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1 

 

Abstract  

 

By the year 2025, it is anticipated that over 300 million individuals world wide will 

have type 2 diabetes, with a projected increase from 84 to 288 million (170%) in 

developing countries and from 51 to 72 million (42%) in developed countries. 

Diabetes leads to a markedly increased risk of heart disease and renal failure and to 

expensive and debilitating retinopathy and neuropathy. Cognitive decline is also 

increased.   

As there is accumulating evidence of the beneficial  effects of moderate carbohydrate, 

low fat dietary patterns compared to high carbohydrate diets, this thesis will focus on 

the effects of moderate carbohydrate high protein dietary patterns (total carbohydrate: 

protein: fat ratio of 40%:34%:26%) on glycemic control, risk factors for  

macrovascular disease and cognitive function. Information on two key areas in type 2 

diabetes will be presented,  

1. Acute effects of dietary patterns, moderately carbohydrate restricted and high 

in protein on glucose levels assessed using continuous glucose monitoring 

systems (CGMS) with verification of these results through a small repeat 

study. 

2. Chronic effects of energy restricted dietary patterns, moderately carbohydrate 

restricted and high in protein on glucose levels, HbA1c, cognitive function, 

cardiovascular disease (CVD) risk markers and renal function. 

In the acute study, we recruited 23 subjects with type 2 diabetes. The participants 

were randomized to each of 4, 3-day interventions in a cross over design with a 4 day 

wash out period in which the carbohydrates were distributed differently at each meal; 
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carbohydrates evenly distributed across the day, or carbohydrates loaded at breakfast, 

lunch or dinner.  Glucose levels were continuously measured using CGMS. Outcomes 

were assessed by postprandial peak glucose (Gmax), time spent above 12 mmol/L 

(T>12) and total area under the glucose curve (AUC20). The intervention showed that 

an even distribution of carbohydrates did not optimise blood glucose control, whereas 

carbohydrates loaded at the lunch time meal provided the most favourable 

postprandial profile.  

To verify these results we conducted a repeat study. Six of the previous participants 

accepted the invitation to return and complete the even distribution arm of the study 

after a 20 week time lag. The intervention showed that although HbA1c, fasting blood 

glucose (FBG), AUC, exercise and ambient temperature remained constant there was 

a significant effect of change in sunlight hours on Gmax, suggesting an effect of 

sunlight. 

To assess the chronic effects of energy restricted dietary patterns on the determinants 

of HbA1c, cognitive function, CVD risk markers and renal function under conditions 

of weight loss, we recruited 82 participants with type 2 diabetes. These participants 

were randomised to one of two high protein energy restricted dietary patterns that 

differed in cholesterol content, for a 12 week period, in a parallel design. A sub group 

of these participants completed cognitive function testing with (n=34) or without 

(n=17) CGMS at baseline and at 8 weeks.  

After 8 weeks of the intervention the determinants of HbA1c under conditions of 

energy restriction were evaluated. The intervention showed the change in FBG 

accounted for most of the variance in change in HbA1c, but % energy reduction also 
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contributed independently of FBG. Both energy restricted high protein diets equally 

improved glycemic control, particularly T>12, AUC, HbA1c and FBG. 

Fifty one participants completed cognitive testing to evaluate the effect of weight loss 

and blood glucose control on cognition. Cognitive function was not altered by time, 

diet, baseline lipid levels. Working memory was predicted by FBG. Short term 

memory was predicted by FBG, Gmax and AUC24.  

 

Sixty five participants completed 12 weeks of the intervention to assess CVD risk 

markers and renal function. Renal function was maintained and CV markers improved 

on both dietary patterns, with greatest improvement in HDL-C observed in the group 

consuming a high protein, energy restricted dietary pattern, high in dietary cholesterol. 

In conclusion, in the context of a high protein, carbohydrate restricted dietary pattern, 

cognitive function and renal function did not change, while glycemia and CV risk 

profiles improved with weight loss over the short term. Under conditions of energy 

balance diurnal glucose profiles were optimal when the carbohydrates were loaded in 

the lunch meal. 
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