
Perhaps the most common cause of low quality of life, 
accelerated aging and chronic disease is the trio of 
increased body fat, chronic inflammation and insulin 
resistance. This white paper discusses the practical rationale 
for referring to the related dysfunctions associated with 
poor carbohydrate metabolism under the umbrella term 
Carbohydrate Intolerance.
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Introduction 
 

Many diseases begin to 
develop early in life. This 
happens long before most 
people, including healthcare 
professionals, would even 
consider the progressive 
nature of poor health in 
apparently young and 
healthy bodies.

In the 1920s, endocrinologist Hans Selye (who 
coined the term “stress”) observed that the 
body has a progressive response to physical, 
biochemical and mental-emotional stress.1 He 
called this the general adaptation syndrome, 
which from today’s clinical perspective can be 
presented in three stages:

•	� Functional (relatively minor but important) 
signs and symptoms.

•	� Increasingly measurable dysfunction with 
elevated disease risk factors.

•	 Chronic diseases.

Also during the early 1920s, it was discovered 
that a series of ailments and risk factors clustered 
together: hypertension, Type 2 diabetes and 
cardiovascular disease. By the 1980s, other 
related conditions, including increased abdominal 
fat, obesity and high blood triglycerides, had 
been tied together in the same common 
thread by a condition called insulin resistance.2 
Recognition that insulin resistance is a spectrum 
disorder was first proposed in 1979.3 This is a 
serious problem seen as the earliest manifestation 
of what became known in the 1990s as metabolic 
syndrome,4 and which today incorporates all the 
above conditions.

These conditions, along with numerous others 
described here, follow a progression very similar 
to Selye’s model of stress. The beginning of the 
process appears to be some combination of the 
trio of insulin resistance, chronic inflammation 
and increased body fat. In fact, stress (in all its 
physical, biochemical and mental forms), can 
further worsen, and even trigger, this trio.
 
Since around 1980, the author has referred to this 
complex array of dysfunctions and illnesses — the 
full spectrum of associated conditions — under 
the umbrella term Carbohydrate Intolerance (CI). 
This term emerged from the acknowledgment 
that the most common ailment shared by people 
suffering from these conditions is an inability to 
properly metabolize carbohydrates.5

 
While these problems tend to occur in people 
who are overweight or obese (referred to as 
overfat), up to 40 percent of normal-weight 
people have metabolic dysfunction like that of an 
overfat person.6 Most of these individuals are also 
considered to be carbohydrate-intolerant.
 
As a chronic condition, CI continues to worsen 
worldwide: of all age groups, obesity is growing 
most rapidly in children. They are also developing 
conditions that at one time were only seen in 
adults: hypertension, high blood fats and other 
components of the metabolic syndrome.4

 
Unfortunately, the early signs and symptoms of 
CI, while well-recognized by some researchers 
and clinicians, are ignored by too many health 
practitioners, patients and other individuals. 
Traditional medicine considers these as separate, 
isolated conditions, rather than part of a 
spectrum of metabolic impairment. It is therefore 
typical to find that CI is not treated until it has 
progressed to later stages, when risk factors  
such as hypertension or disease states like  
Type 2 diabetes are diagnosed (and even then 
is treated symptomatically rather than by 
addressing the cause).
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A central goal of this paper is to argue the 
benefits of using the term carbohydrate 
intolerance to refer to the full spectrum of this 
common metabolic problem, from the earliest 
subtle impairments to end-stage diseases. Our 
secondary goal is to discuss the etiological 
and therapeutic role of regulating dietary 
carbohydrates, as many conditions are reversible 
through simple adjustments in food choices. 
(Fewer than 5 percent of our modern diseases 
can primarily be ascribed to genetic factors.)7

By referring to this condition as CI, an 
opportunity emerges: Key underlying problems 
(insulin resistance, chronic inflammation, 
increased body fat) and the full spectrum of their 

associated conditions, and signs and symptoms, 
can be presented as part of one integrated 
model. The benefits of this terminology include:

•	� Simplifying the full spectrum of CI,  
in all its complexities.

•	� Aiding in the process of assessment  
and treatment.

•	� Preventing lower quality of life.
•	� Avoiding chronic end-stage diseases.
•	� Defining CI’s impact on exercise and the 

overtraining syndrome.
•	� Patient education.
•	� Self-management of health.

Carbohydrate Intolerance: 
Its Spectrum and Stages

The progression of CI closely follows Selye’s 
three-stage model of the general adaptation 
syndrome. Individuals with CI can manifest 
different signs and symptoms at various points 
throughout their lives. While one person may 
progress through all three stages quite quickly, 
and develop a serious condition in childhood, 
another may go through the first two stages 
more slowly, and be diagnosed with a disease 
later in life.

Most importantly, the earliest indications of CI 
can begin early in life or even before birth. For 
example, certain factors present at birth or in 
childhood are predictive of Type 2 diabetes, 
including higher or lower birth weight, and 
children who are taller than average for their age.8

Impaired Physiology 
 
While the medical mainstream often 
highlights signs and symptoms (fatigue, 
pain, memory loss, etc.) in people with CI, 
the cause of these common complaints 
reflects underlying physiological 
dysfunction. As shown by the following 
examples, the development of CI can be 
quite extensive and complex:

•	� Mitochondrial dysfunction:9  
Energy production (fatigue) and  
muscle function (physical injuries  
and pain) is impaired.

•	 �Accelerated aging:10  
Becoming physiologically older  
than one’s chronological age due  
to oxidative and immune stress  
(increasing disease risk).

•	 �Neurodegeneration:11  
Brain injury (including memory loss, 
depression and other mental-emotional 
impairment).
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Stages of CI

In Stage 1 of CI, the earliest signs and symptoms 
of dysfunction may begin to appear. These may 
be very subtle, but can be uncovered through 
a good history-taking process. By mainstream 
medical standards, however, most people in this 
stage are viewed as “otherwise normal.”12 Due to 
this, early recognition of CI is often overlooked by 
health practitioners despite patient complaints. 
The need for preventive care is overlooked, and 
the opportunity to tackle the problem at its roots 
is missed. Individuals with these problems often 
begin self-medicating to control symptoms.
 
In Stage 2 of CI there are often more numerous 
and well-defined signs and symptoms.13, 14, 15, 16 

This allows the condition to be more easily 
assessed from history, physical evaluations and 
laboratory tests. Dietary and other lifestyle 
interventions at this stage can play a key role  
in reversing CI, but are also often overlooked.  
(A commonly ineffective strategy is the 
application of low-fat, high-carbohydrate diets, 
ostensibly to promote weight loss.)
 
In Stage 3 of CI, clear disease conditions can 
develop. These include heart disease, cancer, 
stroke, Alzheimer’s and Type 2 diabetes. 
According to the Centers for Disease Control and 
Prevention, these are five of the most common 
causes of death in the U.S., while at the same 
time are considered preventable. 

The main feature of CI is the trio of insulin 
resistance, chronic inflammation and increased 
body fat. At various points along the spectrum 
different patterns associated with this trio  
can exist.

For example:

•	� In the early stages, insulin resistance may be 
associated with the overproduction of insulin 
(hyperinsulinemia). Later in life, insulin levels 
may fall significantly, leading to a diagnosis of 
Type 2 diabetes.

•	� Chronic inflammation is difficult to recognize 
early in life (and often referred to as “low-
grade”). It becomes more obvious later, 
especially when inflammatory-related 
conditions appear. These include pain, arthritis, 
and even cardiovascular disease and cancer.

•	� Body fat stores may begin increasing at 
various points in life. While this typically 
manifests as an increase in waist size, many 
“normal-weight” people can have increased 
body fat and CI.

Insulin Action

In a healthy body, the hormone insulin 
is responsible for enabling glucose (the 
simplest form of carbohydrates) to be 
carried across the cell’s insulin-dependent 
membrane into muscle fibers and  
other cells. 

If the action of insulin is hindered 
(sometimes due to a fault in the cell’s 
insulin receptors), the body becomes 
incapable of properly metabolizing 
carbohydrates, often leading to increased 
insulin production (hyperinsulinemia) and 
eventually to diminished insulin sensitivity 
(insulin resistance). This can lead to more 
carbohydrate foods being converted to 
stored fat. (It should be noted that insulin-
independent glucose receptors also exist in  
human muscle.17)
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Stage 1

 
Birth weight < 51/2 lbs or > 9 lbs

Children taller than average for 
their age

Sleepiness after meals

Loss of focus after meals

Intestinal bloating after meals

Increased abdominal  
fat/waist size

Overfat

Fatigue

Hormone imbalance

Family history of CI conditions

Excess hunger

Increased craving for sweets

Oxidative stress/poor immunity 
(associated with aging)

Hormone imbalance

Impaired glucose regulation

Sleep problems

Brain dysfunction

•	 Poor learning
•	 Attention disorders
•	 Hyperactivity
•	 Aggression, anger
•	 Depression

Stage 2

 
Chronic pain

High LDL cholesterol

Low HDL cholesterol

High triglycerides

Liver dysfunction

Arthritis

Pre-hypertension/hypertension

Gout

Sleep apnea/disorders

Kidney stones

Gall stones

Obesity

Pre-diabetes

Aerobic deficiency

Osteoporosis

Hormone imbalance

•	 Menstrual irregularities

•	 Polycystic ovaries
•	 Infertility
•	 Neurodegeneration
•	 Poor memory, cognition
•	 Depression
•	 Anxiety
•	 Poor learning

Stage 3

 
Type 2 diabetes

Heart disease

Stroke

Alzheimer’s/dementia

Cancer

Table 1. 

The Full Spectrum of CI

Some signs and symptoms are associated with the three stages of CI. Many can continue or worsen 
beyond the stage in which they initially appeared. For example, Stage 1 symptoms such as fatigue, 
hormone imbalance, and sleep problems continue to be common complaints in all Stage 3 diseases. 
Accelerating aging may be common to all stages.
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The Stress Connection 
 
The brain and body respond to physical, 
biochemical and mental-emotional 
stressors through a mechanism called the 
Hypothalamic-Pituitary-Adrenal (HPA) axis. 
Examples of stress include over-exercise, a 
drop in blood sugar, or anxiety. The adrenal 
glands, which help mediate the stress 
response through the production of the 
hormone cortisol, can become impaired 
with too much stress. This is known as 
adrenal dysfunction.18, 19 The result can be 
a wide range of other adrenal hormone 
imbalances that affect muscle repair, 
exercise recovery, water regulation, sodium 
and other electrolyte balance, control of 
inflammation, energy needs, sexual activity 
and many others. The accumulation of 
stress can trigger or worsen CI.

Dysregulation of the HPA axis can also 
disturb one’s mental-emotional state. 
Clow et al. write that this “regulation of 
physiological function across the day (e.g., 
the immune system) and its sensitivity to 
psychosocial variables make it a prime 
candidate as an intermediary linking mind 
to health.”20

A common and perhaps primary trigger of CI is 
an excess consumption of moderate- and high-
glycemic, processed and refined carbohydrates 
(junk food). See Figure 1.

MODEL OF 
CARBOHYDRATE 

INTOLERANCE

High refined-carbohydrate diet

Insulin resistance, 
chronic inflammation, 

increased body fat

More insulin resistance, 
chronic inflammation and 

increased body fat

Accelerated aging & 
bodywide dysfunction

Increased disease risk/ 
subclinical illness

Chronic disease

Figure 1
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Mental-Emotional Symptoms and CI

Various aspects of CI have been shown to have 
significant adverse impacts on brain function.21 
For example, it has been demonstrated that 
in neurologically intact people with metabolic 
syndrome, the brain’s response to a cognitive 
challenge is blunted. This suggests that  
metabolic disturbances are associated with  
early brain impairment.22 
 
Because the brain relies on stable blood sugar 
for proper function, CI can significantly impact 
a person’s mental and emotional state. An early 
symptom of CI can include depression.23  
Holden writes, “The fundamental problem does 
not lie with the neurotransmitter per se, but 
rather with uncontrolled fluctuations of brain 
glycaemic levels acting in conjunction with  
insulin resistance.”23

 
Hyperactivity, aggression and anger in children 
can also be associated with CI.24 High insulin 
levels have particularly been correlated with 
attention deficit disorder (ADD), violence and 
early alcohol abuse.24 Holden’s contention is that 
“mental illness, in its many guises, is a general 
manifestation of a diabetic brain state which has 
been termed ‘cerebral diabetes.’’23

 
•	� In tests, children and adolescents with CI 

scored significantly worse on attention/
concentration, visual-spatial tasks, 
mathematics, executive function, memory  
and attention.26, 27, 28  

•	� In adults, CI-related conditions have been 
linked to deficits in memory, visuospatial 
abilities, executive function, processing speed 
and overall cognitive function.29, 30, 31, 32, 33

 

CI and Exercise

An understanding of CI is of paramount 
importance to all those who exercise, from those 
who work out to lose weight to competitive 
athletes. A critical component of the body 
— the aerobic system — constitutes the key 
connection between CI and its effects on athletic 
performance. The function of this system is 
to provide a continuous and reliable supply of 
energy to the body by oxidizing (burning) fats. 
A well-functioning aerobic system improves 
circulation, helps the immune system, supports 
anaerobic muscles, protects joints, ligaments, 
tendons and bones, and aids other functions.34

 
Carbohydrate intolerance impairs metabolism, 
reducing fat-burning. Insulin inhibits the action 
of leptin, the hormone that enables the body to 
break down fat and use it for fuel,35 and also helps 
convert larger amounts of dietary carbohydrate 
to fat for storage.36

 
Impaired fat-burning and increased fat storage 
prevents the aerobic system from providing the 
body with reliable and nearly unlimited energy 
over the long-term. Increased body fat often 
means increased weight, which can reduce 
running economy, along with endurance and 
overall performance. This can also raise exercise 
heart rate at the same power output, increasing 
the risk for overtraining.

CI and the Overtraining Syndrome

The overtraining syndrome (OTS) in athletes can 
be tightly related to CI and aerobic dysfunction. 
In fact, many of the signs and symptoms of CI 
are shared in the OTS.37 In particular, pain and 
inflammation are frequent conditions associated 
with CI, with concomitant high injury rates in 
those who exercise.
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High-intensity training — a hallmark of OTS 
— can trigger a high production of growth 
hormone.38 Since increases in growth hormone 
are accompanied by insulin resistance,39 high-
intensity workouts can worsen both CI and OTS.

Addressing the 
Full Spectrum of CI

Addressing CI at any point along the spectrum 
may best be accomplished with primary 
dietary intervention. Reducing physical, 
biochemical and mental-emotional stressors is 
also important. Even young, healthy adults can 
overproduce insulin when consuming highly 
refined carbohydrate meals.40 Lowering dietary 
carbohydrate intake while raising healthy fats is a 
successful therapy for various components of CI, 
even for serious, chronic conditions such as:
 
•	� Reversal of metabolic syndrome in children 

(hypertension, high triglycerides and 
LDL-cholesterol, hyperinsulinemia) and 
improvements in glucose tolerance in just  
10 days.41

•	� Improvements in fertility and reproductive 
function by reducing insulin resistance,42 and 
carbohydrate intake.43

•	� Reduction and elimination of exogenous 
insulin requirements in Type 2 diabetes.44

•	� Successful management of Type 1 diabetes, 
including the reduction and sometimes 
elimination of exogenous insulin.45

•	� Among the most promising cancer therapies 
are diets extremely low in carbohydrate and 
high in healthy fats.46, 47

 
No dietary intervention is better than 
carbohydrate restriction for weight loss, 
consistently outperforming low-fat diets in 
studies for whatever time period they are 
compared, and frequently show dramatically 

better outcomes.44 Low-carbohydrate, high-
fat eating plans can also successfully be 
implemented in endurance athletes to  
improve performance.48, 49, 50

 
While low-fat diets still remain popular, this 
approach has been a failure.51, 52

The ideal percentage of dietary carbohydrates 
consumed is based strictly on an individual’s 
need, which may change throughout life. 
Generally, as one moves further along the CI 
spectrum, becoming more insulin resistant, 
lower levels of carbohydrate foods are best 
tolerated. One important recommendation for 
everyone with CI is the elimination of all refined 
carbohydrates including processed flour and 
sugar. As these foods are reduced, the intake 
of healthy dietary fats must be increased to 
maintain caloric balance.
 
The Two-Week Test developed by the author in 
the early 1980s (and described elsewhere) is a 
useful tool to help people find dietary balance. 
This test is a dietary challenge that can help 
individuals determine their optimal carbohydrate 
(hence, fat and protein) intake based on specific 
signs and symptoms.

Conclusion

The term “carbohydrate intolerance” is 
exceedingly useful for bringing into focus an 
array of interrelated functional problems and their 
associated end-stage diseases. Most are induced 
or influenced by diet, and respond well to some 
degree of dietary carbohydrate restriction. The 
notion of CI also helps individuals in all walks 
of life better understand how food immediately 
impacts their physical, biochemical and mental-
emotional health, and to become more proactive 
in their own program of preventive care.
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