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The ketogenic diet is a high-fat, very low-carbohydrate

diet. The first documented use of the ketogenic diet was in
1921 to treat epilepsy in children (Kim 2017). In the past
few years, the ketogenic diet has gained a resurgence as

a potential means for weight loss (Harvey, Holcomb, and
Kolwicz 2019). The ketogenic diet has become popular due
to celebrity endorsement and social media influences, but is
it safe and effective?

What is a ketogenic diet?

The ketogenic diet promotes a high fat intake (up to 90% of
total energy), moderate protein (1 g/kg body weight/day),
and very low carbohydrate intake—less than 50 g per day
(Veyrat-Durebex et al. 2018). The classical ketogenic diet is
a 4:1 diet, which provides 4 grams of fat for every 1 gram of
protein and carbohydrates combined (Fedorovich, Voro-
nina, and Waseem 2018). In the management of epilepsy,
the ratio may vary and provide less fat (e.g., 3.75:1). A
ketogenic diet may be isocaloric—meaning that it provides
adequate calories to maintain body weight—or low or very
low-calorie, which, if adhered to, would result in weight
loss (Trimboli et al. 2020). A diet high in fat and very low in
carbohydrates will force the body into ketosis, a metabolic
state in which fat provides most of the fuel (Veyrat-Durebex
et al. 2018).

What is ketosis?

Under normal circumstances, the human body preferably
uses glucose for energy (Fedorovich, Voronina, and

Waseem 2018). Once food containing carbohydrates is
consumed and digested, the carbohydrate is absorbed

as sugar—mostly glucose. The Recommended Dietary
Allowance (RDA) for carbohydrates is 130 grams per day
for adults, thought to be adequate for glucose provision

to the brain and nervous system (Institute of Medicine,
Food and Nutrition Board 2005). However, under certain
circumstances, such as starvation or very low carbohydrate
intake, there is not enough glucose to give the body the
energy it needs (Fedorovich, Voronina, and Waseem 2018).
Instead, the human body has the ability to adapt to these
changes and make usable energy in the form of ketone
bodies from fat (Fedorovich, Voronina, and Waseem 2018).
When the body is relying on ketone bodies for energy, it is
in a state of “ketosis” (Fedorovich, Voronina, and Waseem
2018). During fasting or when consuming a ketogenic diet,
ketones can be used for energy (Fedorovich, Voronina, and
Waseem 2018).

There is a difference between ketosis, which is the result of
the ketogenic diet or starvation, and diabetic ketoacidosis.
Healthy individuals in ketosis can use ketones for energy, and
ketone levels do not reach an unhealthy level in the blood
(Fedorovich, Voronina, and Waseem 2018). Diabetic keto-
acidosis occurs in people with diabetes when blood glucose
becomes very high but cannot be taken up or utilized due to
a lack of insulin (Fedorovich, Voronina, and Waseem 2018).
Fat is broken down for energy, and ketones build up in the
blood to very unsafe levels (Kanikarla-Marie and Jain 2016).
Diabetic ketoacidosis is a serious medical condition that can
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lead to coma and death (Kanikarla-Marie and Jain 2016)
and should not be confused with ketosis.

What's on the menu for a
ketogenic diet?

Foods that contain little to no carbohydrates, such as meats,
poultry, fish, eggs, cheese, green leafy vegetables, nuts, oil,
butter, mayonnaise, and cream are commonly consumed
on a ketogenic diet. Even though unsaturated fats, which
are considered healthy, are allowed in the ketogenic diet,
saturated fats, associated with cardiovascular risk, are

also encouraged in this dietary pattern. Non-nutritive
sweeteners may be used. Foods that are to be avoided due
to their higher content of carbohydrate include bread,
cereals, fruits, starchy vegetables, baked goods, and legumes
(e.g., beans, lentils, and peas). Commonly, vegetables are
restricted to leafy greens, broccoli, cauliflower, peppers,
onions, cucumber, celery, and other vegetables low in
carbohydrate. Fruits are much more restricted because of
their higher content of carbohydrate, compared to non-
starchy vegetables. It is important to remember that many
of the foods restricted in the ketogenic diet are the health-
enhancing foods, recommended by the Dietary Guidelines
for Americans, such as whole grains, fruits, vegetables, and
low-fat dairy (USDA 2020).

Is the ketogenic diet the same as the Atkins diet? Both
the ketogenic diet and the Atkins diet restrict carbohydrate
intake. However, the ketogenic diet also restricts protein
intake to just enough to meet needs, whereas the Atkins diet
does not restrict protein.

What are the potential health
benefits of a ketogenic diet?

The ketogenic diet is beneficial for the treatment of

some intractable epilepsy syndromes (seizure disorders)
(D’Andrea Meira et al. 2019). Its potential beneficial effects
in adults with obesity, diabetes, and neurological diseases
are currently being studied. In a study of overweight adults
with type 2 diabetes, the ketogenic diet, over 32 weeks,
improved glycemic control and resulted in higher weight
loss compared to a low-fat dietary program for diabetes
(Saslow et al. 2017). Most of the studies of the ketogenic
diet and outcomes related to neurological disease have been
conducted in laboratory animals (McDonald and Cervenka
2018), and thus the results cannot be applied to humans.

How might the ketogenic diet facilitate weight loss? One
theory is related to the satiating effect of fat, suggesting
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that a high-fat diet reduces appetite and thereby decreases
overall food intake. However, results of studies analyzing
the satiating effects of fat have recently suggested otherwise
(Warrilow et al. 2019). Another proposed mechanism

is that ketogenic diets maintain usual resting energy
expenditure—the amount of energy spent on physiological
functions such as breathing, brain function, and a beating
heart (Gershuni, Yan, and Medici 2018). Frequently, losing
weight results in a decrease in resting energy expenditure,
which, in turn, makes it easier to regain weight. When
following a ketogenic diet that provides fewer calories than
are expended, the body will burn more fat for energy than it
will accumulate, which may lead to a higher loss of fat mass
while maintaining lean mass (Gershuni, Yan, and Medici
2018). More research is needed to confirm the metabolic
effects of a ketogenic diet.

Because fats are high in energy (9 versus 4 calories per
gram for protein or carbohydrate), care is needed to not
overconsume calories, which would lead to weight gain. To
keep calorie intake in check, high-fat, energy-dense foods
must be limited to small portions. Consultation with a
registered dietitian nutritionist is advised to properly plan
ketogenic diets for weight maintenance or weight loss.

What are the risks of a ketogenic
diet?

The typical American diet consumed by adults is much
higher in carbohydrate (46%-48% of total energy) and
lower in fat (34%-35% of total energy) than the ketogenic
diet (National Center for Health Statistics, Centers for
Disease Control and Prevention 2017). Due to restric-
tions on whole grain, fruit, and vegetable intake, the
ketogenic diet is typically very low in dietary fiber and
certain vitamins and minerals found in fortified grains and
fresh produce (Gordon 2019). Following the ketogenic diet
compared to a higher-carbohydrate diet will lead to changes
in nutrient intakes and may lead to nutrient deficiencies in
the long term (McSwiney and Doyle 2019). Constipation is
a frequent complaint of the ketogenic diet because this diet
restricts high-fiber foods such as whole grains, fruits, and
some vegetables.

The ketogenic diet may have negative health and wellness
effects. In the short term, some individuals following a
ketogenic diet have reported flu-like symptoms, including
headache, fatigue, nausea, dizziness, gastrointestinal
disorders, and decreased energy, among others (Bostock et
al. 2020). Lethargy, dehydration, acidosis, mood changes,
and increases in infections, vomiting, and constipation have



been reported during the first days of following a ketogenic
diet in some children with epilepsy (Vining et al. 1998).

In the long term, a ketogenic diet may contribute to cardio-
vascular disease due to its high content of saturated fats. In
the Dietary Guidelines for Americans, consuming less than
10 percent of calories from saturated fats is recommended
because replacing saturated fats with unsaturated fats may
reduce the risk of cardiovascular disease (USDA 2020). It is
very unlikely that one could achieve this recommendation
by following a ketogenic diet. Furthermore, due to its high
fat content, the ketogenic diet is not recommended for
people with certain liver conditions, pancreatic disease,
thyroid problems, gallbladder disease, or for those who
had their gallbladder removed (Gordon 2019). Reports
have described kidney stones developing in children on a
ketogenic diet (Choi et al. 2010).

Summary

The ketogenic diet is a very high-fat, low-carbohydrate

diet. Following a ketogenic diet induces a state of ketosis,
where fat is burned as the primary energy source. While
the ketogenic diet may be beneficial as part of the medical
management of individuals affected by epilepsy syndromes,
its efficacy for long-term weight loss and treating neurologi-
cal diseases has not been proven, and its risks, especially

in the long term, are not clear. In the short term, a calorie-
restricted, ketogenic diet may lead to weight loss similar

to other restrictive diets. Overall, the risks of the ketogenic
diet may outweigh the potential health benefits. Talk to
your healthcare provider before adopting a ketogenic diet.
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