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There is uncertainty and some confusion about the energy requirements (ER) of children with
chronic kidney disease (CKD), and this is problematic for dietetic practice which is based on
limited and poor quality evidence. The aim of this thesis was to examine the hypothesis that
total energy expenditure (TEE) and ER are reduced compared to health, and are related to the
severity of CKD. To do this a systematic literature review was undertaken, followed by a detailed
study examining the ER of children with CKD and healthy controls. The study used both
traditional methods (activity diaries, calorimetry, food diaries, dietary energy reference values)
and a novel device (Intelligent Device for Energy Expenditure and Activity (IDEEA)) for measuring
TEE and physical activity energy expenditure (PAEE). IDEEA was tested for validity so that it could
be used to gather data to inform routine dietetic practice. Kidney function, growth status and
body composition were also assessed.

The literature search on ER failed to find any studies that measured TEE in children with
CKD. Three studies measured or predicted basal metabolic rate (BMR), but the lack of controls in
some studies and the inconsistent results with potentially biased methods of expressing them
(BMR/kg, BMR/kg Fat Free Mass (FFM), BMR/cm) made it difficult to draw any firm conclusions.
Therefore, a study of 20 children with CKD (age 11.9+3.4 years; estimated glomerular filtration
rate (eGFR), 33.7+20.5 ml/min/1.73%) and 20 age and gender matched controls was undertaken.
Those with CKD had a growth deficit (Z score: weight -0.31+1.17 p=0.008; BMI -0.13+1.06
p=0.023) and a tendency towards less FFM (swept frequency impedance, skinfolds, and
plethysmography), without significant differences in hydration status. BMR (kcal/day; adjusted
for age, gender, weight and height) and % predicted (Schofield) BMR did not differ significantly
between groups, but in the CKD group it was inversely related to eGFR (-r=0.518, p=0.019).
IDEEA was found to have good precision and validity under controlled conditions in both groups.
However, in 12 free living healthy children it showed poor agreement with doubly labelled water
(up to 153+651kcal difference) with no significant advantages over activity diaries, dietary
intake or estimated average ER. Some implausible results were also found in both groups.

Although BMR was inversely related to kidney function, it alone does not reflect ER which
also depends on PA (probably the most variable part of TEE in CKD), and the energy required for
catch up growth (or energy deficit in obesity). The hope that IDEEA would provide a valid basis
for assessing ER in free living conditions did not materialise and the hypothesis could not be
formally tested. The thesis identified the need to improve the evidence base, using valid novel
methods for measuring TEE, that would help establish a structured approach to consider, the
effects of age, stage of disease and growth status. Meanwhile, it is reasonable to continue to use

methods currently used in dietetic practice despite, their limitations as identified by this work.
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