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• The ketogenic or “keto” diet is a low-carbohydrate, high fat 
and moderate protein diet plan [1]

• Ketogenic Diet has ↑ popularity [2]

• Reduces appetite, boosts fat oxidation, and facilitates 
weight loss. 
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At least 2L of 
fluids 
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exercise 

Healthy Ketogenic Diet 
[5]

[5] Developed by Dr Lim Su Lin, Chief Dietitian, National University Hospital



Aim

To investigate the effect of a healthy ketogenic diet (HKD) versus a 

calorie restricted diet(CRD) on weight loss and metabolic outcomes 

among adults with obesity.



Methods Eligible Participants 
Recruitment: November 2021 – January 2023

(n=80)

Intervention Group (HKD) 
(n=41)

Control Group (CRD) 
(n=39)

• Keep within individualised calorie limit per day 
• Keep within 50g net carbohydrates 
• Increase fiber intake 
• Adequate protein 
• Moderate healthy fats
• At least 2L of fluids 
• Moderate intensity exercises 

• Keep within individualised calorie limit per
     day 
• Increase fiber intake 
• Adequate protein 
• Moderate healthy fats 
• At least 2L of fluids 
• Moderate intensity exercises 

Inclusion Criteria:
•Body mass index 
(BMI) between 
27.5 to 40 kg/m2
•Aged 21 to 65 
years



Methods
Eligible Participants 

Recruitment: November 2021 – January 2023

(n=80)

Intervention Group (HKD) 
(n=41)

Control Group (CRD) 
(n=39)

• 7 physical workshop covering similar topics.  
• Content tailored to each group’s specific diet 

specifications. 
• Nutritionist Buddy (nBuddy) app



Methods – nBuddy App Features



Methods

Intervention

3 monthsBaseline 6 months 12 months

Primary Outcome: 
• △ in body weight at 6 months

Secondary Outcome: 
• △ in body weight at 3 and 12 months 
• △ in metabolic profiles at 3, 6 and 12 

months
• Dietary intake, physical activity and 

prescribe medications were tracked as 
part of secondary outcomes evaluation.  



Methods - Statistical Analysis 

HKD Group

Changes in metabolic 
profiles 

Change in body 
weight

- Baseline to 3 months 
- Baseline to 6 months

- Baseline to 12 months

Linear Regression with intention-to-treat approach, Adjusted for age, gender 
and baseline value of outcome* (*except for change in weight %) 

Changes in nutritional 
outcomes

CRD Group



Table 1: Baseline characteristics of study participants.

Results – Demographics of study participants at baseline

Data expressed as mean ± SD for continuous variables; absolute numbers 

(percentage) for categorical variables. LDL, Low-density Lipoprotein; HDL, 

High-density Lipoprotein.
aChi-square, Fisher exact, independent samples t-test as appropriate.



Table 2: Primary and secondary outcomes at 3-month, 6-month and 1-year after enrolment using intention-to-treat analysis.

Results – Weight & Metabolic Changes among HKD vs CRD group 

Data expressed as mean ± SD. BMI, Body Mass Index; ALT, Alanine Transaminase; AST, Aspartate Transaminase, HbA1c, Glycated Hemoblogin; HDL, High-density 

Lipoprotein; LDL, Low-density Lipoprotein.
aadjusted for gender, age and baseline value of the outcome
badjusted for gender and age

* Significant within group changes p values after Benjamini-Hochberg correction with false discovery rate at 0.20 and n=126

Significant p values after Benjamini-Hochberg correction with false discovery rate at 0.20 and n=66 in bold



Results – Participants with ≥ 5% and ≥ 10% weight loss 
Table 3: Odds ratio of HKD group achieving weight loss at 3-month, 6-month and 1-year in comparison to CRD group.

aadjusted for gender and age

Significant p values after Benjamini-Hochberg correction with false discovery rate at 0.20 and n=6 in bold

CRD

CRD

CRD

CRD

CRD

CRD



Figure 1: Correlation between net carbohydrate intake and weight loss in the HKD group at (i) 3-month, (ii) 6-month and (iii) 1-year. 
Results – Correlation of net carbohydrate intake and weight loss  

(i)

(ii)

(ii)

Pearson correlation: 0.476, p=0.003 Pearson correlation: 0.495, p=0.006

(iii)

Pearson correlation: 0.441, p=0.021



Figure 2: Correlation between calorie intake and weight loss in the CRD and HKD group at 3-month, 6-month and 1-year.

Results – Correlation of calorie intake and weight loss  

CRD Group 

HKD Group 

Pearson correlation: 0.216, p=0.199 Pearson correlation: 0.026, p=0.893 Pearson correlation: -0.033, p=0.869

Pearson correlation: 0.209, p=0.235 Pearson correlation: 0.120, p=0.535 Pearson correlation: -0.127, p=0.553

3 months 6 months 1 year



Results – Average macronutrients consumption among HKD and 
CRD group

Figure 3: Macronutrient intake distributions in the CRD and HKD group at baseline, 3-month, 6-month and 1-year. 



Table 4: Self-reported symptoms experienced by participants at 3 months, 6 months and 1 year post-intervention. 

Results – Self Reported Symptoms by HKD and CRD group



HKD is helpful with achieving a clinically meaning weight 
reduction and improving cardiometabolic outcomes compared 

to CRD 

Conclusion 
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