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Do Vitamins or Minerals (Apart From Lithium)
Have Mood-Stabilizing Effects?
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a strong effect size (> .80) was observed for ratings of
depression as well as mania. Most patients could reduce
their doses of psychiatric medications, and some patients
became stable without any psychiatric medication. Only
2 patients started on new medications that might conceivably have contributed to their stabilization. Even
allowing for the usual overestimation of effects in openlabel series, these preliminary findings raise interesting
questions about nutrition-behavior interactions.
In view of the 50 years of experience with lithium, the
notion that minerals can treat bipolar disorder is unsurprising. However, the nutrient supplement studied by
Kaplan and colleagues contains no lithium. Might other
dietary nutrients have mood-stabilizer properties?
Some may object that a clinical trial of a mixture of
ingredients is inherently unscientific: How can one know
which ingredient is the active one, whether a smaller
number of ingredients will have the same clinical effect,
or whether the same ingredients are active in different patients? These questions will become worth pursuing once
it has been formally determined whether the mixture,
handed down from animal husbandry as a single entity,
works in humans. Kaplan’s open-label report justifies her
now ongoing controlled study, whose outcome appropriately precedes pursuing questions of mechanism of action
and parsimony.
Even so, it is difficult to avoid speculating about
possible mechanisms. Might minerals serve as catalysts
for enzymes involved in neurotransmitter metabolism,
change drug biotransformation, modify membrane receptors or channels, influence second or third messenger systems, or alter gene expression? Lithium, a single cation,
has spawned a minor industry of investigations into mechanisms of action,2 and the possibilities if there were numerous interacting micronutrients (the collective term for minerals and vitamins) are staggering.
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utritional scientists have been well funded by
agribusiness to find ways to deal with factors that
interfere with animal health, including aggressive and
destructive behavior. When farm animals become “violent”—when pigs start biting each others’ ears and tails,
when chickens attack chickens—farmers have learned
that the aggressive behavior can be reduced by adding
certain minerals and vitamins to their diet, without the
need for veterinary intervention.
In 1996, animal nutrition specialist David L. Hardy
described this approach to Anthony F. Stephan, whose
children had severe treatment-resistant bipolar disorder.
Stephan then added similar nutrients to his children’s diet.
On the nutritional supplements, both children stabilized
clinically and have not needed psychiatric medication for
the last 5 years. Hardy and Stephan began advising family
members and friends about this nutrient supplement and
have now worked with over 2500 psychiatric patients
(D. L. Hardy, personal communication, 2001). They also
began to collaborate with Bonnie J. Kaplan, Ph.D., a
research psychologist at the University of Calgary in
Alberta, Canada.
In this issue, Kaplan and colleagues1 describe an open
trial of the first 14 adults with bipolar disorder treated
with this nutritional supplement, which consists of a
broad range of minerals and vitamins, plus 3 amino acids
and several antioxidants. Symptom reductions were clinically noted within 2 weeks and sustained over 6 months of
observation. All outcome measures showed significant
improvements (55% to 66% symptom reduction), and
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My interest in this nutrient mixture was initially sparked
by a case in my clinical practice. A 10-year-old with bipolar disorder was referred for treatment of severe temper
tantrums, which had lasted for 2 to 4 hours daily for 4
months. The well-nourished child had no prior psychiatric
history or treatment. After 2 days on the Hardy-Stephan
nutrient regimen, his tantrums showed significant improvement, with the father-psychiatrist reporting a “complete” absence of outbursts or even irritability at 5 days.
After 2 weeks, the available supply of the nutrient supplement was exhausted, and tantrums returned within 48
hours. A similar supplement, containing most of the same
ingredients, was then started and produced a moderate
improvement, which parents and teachers estimated as
60% of the original effect. When restarted on the original
formula, the symptoms were judged to have again responded completely. This naturalistic A-B-A-C-B trial
caught my attention because of the full stabilization without psychiatric medications and the absence of observed
adverse effects.
I proceeded to cautiously conduct additional trials
of the Hardy-Stephan nutrient supplement. Among 22
patients (10 adults, 9 adolescents, 3 preadolescents) who
clinically met criteria for bipolar disorder, 19 showed
what I judged to be a positive response (2 mild, 7 moderate, 10 marked improvement). Among the 15 patients who
were being treated with medications when they began the
nutritional supplement, 11 patients have been stable for 6
to 9 months without psychiatric medications. These observations are consistent with Kaplan’s open-label findings,
but leave questions of safety unresolved.
Nausea was the main adverse effect in Kaplan’s study.
In the larger anecdotal experience of Hardy and Stephan
and my limited clinical observations, loose stools and
headache were common. Diarrhea, vomiting, flatulence,
and agitation were less common. Classical symptoms of
mineral or vitamin toxicity were not encountered, but
might have emerged with lengthier treatment or more systematic observation.
The Hardy-Stephan supplement contains many nutrients at high doses relative to the Recommended Daily
Allowance (RDA), but these RDA levels were primarily
established to prevent deficiency disorders in the general
population. A broader range of vitamin and mineral functions3,4 are considered in formulating the newer daily
intake standards, which vary widely because of different
criteria for adequacy and different health goals.5 Although
most ingredients in the nutrient supplement studied by
Kaplan and colleagues appear well within safe limits, any
multi-ingredient treatment might have toxic effects that
cannot be readily predicted from its individual components. Even though it contains only “natural” ingredients
and is not under U.S. Food and Drug Administration
(FDA) purview, the Hardy-Stephan nutrient supplement
should be examined in controlled empirical research—
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just as new pharmacologic agents are—to properly assess
adverse effects and potential risks.
Psychiatrists do not normally think of vitamins or minerals as modifiers of the effects of psychiatric medications,
but the early anecdotal experience with this nutrient supplement suggests that there may be strong micronutrientmedication interactions. This mineral-vitamin supplement
seems to generally potentiate the clinical properties of psychiatric drugs. Most patients in the Kaplan et al. study could
be managed with less medication after the nutrient supplement was added. To avoid medication toxicity, Hardy and
Stephan have suggested to patients’ psychiatrists that the
doses of psychiatric medications be rapidly reduced shortly
after the nutrient supplement is initiated. In my observations, transitioning patients from medications to micronutrients is exceedingly tricky to manage. Introducing micronutrients too quickly can increase the adverse effects of
medications, including agitation, while withdrawing psychiatric medications too quickly can result in symptom
exacerbation. Often, both increased adverse effects and
symptom resurgence are seen at once. Much more data
are needed about how to “transition” patients who are currently taking psychiatric medications. Although it appears
less difficult to treat medication-naive patients (such as my
10-year-old patient), the transition from psychiatric medications to micronutrients can require genuine technical
savvy—even for patients who have not taken such medications for several weeks or months. Clinicians who mistakenly approach these new findings as encouragement to
combine micronutrients with psychiatric medications may
find that they have stepped into a serious quagmire.
Although health food advocates have made numerous
claims without scientific documentation, nutritional influences on mental illness have received considerable research
attention,6 some of which is quite rigorous and promising.
Andrew Stoll’s research on omega-3 fatty acids for bipolar
disorder7,8 and Eugene Arnold’s work on omega-6 fatty
acids for attention deficit disorder9–11 suggest that these
nutrients might themselves be therapeutic. Other micronutrients (calcium, chromium) and macronutrients (inositol,
amino acids) have also shown some potential for influencing mood disorders.12–15 Arnold’s recent findings suggest
that relative zinc deficiency might explain why some patients with ADHD do not show a more robust response to
psychostimulants.9
Several large-scale double-blind placebo-controlled
studies of RDA or high-dose multivitamin regimens in
adults have reported improved scores of mood and cognition16,17 as well as anxiety and somatic symptoms.18 A recent review reported that 10 of 12 randomized double-blind
placebo-controlled studies found that multi-micronutrient
regimens can improve cognitive functioning in children.19
However, high-dose multivitamin treatments have not been
found to be effective in children with ADHD or learning
disorders.11,20
J Clin Psychiatry 62:12, December 2001
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Speculatively, there is a great deal to learn about
minerals and vitamins in psychiatric pathophysiology
and psychopharmacology. It is intriguing that many of the
enzymes proposed as target sites of lithium action are
metalloenzymes that are noncompetitively inhibited by
lithium, which probably acts by displacing the divalent
cation.21 Why would supplementation with divalent cations have a therapeutic effect? Do we know enough about
complex intracellular regulatory interactions to answer
this question? Individual micronutrients will need to be
examined in combination with lithium, but it is unlikely
that the physiology will be so simplistic and dyadic. The
groundbreaking approach of examining several nutrient
ingredients at once, while a violation of our usual tenets of
investigation, may present an opportunity to examine how
micronutrients might operate in concert.
Assessing the safety and efficacy of multinutrient
formulas will require considerable research. Developing
dose-effect curves for each micronutrient, and examining
all possible combinations of micronutrients, will be a
horrifically large task.22 Many years will be required to
arrive at a formula that is optimal for the general population, but it is more likely there will eventually be different
formulas whose safety and efficacy are optimized to the
metabolic requirements of treating different disorders,
different individuals, different ages, and different comorbid health situations.
The possibility of a nutritional alternative to drug treatment may raise hope and carry the risk of igniting public
interest beyond reasonable bounds. Some patients may
find it difficult to wait for nutrient supplements to be
examined in humans for both efficacy and safety in controlled trials, and clinicians will need to help patients keep
their enthusiasm from pushing usage beyond its scientific
basis. Similarly, clinicians will want to think twice if they
are tempted to forge ahead with empirical trials of this
novel treatment with possible unknown risks and unproven benefit. Some physicians, presuming a low risk of
toxicity, may reason that it is judicious to allow some
drug-naive patients to proceed with empirical trials of
nutrient supplements for a few weeks before committing
them to treatment with psychiatric medications. Most
clinicians will want the reassurance of systematic safety
data before beginning to examine its effects in patients.
Clinicians will hopefully minimize risks of nutrientmedication interactions by initially restricting their trials
to patients who have not recently used psychiatric medications.
If Kaplan and colleagues’ preliminary findings are confirmed in controlled research, and if safety studies are
favorable, what then? What if some psychiatric patients
could be treated with inexpensive vitamins and minerals
rather than expensive patented pharmaceuticals? or what
if some doses of psychiatric drugs could be reduced by the

concurrent use of nutrients? The economic implications,
for individual patients and for the pharmaceutical industry, are difficult to overlook. For now, micronutrient treatments and other nutritional approaches remain in a very
early stage of scientific investigation. Depending on how
this line of research develops, clinicians and researchers
may need to rethink the traditional bias against nutritional
supplementation as a potential treatment for major psychiatric disorders.
REFERENCES

r
py
Co

ht
ig

O

s,
es

Pr

In

c.

J Clin Psychiatry 62:12, December 2001

te

a
du
ra ted
stgprin
Po be
ns ay
ia y m
ic op
ys nal c
Pherso
01 ne p

20

1. Kaplan BJ, Simpson JSA, Ferre RC, et al. Effective mood stabilization
with a chelated mineral supplement: an open-label trial in bipolar disorder.
J Clin Psychiatry 2001;62:936–944
2. Shaldubina A, Agam G, Belmaker RH. The mechanism of lithium action:
state of the art, ten years later. Prog Neuropsychopharmacol Biol Psychiatry 2001;25:855–866
3. Mertz W. A perspective on mineral standards. J Nutr 1998;128(suppl 2):
375S–378S
4. Cashman KD, Flynn A. Optimal nutrition: calcium, magnesium and phosphorus. Proc Nutr Soc 1999;58:477–487
5. Mertz W. Three decades of dietary recommendations. Nutr Rev 2000;58:
324–331
6. Werbach MR. Nutritional Influences on Mental Illness: A Sourcebook of
Clinical Research. 2nd ed. Tarzana, Calif: Third Line Press; 1999
7. Stoll AL, Locke CA, Marangell LB, et al. Omega-3 fatty acids and bipolar
disorder: a review. Prostaglandins Leukot Essent Fatty Acids 1999;60:
329–337
8. Stoll AL, Severus E, Freeman MP, et al. Omega 3 fatty acids in bipolar
disorder: a preliminary double-blind, placebo-controlled trial. Arch Gen
Psychiatry 1999;56:407–412
9. Arnold LE, Pinkham SM, Votolato N. Does zinc moderate essential
fatty acid and amphetamine treatment of attention-deficit/hyperactivity
disorder? J Child Adolesc Psychopharmacol 2000;10:111–117
10. Arnold LE. Alternative treatments for adults with attention-deficit hyperactivity disorder (ADHD). In: Wasserstein J, Wolfe LE, Lefever FF, eds.
Adult Attention Deficit Disorders: Brain Mechanisms and Life Outcomes.
New York, NY: New York Academy of Sciences; 2001:310–341
11. Arnold LE. Treatment alternatives for attention-deficit/hyperactivity
disorder. In: Jensen PS, Cooper J, eds. Diagnosis and Treatment of ADHD:
An Evidence-Based Approach. Washington, DC: American Psychiatric
Press. In press
12. Levy NA, Janicak PG. Calcium channel antagonists for the treatment of
bipolar disorder. Bipolar Disord 2000;2:108–119
13. McLeod MN, Golden RN. Chromium treatment of depression. Int J
Neuropsychopharmacol 2000;3:311–314
14. Chengappa KN, Levine J, Gershon S, et al. Inositol as an add-on treatment
for bipolar depression. Bipolar Disord 2000;2:47–55
15. Van der Does AJ. The effects of tryptophan depletion on mood and psychiatric symptoms. J Affect Disord 2001;64:107–119
16. Benton D, Fordy J, Haller J. The impact of long-term vitamin supplementation on cognitive functioning. Psychopharmacology (Berl) 1995;117:
298–305
17. Benton D, Haller J, Fordy J. Vitamin supplementation for 1 year improves
mood. Neuropsychobiology 1995;32:98–105
18. Carroll D, Ring C, Suter M, et al. The effects of an oral multivitamin combination with calcium, magnesium, and zinc on psychological
well-being in healthy young male volunteers: a double-blind placebocontrolled trial. Psychopharmacology (Berl) 2000;150:220–225
19. Benton D. Micro-nutrient supplementation and the intelligence of
children. Neurosci Biobehav Rev 2001;125:297–309
20. Arnold LE. Treatment alternatives for attention-deficit hyperactivity
disorder (ADHD). J Attn Disord 1999;3:30–48
21. Phiel CJ, Klein PS. Molecular targets of lithium action. Annu Rev
Pharmacol Toxicol 2001;41:789–813
22. Pryor WA. Vitamin E and heart disease: basic science to clinical intervention trials. Free Radic Biol Med 2000;28:141–164

935

Kaplan et al.

Effective Mood Stabilization
With a Chelated Mineral Supplement:
An Open-Label Trial in Bipolar Disorder

©

Bonnie J. Kaplan, Ph.D.; J. Steven A. Simpson, Ph.D., M.D.;
Richard C. Ferre, M.D.; Chris P. Gorman, M.D.;
David M. McMullen, M.D.; and Susan G. Crawford, M.Sc.

r
py
Co

ht
ig

Background: To determine in open trials the
therapeutic benefit of a nutritional supplement for
bipolar disorder.
Method: The sample consisted of 11 patients
with DSM-IV–diagnosed bipolar disorder aged
19 to 46 years, who were taking a mean of 2.7
psychotropic medications each at study entry.
Three additional patients dropped out prematurely. The intervention is a broad-based nutritional supplement of dietary nutrients, primarily
chelated trace minerals and vitamins, administered in high doses. At study entry and periodically thereafter, patients were assessed with the
Hamilton Rating Scale for Depression (HAM-D),
the Brief Psychiatric Rating Scale (BPRS), and
the Young Mania Rating Scale (YMRS).
Results: For those who completed the minimum 6-month open trial, symptom reduction
ranged from 55% to 66% on the outcome measures; need for psychotropic medications decreased by more than 50%. Paired t tests revealed
treatment benefit on all measures for patients
completing the trial: HAM-D mean score at
entry = 19.0, mean score at last visit = 5.4,
t = 5.59, df = 9, p < .01; BPRS mean score
at entry = 35.3, mean score at last visit = 7.4,
t = 2.57, df = 9, p < .05; YMRS mean score
at entry = 15.1, mean score at last visit = 6.0,
t = 4.11, df = 9, p < .01. The effect size for the
intervention was large (> .80) for each measure.
The number of psychotropic medications decreased significantly to a mean ± SD of 1.0 ± 1.1
(t = 3.54, df = 10, p < .01). In some cases, the
supplement replaced psychotropic medications
and the patients remained well. The only reported
side effect (i.e., nausea) was infrequent, minor,
and transitory.
Conclusion: Some cases of bipolar illness
may be ameliorated by nutritional supplementation. A randomized, placebo-controlled trial in
adults with bipolar I disorder is currently underway, as well as open trials in children.
(J Clin Psychiatry 2001;62:936–944)
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olid scientific research shows that many dietary nutrients, including minerals and vitamins, are essential for normal brain function. For instance, deficient levels of various B vitamins are related to pathologic brain
and behavior disorders ranging from Korsakoff’s syndrome to pellagra. Recent work on folic acid (vitamin B9)
suggests that low levels may be associated with depressive symptomatology and poor response to antidepressant
medication.1,2
Less is known about the role of trace elements, but there
is considerable evidence that these too may be essential
for normal brain function. Zinc provides a good example.
Most of the excitatory neurons of the cerebral cortex have
glutamate as their primary transmitter. One type of glutaminergic neuron accumulates zinc within vesicles at axon
terminals and releases it into the synapse upon firing.3
The precise roles of zinc in synaptic function are not
known, although its presence is certain,4 and there are zincbinding sites on one subset of glutamate receptor called the
NMDA (N-methyl-D-aspartate) receptor.5 Zinc, copper,
and magnesium all appear to play important modulatory
roles in controlling the NMDA receptor,6–8 which has been
implicated in various forms of cortical plasticity, including learning.9 It is possible, then, that decreased levels of
some minerals in the brain may produce abnormal NMDAmediated plasticity and subsequent abnormalities in behav-
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ior. Other trace elements such as magnesium and copper6,10
are also thought to have receptor sites in the cortex and
might also presumably affect normal cortical functioning.
Recent studies have shown low plasma levels of zinc
and other minerals in people with mood and behavior disorders. Maes and colleagues11,12 found lower serum zinc
levels in 48 unipolar depressed patients in comparison to
32 volunteers with normal mental health. Walsh and colleagues13 evaluated the copper and zinc levels in 135 assaultive, incarcerated males in comparison to controls.
They found an inverse relationship between zinc and the
seriousness of the behavior, ranging from verbal assault to
aggravated and violent assault: the lower the zinc, the
greater the rate of violent behavior.
Toren and colleagues14 reported lower serum zinc levels in 43 children with attention-deficit/hyperactivity disorder (ADHD) than in comparable controls. A study of 18
boys with ADHD who underwent a placebo-controlled
trial of amphetamine treatment found that higher baseline
hair zinc levels predicted a better behavioral response to
the stimulant medication.15 Subsequent analyses of the
same data, but employing a more thorough determination
of zinc levels from 3 measures (hair, red cell, and urine),
confirmed the initial finding: those children with adequate
zinc were better stimulant responders than those with borderline zinc levels or those who were zinc-deficient.16
Studies of other minerals have yielded some interesting findings. Calcium imbalance caused by hyperparathyroidism has long been known to affect anxiety, depression,
and cognitive function,17,18 and in fact, calcium balance in
general has been shown to play an important role in mood
disorders.19 A recent study reported significantly decreased
bone mineral density in 24 women with current major
depressive disorders or with a past history of depression,20
and women with osteoporosis exhibited elevated depression scores on a symptom inventory.21 Significant iron deficiency results in mental and behavioral symptoms such
as irritability, aggression, or mental retardation.22,23 Because iron-deficient rats have low dopamine D2 receptor
levels,24 Weiser and colleagues25 looked at 26 medicationfree schizophrenics in comparison to controls and found
significantly low serum iron. Others have reported that
both the cerebrospinal fluid and serum of people with
schizophrenia were low in magnesium.26
The evidence supporting the importance of minerals
and vitamins in central nervous system functioning provided some scientific support for our interest in studying a
supplement that is gaining considerable clinical attention
in Canada and in many areas of the United States. This
supplement was developed over several years by some
families in Alberta and eventually was manufactured and
distributed from Utah.* It consists of 36 ingredients, primarily chelated minerals. The formulation was based in
part on agricultural knowledge of the treatment of stress
and mood problems in cattle and hogs: transport and han-

dling of livestock have been shown to have a particularly
large impact on chloride, potassium, calcium, and magnesium, thus altering normal electrolyte balance and overall
health.27 Described herein are the data collected in open
trials of the first, consecutive, and unselected 11 cases of
bipolar disorder in adults evaluated while taking this
supplement and followed for at least 6 months, testing the
hypothesis that a broad-based nutritional supplement that
emphasizes trace minerals would help stabilize mood.
METHOD
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The Conjoint Health Research Ethics Board of the University of Calgary, Calgary, Alberta, Canada, approved the
protocol for an open case series in adults with bipolar disorder, using the dietary supplement E.M.Power+. The experimental nature of the work was carefully described to
each patient, who then signed a consent form.
The overall sample for this open-label case series
consisted of 14 adults (10 men and 4 women). The 3 patients who dropped out were female, aged 24, 35, and 45
years. The dropout patients took the supplement for at
least 3 weeks (range, 3–10 weeks). The sample of completers consisted of 10 men and 1 woman, aged 19 to 46
years (mean ± SD = 29.4 ± 10.7 years). Six cases fulfilled
DSM-IV criteria for bipolar I, 4 fulfilled criteria for
bipolar II, and 1 fulfilled criteria for bipolar disorder not
otherwise specified (NOS). Patients’ psychiatrists confirmed their clinical diagnoses using the Structured Clinical Interview for DSM-IV Axis I Disorders (the SCID-I).28
The time since diagnosis for each patient is listed in
Table 1, along with their medication histories.
Patients were excluded if they were pregnant, trying
to get pregnant, or lactating; if they had untreated or unstable thyroid disease; if they had received ECT within the
previous 6 months; if their psychotropic medications had
been altered within the previous 4 weeks; if they were
currently taking antibiotics (which may disrupt intestinal
absorption of nutrients); if they had any abnormality
of metabolism (renal disease, hemachromatosis, hyperlipidemia, etc.); if there was evidence of substance abuse
in the previous 6 months; if they suffered from dementia,
mental retardation, or any neurologic disorder affecting
language or comprehension; if they suffered from any
other unstable medical condition; or if they had begun any
other new treatment recently such as cognitive psychotherapy. Patients were not excluded for comorbid diagnoses: 1 patient had obsessive-compulsive disorder, 1 had
dysthymic disorder, and 1 had ADHD. Participants were

*After several years of development by the Synergy Group of Canada/
Truehope Institute, in April 2000, the formulation of the supplement was
finalized and named E.M.Power+ (“essential mineral” power). A list of
ingredients for 1/4 the full adult dose can be found in the Appendix.
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Table 1. Characteristics of 14 Patients With Bipolar Disorder

Patient
1

2

Age (y),
Gender,
Diagnosis
21, M, bipolar I

Years
Since
Diagnosis
2

19, M, bipolar I

3

©
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23, M, bipolar NOS

4

4

20, M, bipolar I

3

5
6

21, M, bipolar II
45, M, bipolar II

7

34, M, bipolar I

8

46, M, bipolar I

9
10

21, M, bipolar I
31, M, bipolar II

11
12

42, F, bipolar II
35, F, bipolar I

13

45, F, bipolar I

14

24, F, bipolar II
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3
3
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ECT?/Hospitalizations?
No/No

Yes/Yes

No/No
No/No

No/Yes
No/Yes

No/No
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Past Medications
Benztropine, bupropion, buspirone, clonazepam,
chlorpromazine, dextroamphetamine, diazepam,
fluoxetine, imipramine, lithium, methylphenidate,
nortriptyline, paroxetine, risperidone, sertraline,
trazodone, valproic acid, zolpidem
Carbamazepine, clomipramine, clonazepam,
desipramine, fluoxetine, fluvoxamine, haloperidol,
imipramine, lamotrigine, lithium, nortriptyline,
paroxetine, quetiapine, risperidone, sertraline,
thioridazine, valproic acid
Bupropion, dextroamphetamine, fluoxetine,
pemoline, sertraline, venlafaxine
Desipramine, fluoxetine, imipramine,
lithium, methylphenidate, paroxetine,
sertraline, valproic acid, venlafaxine
Clonazepam, fluoxetine, paroxetine, zolpidem
Bupropion, dextroamphetamine, fluoxetine, lithium,
methylphenidate, thioridazine, trifluoperazine,
valproic acid, venlafaxine
Alprazolam, clonazepam, desipramine, fluoxetine,
lithium, risperidone, sertraline, trazodone,
valproic acid, venlafaxine, zolpidem
Bupropion, clonazepam, clozapine, fluoxetine,
gabapentin, lamotrigine, lithium,
olanzapine, quetiapine, valproic acid
Paroxetine, valproic acid
Chlorpromazine, citalopram, dextroamphetamine,
fluvoxamine, gabapentin, lamotrigine, levothyroxine,
lithium, lorazepam, methotrimeprazine, nefazodone,
olanzapine, sertraline, valproic acid, venlafaxine
Carbamazepine, lithium, sertraline, trifluoperazine
Clonazepam, lithium carbonate, lorazepam,
olanzapine, paroxetine, risperidone,
topiramate, valproic acid, zopiclone
Amitriptyline, citalopram, doxepin,
fluoxetine, imipramine, lithium carbonate,
lorazepam, methotrimeprazine, nefazodone,
trazodone, trimipramine maleate, venlafaxine
Bupropion, carbamazepine, chlorpromazine,
clonazepam, fluoxetine, lithium carbonate,
nefazodone, paroxetine, risperidone, sertraline,
valproic acid

7

3
2

19
18

20

5

Yes/Yes

No/Yes
No/Yes

Yes/Yes
No/Yes

Yes/Yes

No/Yes

te

visit, along with an Adverse Events Form used to monitor
side effects. Patients were seen by their psychiatrists once
a week for the first 4 weeks of the open trial. Appointments
were decreased to a monthly schedule if a patient’s score
on the HAM-D decreased to less than 8 (a HAM-D score
of about 14–17 is generally considered to indicate clinically important levels of depression)32 or if the score
on the BPRS decreased to less than 6 (a BPRS score of
14–20 is generally thought to indicate clinically meaningful levels of psychiatric symptomatology).33,34 Patients attended at least 7 appointments with their psychiatrists during the intervention (range, 7–18 appointments).
Psychiatrists were permitted to manage their patients
as usual, using their clinical judgment regarding care. This
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asked to stop all other nutritional supplementation at study
entry.
The intervention consisted of the mineral and vitamin
formulation in capsule form. The full dose requires the ingestion of 32 capsules per day because of the bulk of chelated minerals. Patients were started immediately on the
full dose on the first treatment day and were allowed to
distribute the capsules into 4 doses across the day.
Patients were assessed by their own psychiatrists at
study entry and during the intervention with the following
measures: the Hamilton Rating Scale for Depression
(HAM-D),29 the Young Mania Rating Scale (YMRS),30 and
the Brief Psychiatric Rating Scale (BPRS).31 These 3 outcome measures were employed at study entry and at each
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Table 2. Medications Before and During Treatment With a Chelated Mineral Supplement
Patient
1
2
3
4
5
6

Current Medications
Clonidine, lamotrigine,
olanzapine, quetiapine

59

Lamotrigine

41
58
28
86

None
None
None
Nortriptyline

26
34

Zolpidem
Quetiapine

45
40

None
Lithium

26
6
10

Sertraline
None
Clonazepam, moclobemide

3

Citalopram, lorazepam,
quetiapine, topiramate
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11
12
13

Time on Supplement (wk)
40
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7
8

Medications at Study Entry
Clonazepam, lithium,
nortriptyline, risperidone,
zolpidem
Carbamazepine, clonazepam,
lamotrigine, propranolol
quetiapine, sertraline
None
None
Paroxetine
Fluoxetine, lithium,
methylphenidate, venlafaxine
Clonazepam, zolpidem
Clonazepam, lamotrigine,
lithium, quetiapine
Paroxetine, valproic acid
Lithium, lorazepam,
sertraline, valproic acid
Carbamazepine, sertraline
Risperidone, topiramate
Clonazepam, moclobemide,
valproic acid
Citalopram, lorazepam,
topiramate

Ten patients had been hospitalized at least once, of
whom 4 had prior electroconvulsive therapy (see Table 1).
The mean number of psychotropic medications tried prior
to study entry was 10 (range, 2–18), and mean years of
prior treatment were 6.7 (range, 2–20).
Table 2 lists the psychotropic medications at entry into
the trial, the number of weeks each patient has taken the
supplements thus far, and the medications at the most recent visit. In some cases, the lack of medication at study
entry is misleading. For instance, patient 4 had taken many
medications for the 3 years prior to this study (as shown in
Table 1). None had been effective, so a month prior to entering this study he had chosen to discontinue all psychotropic medications. At entry, the mean ± SD number of
medications prescribed for this sample was 2.7 ± 1.8.

s,
es

In

c.

J Clin Psychiatry 62:12, December 2001

RESULTS

Pr

Statistical Analysis
The outcome variables were analyzed using paired t tests
to assess the difference between scores at study entry com-

pared with scores at the last study visit. Two sets of analyses were conducted: intent-to-treat analysis (N = 14) and
analysis of patients who completed the open trial (N = 11).
The effect size for each outcome variable was calculated
by dividing the absolute value of the mean of the paired
difference by the standard deviation of the difference.

te

included adjustment of concurrent psychiatric medications
as they saw fit. They were, however, also given instructions
based on the developers’/distributor’s suggestions on managing expected supplement-medication interactions. The
instruction was that medication reductions should be considered in the event of interactions.
Fourteen patients began the protocol and 11 completed
a minimum of 6 months; as shown in Table 2, we were able
to follow most for much longer (range, 6–21 months). The
reasons that patients dropped out of the study (N = 3) were
varied. In 1 case that was monitored by someone outside
the research team, the psychiatrist violated the protocol and
did not monitor the supplement-medication interactions as
required. This patient took the supplement for 3 weeks and
became very agitated and tearful. The psychiatrist admitted the patient to hospital and discontinued the supplement
rather than altering medication. In the other 2 cases, definite symptom improvement was demonstrable on the daily
and periodic data collection systems. Both patients became
noncompliant, however, and were removed from the protocol because of refusing to follow their research psychiatrists’ recommendations. In 1 of the cases, the patient took
the supplement for 6 weeks as part of this study and was
able to eliminate both of the medications that she was taking initially. This patient is continuing to take the supplement on her own (apparently with considerable success).
She did, however, refuse to submit to a final assessment for
this study, because of conflicts with psychiatrists on the
research team.

Symptom Reduction
Intent-to-treat analysis. A series of paired t tests with
all 14 subjects revealed statistically significant decreases
in scores over the course of the study on the HAM-D and
YMRS (Table 3). There was also a trend for lower scores
on the BPRS.
Analysis of completers. The same analyses were repeated on the 11 patients who completed the open trial.
939
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Table 3. Outcome Measures at Study Entry and at Last Visita
Entry Visit
Mean SD

Last Visit
Mean SD

Restricted Sampleb
Paired t
df
p

Full Sample
Paired t
df

©

Outcome
p
Intent-to-treat (N = 14)
HAM-D
17.8
8.1
9.2
9.0
2.64
12
< .05
BPRS
30.8 30.1
10.2 11.0
2.02
11
< .10
YMRS
15.9 11.9
6.0
6.4
3.73
11
< .01
Completers only (N = 11)
HAM-D
19.0
8.0
5.4
5.6
5.59
9
< .01
4.99
8
< .01
BPRS
35.3 31.2
7.4
8.6
2.57
9
< .05
2.34
8
< .05
YMRS
15.1
9.8
6.0
6.9
4.11
9
< .01
3.61
8
< .01
a
Abbreviations: BPRS = Brief Psychiatric Rating Scale, HAM-D = Hamilton Rating Scale for Depression, YMRS = Young Mania Rating Scale.
b
Restricted sample consists of 10 patients who completed the study, omitting patient 1.
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Table 4. Change in Outcome Measures from Study Entry to
Last Visit by Subject

ht
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HAM-D
BPRS
YMRS
Patient
Entry Last
Entry Last
Entry Last
1a
28
14
40
15
27
16
2a
25
2
54
2
12
1
3a
18
2
38
2
22
3
4a
21
1
113
3
6
3
5
16
…
23
21
18
16
6a
17
3
29
2
15
0
7
11
6
10
22
25
15
8a
25
16
20
7
24
6
9
21
8
…
…
…
0
10a
23
0
25
0
2
0
11
1
2
1
0
0
0
12
9
15
12
34
38
9
13
24
28
20
…
2
…
14
8
22
5
14
2
3
a
Patient is a responder (as indicated by > 20% reduction on all 3
measures).

guilt, anxiety, and tension, which his psychiatrist reports
were due to a profound reaction to the discovery that his
family had found out that he was significantly in debt
from a gambling addiction.
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Paired t tests revealed significant decrements in scores
from study entry to the most recent visit on all 3 outcome
measures assessing depression (HAM-D), mania (YMRS),
and general psychiatric status (BPRS) (see Table 3). The
effect size was large for each of the 3 outcome measures
(> .80). These patients have now been followed for a
mean ± SD of 43.9 ± 18.0 weeks (range, 26–86 weeks).
The mean symptom reduction was 55% on the
HAM-D, 60% on the BPRS, and 66% on the YMRS
(Table 4). To evaluate the number of patients showing a
clinically significant response to the supplement, we defined as a responder any patient who exhibited at least a
20% decrease on all 3 outcome measures. Two patients
(patient 5 and patient 9) were excluded because of missing data, and 1 patient (patient 11) because she was
asymptomatic at study entry, so that a 20% decrease was
not possible. Of the remaining 8 patients, 7 met criteria
for responder status (Table 4). The remaining patient
(patient 7) met responder criteria for 2 of the 3 measures.
Although his BPRS score actually increased considerably
from 10 to 22, an examination of his interview data revealed that this was not due to the presence of any psychotic or manic symptoms. His symptoms were primarily

te

a
du
ra ted
stgprin
Po be
ns ay
ia y m
ic op
ys nal c
Pherso
01 ne p

20

Medication Reduction in Completers
The number of psychotropic medications was reduced
by more than 50% in these patients after they began taking the supplement, from a mean of 2.7 ± 2.0 per patient
at study entry to 1.0 ± 1.1 at the most recent visit (t = 3.54,
df = 10, p < .01). The protocol allowed psychiatrists to
change medications freely as part of their patient management. Two patients were medication-free at the start of the
open trial and at their last visit: patient 3 was medicationfree during the entire study period; patient 4 tried 2 medications during the open trial but was medication-free at the
start of the study and again by the last study visit. All other
patients were on different medication regimens at the start
and finish. The medication regimen of 1 patient (patient
1) was especially different at the end of the trial compared
with study entry, so that the patient’s results were discarded and the data were reanalyzed. As shown in Table 3,
the results from this restricted sample were similar to the
overall results.
In 2 cases, the supplement has replaced psychoactive
medications and the patients have remained well. In general, patients have reported feeling the first effect of the
supplement within 2 weeks. Medications were decreased
gradually as the supplement began to influence the patient’s
mood.
Side Effects
The only side effect reported was nausea, especially if
patients forgot to take the supplement with food. In 2
cases the nausea was sustained over several days. Patient
9 chose to increase his food intake with his pills and
briefly use antinausea medication to cope with the problem; the nausea of patient 10 was alleviated by dose reduction and a gradual increase up to full dose.
Despite the challenge of taking 32 pills daily, the patients reported that the supplement was easy to tolerate.
Also, some patients reported being able to distinguish
J Clin Psychiatry 62:12, December 2001
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their subjective reactions to the supplement (which they
described as feeling more normal) from the benefit they
have derived from psychotropic medication treatment
(described as symptom reduction or masking).
DISCUSSION

©

We have been exploring the possible clinical benefit of
a broad-based nutritional supplement consisting of 36
items, primarily chelated minerals. The data reported here
provide the first, preliminary scientific validation of the
supplement’s efficacy and suggest that further research is
warranted.
Although much additional research is needed (to replicate these findings, to address the mechanism of action,
etc.), our preliminary data and the general clinical experience of psychiatrists who are monitoring patients in our
trials indicate that the supplement has a beneficial psychotropic effect and is not acting in only an adjunctive manner. Consequently, the largest challenge in dealing with the
supplement is the interaction with psychiatric medications.
The observation made by many patients and clinicians
who have used this preparation is that the supplement interacts with psychiatric medications. The distributor recommends decreasing psychiatric medications in this situation, and despite significant concerns about safety, we
have found that this seems to be a reasonable approach.
In this case series, the diagnoses of bipolar disorder in
these 11 patients were made clinically by psychiatrists
and confirmed by the SCID diagnostic interview. Patients
were treated with the nutritional supplement on an openlabel protocol and monitored systematically for a minimum of 6 months (range, 6–21 months). The changes in
all 3 outcome measures were statistically and clinically
significant. As a group, it was possible for the patients to
be clinically managed on fewer psychotropic medications
(more than a 50% reduction). Individually, also, all 11 patients benefited from the supplement. In the 1 patient who
was asymptomatic at study entry (patient 11), whose benefit cannot be demonstrated as a symptom reduction, a decrease in number of medications was achieved without a
significant elevation in symptoms.
There are weaknesses in this case series. First, purely
by chance, 10 of these patients were men, thus hindering
generalizations to women. Second, as in any case series,
there is a weakness in not having a placebo control. We
would point out that these patients had been exposed previously to many interventions, and their positive expectancy of benefit did not work with these prior efforts. Also,
it would be surprising for a placebo effect to be sustained
as long as 6 months. Nevertheless, a randomized, placebocontrolled trial has been funded and is currently underway.
A third potential source of bias is from the psychiatrists
themselves. As in any open-label study, unblinded assessments can result in exaggerated results. In this particular
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case, though, it would be fair to say that the majority of
the psychiatrists expected to see no benefit from nutritional
supplementation, so perhaps this form of bias was not a
major influence on our data. The use of concurrent psychiatric medication was a fourth weakness in this case series: the changes in medications made by the psychiatrists
as part of normal clinical care make it difficult to attribute
symptom changes specifically to the nutritional supplement. Our current randomized trials are evaluating patients
who are unmedicated.
It would be a mistake to assume that the breadth of
the intervention was a weakness. At present, there is not
enough knowledge available to hypothesize that one or
several of the ingredients has any special effectiveness in
treating bipolar disorder. The selection of a broad-based
mineral and vitamin supplement was based on an approach
of inclusiveness rather than premature focus or closure, as
well as a strategy of attempting to maximize the chances
that some clinical effect might be found. There have been
many failed attempts to treat mental illness with a single
ingredient or group of nutrients, and also possibly some
limited successes.35,36 Given the complexity of the mammalian central nervous system and homeostatic mechanisms, it is reasonable that a very broad approach to nutritional supplementation might actually be appropriate.
This initial broad-based strategy allows a series of future studies that might focus on particular groups of nutrients or eventually a selective series of active components.
However, at this time it is not known whether a subset of
components will be effective or whether a mixture of a
broad range of nutrients will be required to maximize
clinical effectiveness. To those who are concerned that it
is not known which of the 36 nutrients is “the important
one,” we would say that the likelihood of finding a single
effective ingredient is very small. Our future research
will, in fact, be attempting to decrease the number of ingredients, in part to reduce the bulk of the supplement.
For now, the complexity of the formulation should not detract from the treatment findings and, indeed, might be
one of its strengths. Similarly, the doses of the individual
ingredients of the nutritional supplement were quite high,
again to maximize the chances of observing a clinical response, with the expectation that it may be possible in the
future to lower the doses as a result of subsequent studies.
These data also have many strengths. First, the 11 cases
in the completer analysis were unselected: they were the
first 11 patients with bipolar disorder who were assessed
systematically and followed for a minimum of 6 months.
Also, in spite of receiving optimal psychiatric care, these
were patients who were still symptomatic (or, in the case
of patient 11, uncomfortable with the side effects of their
medications). No problematic adverse effects were encountered from the nutrient supplement. Patients generally
reported a subjective sense of improved well-being when
taking the supplement, and several patients described this
941
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well-being as feeling more normal than what they had experienced with psychotropic medication.
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Safety
Vitamin toxicity is a serious consideration when high
doses of these substances are administered on a chronic
basis. Patients with any known metabolic disorder
(Wilson’s disease, hemachromatosis, etc.) were excluded
from this protocol. However, the assurance of safety of this
supplement for any healthy patient is not something that
can be precisely stated at this time. Prospective studies to
establish an intake associated with toxicity of vitamins and
minerals are not studies that have been, or even ethically
can be, conducted. Data can be collected only from case
studies of individuals who medicate themselves, or have
ingested large quantities, and toxicity predicted to a very
limited extent from animal studies. Additional problems in
trying to set a level of intake arise from the knowledge that
the bioavailability of some vitamins and most minerals
depends on the rest of the foods in the diet, the presence of
other dietary nutrients, the nutritional status of the individuals (absorption is significantly reduced when status is
inadequate), and an individual’s genetic makeup.
The levels of several ingredients might raise some questions regarding potential toxicity. Vitamin A is present in
the supplement at a daily intake of 13,332 IU, or about 4
times the recommended daily intake, but chronic toxic reactions would not be expected at dosages less than 100,000
IU/day in adults with normal liver function.37 Pregnant and
lactating women are excluded from our protocols because
of uncertainty about fetal exposure. Vitamin D in the
supplement is present at a daily level of 1600 IU (40 µg)
in the form of cholecalciferol, and in adults vitamin D toxicity usually does not occur unless intakes exceed 50,000
IU/day.38 Vitamin B12 is provided in the supplement at
1000 µg/day, but there has been no reported toxicity associated with intakes of vitamin B12 at levels 1000 times the
recommended daily intake of 6 µg/day; this is probably
because the absorption decreases as body stores of vitamin
B12 increase. Animal studies have demonstrated no adverse
effects of vitamin B12, even when administered by injection in very large doses.39 Selenium in the supplement provides 400 µg/day in the form of a selenium amino acid
chelate; studies have indicated that there are no clinical
signs of selenosis at intakes of 853 µg/day.40 Chromium is
supplied in the supplement at 1000 µg/day. As there are
no reported case studies available on toxicity, its ingestion
even at high doses is generally not considered a risk.41
Overall, none of the ingredients of this supplement are
present at levels that pose any apparent risk to healthy,
nonpregnant adults. On the other hand, supplementation
with dietary minerals and vitamins that significantly
exceed the recommended daily intakes carries with it an
unknown risk, and therefore the long-term safety of the
nutritional supplement used in this study cannot be defini-

tively proven. Patients undergoing clinical trials of this
supplement should be monitored for adverse reactions
and general health, just as they are when undergoing a
trial of a new psychotropic medication.
Mechanisms of Action
An important question to address is why a broad-based
nutrient supplement might improve mental health. There
are at least 2 issues to consider:
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Although the claim that the nutrient content of our
food supply is decreasing is often made but not substantiated by health food publications, there is actually a small
amount of valid scientific data supporting this contention.
Mayer43 compared the mineral content of 20 fruits and 20
vegetables from 1936 to the 1980s using a laborious
methodology to ensure that comparable laboratory methods were employed. Mayer’s results were sobering: over
that 50-year period, there were statistically significant decreases of calcium, magnesium, copper, and sodium in
vegetables and of magnesium, iron, copper, and potassium in fruits. Zinc was not studied. The magnitude of
some changes was large: for instance, the copper level in
vegetables in the 1980s was less than 20% of the 1936
levels. As Mayer pointed out, the changes should not be
surprising, as agriculture relies on fertilizers containing
only nitrogen, phosphorous, and potassium, and there is
little effort to remineralize the soil over the decades.
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1. Nutrient deficiencies influencing brain function.
That there is a genetic predisposition to bipolar
disorder is fairly well accepted.42 The question is,
what do those genes do? It is possible that bipolar
disorder is an inborn error of metabolism, analogous to others such as phenylketonuria in which
metabolic “errors” lead to altered brain function,
but whose symptoms become clinically evident
long after birth. If this is the case, the fact that a
nutritional supplement may partially correct that
metabolic error suggests that the predisposing
genes are coding for proteins involved in metabolic pathways dependent on some of those nutrients. Many minerals (e.g., zinc) are important in
dozens of biochemical pathways vital to brain
function, so this observation provokes many questions about the specific mechanisms by which predisposing genes might affect mental health.
2. Nutrient deficiencies in the food supply. In view of
the wide range of biological variability in humans,
it is certainly feasible that different individuals
have variable vulnerabilities to diverse nutritional
deficiencies. An amount of dietary mineral intake
that is sufficient for most of the population may be
borderline-adequate, deficient, or even toxic for a
minority.
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CONCLUSION
Regardless of the mechanisms involved, the findings
reported here suggest that the amelioration of mood instability with broad spectrum nutritional interventions warrants further exploration.
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Drug names: alprazolam (Xanax and others), amitriptyline (Elavil and
others), benztropine (Cogentin and others), bupropion (Wellbutrin and
others), carbamazepine (Tegretol, Carbatrol), chlorpromazine (Thorazine and others), citalopram (Celexa), clomipramine (Anafranil and
others), clonazepam (Klonopin and others), clonidine (Catapres and
others), clozapine (Clozaril and others), desipramine (Norpramin and
others), dextroamphetamine (Dexedrine and others), diazepam (Valium
and others), doxepin (Sinequan and others), fluoxetine (Prozac and
others), fluvoxamine (Luvox), gabapentin (Neurontin), haloperidol
(Haldol and others), lamotrigine (Lamictal), levothyroxine (Synthroid
and others), lorazepam (Ativan and others), methylphenidate (Ritalin
and others), nefazodone (Serzone), nortriptyline (Pamelor and others),
olanzapine (Zyprexa), paroxetine (Paxil), pemoline (Cylert), propranolol (Inderal and others), quetiapine (Seroquel), risperidone (Risperdal),
sertraline (Zoloft), topiramate (Topamax), trazodone (Desyrel and others),
trifluoperazine (Stelazine and others), trimipramine (Surmontil), valproic acid (Depakene and others), venlafaxine (Effexor), zolpidem
(Ambien).
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Appendix 1. Supplement Facts: E.M.Power+ (serving size = 8 capsules, taken 4 times per day for study protocol)a
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Amount
% Daily
Ingredient
Per Serving
Value
Vitamin A (as retinyl palmitate)
3333 IU
67
Vitamin C (as ascorbic acid)
250 mg
417
Vitamin D (as cholecalciferol)
400 IU
100
Vitamin E (as d-alpha tocopheryl succinate)
100 IU
333
5 mg
333
Vitamin B1 (as thiamine mononitrate)
Vitamin B2 (as riboflavin)
5.5 mg
324
Vitamin B3 (as niacinamide)
25 mg
125
Vitamin B6 (as pyridoxine hydrochloride)
7 mg
350
Vitamin B9 (as folic acid)
400 µg
100
Vitamin B12 (as cyanocobalamin)
250 µg
4167
Biotin
25 µg
8
Pantothenic acid (as d-calcium pantothenate)
6 mg
60
Calcium (as calcium complex,* calcium amino acid chelate)
550 mg
55
Iron (as iron amino chelate, iron complex*)
6 mg
33
Phosphorous (phosphorous complex)
350 mg
35
Iodine (from kelp)
75 µg
50
Magnesium (as magnesium amino acid chelate, magnesium complex)
250 mg
63
Zinc (as zinc amino acid chelate, zinc complex*)
20 mg
133
Selenium (as selenium amino acid chelate, selenium complex*)
100 µg
143
Copper (as copper amino acid chelate, copper complex*)
3 mg
150
Manganese (as manganese amino acid chelate, manganese complex)
4 mg
200
Chromium (as chromium amino acid chelate, chromium complex*)
250 µg
208
Molybdenum (as molybdenum amino acid chelate, molybdenum complex)
66 µg
88
Potassium (as potassium complex*)
100 mg
3
And a proprietary blend of the following**:
dl-Phenylalanine, glutamine (as l-glutamine), citrus bioflavonoids (from peel), grape seed (Vitis vinitera), choline (as choline bitartrate),
inositol, Ginkgo biloba (from leaf), methionine (as l-methionine), germanium (as Germanium sesquioxide), boron (as boron amino acid
chelate), vanadium (as vanadium amino acid chelate, vanadium complex*), nickel (as nickel amino acid chelate, nickel complex*)
Other ingredients: gelatin, magnesium stearate, microcrystalline cellulose, silicon dioxide
a
Manufactured for The Synergy Group of Canada, by Evince International, Farmington, Utah.
*Saccharide complex.
**Daily value not established.

r
py
Co

ht
ig

O

a
du
ra ted
stgprin
Po be
ns ay
ia y m
ic op
ys nal c
Pherso
01 ne p

20

te
s,
es

Pr
In
c.

944

J Clin Psychiatry 62:12, December 2001

