in a primary care setting. The original research question was “How reliable is BIA when used in a Primary Care to monitor changes in body fat?” This was triangulated against the measurement of waist circumference and sagittal abdominal diameter.  As the data was gathered increasing scientific evidence emerged supporting a second, derived research question, namely “How reliable as measurement of levels of obesity and recent change are the available methods of assessment, (BMI, WC, BIA, and SAD), when used in Primary care?”
Methods and participants
In this study a purposive convenience sample of willing volunteers  consisting of 28 working age adults (17 women and 11 men) who were undertaking self directed weight management, were recruited by poster or letter of invitation over 3 years. At recruitment they had a BMI ≥27kg/m2 (range 27-42kg/m2). One of the challenges of a longitudinal study is retention of the participants. Inelmen et al. (2005) identify ‘drop out’ as a major cause of failure in the management of obese patients, reporting an attrition rate of 77% over one year.  For this study 21 (75%) of the people recruited attended for five or more visits, over at least ten months (range 10-48 months).
At the initial visit each participant gave informed consent according to the ethical approval of the local REC to attend at intervals of eight weeks, for a period of up to five years, for the measurements shown in Table 1.

	Table 1: Methods used to measure the participants 

	Method
	Equipment/ technique

	Height (Ht)
	Wall mounted stadiometer (Doherty Medical Ltd, UK )


	Weight (Wt)
	Tanita TBF-310 body composition analyzer scales (Tanita UK Ltd)

	Bio-impedance analysis (BIA)
	

	Body Mass Index (BMI)
	Wt/Ht2 calculated by the Tanita scales

	Waist Circumference (WC),
	measured by tape measure midway between the lowest rib and the iliac crest, in the mid axial line, according to the WHO 1995 criteria  


	Sagittal Abdominal Diameter (SAD)
	Holtain- Kahn abdominal calipers, (Holtain Ltd UK), measured with the participant recumbent.


Statistical Packages for Social Sciences (SPSS ver. 13) was used for the longitudinal and cross-sectional analysis of data by Pearson’s correlation coefficient and linear regression. Statistical significance was placed at p<0.05 in all analyses.

Findings

· A total of 259 observations in 28 subjects were made.
· The impedance measurement used in BIA was inconsistent for individual participants over time and correlated inconsistently with BMI and weight changes in overweight (BMI<30kg/m2) and obese (BMI≥30kg/m2) men and women.
· In the cross-sectional data both SAD and WC performed well in correlation with BMI, although SAD (0.839 p<0.01) performed more strongly than WC (0.693, p<0.01). 

· In the longitudinal data SAD showed a significant (p<0.01) stability for individual participants and performed more consistently than WC when the correlation for individual participants is compared (SAD 72%, WC 44% correlation ≥ 0.5) 

· The relationship of WC and SAD to BMI were explored by linear regression using BMI as the independent variable. SAD (p<0.001) was consistently predictive of BMI, for the whole group, and sub-groups of men and women, while WC only significantly predicted BMI in obese men. 
· An intra-operator reliability test indicated that both SAD and WC performed consistently when performed under standard conditions.
Discussion
In this study the dietary restrictions that are recommended for BIA were not imposed on the participants in order to provide a pragmatic and realistic investigation. BIA relies on algorithms based on impedance of an electrical current to estimate body composition (Jebb et al 2000), and thus is an indirect method heavily influenced by hydration. The inconsistencies of the BIA findings in this study provide evidence that is consistent with the National Institute for Health and Clinical Excellence (NICE) 2006 guidelines that this method should not be used in clinical assessment of people who are obese.
These guidelines recommend the use of waist circumference in addition to BMI in assessment of obese people, but the Foresight Project report (Foresight 2007) highlights substantial difficulties of identifying the waist that discourage routine use of this measurement.Although abdominal fat was not directly measured in this study, findings indicate SAD is a better predictor of intra- abdominal obesity than WC because: 
· it is subject to less observer error,
· it is subject to less fluctuation than WC 
· more accurately tracks weight change 
 Conclusions
Thus, while SAD requires special equipment, and for the patient to be recumbent for the measurement, it was demonstrated to be a more  reliable measure to assess central abdominal adiposity and consequent clinical risk than WC, in primary care. 
Subsequent to the completion of this thesis the university is funding the design and development of a new caliper that will enable easier measurement of SAD in health care settings.
In this thesis the contribution to nursing knowledge and practice is twofold: firstly demonstrating the stability of practical methods of assessment of obesity. Secondly, from these findings, SAD can be recommended as the most appropriate method for assessing central obesity, and can readily be performed during a routine visit by patients to a Primary Care surgery.
References 

Anjana M, Sandeep S, Deepa R, Vimaleswaran KS, Farooq S, Mohan V. (2004) Visceral and abdominal fat and anthropometry in relation to diabetes in Asian Indians. Diabetes Care. 27:2948-2953

Foresight, Government Office for Science (2007) Tackling obesities:Future choices-project report. Department of Innovation Universities and Skills. Crown Copyright
Inelmen EM, Toffanello ED, Enzi G, Gasparini G, Miotto F, Sergi G, Busetto L. (2005) Predictors of drop-out in overweight and obese outpatients. International Journal of Obesity. (2005) 29, 122-128
Jebb SA, Cole TJ, Doman D, Murgatroyd PR, Prentice AM. (2000) Evaluation of the Tanita body-fat analyser to measure body composition by comparison with a four-compartmental model. British Journal of Nutrition. 83, 115-112
National Institute for Health and Clinical Excellence (NICE). (2006). Obesity: the prevention, identification, assessment and management of overweight and obesity in adults and children. http://www.nice.org.uk/guidance/CG43  Accessed January 2nd 2007 
Pouliot MC, Després JP, Lemieux S, Moorjani S, Bouchard C, Tremblay A, Nadeau A, Lupien PJ. (1994) Waist Circumference and abdominal sagittal diameter: best simple anthropometric indexes of abdominal visceral adipose tissue accumulation and related cardiovascular risk in men and women. The American Journal of Cardiology, Volume 73; 460-468
Valsamakis G, Chetty R,  Anwar A, Banerjee AK, Barnet A, and Kumar S. (2004) association of simple anthropometric measures of obesity with visceral fat and the metabolic syndrome. Diabetic Medicine. Volume 21 Issue 12 1339-1448
World Health Organisation (1995) Physical status: the use and interpretation of anthropometry. Geneva WHO

World Health Organisation (1998) Obesity, Preventing and Managing the Global Epidemic. Report of a WHO Consultation on Obesity. Geneva WHO.
