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First insights into the uptake and response of a short-term low carb vs. 
balanced diet in pre-diabetic morbidly obese individuals  
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Background/Introduction: 
Obesity is associated with numerous comorbidities such as diabetes and cardiovascular 
diseases. Energy restriction is the first-line recommendation for metabolic improvement in obese 
people, but the ideal macronutrient composition, particularly in the presence of impaired glucose 
metabolism, remains inconclusive. In this analysis, we explored the effect of a 2-week low 
carbohydrate vs. energy-matched balanced diet on anthropometrics, adherence, diet satisfaction 
and tolerability. 
 
Methods: 
Adults with class II/III obesity (BMI>35 kg/m2) and pre-diabetes (HbA1c 5.7-6.4%) were randomly 
assigned to a 2-week moderately reduced energy diet (30% deficit) of low carbohydrate (LCD: 
10% carbohydrates, 70% fat, 20% protein) or balanced macronutrient composition (BD: 50% 
carbohydrates, 30% fat, 20% protein). Diets were prescribed using meal plans considering 
individual nutrient goals and preferences. Anthropometrics (body weight and composition) were 
assessed before and after the diet. Adherence was verified using capillary ketone measurements 
and an image-based food logging app. Based on the participants’ image records the median 
relative difference between actual and prescribed carbohydrate intake was calculated. Diet 
satisfaction and tolerability were assessed using a feedback questionnaire after the 2-week 
period. Due to the preliminary nature of the data and low sample size, only descriptive statistics 
were performed. Data are presented as median [interquartile range]. 
 
Results: 
Eight participants (4 females, age 55 years [48; 66], BMI 38.9 kg/m2 [37.8; 46.8], HbA1c 5.9% 
[5.7; 6.2]) were followed. Weight loss was 6.6 kg [5.8; 7.1] using the LCD vs 2.3 kg [1.4; 3.9] 
using the BD. Loss of body fat and lean mass was 3.6 kg [3.3; 3.7] and 1.8 kg [1.1; 2.1] with the 
LCD and 1.4 kg [1.1; 2.0] and 0.6 kg [0.2; 1.1] with the BD, respectively. The energy deficit was 
33.3 % [30.4; 37.1] in the LCD group and 32.3 % [31.1; 39.1] in the BD group. Ketone 
concentrations were 0.4 mmol/L [0.3; 0.6] and 0.1 mmol/L [0.1; 0.1] with the LCD and the BD, 
respectively. Carbohydrate intake deviated from the target by -4.0 % [-7.8; -0.4] in the LCD group 
and -2.2 % [-8.9; -0.9] in the BD group. In both diets, 3 out of 4 participants were satisfied with the 
diet and 2 out of 4 participants would adopt this diet in their daily life. Two participants in the LCD 
group and one partcipant in the BD group reported increased hunger, whilst weakness and 
headache were reported by 1 participant in each group.  
 
Conclusion: 
First insights from a short-term LCD vs. BD in morbidly obese patients suggest that even a 
modest energy deficit results in reasonable changes in body weight and composition. Both 
dietary approaches seem to be feasible and well tolerated. Further results will inform about 
potential metabolic advantages of specific dietary macronutrient compositions in this population. 
      


