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Abstract
To examine the efficacy of providing dieters with information
on food sensitivities and potential food allergies, 100 subjects
completed a beginning and ending ALCAT food sensitivity
blood test, an underwater test (displacement method) for
assessing body composition and a Disease Symptom
Inventory (DSI) self-report at the beginning and end of a 4-
week test period. After completion of initial test, subjects
were randomly divided into either a control or experimental
groups. Subjects in the control group were asked to pursue a
weight loss program of their own choosing while subjects in
the experimental group were provided with the results of their
ALCAT test listing foods to which they were most and least
likely to have a food sensitivity or allergic-like reaction.
Subjects in the experimental group were also provided with
dietary guidance on foods that could be substituted for those
to which they were likely to have a food sensitivity. Analysis
of the pre-study data revealed that there were no significant
differences between the experimental and control group on
any parameters of the test battery. However, as compared to
the control group, the group following the ALCAT plan lost
significantly (p<.001) more scale weight, % body fat and fat
weight; had greater improvements in body composition
(p<.001) and had greater increases in fat- free mass (p<.001).
When compared to the control group, the ALCAT group
reported improvements in all 20 items on the DSI, 18 of which
were significant at the p=.06 to <.001 levels. It was conclude
that, as compared to participants following a weight control
plan of their own choosing, following the ALCAT test and
diet plan resulted in highly significant improvements in body
composition and self-reported disease symptoms.

Introduction
It is well documented that excess weight is a major risk factor
for a wide range of chronic diseases and exacerbates
hypertension, dyslipoproteinemia, osteoarthritis and other
musculoskeletal problems.1 Obesity is associated with a
twofold increase in total mortality and the incidence of sudden
death unexplained by autopsy may be 40 times higher in the
severely obese as compared to the general population.2 The
most recent data from the Nurses Health Study involving
115,159 women confirms this relationship between weight
and mortality and takes it a step further reporting that the
lowest mortality rates are observed in women 15 percent
below the US average for women of a similar age.3 Thus, not
only are obese women at greater risk, but so too are women of
average or slightly above average weight when compared to
their leaner peers. The adverse health outcomes of excess
weight is placing an increasing burden on our health care
system.4,5 Almost a decade ago these economic costs were
estimated to be in excess of $539 billion a year6 and the most
recent estimates place the annual cost close to $70 billion.7
Alarmed by these increased costs the US Department of
Health and Human Services targeted a reduction in excess
body weight as a national health objective to be achieved by
the Year 2000.8 But overweight is a condition that is highly
resistant to intervention9 and it is doubtful that we are any
closer to a solution today than we were decades ago. In fact,
we appear to be moving away from, rather than toward, the
national objectives according to data from the most recent
National Health and Nutritional Examination Survey,
NHANES III.10 The survey found a striking increase in the
prevalence of overweight in the United States in the past
decade. Almost 33 percent of Americans are now overweight
compared to 24 percent a decade ago- the largest 10 year
increase since the study began 1960. After years of treating
obesity and reviewing the literature on the treatment of
obesity over the past 50 years, Dr. Charles Bennett, past editor
of the Harvard Medical Letter has concluded:

No intervention has been shown consistently to
achieve true weight control…...Although the precise
reason for the high relapse rate is not known, the
stunning uniformity of these findings, which now
extend over nearly five decades, should give pause to
anyone who proposes to treat, much less cure,
obesity.11
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Part of the failure to successfully treat obesity is a long held,
but mistaken, view of the causes of obesity. Obesity has been
thought to be the result of psychological problems or
personality shortcomings. Overeating has been thought to be
symptomatic of underlying psychological difficulties, past
traumatic experiences or simply a lack of willpower or self
control. But in spite of this widely held view, there is virtually
no research to support it. As Bennett points out, "It is doubtful
whether psychologically conditioned eating behaviour plays
any part in causing obesity….Obesity is not an eating
disorder"11 After two decades of studying the relationship
between brain chemistry and eating behaviour, Leibowitz has
concluded "…. disturbances in eating behaviour area
reflection of disturbances in brain chemistries. What we eat,
when we eat it and how much we eat are driven by the type of
brain chemistry one has…12There also is increasing evidence
that the origin of these difficulties is genetic in nature. In his
article on "Genetics of Obesity: an update on molecular
markers," Bouchard13 suggests there is evidence for both
single and multiple gene anomalies among the obese. The ob
gene and its product the leptin protein have also been
implicated in regulating long-term eating behaviour.14 Another
protein, glucagon-like peptide 1 (GLP-1) has been found to be
involved in the regulation of short tern eating behaviour.15

Blum16 points out the long established relationship between
compulsive eating disorders and drug and alcohol addiction is
well documented and adds,

"Neurochemical studies show the pleasure –seeking
behaviour is a common denominator of addiction to
alcohol, drugs and carbohydrates.. all cause the release
of dopamine in the primary reward area of the
brain…..there is general agreement that they work
through the dopaminergic pathways of the brain.
Variants of the dopamine D2 receptor appear to be risk
factors in obesity. The A1 allele was present in 45 percent
of obese subjects as compared to 19 percent nonobese
subjects…17when the subjects profile included factors
such as parental obesity, a later onset of obesity and
carbohydrate preference, the prevalence of the A1 allele
rose to 85 percent. More recently another study found a
significant association between genetic variants of the D2
receptor and obese subjects."18

In his recent book, Weigh Less, Live Longer19, Aronne
concurs with Blum’s suggestion of a genetic basis of obesity
pointing out that genetic anomalies lead to a number of
biochemical differences between the obese and nonobese.
Aronne suggests that the hypothalamus in the obese may
under-secrete serotonin, which curbs appetite, and over-
secrete neuropeptide Y and galanin which stimulate the
appetite. He also reports that the obese have more and larger
fat cells than the nonobese and the obese continue to produce
additional fat cells. According to Aronne, in overweight
people, lipoprotein lipase, an enzyme that "draws" fat either to
muscle or fat cells is out of balance causing more fat to be
drawn to fat cells for storage instead of to muscle cells where
it can be metabolised. The overweight are more likely to be
insulin resistant and maintain higher levels of insulin with a
resultant stimulation of appetite and a lowering of the amount
of sugar that is burned as energy while increasing fat stores.
The latter view is also consistent with Sears20 view that high-
carbohydrate, low-fat diets may be self-defeating for some
people since increased carbohydrates intake produces
increased blood glucose which increases secretion of insulin
by the pancreas. In addition to the problem of insulin
resistance, Sears also points out that the liver is more likely to
store rather than metabolize fat when serum insulin is
increased.

This shift in thinking away from psychiatric/psychological
explanations to genetic/biochemical explanations of obesity is
summarised in The Harvard Heart Letter’s lead article entitled
"Losing Weight: A New Attitude Emerges:"

"Although recent research has provided new insights into
the health effects of obesity, the real news on this
condition is the different way it is being viewed. Medical
researchers and weight loss experts no longer regard
being over-weight as a simple failure of willpower.
Instead obesity is considered a chronic disease, like
hypertension or diabetes. An expert panel of the
American Heart Association has recently advocated a ‘a
conceptual housecleaning’ in the way health-care
providers and the general public think about this issue.19

This biochemical and genetic research is generally consistent
with what many bariatricians and allergists have been
suggesting for decades. In their view, overeating is an allergic-
like response to certain foods which may trigger or activate
biochemical and physiological functions that drive the obese
to overeat and make it very difficult to stop eating once they
start eating certain foods. For example, in 1980 McDowell,20

in an article entitled, "Appetite Control: An Addiction-like
Component in Overeating and Its Cure," suggested:

"…a biochemically-based addictive response to highly
refined carbohydrates may be a major contributor to
obesity. I propose that a biochemically based
nonpsychogenic, addiction-like process is influencing the
appetites of most, if not all obese persons; and further,
that this component is a major factor in weight control
problems of the majority of the overweight millions in
modern industrialised societies.
The concept that food addiction can lead to obesity is not
new. However it has been given much too`little' attention
in medical circles.21,22 Those irresistible cravings
stemming from the cyclic processes of biochemical
dependency can sabotage any weight control program.
They may be temporarily suppressed during active weight
control programs, but when the patient returns to his
former eating habits, the addictive forces are reactivated
and irrepressible eating returns.
The majority of the millions of persons with typical,
uncomplicated adult-onset obesity will be able to
maintain a healthy weight with only reasonable dietary
attention once these addictive cravings are extinguished
…the allergist is needed to identify specific allergenic-
addicting foods or other ‘binge’ inciting chemical
excitants."20

A year earlier, Royal in an article entitled, "Food Allergy
Addiction in a Bariatric Practice," pointed out that:

"…Bariatricians see a preponderance of food-addicted or
‘carboholic’ obese patients who usually turn to them for
help when all else has failed. Before satisfactory
treatment can be carried out, the addictant foods must be
identified and the patient must be convinced of the
seriousness of the problems."22

What this suggests is that compulsive overeating may be
symptomatic of the patient’s allergic reaction to food. Thus,
instead of the more commonly observed symptoms of food
allergies, (e.g. rashes, hives, etc.), these bariatricians are
suggesting the addictive overeating patterns could be
symptomatic of food allergies, not the host of other
explanations often given for overeating. But for this to
become a reasonable treatment plan for the obese, a more
exacting and simpler assessment of food allergies needs to be
developed, As Fell et.al.23 points out,
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"If one accepts an hypothesis that food might be
implicated, and this is being more generally recognised,
then currently the only course of action is to establish
such a link is an exacting programme of dietary
elimination followed by selective food challenges based
on experience or more usually guesswork. In either event
the process of identification is laborious and difficult for
the patient and clinician, often with poor compliance by
both!"

To address this problem, these researchers evaluated
American Medical Testing Laboratory’s ALCAT test as an
alternative to the traditional approach to identifying food
allergies. The ALCAT test uses a blood test to identify the
potential for an allergic reaction to up to 100 foods (see
description below). Fell et.al. found the ALCAT test to be
promising alternative to selective food challenges, a view
supported by other researchers24-26 including Solomon27 who
evaluated the efficacy of the ALCAT test with 172 patients
and concluded:

"The advantages of speed and scope of the ALCAT system
in testing foods, in terms of numbers of foods that can be
tested at one time, more than compensates for the slight
decrease in accuracy when compared to the standard of
oral food challenge…Compared to standard IBS or
standard migraine diets, the ALCAT testing is much
superior because it is specific to the patient."

Using patient self-reports of the effectiveness of the
elimination diets and or allergy shots alleviating symptoms of
obesity, Solomon reports 50 percent of the 33 cases she
evaluated reported improvements in their obesity compared to
9 percent using immunotherapy. However, Solomon and other
researchers evaluating the efficacy of the ALCAT test used
scale weights, subjective self-reports by patients and their own
clinical experiences in drawing their conclusions. No studies
have been reported to date evaluating the efficacy of the
ALCAT evaluating the type of weight that was lost (body fat
or non-fat mass) or comparisons with control groups who
followed weight loss plans of their own choosing. One could
advance the argument that much of the weight that was lost
was merely fluid depletion rather than metabolising of stored
fat. It was to examine these relationships in addition to
replicating patient self-
reports on the alleviation of
disease symptoms that this
research was directed.
Materials and
Methods
Subjects
A total of 100 subjects were
selected using the criteria
described under
"Procedure." Table 1
provides comparisons of
subject characteristics by
gender and initial
differences between the
experimental and control

groups. None of the differences between the two groups were
statistically significant suggesting subjects on the two groups
were virtually identical on these dimensions.
Table 1. A comparison between females and males and
experimental and control groups prior to following the
ALCAT diet plan or a plan of their own choosing for 30 days.

The ALCAT Food Sensitivity Test
The ALCAT test is based on changes that occur in white
blood cells and platelets when whole blood is incubated with
purified extracts, food additives, molds and other substances.
The test uses a specially designed haematology analyser based
on the impedance method of counting and sizing particles
interfaced with a PC. Following incubation, any change in
size and/or number of blood cells is recorded and reported. To
obtain the measurement, citrated fresh blood is diluted with
1:5 buffer and 500 microliters added to each test vial
containing either a test reagent and buffer or just buffer
without reagent to serve as a control. The solution is buffered
as a physiologic fluid to 7.4 pH with sodium bicarbonate.
Following 30 to 40 minutes incubation at 37 degrees C. with
constant agitation, the test vials are incubated for an additional
30 minutes at room temperature. Just prior to the analysis, the
red cells are then lysed by adding 8 ml of Isoton 11 (Counter
Electronics) containing 0.5 percent alkalyseTM (AMTL Corp.)
to each vial. Usually between 100 to 150 individual foods and
other substances are tested for each patient.28

The Disease Symptom Inventory (DSI)
The DSI contains the 24 disease symptoms listed below (next
page) and asks subjects to rate the extent to which each of
these symptoms is currently bothering them.

Procedure
Subjects were selected from the first 100 people who
responded to an article about the study appearing in a weekly
newspaper, Houston City Fitness, Houston, Texas,29 and who
met the selection criteria below. Potential subjects completed
the DSI and only subjects who reported that two or more of
these symptoms were currently having a "somewhat severe
effect" were selected for the study. Once subjects enrolled in
the study and signed a standard informed consent, they
completed an underwater test (displacement method) to
determine body composition. Underwater tests were
conducted by the principal (GRK) investigator using a
Whitmore Volumeter which correlates highly with hydrostatic
weighing and has a test-retest reliability between .96 and.99.30

Subjects were assigned a number from 1 to 100 and using a
random numbers generator, were assigned either to an
experimental or control group. Those assigned to the
experimental group, were

Table 1. A comparison between females and males and experimental and control groups prior
to following the ALCAT diet plan or a plan of their own choosing for 30 days.

Females Males Active  Control Exp/CtI
(n=84) (n=16) (n=50) (n=50) p values

Average Stan Dev Average Stan DevAverage Stan DevAverage Stan Dev
Number 84 n/a 16 n/a 50 n/a 50 n/a
Age 42.5 11.7 40.9 12.7 42.5 11.2 41.9 12.5 ns
Scale Weight
(kg) 79.3 21.9 99.63 19.9 82.0 24.5 83.7 21.1 ns
% Body
Fat 40.5% 9.2% 37.3% 8.6% 39.5% 9.1% 40.4% 8.8% ns
Body Mass
Index 29.1 7.2 29.4 6.0 28.2 6.3 30.2 7.7 ns
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given their ALCAT test results with the ALCAT diet. Subjects
in the control group were asked to pursue a weight loss
program of their own choosing and would be provided with
their ALCAT results upon completion of their posttests. For
each week for the next four weeks, subjects in both groups
visited the Columbia Hospital System’s Sports Medicine and
Wellness Institute in Medical Center Hospital, Houston, Texas
to obtain a scale weight, complete a weekly DSI and report
any difficulties they were having or side effects they were
experiencing. At the end of the fourth week, all subjects
completed a second body composition and DSI.

The Criterion Measure-Body Composition
Improvement (BSI)
Since efficacy is best defined as fat loss while maintaining or
increasing fat free mass (FFM), we calculated a BCI score for
each subject reflecting positive or negative changes in body
composition that occurred during the study. To calculate the
BCI, losses in body fat and increases in FFM were added as
positive changes and increases in body fat and decreases in
FFM were added as negative changes. For example a subject
losing 2 pounds of body fat and gaining 1 pound of FFm
would receive a BCI of =3 while a subject losing 2 pounds of
fat, but also losing two pounds of FFM would receive a BCI
of 0. In a recent article31 we discuss the clinical superiority of
the BCI over scale weight, BMI and percent body fat.

Results
A total of eight subjects (8 percent), one from the
experimental group and seven from the control group, either
dropped out of the study or id not complete the final body
composition test. There were no indications that these
dropouts differed from those who completed the study on any
of the body
composition
measures.
Table 2 provides
comparisons of the
changes in body
composition
parameters that
occurred between
the experimental
and control groups
over the 4-week
test period. The "p
values" were
calculated from the
t-tests between the
distribution of the
amount of change
that occurred

during the study in the experimenting and control groups.
BMI was not included since, as a measure of change, BMI is o
different than scale weight since height remains constant and
any chance in BMI will be attributable solely to changes in
scale weight.
Table 3 contains the p-values derived from Student t-tests
between the ratings rendered by each group at the beginning
of the study. Columns 4 and 5 contain the mean ratings
rendered by each group at the conclusion of the 4-week test
period. Column 6 contains the p-values derived from Student
t-tests between the ratings rendered by each group at the end
of the 4-week test period. Column 7 contains p-values for a
comparison of the baseline and ending ratings rendered by the
experimental group. Column 8 contains p-values for a
comparison of the baseline and ending ratings rendered by the
control group.

Discussion
Baseline Comparisons
A review of Table 1 reveals a striking similarity between the
experimental group and the control group. There were no
statistically significant differences between the groups on any
of the five parameters of body composition that were studied.
As the "p-values" indicate, the two groups were remarkably
similar on these dimensions. A similar conclusion must be
drawn from the data presented in Table 3. As indicated by
column 3 of this table, there were no statistically significant
differences on any of the 20 symptoms examined. Although
the DSI contains "Anorexia" and "Bulimia". So few people
reported that these symptoms were bothering them they were

Continued on Page 22

THE DISEASE SYMPTOMS INVENTORY (DSI)
Please rate each of the following disease symptoms for the extent to which they are currently bothering you using the following rating scale:

0 = I do NOT have this symptom 1 = A Very Mild Effect
2 = A Mild Effect 3 = A Somewhat Severe Effect
4 = A Severe Effect 5 = An Extremely Severe Effect

1.__Migraine Headaches   9.__Recurrent Depression 17.__Feeling Under Stress
2.__Irritable Bowel Syndrome 10.__Insomnia 18.__Cravings for Sweets
3.__Inflammatory Arthritis 11.__Low Self-Esteem 19.__Cravings for Other Sweets
4.__Castro Esophageal Reflux 12.__Chronic Tiredness 20.__Anorexia
5.__Recurrent Sinusitis with Infections 13.__Binge Eating 21.__Bulimia
6.__Tension Fatigue Syndrome 14.__Chronic Tension 22.__Overeating
7.__Exzema 15.__Lack of Energy 23.__Other (write in ___ )
8.__Recurrent Anxiety 16.__Food Allergies 24.__ Other (write in ___ )

Table 2.  A comparison of changes in body composition between two groups of subjects for a 30-day
test period.  Although both groups completed the ALCAT test of food sensitivities, only the
experimental group was provided with their results and the ALCAT diet plan.  The control group
followed a weight loss plan of their own choosing.

Changes in : Experimental Control Difference p Values
(n-49) (n=43)

Scale Weight (kg)* -1.04+ -1.53 +0.32+ -1.49 -1.36 <.001
% Body Fat* -1.2%+ -1.4% +0.7 + -1.5% -1.9% <.001
Fat Weight (kg)* -1.44+ -1.58 +0.36+ -1.31 -1.8 <.001
Non-fat Weight (kg)* +0.36+ -1.17 -0.32+ -1.35 +0.68 <.001
BCI (kg)* +1.80+ -2.30 -0.90+ -2.21 +2.7 <.001

*Mean +-SD
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dropped from the analyses. Thus, it appears the random
assignment of subjects to either of the two groups was very
effective in producing two groups that were almost perfectly
identical.

Changes in Body Composition
The data in Table 2 provides a comparison of changes in body
composition parameters that occurred in each group during 4-
week test period. It is clear that no matter which of the five
parameters that were measured, as compared to following a
plan of their own choosing, participants who followed the
ALCAT plan achieved rather dramatic changes in their body
composition. An examination of the distribution of changes
for the experimental group also revealed that these changes
were not result of several unusual subjects making dramatic
changes that resulted in a significant change in mean values.
In fact, using a non-parametric statistic such as Chi-Square
indicates a highly significant difference between the
distributions of the two groups. For example, 80 percent of the
subjects in the experimental group lowered their body fat
during the study compared to 34 percent in the control group.
A nearly identical difference was found on the BCI where 78
percent of the experimental group achieved an improvement
in their body composition compared to 29 percent in the
control group. Even when one focuses only on the changes
occurred in the experimental group without comparison to the

control group, the data reveal that 98 percent of the subjects
following the ALCAT plan either lost scale weight or
improved their body composition.

Changes in Disease Symptoms
As the data in Table 3 reveal, while there were no statistically
significant differences between the experimental and control
group on any of the 20 baseline scores (Col.3), the ending
scores were almost the complete opposite, A total of 18 of the
20 scores on the ending self-reports were statistically different
(p<.05) with the experimental group reporting significant
improvements in all 18 disease symptoms. Columns 7 and *
present p-values between the distribution of changes that
occurred during the 4-week test period, As compared to the
control group, the experimental group reported improvements
in all symptoms, although only 18 reached the p=.05 or
greater level of statistical significance. Conversely, in the
control group, although a positive change was reported in 17
of the 20 symptoms, only one of these (Overeating) reached
statistical significance (p<.008), although "Cravings for Other
Foods" and "Binge Eating" approached significance (p<.07
and p=.09) suggesting that the control group did have some
measure of success on the programs they chose. However, a
comparison of the changes that occurred in the experimental
group with the changes that occurred in the control group
revealed that on all three dimensions, the experimental group
achieved statistically significant greater change on these
dimensions.An analysis of the week-by-week changes in each
group suggests that many of the changes reported by the
experimental group occurred during the first week of the
following the plan and continued to improve throughout the 4-
week test period. Conversely, few changes occurred in the
control group during any of the four weeks of the study nor
was there any indications of a statistically trend in the positive
direction.

Table 3.  Comparisons between changes in self-reports of the extent to which disease symptoms are bothering them between an
experimental group who followed the ALCAT for 4 weeks and a control group that followed a program of their am choosing

Baseline Self-report           Ending Self Report                         p-Values for change
Mean Scores Mean Scores Mean Scores

[1] [2] [3] [4] [5] [6]  [7] [8]
Exp Ctl p-values Exp Ctl p-values Exp Ctl

1. Migraine Headaches 1.52 0.88 .06 0.71 0.56 .532 0.13 0.25
2. Irritable Bowel Syndrome 1.09 1.17 .81 0.33 1.02 .002 .005 0.59
3. Inflammatory Arthritis 0.73 0.81 .78 0.48 0.63 .546 0.34 0.53
4. Gastro Esophageal Reflux 0.93 1.40 .19 0.21 1.26 <.001 .003 0.70
5. Recurrent Sinusitis with Infections 2.20 2.38 .64 1.05 2.02 .006 .002 0.33
6. Tension Fatigue Syndrome 1.59 1.76 .63 0.62 1.60 .001 .002 0.64
7. Eczema 0.36 0.36 .97 0.12 0.47 .023 0.12 0.55
8. Recurrent Anxiety 1.34 1.50 061 0.79 1.40 .042 .062 0.74
9. Recurrent Depression 1.39 1.33 .87 0.55 1.23 .017 .003 0.76
10. Insomnia 1.36 1.31 .86 0.55 1.23 .004 .002 0.78
11. Low Self-Esteem 1.55 1.67 .72 0.64 1.35 .015 .003 0.32
12. Chronic Tiredness 1.89 1.86 .93 0.93 1.86 .004 .003 0.99
13. Binge Eating 2.34 2.36 .97 0.086 1.74 .004 <.001 0.09
14. Chronic Tension 2.00 1.74 .41 0.60 1.58 .001 <.001 0.64
15. Lack of Energy 2.34 2.17 .61 1.12 1.95 .011 <.001 0.52
16. Food Allergies 1.14 1.29 .69 0.57 1.16 .049 .061 0.74
17. Feeling Under Stress 2.23 2.45 .48 1.17 2.33  <.001 .001 0.70
18. Cravings for Sweets 2.80 3.19 .25 1.14 2.37 <.001 <.001 0.25
19. Cravings for Other Foods 2.41 2.79 .29 1.17 2.14 .003 <.001 0.07
20. Overeating 2.61 2.83 .56 0.74 0.74 <.001 <.001 .008
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Conclusion
These data provide compelling evidence for the short term
efficacy of the ALCAT test and diet plan in producing a
positive change in body composition and self-reported disease
symptoms. No matter what parametric or nonparametric
statistically was used, the differences between the
improvement in all parameters of body composition (weight,
lean weight, fat weight, percent body fat or body composition
improvement (BCI)), was far greater in the group that
followed the ALCAT program than in a control group that
chose their own program. The same conclusion must be drawn
from comparison of baseline and post-study changes in 20
disease symptoms where the ALCAT group achieved much
greater improvement in these symptoms than did the control
group.
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