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Research Questions 
1. What is the clinical effectiveness regarding the use of a low carbohydrate diet 

in obese adults with diabetes? 

2. What are the evidence-based guidelines regarding the use of a low 

carbohydrate diet in obese adults with diabetes? 

Key Findings 
Two systematic reviews with meta-analyses, 13 randomized controlled trials, and one 

non-randomized study were identified regarding the clinical effectiveness of low 

carbohydrate diets for obese adults with type II diabetes or prediabetes. Additionally, 

one evidence-based guideline was identified. 

Methods 
A limited literature search was conducted on key resources including PubMed, The 

Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 

databases, Canadian and major international health technology agencies, as well as 

a focused Internet search. No filters were applied to limit the retrieval by study type. 

The search was limited to English language documents published between Jan 1, 

2012 and Apr 6, 2017.  

Selection Criteria 
One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

Table 1: Selection Criteria 

Population Obese adults with diabetes (either pre-diabetic or type II diabetes) 

Intervention Q1: Low carbohydrate diet 
Q2: Low carbohydrate diet interventions 

Comparator Q1: Standard treatment (i.e., another intervention and/or medication) 
Q2: Not applicable 

Outcomes Clinical effectiveness, including glucose control and weight loss, guidelines 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies, evidence-based guidelines 

 

Results 
Rapid Response reports are organized so that the higher quality evidence is 

presented first. Therefore, health technology assessment reports, systematic reviews, 
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and meta-analyses are presented first. These are followed by randomized controlled 

trials, non-randomized studies, and evidence-based guidelines. 

Two systematic reviews with meta-analyses, 13 randomized controlled trials, and one 

non-randomized study were identified regarding the clinical effectiveness of low 

carbohydrate diets for obese adults with type II diabetes or prediabetes. Additionally, 

one evidence-based guideline was identified. No relevant health technology 

assessments were identified. 

Additional references of potential interest are provided in the appendix. 

Overall Summary of Findings 
Two systematic reviews with meta-analyses,

1-2
 13 randomized-controlled trials,

3-15
 

and one non-randomized study
16

 were identified regarding the clinical effectiveness of 

low carbohydrate diets for obese adults with type II diabetes or prediabetes. Detailed 

study characteristics are provided in Table 2. 

One evidence-based guideline
17 

was identified regarding dietary choices for achieving 

weight loss in obese adults with type 2 diabetes. This guideline recommends diets 

which restrict caloric intake, reduce fat intake, promote consumption of carbohydrates 

with low rather than high glycemic index, or restrict the total amount of dietary 

carbohydrate.
17 

Table 2: Summary of Included Studies on Low Carbohydrate Diets for Obese Adults with 
Diabetes 

First Author, 
Year 

Study 
Characteristics 

Intervention  Comparator Outcomes Conclusions 

Systematic Reviews and Meta-Analyses 

Snorgaard, 2017
1 

 SR & MA 

 10 included 
RCTs 

 N = 1376 

 Low-carb 
diet 

 High-carb 
diet 

 HbA1c 
(glycemic 
control) 

 Weight 

 BMI 

 LDL cholesterol 

 QoL 

 Low-carb diets had 
greater effect on 
glycemic control  

 Increasing 
carbohydrate 
restriction led to 
greater glucose 
lowering 

 No additional 
advantages of low-
carbohydrate diets 
with regards to 
glycemic control, 
weight, or LDL 
cholesterol 

Ajala, 2013
2
  SR & MA 

 20 included 
RCTs 

 N = 3073 

 Low-carb, 
vegetarian, 
vegan, low-
glycemic 
index, high-
fiber, 

 Low-fat, 
high-GI, 
American 
Diabetes 
Association, 
European 

 Glycemic control 

 HDL levels 

 Weight loss 

 The low-carb diet 
led to a greater 
improvement in 
glycemic control 

 Low-carb diet led 
to greater weight 
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Table 2: Summary of Included Studies on Low Carbohydrate Diets for Obese Adults with 
Diabetes 

First Author, 
Year 

Study 
Characteristics 

Intervention  Comparator Outcomes Conclusions 

Mediterrane
an, and 
high-protein 
diets 

Association 
for the Study 
of Diabetes, 
and low-
protein diets 

loss 

 HDL cholesterol 
levels were higher 
after low-carb diet 

 Low-carb diets 
were effective in 
improving risk 
factors of 
cardiovascular 
disease 

Randomized Controlled Trials 

Brinkworth, 2016
3
  RCT 

 N = 115 

 Very low-
carb, high-
fat diets 

 High-carb, 
low-fat diet 

 Body weight 

 Psychological 
mood state and 
well-being  

 Diabetes-
specific 
emotional 
distress  

 QoL 

 Both diets resulted 
in similar weight 
loss and 
improvements in 
QoL and mood 
state 

 There were no 
significant 
advantages of the 
very low-carb, 
high-fat diets diet 
over the high-carb, 
low-fat diet diet 

Goday, 2016
4
  RCT 

 N = 89 

 Very low-
calorie-
ketogenic 
diet 

 Standard 
low-calorie 
diet 

 Body weight 

 HbA1c 
(glycemic 
control) 

 Adverse events 
 

 Very low-calorie-
ketogenic diet was 
effective in 
reducing body 
weight and 
improved glycemic 
control 

 The very low-
calorie-ketogenic 
diet was well 
tolerated with no 
serious adverse 
events 

Sato, 2016
5
  RCT 

 N = 66 

 Low-carb 
diet 

 Calorie 
restricted 
diet 

 HbA1c 
(glycemic 
control) 

 BMI 

 Low-carb diet was 
effective in 
reducing HbA1c 
and BMI 

Tay, 2016
6
  RCT 

 N = 115 

 Very low-
carb, high-
fat diet 

 High-carb, 
low-fat diet 

 Cognitive 
performance 

 Both diets had 
similar effects on 
cognitive 
performance 
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Table 2: Summary of Included Studies on Low Carbohydrate Diets for Obese Adults with 
Diabetes 

First Author, 
Year 

Study 
Characteristics 

Intervention  Comparator Outcomes Conclusions 

Wycherley, 2016
7
  RCT 

 N = 115 

 Hypocaloric 
very low- 
carb, low 
saturated fat 
diet  

 Isocaloric 
higher carb, 
low fat diet. 

 Body weight 

 HbA1c 

 Endothelial 
function 

 Both groups 
experienced 
similar reductions 
in weight and 
HbA1c levels 

 Both diets had 
similar effect on 
endothelial 
function 

Tay, 2015
8
  RCT 

 N = 115 

 Very-low-
carb, high-
unsaturated 
fat, low-
saturated fat 
diet 

 High-carb, 
low-fat diet  

 HbA1c 
(glycemic 
control) 

 Body weight 

 Cardiovascular 
disease risk 
factors 

 Weight loss, 
HbA1c, and fasting 
glucose were 
similarly reduced 
in either diet  

 The low-carb diet 
achieved greater 
improvements in 
the lipid profile, 
blood glucose 
stability, and 
further reduced the 
amount of 
diabetes 
medication 
required 

Tay, 2015
9
  RCT 

 N = 115 

 Very low-
carb, high-
protein, low 
saturated fat 
diet 

 High 
unrefined 
carb, low-fat 
diet 

 Body weight 

 Blood pressure 

 Renal function 
  

 Both group 
experienced 
similar weight loss 
and decrease in 
blood pressure 

 The low-carb diet 
had similar effects 
on clinical markers 
of renal function  

Esposito, 2014
10 

 RCT 

 N = 215 

 Low-carb 
Mediterrane
an diet 

 Low-fat diet  HbA1c 

 Need for 
diabetes 
medications 

 Remission of 
type 2 diabetes 

 Cardiovascular 
risk factors 

 The low-carb 
Mediterranean diet 
group had greater 
reduction of 
HbA1c levels, 
higher rate of 
diabetes 
remission, and 
delayed need for 
diabetes 
medication 
compared with the 
low-fat diet group 

 



 

 
SUMMARY OF ABSTRACTS Low Carbohydrate Diet Interventions for Diabetes 7 

Table 2: Summary of Included Studies on Low Carbohydrate Diets for Obese Adults with 
Diabetes 

First Author, 
Year 

Study 
Characteristics 

Intervention  Comparator Outcomes Conclusions 

Jonasson, 2014
11

  RCT 

 N = 59 

 Low-carb 
diet 

 Low-fat diet  Effects of diet 
on inflammation 
in type 2 
diabetes 

 Body weight 

 Both diets had 
similar effect on 
body weight, but 
only the low-carb 
diet significantly 
improved the 
subclinical 
inflammatory state 
of patients 

Saslow, 2014
12

  RCT 

 N = 34 

 Very low-
carb, high 
fat, non 
calorie-
restricted 
diet 

 Medium-
carb, low fat, 
calorie-
restricted, 
carbohydrate 
counting diet 

 Body weight 

 HbA1c 

 The very low-carb, 
high fat, non 
calorie-restricted 
diet was more 
effective in 
reducing body 
weight, and HbA1c 
levels 

Tay, 2014
13

  RCT 

 N = 115 

 Very low-
carb, high-
unsaturated/ 
low-
saturated fat 
diet  

 High-
unrefined 
carb, low-fat 
diet 

 HbA1c 

 Glycemic 
variability  

 Antiglycemic 
medication  

 Blood lipids 

 Blood pressure 

 Both diets were 
effective in 
reducing HbA1c 
levels and 
cardiovascular 
disease risk 
markers 

 The low-carb diet 
was more effective 
in improving 
glycemic variability 
and antiglycemic 
medication 
requirements 

Yamada, 2014
14

  RCT 

 N = NR 

 Low-carb 
diet 

 

 Calorie-
restricted 
diet 

 Glycemic control 

 Metabolic 
profiles 

 The low-carb diet 
was more effective 
in reducing HbA1c 
and triglyceride 
levels 

Guldbrand, 2012
15

  RCT 

 N = 61 

 Low-carb 
diet 

 Low-fat diet   Body Weight 

 HbA1c 

 Weight loss did not 
significantly differ 
between the two 
groups 

 HbA1c levels only 
decreased in the 
low-carb diet 
group 
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Table 2: Summary of Included Studies on Low Carbohydrate Diets for Obese Adults with 
Diabetes 

First Author, 
Year 

Study 
Characteristics 

Intervention  Comparator Outcomes Conclusions 

Non-Randomized Studies  

Masharani, 2015
16

  NRS 

 N = 24 

 Paleo diet 
(lean meat, 
fruits, 
vegetables 
and nuts) 

 Diet based 
on 
recommenda
tions by the 
American 
Diabetes 
Association 
containing 
moderate 
salt intake, 
low-fat dairy, 
whole grains 
and legumes 

 Blood pressure 

 24-h urine 
electrolytes 

 HbA1c 

 Fructosamine 
levels 

 Insulin 
resistance  

 Lipid levels 

 The Paleo diet 
resulted in 
improved glucose 
control and lipid 
profiles  

Abbreviations: BMI = body mass index; GI = glycemic index; LDL = low-density lipoprotein; MA = meta-analysis; NR = not reported; NRS = non-randomized study; QoL = 

quality of life; RCT = randomized controlled trials; SR = systematic review. 
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