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How strong is the evidence base for carbohydrate restriction in the
management of type 2 diabetes?
Gary Frost
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The article by Jayedi et al. (1) in the current issue of the
American Journal of Clinical Nutrition brings new methodology
and insight to a hotly debated area, namely, how to develop
a dose response for carbohydrate reduction in type 2 diabetes
management. Carbohydrate restriction in this setting is of course
not new. Before insulin was available, the most common dietary
treatment for diabetes mellitus was a high-fat, low-carbohydrate
diet (2). Even after the discovery and mass production of insulin,
dietary carbohydrate remained restricted in the diet of people with
diabetes. It was not until the late 1970s and early 1980s, with
the life expectancy of people living with diabetes increasing, that
avoidance of cardiovascular complications came to the forefront
of the disease management. Dietary recommendations began to
appear to reduce cardiovascular risk, which included reducing
fat intake and increasing carbohydrates. This coincided with a
philosophical change in diabetes therapy aimed at fitting therapy
around lifestyle rather than the other way around.

Glycemic control has remained a major challenge in the
management of type 2 diabetes (3). Over the past 18 y, there has
been a steady rise in publications relating to the efficacy of low-
carbohydrate diets in type 2 diabetes (4) a number of narrative
(5), systematic reviews and meta-analyses in the area (6–8), most
of which suggest a positive effect on glycemic control and body
weight. This accumulating evidence convinced the American
Diabetes Association Standards of Care Committee in 2019 to
make 2 consensus statements (9):

• Reducing overall carbohydrate intake for individuals with
diabetes has demonstrated the most evidence for improving
glycemia and may be applied in a variety of eating patterns
that meet individual needs and preferences.

• For select adults with type 2 diabetes not meeting glycemic
targets or in whom reducing antiglycemic medications is a
priority, reducing overall carbohydrate intake with low- or
very low-carbohydrate eating plans is a viable approach.

However, despite these recommendations, it is unclear what
is meant by “low carbohydrate,” and there has been no attempt
to understand whether a dose–effect relation exists between
glycemic control and the extent of dietary carbohydrate restric-
tion. These points are the major gaps that the article by Jayedi
and colleagues (1) fills. The systematic review takes advantage of

a new statistical methodology for meta-analysis, namely, dose–
response meta-analysis of differences. This method, developed
by Crippa and Orsini (10), consists of dose–response models
to estimate within each study and an overall curve obtained by
pooling study-specific dose–response coefficients, thus allowing
a dose–response curve to be created across the systematic review
[namely, Figure 1 in Jayedi et al. (1)]. This method has given the
authors the ability to estimate the impact of a stepped reduction in
carbohydrate intake from 55–65% of energy to 10%. [In contrast,
previous studies have tended to grade carbohydrate intake more
coarsely, such as moderate (≤45% to 26%) (8) (≤25% to 11%)
(8), and very 68 low (≤10%) (8) intake.] The article’s main
results show a clear dose-related decrease in hemoglobin A1c,
fasting blood glucose, triglycerides, and systolic blood pressure
and body weight with an increase in HDL cholesterol after 6 mo
of carbohydrate reduction. However, a U-shaped curve for total
cholesterol and LDL cholesterol was noted at 6 mo, suggesting
that low intake of carbohydrate and presumed increase in fat
intake could have detrimental effects on cardiovascular health.
Also, the relation between lower carbohydrate intake and lower
body weight at 6 mo was lost at 12 mo, perhaps suggesting
that long-term compliance to lower carbohydrate intake in the
long term is difficult. Of interest, a recent comparison of low-
carbohydrate and low-fat dietary intervention suggests adherence
was similar between the diets (11).

One of the limitations of systematic reviews is the lack of
mechanistic insight. Why should low-carbohydrate diets have
such a profound effect across both glycemic control and lipid
homeostasis? The impact on glycemic control may be as simple
as the reduction in major substrate that impacts on postprandial
glycemia. However, the impact on lipid fraction is more difficult
to understand. This has often been ascribed to a reduction in
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energy intake that accompanies carbohydrate restriction. In this
article, the authors conducted a subanalysis, grouping the trials
“without calorie restriction” and “those with calorie-matched
controls” to try to explore this issue. They state that the results
were similar between these groups but qualify this statement by
pointing out that most studies in the systematic review aimed to
induce weight loss. However, the effect of low carbohydrate on
total cholesterol and LDL cholesterol at 12 mo is lost across the
dose decline in carbohydrate intake. Although unexplained, this
could be due to lowered compliance given the deterioration in
dose-dependent weight loss at 12 mo.

The new methodology of dose–response meta-analysis of
differences used by the current article offers new insight into the
impact of low-carbohydrate diets on cardiometabolic risk factors
in people living with type 2 diabetes. The methodology also
opens up the possibility of gaining further depth of understanding
of dose response across the field of nutrition. This systematic
review highlights the metabolic complexity of response to dietary
intervention in type 2 diabetes as well as the need to better
understand longer-term compliance and results.
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