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Current recommendations

 Evidence is insufficient to support one specific amount of carbohydrate intake for 
all people with diabetes. Collaborative goals should be developed with each 
person with diabetes

 As there is no single ideal dietary distribution of calories among carbohydrates, 
fats, and proteins for people with diabetes, macronutrient distribution should be 
individualized while keeping total calorie and metabolic goals in mind

 The recommendation for nutrition therapy in people prescribed flexible insulin 
therapy was updated to include fat and protein counting in addition to 
carbohydrate counting for some patients to reflect evidence that these dietary 
factors influence insulin dosing and blood glucose levels

American Diabetes Association. Lifestyle management. Sec. 4. In Standards of Medical Care in Diabetesd2017. Diabetes 
Care 2017;40(Suppl. 1):S33–S43



The “original” low carbohydrate diet
for T1D

 Aka “the starvation diet” – “cut out fat, then protein, then carbohydrate”

 Between 1915 and 1922, prior to the introduction of insulin, Drs. Frederick 
M. Allen and Elliot P. Joslin pioneered severe calorie restriction as the best 
way to reduce diabetes symptom and extend life

 Led to severe weight loss, malnutrition and death for many

 “These programs ranged from a short number of fast days (no food except for 
liquids) to a vegetable-only diet, culminating in a diet that imposed strict 
limitations on all varieties of carbohydrate, protein and fat. Cautious 
excursions into more normal amounts of fruits and bread were made under 
strict physician surveillance.” 

Barnett, Donald. Elliot P. Joslin, MD: A Centennial Portrait. 1998. Joslin Diabetes Center

Mazur A. Why were "starvation diets" promoted for diabetes in the pre-insulin period?. Nutr J. 2011;10:23. 
Published 2011 Mar 11. doi:10.1186/1475-2891-10-23



Diet overview - Ketogenic
 Developed in the 1920s as an epilepsy treatment for children

 High fat, moderate protein, low carbohydrate diet

 Should be medically monitored

 Carbohydrate AND protein intake is low enough that a person’s liver can 
convert adipose tissue and dietary fats into a fatty acids, known as ketones

 Ketones become the main fuel source



Ketone pathway

https://dtc.ucsf.edu/types-of-diabetes/type2/understanding-type-
2-diabetes/how-the-body-processes-sugar/ketones/

Ketone bodies
• Acetone
• Acetoacetate
• Beta-hydroxybutyrate

What puts you into ketosis:
• Fasting
• Insufficient insulin
• Low carb
• Prolonged intense exercise



Ketosis
“Nutritional ketosis” will be much lower levels of ketone bodies than ketoacidosis

The Art and Science of Low Carbohydrate Performance by Jeff S Volek, PhD, RD and Stephen D Phinney, MD, PhD



Diet overview - Ketogenic
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Typical day of eating on a ketogenic diet for epilepsy

 Pancakes (made from ground macadamia 
nuts, eggs, and vanilla extract) served with 
Walden Farms sugar-free syrup 

 Smoked salmon avocado nori rolls (made 
from smoked salmon, cream cheese, 
avocado, nori paper, sesame seeds, ginger) 

 Carrot cake fat bomb (made from butter, 
coconut, cream cheese, grated carrot, 
spices) 

 Chicken nuggets (made from chicken, egg 
whites, heavy cream, butter, olive oil, 
coconut flour) 

125 g fat, 33 g protein, 13 g CHO, 1309 cal

 2 Muffins (butter, double cream, 
eggs, cheese, KetoCal, flour) 

 Pumpkin soup (pumpkin, olive oil, 
butter, double cream, ginger, 
onion) 

 Coconut fat bomb (butter, coconut 
oil, double cream, cocoa) 

 1 egg 

 Vegetarian Stroganoff (cabbage, 
onion, crème fraiche, mushroom, 
Quorn pieces, olive oil, butter, 
mustard) 

202 g fat, 22 g protein, 27 g CHO. 
2014 calories

4:1 3:1

Recipes from MatthewsFriends.org and CharlieFoundation.org



Typical day of eating on a “modern-day” ketogenic diet

 2 egg muffins (egg yolks, bacon, cheese, tomato, onion, spinach)

 Cobb salad (avocado, tomato, egg, chicken, cheese, bacon)

 2 slices of cheese

 Pizza bites (pepperoni, cheese, pizza sauce)

 Fat bombs (cocoa, peanut butter, hemp seed, coconut oil, heavy cream, coconut 
flakes)

153 g fat, 94 g protein, 27 g carbs, 1860 calories

Note, some use ratios, others use percentages, and other restrict carbs to <50 g/day and 
keep protein at 1.2-1.8 g/kg/day

There is no ONE ketogenic diet formulation

Usually 2:1 to a 1:1 ratio



Additional factors to keep in mind with 
a ketogenic diet

 “Keto flu” symptoms at the start of the diet

 Sodium requirements are higher

 Micronutrient deficiencies can develop (sodium, potassium, magnesium, 
calcium)

 Team approach should be utilized for those on diabetes medications

 SGLT2 inhibitor (Jardiance, Invokana, Farxiga, Steglatro) use + a ketogenic 
diet MAY increase normoglycemic ketoacidosis risk

 Quality of dietary fat matters 



Quality of dietary fat matters for CVD risk
High saturated fats:

• Butter

• Palm oil

• Coconut oil

• Beef, pork, chicken fat

• Dairy fat

High monounsaturated fats:

• Avocado oil 

• Olive oil

• Peanut oil

High polyunsaturated fats:

• Sunflower oil

• Safflower oil

• Soybean oil

• Corn oil

“Special” high polyunsaturated fats (with Omega 3s)

• Canola oil

• Fish oil

• Flaxseed oil

• Walnut oil

Saturated fat increases LDL cholesterol, a major risk factor for atherosclerosis and CVD. Replacing 
saturated fat with mono- or polyunsaturated fat decreases LDL cholesterol and triglycerides, and is 
associated with lower rates of CVD and all-cause mortality

Sacks FM, et al. Dietary Fats and Cardiovascular Disease: A Presidential Advisory From the American Heart Association. Circulation. 2017; 136:e1-e23



Atkins diet

Reference: Atkins.com

Allowed 3-4 
oz of 
cheese/day, 
19 g sat fat

No limit on 
type, could 
get ~40 g sat 
fat/day

They consider butter 
“healthy”
7 g sat fat/serving



Low Carbohydrate Definitions

 “High carbohydrate diet” >55% calories from carbohydrate

 “Average carbohydrate intake” ~45% calories from carbohydrate

 “Low carbohydrate” <26% calories from carbohydrate or <130 
grams of carbohydrate/day

 “Very low carbohydrate” <10% calories from carbohydrate or 
<50 grams of carbohydrate/day

Seckold R, Fisher E, de Bock M, King BR, Start CE. The ups and downs of low-carbohydrate diets in the management of Type 1 diabetes: a review of clinical 
outcomes. Diabet Med. Published Online First: 25 October 2018. doi: 10.1111/dme.13845



“Super duper extremely low carb diet”



Will following a low carbohydrate diet 
improve glucose control?

 A1C reduction of 1.3% over 1 year. 83% retention rate in CCI group.

Hallberg SJ, McKenzie AL, Williams PT, Bhanpuri NH, Peters AL, Campbell WW, et al. Effectiveness and Safety of a Novel Care Model for the Management 
of Type 2 Diabetes at 1 Year: An Open-Label, Non-Randomized, Controlled Study. Diabetes Ther [Internet]. 2018 Apr [cited 2019 Apr 2];9(2):583–612

≥7.5%    6.5-7.5%   ≤ 6.5≥7.5%    6.5-7.5%   ≤ 6.5



Will following a low carbohydrate diet 
improve glucose control?

 48 adults on MDI and pump therapy – educated on following a low carb (<75 
g/day) diet

Nielsen JV, Gando C, Joensson E, Paulsson C. Low carbohydrate diet in type 1 diabetes, long-term 
Improvement and adherence: A clinical audit. Diabetol Metab Syndr. 2012; 4(1):23



Will following a low carbohydrate diet improve glucose control?

Ranjan A, Schmidt S, Damm-Frydenberg C, Holst JJ, Madsbad S, Nørgaard K. Short-term effects of a low carbohydrate diet on 
glycaemic variables and cardiovascular risk markers in patients with type 1 diabetes: A randomized open-label crossover trial
Diabetes Obes Metab. 2017 Oct;19(10):1479-1484.

More time in 
euglycemia, 
less time in 
hyperglycemia 
and 
hypoglycemia 
on low carb 
diet



Will following a low carbohydrate diet 
improve glucose control?

 11 adults with T1D on MDI

 Followed a ketogenic diet (<55 g CHO) for 2.6 ± 3.3 years

 Monitored 14.3 ± 6.9 times/day

 Average of 18.4 ± 11.2 units of insulin per day

 Saturated fat accounted for 39 ± 11% of daily fat intake (average of 54 g saturated 
fat per day)

On average grams of carbs per meal were as follows

Breakfast 5.5 g (0.8–13.0)

Lunch 9.3 g (1.5–21.5)

Dinner 12.0 g (3.4–29.6)

Snacks 4.7 g (0.3–12.1)

Leow ZZX, Guelfi KJ, Davis EA, Jones TW, Fournier PA. The glycaemic benefits of a very-low-
carbohydrate ketogenic diet in adults with Type 1 diabetes mellitus may be opposed by increased 
hypoglycaemia risk and dyslipidaemia. Diabet Med. 2018 May 8 doi: 10.1111/dme.13663



Will following a low carbohydrate diet 
improve glucose control?

~3.6% of the time with 
BG <54

74% of the time between 
72-145

A1C of 5.3%

Leow ZZX, Guelfi KJ, Davis EA, Jones TW, Fournier PA. The glycaemic benefits of a very-low-
carbohydrate ketogenic diet in adults with Type 1 diabetes mellitus may be opposed by increased 
hypoglycaemia risk and dyslipidaemia. Diabet Med. 2018 May 8 doi: 10.1111/dme.13663

What’s 
the 
benefit?



Will following a low carb diet worsen 
cholesterol levels?

This group ate on 
average 39% of 
their calories from 
saturated fat (avg 
54 g sat fat/day)

McDonald TJW, et al. Impact of the modified Atkins diet on cardiovascular 
health in adults with epilepsy. Epilepsy & Behavior. 2018; 79: 82–86 

“Increased concentration of small dense LDL 
appears to be one of the most frequent 
dyslipidemias found in patients with premature 
coronary artery disease and may be predictive of 
increased heart attack risk”

“Despite increased small LDL particles in patients on 
MAD for ≥1 year, we did not find a significant 
difference in cIMT or plaque presence between groups”



Will following a low carb diet help me lose weight too?

Krebs, J.D.; Strong, A.P.; Cresswell, P.; Reynolds, A.N.; 
Hanna, A.; Haeusler, S. A randomised trial of the 
feasibility of a low carbohydrate diet vs standard 
carbohydrate counting in adults with type 1 diabetes 
taking body weight into account. Asia Pac. J. Clin. Nutr.
2016, 25, 78–84.



Will following a low carb diet help me lose weight too?

Gardner CD, Trepanowski JF, Del Gobbo LC, et al. Effect of Low-Fat vs Low-Carbohydrate Diet on 12-
Month Weight Loss in Overweight Adults and the Association With Genotype Pattern or Insulin 
Secretion: The DIETFITS Randomized Clinical Trial. JAMA. 2018;319(7):667-679.

Same calorie intake 
between groups 

Low carb group 
between 97-132 g/day

Calorie consistency 
came from increasing 
fat

No difference in 
weight loss between 
groups



Will following a low carb diet help me lose weight too?

 BIG analysis looking at 48 randomized control trials (7286 people)

 The largest weight loss was associated with low-carbohydrate diets, followed 
by low-fat diets

8.73 kg vs 7.99 kg – clinical significance???

 Behavioral support and exercise enhanced weight loss

 Significant weight loss was observed with ANY low-carbohydrate or low-fat 
diet

 Weight loss differences between individual named diets were small (ex. 
Atkins, South Beach, Zone)

Johnston BC, Kanters S, Bandayrel K, et 
al. Comparison of Weight Loss Among 
Named Diet Programs in Overweight and 
Obese Adults: A Meta-
analysis. JAMA. 2014;312(9):923–933. 
doi:10.1001/jama.2014.10397

Low-carbohydrate Low-fat

6-months 8.73 kg (7.27 to 10.20 kg) 7.99 kg (6.01 to 9.92 kg) 

12-months 7.25 kg (5.33 to 9.25 kg) 7.27 kg (5.26 to 9.34 kg) 



Arguments for adopting a low carbohydrate diet

 May improve A1C

 May reduce glycemic variability (which may 
reduce risk for vascular complications)

 They work for weight loss (but no better than any 
other calorie-restricted diet)

 May improve triglycerides and HDL cholesterol



Arguments against adopting a low-carbohydrate/ketogenic diet

 Children with type 1 diabetes are 2 times more likely to receive a 
psychiatric diagnosis, such as mood disorders, anxiety, ADHD, eating 
disorders and others1. Adopting restrictive eating behaviors can be a 
precursor to disordered eating and could contribute to social isolation2. 

 Weight and growth can decline2,3, likely due to inadequate calorie 
intake, which may be related to diet palatability.

 Fatigue can be a side effect of following the diet2, which may further 
reduce socialization and reduced participation in sports.

 The diet may or may not contribute to elevated LDL2.

1 Butwicka A, Frisén L, Almqvist C, Zethelius B, Lichtenstein P. Risks of psychiatric disorders and suicide attempts in children and adolescents with type 1 diabetes: a 
population-based cohort study. Diabetes Care. 2015;38:453-459

2 McClean A, Montorio L, McLaughlin D, et al. Can a ketogenic diet be safely used to improve glycaemic control in a child with type 1 diabetes? Archives of Disease in 
Childhood Published Online First: 23 November 2018. doi: 10.1136/archdischild-2018-314973

3 de Bock, M.; Lobley, K.; Anderson, D.; Davis, E.; Donaghue, K.; Pappas, M.; Siafarikas, A.; Cho, Y.H.; Jones, T.; Smart, C. Endocrine and metabolic consequences due 
to restrictive carbohydrate diets in children with type 1 diabetes: An illustrative case series. Pediatr. Diabetes 2018;19:129–137.



Arguments against adopting a low-carbohydrate/ketogenic diet

 Adherence is challenging4

 Glucagon injections may be ineffective

 Not appropriate for athletes engaging in high-intensity sports

4 Nielsen JV, Gando C, Joensson E, Paulsson C. Low carbohydrate diet in type 1 diabetes, long-term improvement and 
adherence: A clinical audit. Diabetol Metab Syndr. 2012; 4(1):23



Conclusions

 No one size fits all approach

 Compelling evidence on improved glycemic variability with a low-carb 
approach

 It’s one method for weight loss, but not the only method

 Team collaboration is necessary for diabetes medication insulin adjustments 
when a taking a low-carb approach 

 Further research is needed to assess the benefits of a low-carb diet over 
traditional carb-counting as well as more long-term evidence on low-carb 
diets in people with Type 1 and Type 2 diabetes.
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