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P A R T 3 O F A S E R I E S O N A L Z H E I M E R ’ S D I S E A S E

AS THE MOST COMMON TYPE OF DEMENTIA IN LATE LIFE,
Alzheimer’s disease (AD) affects about 10% of persons older

than age 65 and its prevalence increases with age. The pathologic
sequelae of AD is neuronal cell death due to intracellular deposits
of abnormally hyperphosphorylated tau protein (a microtubule
assembly protein), which results in the formation of neurofibrillary
tangles that are identifiable throughout the brain, but particularly in
the temporoparietal regions, at autopsy. Extracellular deposits of
amyloid B peptide (A beta) incorporate degenerating neurons to
form the characteristic neuritic plaques.1

Risk factors, both genetic and environmental, have been identi-
fied for AD (see Table 1).2 Epidemiologic studies of dementia and
cardiovascular disease show that both of these conditions are preva-
lent in elderly people and often co-exist.3,4 It is possible, then, that
lifestyle modifications—such as specific dietary and exercise inter-
ventions that have been found to improve cardiovascular risk factors
such as hypertension, hyperlipidemia, diabetes, and inflammation
(also common risk factors for AD)—may also be useful in mitigat-
ing the clinical expression of AD, especially when initiated in mid-
life or earlier. 

The drugs currently available for the secondary treatment of AD
have only modest effects, are costly, and often are associated with
problematic adverse reactions. Therefore, implementation of pri-
mary preventive strategies such as specific exercise (discussed in
Part 2 of this series, see Alternative Medicine Alert August 2006)
and dietary interventions to prevent comorbid diseases would be
important steps to improve neurocognitive health in the context of
overall improvement in cardiovascular and general medical health. 
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Possible Mechanisms of Disease in AD
Several studies have identified end products of lipid

peroxidation5 and the presence of heme oxygenase-1
within the brains of AD patients, particularly within neu-
rofibrillary tangles. Heme oxygenase-1 is a cellular
enzyme upregulated in the brain and other tissues in
response to oxidative challenges and other noxious 
stimuli.6

Immunohistochemical studies have shown wide-
spread immunoreactivity for C-reactive protein (CRP) in
the brains of patients with AD. Accumulated evidence
reveals that CRP, rather than simply being an inflamma-
tory marker, has a direct role in the atherogenic process.
Torzewski et al localized both CRP and complement in
human atherosclerotic lesions, suggesting a direct con-
tribution to the development of atherosclerotic lesions.7

CRP is chemotactic for human monocytes and stimu-
lates their recruitment during atherogenesis. CRP
opsonizes LDL, thus mediating its uptake by
macrophages, which results in the formation of foam
cells. CRP also promotes vascular smooth muscle cell
migration and proliferation.8 Endothelial function is fur-
ther impaired by CRP by its direct attenuation of nitric
oxide (NO, the key endothelium-derived relaxing factor)
production and interference with endothelial NO syn-
thase, thereby decreasing vasomotor reactivity.9

By virtue of these proinflammatory actions, elevated
CRP levels in the brain are an additional cardiac risk fac-
tor responsible for cerebral macroangiopathy (large ves-
sel disease or strokes) and microangiopathy (small ves-

sel disease or lacunes). Both of these processes disrupt
frontal-subcortical circuitry and result in dementia.10

Reactive oxygen species (ROS) are associated with
neuronal damage in AD, and the possibility that ROS
production is a primary event has led researchers to
explore how antioxidants contained in foods and supple-
ments may affect AD. Such supplements and dietary-
based antioxidants include tocopherols (vitamin E),
ascorbic acid (vitamin C), and carotenes. Vitamin E
decreases amyloid beta peptide-induced lipid peroxida-
tion and oxidative stress in vitro and down regulates
inflammation-signaling cascades.9 Vitamin C blocks the
formation of ROS and carotenes decrease lipid peroxida-
tion.10 There also is evidence that intake of dietary
antioxidants is associated with a decreased risk of stroke,
and because stroke is a risk factor for AD, cerebrovascu-
lar disease may be an another pathway that links antioxi-
dant vitamin intake with a decreased risk of AD.11,12

Apolipoprotein E (APOE), a gene associated with
sporadic AD, influences lipid metabolism by modula-
tion of cholesterol concentrations in response to dietary
fat intake.13 It has been well established that replacement
of most saturated and all dietary trans fat with monoun-
saturated and polyunsaturated fat, especially omega-3
fat (a polyunsaturated fat from marine or vegetable
sources), lowers the risk of cardiovascular disease and
could potentially lower the risk of AD via vascular and
anti-inflammatory mechanisms. The marine-derived
omega-3 fatty acids, eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA), are precursors to a group
of eicosanoids (prostaglandins, leukotrienes, and throm-
boxanes) that have anti-inflammatory, antithrombotic,
and vasodilatory effects (leukotriene B5, thromboxane
A3, and prostaglandin E3, respectively).14

Dietary hydrogenated and saturated fat intake, on the
other hand, promotes increased insulin resistance, which
is associated with increased risk of AD by several mech-
anisms.15,16 Brain insulin-degrading enzyme, which reg-
ulates extracellular amyloid beta peptide levels, is inhib-
ited by insulin. Elevated insulin levels, therefore, result
in increased deposition of amyloid beta peptide in areas
of the brain, such as the hippocampus, which are prefer-
entially affected in AD. Insulin also has a role in the
phosphorylation of the tau protein, the primary compo-
nent of neurofibrillary tangles.17,18

Fish and Fish Oil Consumption
The human brain performs a vast array of cognitive

and behavioral functions throughout a person’s lifetime
through a complex network of approximately 100 bil-
lion neurons and supporting glial cells (astrocytes and
microglia). Despite the fact that it accounts for only 2%

110 October 2006

Alternative Medicine Alert, ISSN 1096-942X, is published

monthly by Thomson American Health Consultants, 3525

Piedmont Rd., NE, Bldg. 6, Suite 400, Atlanta, GA 30305. 

VICE PRESIDENT/PUBLISHER: Brenda L. Mooney.

EDITORIAL GROUP HEAD: Lee Landenberger.

MANAGING EDITOR: Paula L. Cousins.

GST Registration Number: R128870672. 

Periodical postage paid at Atlanta, GA.

POSTMASTER: Send address changes to Alternative

Medicine Alert, P.O. Box 740059, Atlanta, GA 30374. 

Copyright © 2006 by Thomson American Health Consul-

tants. All rights reserved. No part of this newsletter may be

reproduced in any form or incorporated into any information-

retrieval system without the written permission of the copy-

right owner. 

Back Issues: $58 per issue. Missing issues will be fulfilled

by Customer Service free of charge when contacted within

one month of the missing issue’s date.

This is an educational publication designed to present sci-

entific information and opinion to health professionals, to

stimulate thought, and further investigation. It does not pro-

vide advice regarding medical diagnosis or treatment for

any individual case. Opinions expressed are not necessari-

ly those of this publication. Mention of products or services

does not constitute endorsement. Professional counsel

should be sought for specific situations. The publication is

not intended for use by the layman.

Questions & Comments
Please call Paula Cousins, Managing Editor, at 
(816) 237-1833 between 8:30 a.m. and 4:30 p.m. ET,
Monday-Friday.

Subscriber Information
Customer Service: 1-800-688-2421.

Customer Service E-Mail: customerservice@thomson.com
World-Wide Web: www.ahcpub.com

Subscription Prices
United States

$349 per year (Student/Resident rate: $165).
Multiple Copies

Discounts are available for multiple subscriptions. For pricing
information, call Steve Vance at (404) 262-5511.

Outside the United States
$369 per year plus GST (Student/Resident rate: $180 plus GST).

Accreditation

Thomson American Health Consultants (AHC) is
accredited by the Accreditation Council for Con-
tinuing Medical Education (ACCME) to provide
continuing medical education for physicians. 

Thomson American Health Consultants desig-
nates this educational activity for a maximum of
24 AMA PRA Category 1 CreditsTM. Physicians
should only claim credit commensurate with the
extent of their participation in the activity. 

This CME activity is intended for physicians and
researchers interested in complementary and
alternative medicine. It is in effect for 36 months
from the date of the publication.

For CME credit, add $50.



of adult body weight, the brain receives almost 15% of
cardiac output and accounts for about 30% of the resting
metabolic rate. As a result, dietary fat functions as an
important source of energy that fuels cerebral metabo-
lism. In addition, a primary component of membrane
phospholipids in the brain is the omega-3 polyunsaturat-
ed fatty acid DHA (22 6n-3).19

Conquer et al in a case control study reported that the
omega-3 fatty acid content of plasma phospholipids lev-
els in patients with AD was only 60-70% of levels found
in age-matched control subjects without AD. Morris et
al in a prospective biracial cohort from the Chicago
Health and Aging Project found that consumption of the
omega-3 polyunsaturated fatty acids and at least one fish
meal per week was associated with a 60% decrease in
risk of AD compared to subjects who rarely or never
consumed fish. Only DHA, however, was protective
against the development of AD. Alpha linolenic acid
(ALA), another omega-3 fatty acid derived from plant
sources such as vegetable oil and flaxseed, also was pro-
tective against the development of AD, but only among
persons with the APOE e4 genotype.20,21

Problems with Studies Relating Diet and AD
The biggest obstacle to relating dietary macronutri-

ents (fats) and micronutrients (vitamins) with AD is that
the length of the latency period in which dietary inter-
ventions can prevent or retard neurodegenerative disease
progression is unknown, but probably spans several
decades. Many studies of the association between diet
and AD have been done in subjects 65 years or older,
and individuals in this age group may be in an advanced
stage of the latency period. In this case, the opportunity
to change the course of the disease with diet may be lim-
ited. In addition, the dietary patterns reported in studies
may result from preclinical cognitive problems and

thereby reflect an inherent reverse causation bias.
Although large, randomized, controlled prospective
clinical trials overcome issues of bias and confounding
and represent an ideal way to study diet and disease, the
long preclinical latency of AD makes this type of study
difficult to conduct. 

Another important practical consideration is that it
may not be just the nutrients but the whole foods, the
interactions of nutrients within foods, or patterns of diet
that are important in the modification of the vascular,
inflammatory, and neurodegenerative processes that
contribute to AD. One example of this type of synergism
has been noted in the improved vascular outcomes for
persons on a Mediterranean-type diet.18

Mediterranean Diet and Risk of Dementia
A Mediterranean-style diet (a diet that has olive oil as

its primary fat source and is rich in fruits, vegetables,
nuts, and beans) has been shown to have a significant
effect on the progression of cardiovascular disease.22,23

Solfrizzi et al, in a population-based, cross-sectional
study of 278 subjects aged 65-84 years, demonstrated
that monounsaturated fatty acid (MUFA) intake was
inversely related to cognitive decline.24 In a randomized,
crossover, controlled trial of 200 healthy male volun-
teers 20-40 years of age, Covas et al showed that in addi-
tion to the monounsaturated fat content, the polyphenol
content of virgin olive oil independently accounted for
additive benefits with regard to elevation of HDL cho-
lesterol levels and reduced oxidative damage as evi-
denced by reductions in oxidative biomarkers.25

Antioxidants in Supplements 
and in Fresh Fruit and Vegetables

There are several mechanisms by which dietary fruit
and vegetable intake decrease blood pressure; in addi-
tion to this intervention being of benefit to overall car-
diovascular health, benefits can be extended to neuro-
cognitive health as well.

In an epidemiologic study of 7,124 persons aged 18-
79 from the German National Health Interview and
Examination Survey, Beitz et al found that the systolic
blood pressure (SBP) of women but not men showed a
significant inverse association with fruit and vegetable
intake but not with supplemental vitamin C intake after
adjustment for age, BMI, and smoking. Since the vitamin
C plasma concentrations correlated with the amount of
consumed fruit and vegetables, other factors associated
with fruit and vegetable intake could have been responsi-
ble for the greater decrease in SBP such as content of
vitamin E, beta carotene, potassium, magnesium, calci-
um, dietary fiber, or phytophenols such as flavonoids.26,27
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Table 1 

Risk factors for Alzheimer’s disease (AD)

Non-Modifiable Risk Factors Amenable 
Risk Factors to Lifestyle Modification

Age Previous stroke

Female gender Cardiovascular disease

Apolipoprotein E Serum LDL cholesterol level
e4 allele status

History of head injury Hypertension

Family history of AD Serum fibrinogen level

Cigarette smoking (current) 

Type 2 diabetes mellitus 



The results of Beitz et al are comparable with the
DASH trial,28 which reported lower observed levels of
24-hour ambulatory SBP and diastolic blood pressure
of persons consuming a diet rich in fruits and vegetables
as compared with controls. The flavonoids in fruits, veg-
etables, nuts, legumes, and edible oils (olive) are respon-
sible for their yellow, green, purple, red, and blue pig-
mentation and function as potent antioxidants. Epidemi-
ologic studies reveal an inverse correlation between
dietary flavonoid intake and coronary heart disease 
mortality.29

Commenges et al followed a cohort of 1,367 patients
from the PAQUID (Personnes Agées Quid) study, a lon-
gitudinal study of community residents (older than age
65) in France that examined baseline and lifetime factors
related to cognitive loss and AD. All subjects were eval-
uated for flavonoid intakes with a validated food frequen-
cy questionnaire. After adjustment for age, gender, edu-
cation, weight, and vitamin C intake, the relative risk for
dementia was found to be 0.49 for the highest two tertiles
of flavonoid consumption vs. the lowest (P = 0.02).30

Data from prospective studies that relate intake of
supplemental antioxidant vitamins and AD show con-
flicting results. In a study of more than 3,000 elderly
Japanese-American men in Hawaii, Masaki et al found
that intake of both vitamin C and E supplements was
related to low risk of vascular dementia but not AD, and
that intake of either supplement was related to improved
cognitive function in people without dementia.31

Zandi et al studied 4,000 persons older than age 65
and found that a combination of vitamin C and E supple-
ments (but not individually) was associated with a low
risk of AD.32 Engelhart et al found in 5,395 persons aged
55 years and older that dietary intake of vitamins C and
E but not supplemental intake was associated with a low
risk of AD.33 Although there was no modification of this
finding with education level or APOE allele status, this
association was more pronounced in smokers. Likewise,
Morris et al evaluated 815 community-dwelling individ-
uals older than 65 years and found that dietary vitamin
E, but not vitamin E supplements, was associated with a
low risk of AD. However, this association was only pres-
ent in individuals without the APOE e4 allele.34 On the
other hand, Luchsinger studied 980 community-
dwelling individuals older than age 65 and found no
relationship between intake of dietary and supplemental
vitamins C and E and carotenes.35

Association of Homocysteine,
B vitamins, and Dementia

Data from studies relating vitamins B
12

, B
6
, and

folate to cognitive decline and AD are inconsistent.

Seshadri et al found that homocysteine concentrations
higher than 14 micromol/L doubled the risk of AD in the
Framingham study, even with adjustment for age and
APOE allele status; however, concentrations of folate,
vitamin B

6
, and vitamin B

12
had no relationship to the

risk of AD.36 Luchsinger et al, on the other hand, found
no association between homocysteine concentrations
higher than 14 micromol/L and AD risk after adjustment
for age.37 Kado et al, in a cross-sectional and longitudi-
nal (six years of follow-up) analysis of a cohort of 499
high-functioning, community-dwelling persons aged
70-79, found that after multivariate adjustment only low
levels of folate (from 1.17-3.15 ng/mL) were signifi-
cantly associated with cognitive decline (P = 0.01).38

Based upon autopsy findings of atherosclerotic
plaque formation in young persons with homocystinuria,
McCully initially hypothesized in 1969 that homocys-
teine was the causative factor of arteriosclerotic process.
This theory was later altered to include a broader popu-
lation, with the premise that mild elevations in homocys-
teine levels caused by dietary deficiencies of folic acid,
vitamin B

12
, and vitamin B

6
, necessary cofactors

required for the metabolism of homocysteine, were
responsible for atherosclerosis and its sequelae. In
developed countries, these B vitamins were partially
removed from foods with processing and the typical
diets contained large amounts of methionine, which is
primarily derived from animal proteins.39

Homocysteine metabolism is complicated and levels
are reduced as a result of its methylation to methionine,
a process promoted by folic acid and vitamin B

12
, cofac-

tors to the rate-limiting activity of the methionine syn-
thase enzyme in nonhepatic cells throughout the body.
In hepatic cells, the rate-limiting enzyme cystathionine
B-synthase enzyme requires vitamin B

6
as a cofactor in

the conversion of homocysteine to cysteine.40

Hyperhomocysteinemia has been related to cerebral
microangiopathy, endothelial dysfunction,41 impaired
NO activity,42 and increased oxidative stress.43 All of
these factors are associated with brain aging. Additional-
ly, homocysteic acid, a metabolite of homocysteine, is
an N-methyl-D-aspartate receptor agonist and may
result in neuronal excitotoxic damage and apoptosis.44

There is compelling epidemiologic evidence of an
association between elevations in plasma homocysteine
levels and the risk of vascular disease in the coronary
and carotid circulations,45,46 and it was believed that
treatment with B vitamins to decrease homocysteine lev-
els would prevent cardiovascular events in patients at
risk. However, the results of three prospective interven-
tional studies, the Vitamin Intervention for Stroke Pre-
vention (VISP) trial,47 the Norwegian Vitamin
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(NORVIT) trial,48 and the Heart Outcomes Prevention 2
Investigators (HOPE-2)49 did not show any benefit in
terms of prevention of composite cardiovascular disease
endpoints (myocardial infarction [MI], stroke, or sudden
cardiac death) in patients supplemented with folate, B

6
,

and B
12

to decrease serum homocysteine levels. 
The VISP trial studied two groups of patients (n =

3,680) after a stroke. These patients were randomized to
treatment with different daily doses of vitamin B

12
, folic

acid, and vitamin B
6
. After two years, although a dose-

dependent decrease in homocysteine levels was seen,
there were no significant differences in the rates of vas-
cular events between the two groups. The NORVIT
study was a secondary prevention, double-blind trial
involving 3,749 post-MI patients randomized to either
placebo; folate and vitamin B

12
; vitamin B

6
; or the com-

bination of folate and vitamins B
12

and B
6
. After a medi-

an follow up of 40 months, the vitamin-treated groups
had a 27% mean decrease in homocysteine levels from
baseline. Despite this result, the vitamin groups did not
benefit from a decreased incidence of the composite
endpoints. Analysis of the combination vitamin group
revealed that there was a concerning trend toward
increased incidence of the composite endpoints of fatal
or nonfatal MI, stroke, or sudden cardiac death. 

HOPE-2 Investigators was a prevention trial of 5,522
patients with vascular disease or diabetes who were
treated either with a daily folic acid, B

6
, and B

12
combi-

nation, or placebo for an average of five years. Again,
although vitamin treatment did result in a substantial
decrease in plasma homocysteine levels, there was no
significant reduction in the risk of the composite end-
points of MI, stroke, or sudden death from CV causes.
This trial also showed a marginally significant trend for
reduction of stroke in the patients receiving the vitamins
vs. the placebo group. 

Although folate fortification of the U.S. grain supply,
which began in 1996, did affect the difference in homo-
cysteine levels between the two vitamin treatment

groups in the VISP study and could have impacted the
ability of the study to be sufficiently powered to detect a
difference between the two groups, the consistency of
the data and the results obtained in these three similar
trials strongly shows that there is no apparent clinical
benefit to B vitamin supplementation in patients with
vascular disease; indeed, there is some suggestion that
they might cause harm.47

One mechanism by which folate supplementation
may exacerbate vascular disease is through its promo-
tion of cell proliferation in the atherosclerotic plaque.
This mechanism has been proposed as an explanation
for the results of a study by Lange et al. In this study,
636 angioplasty patients post-stent placement were sup-
plemented with folate, B

12
, and B

6
or placebo in a dou-

ble-blind fashion for six months. It was found that
patients who received supplements had a greater degree
of restenosis within the stent compared to the patients in
the placebo arm.50

Warnings Regarding Fish Consumption
Fish are an important source of dietary protein and

polyunsaturated fats. Industrial pollution, however, has
resulted in contamination of waterways with organic
methylmercury and organochlorine derivatives such as
dioxin and polychlorinated biphenyls (PCBs), which can
cause deleterious health effects, particularly for pregnant
females and children. For this reason, the FDA has rec-
ommended limiting fish consumption to 12 ounces (two
average meals) per week of a variety of fish with low
levels of these contaminants (see Table 2). Fish affected
by PCB and dioxin contamination vary by location in
the United States; consumers are advised to follow local
state advisories at www.epa.gov/waterscience/fish/
states.htm.51 Of note, PCBs and dioxin are concentrated
in the fat of fish. Therefore, the amount of contaminants
ingested can be reduced by proper preparation and cook-
ing procedures. The fish should be broiled, baked, or
poached so that the fat drippings can be separated. These
drippings should not be used to prepare sauces or
gravies. Methylmercury, on the other hand, is distributed
throughout a fish’s muscle tissue. The only way to avoid
contamination is to limit intake of known types of con-
taminated fish from specific regions/bodies of water.52,53

Dietary and Multivitamin Dosage Recommendations
The American Heart Association recommends an

intake of 1.5 g of omega-3 fatty acids daily for cardio-
vascular health.54 A general multivitamin supplement
can be recommended but additional B vitamins should
not be recommended for persons with established vascu-
lar disease given the trend noted in the NORVIT study
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Table 2 

Varieties of fish lowest in methylmercury 
and PCB contamination 

Lowest in Methylmercury Lowest in PCB 
Levels Levels 

Shrimp Cod

Canned light tuna Flounder

Wild salmon Haddock

Pollock

Catfish



for increased composite cardiovascular events (MI,
stroke, sudden cardiac death) in patients given folate,
B

12
, and B

6
supplementation to decrease serum homo-

cysteine levels. Everyone should try to follow the gener-
al dietary guidelines outlined in the Dietary Guidelines
for Americans 2005 (www.healthierus.gov/nutrition.
html). The optimal way for patients to obtain the daily
requirements of essential vitamins is to eat a balanced
diet that contains a variety of foods (including five serv-
ings of a variety of fruits and vegetables) from the Food
Guide Pyramid, which can be individually customized at
www.mypyramid.gov/mypyramid/index.aspx. 

Until prospective interventional studies determine
whether it is important to decrease homocysteine blood
levels and by what means to safely decrease these levels,
it is reasonable to recommend that patients with cardio-
vascular and neurodegenerative risk factors substitute a
variety of plant-based proteins such as soy, legumes,
seeds, nuts, and whole grains for certain animal-based
proteins such as red meat as a means by which to
decrease dietary saturated fat and methionine, a precur-
sor for homocysteine.55

Conclusion
Diet and lipid metabolism are important modifiable

factors in the complex etiology of AD and involve
effects upon interdependent vascular, inflammatory, and
antioxidant processes. Because there is evidence impli-
cating vascular disease as an underlying etiology for
AD, there are several potentially effective dietary inter-
ventions, such as:
• Replacement of dietary trans and saturated fat with

polyunsaturated (primarily omega-3) and monounsat-
urated fats,

• Addition of a variety of fruits, nuts, and vegetables to
the diet, which may have multiple effects upon blood
pressure and systemic inflammation (especially if
used in conjunction with monounsaturated fats, as in
the Mediterranean diet), and 

• Substitution of certain animal-based proteins such as
red meat with a variety of plant-based proteins to
limit intake of saturated fat and the homocysteine pre-
cursor methionine.  
Genetic vulnerability relative to an individual’s

APOE e4 genotype may modify many of these risks and
such interaction between environment and genetics may
affect clinical outcomes. 

Recommendation
Health care professionals should encourage all of

their patients to adopt heart and brain healthy dietary
practices including limitation of saturated and trans fatty

acids and replacement with monounsaturated (especially
virgin olive oil) and polyunsaturated (especially omega-
3) fats; inclusion of five servings or more of a variety of
fruits and vegetables; and replacement of certain animal-
based proteins such as red meat with a variety of plant-
based proteins to limit intake of saturated fat and
methionine.   ❖
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Selected Complementary
Therapies for Low Back Pain
By Dónal P. O’Mathúna, PhD

Dr. O’Mathúna is a lecturer in Health Care Ethics, School of Nurs-
ing, Dublin City University, Ireland; he reports no consultant,
stockholder, speaker’s bureau, research, or other financial relation-
ships with companies having ties to this field of study. 

LOW BACK PAIN IS RESPONSIBLE FOR MUCH PERSONAL

suffering, loss of work productivity, and societal
costs.1 It is estimated that 50-70% of all people experi-
ence low back pain at least once during their lives.2 Pri-
mary health care settings provide most of the initial
treatment.3 However, clinical management of low back
pain varies considerably between health care providers.
A wide variety of interventions (one estimate listing 50
potential therapies) has been recommended, including
both conventional and complementary therapies.4

Low back pain arises from many different causes.
The most common diagnostic classification scheme
divides patients into three groups: those with serious
spinal pathology, those with neurological involvement,
and nonspecific low back pain.1 It is crucial to ensure
that adequately trained professionals assess patients to
confirm their condition does not place them into either
of the first two categories. The majority of patients will
have nonspecific low back pain. Those falling into this
third category vary considerably in their responses to
different treatments, and they are usually not candidates
for more invasive treatments and surgery. The important
good news is that prognosis is good for many people in
this latter category. Most pain and disability associated
with lower back pain resolves within a couple of weeks.2

However, recurrence is frequent and symptoms can fluc-
tuate. Such factors make the evaluation of effectiveness
of back pain treatments difficult. Nonetheless, more than
1,000 randomized controlled trials have been conducted
to assess the various interventions now available.2 Many
countries and professional organizations have developed
evidence-based recommendations for low back pain.
European guidelines were published in March 2006 in a
special issue of the European Spine Journal.5 These
guidelines took five years to develop and analyzed more
that 70 clinical guidelines and 800 systematic reviews. 

This review will focus on the evidence available for
some of the more popular non-invasive complementary
therapies used for nonspecific low back pain. Acupunc-
ture and yoga will not be included here as sufficient data
on them exists to warrant their own review in a later

issue. Pharmaceutical drugs and herbal remedies also
will not be discussed. 

Advice to Stay Active
The most basic form of therapy involves advice about

daily activities. A 2004 Cochrane review examined the
effectiveness of bed rest for acute low back pain and sci-
atica.6 Sciatica is caused by pinching or irritation of the
sciatic nerve and leads to pain radiating from the back
and down the leg. Sciatica is distinct from low back
pain. Eleven randomized controlled trials (RCTs) were
included in this Cochrane review, but only those involv-
ing low back pain will be discussed here. Three trials
compared advice to rest in bed with advice to stay active
for acute simple low back pain. The overall results
showed that bed rest was ineffective. Two trials com-
pared bed rest of 2-3 days with seven days of bed rest.
No significant differences in pain intensity or functional
status were found between the different durations exam-
ined. Two other trials reported no significant differences
between bed rest and exercises for acute low back pain.
The reviewers concluded that advice to rest in bed is not
effective in the treatment of acute low back pain. 

A 2006 systematic review found four studies compar-
ing bed rest with advice to stay active.3 One of these tri-
als was rated as high-quality and found clear evidence of
benefit from advice to stay active. In this trial, the group
advised to stay active had significantly improved func-
tion, reduced sick leave, and reduced pain intensity after
three weeks compared with the group advised to stay in
bed for two days. The three low-quality studies had con-
flicting results. 

Exercise
Exercise is now commonly recommended for the

treatment of low back pain. However, the specific form
of exercise employed varies widely, ranging from
stretching or strengthening exercises to general physical
activity to aerobic exercise. A meta-analysis pooled the
results of four trials comparing exercise to no treatment
for acute low back pain and found no differences in
effectiveness.7 This review also included 11 trials com-
paring exercise to other treatments for acute low back
pain. The pooled analysis found no significant differ-
ences for pain relief or functional outcomes. For chronic
low back pain, 25 trials were located comparing various
exercise approaches to other non-invasive treatments or
no treatment.3 Eleven found improved outcomes for the
exercise therapies while 14 found no differences. Only
two positive trials and two negative trials were rated of
high quality. Pooled results revealed statistically signifi-
cant improvements for exercise vs. no treatment or other
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non-invasive treatments. 
A variety of strengthening, flexibility, stretching,

flexion, and extension exercises have been developed
specifically for low back pain. Strong evidence now
exists that these back exercises are not effective.2 In a
number of trials groups using these exercises fared no
better than those getting no treatment or those exposed
to placebo protocols. 

Manipulation
Spinal manipulation is a general approach to muscu-

loskeletal pain frequently associated with chiropractors,
but also practiced by osteopaths and some physical ther-
apists. In practice, spinal manipulation is carried out in
at least two distinctly different ways: Spinal manipula-
tion itself involves high-velocity thrusts to a joint that
takes it beyond its restricted range of movement, while
spinal mobilization involves low-velocity, passive move-
ments within or at the limit of joint motion.5 However,
most studies and systematic reviews do not distinguish
between the two approaches and they will be considered
together here also. 

Considerable debate surrounds the effectiveness of
spinal manipulation for any condition. A growing num-
ber of RCTs have been conducted, although the quality
of some has been poor. One study located 16 systematic
reviews of spinal manipulation for various conditions
published between 2000 and 2005.8 It concluded that
spinal manipulation should not be recommended for any
condition, although it noted that back pain was the one
condition where some supportive evidence exists. The
methods and conclusions of this article have been chal-
lenged by others.9

The most extensive systematic review of spinal
manipulation for low back pain is a 2004 Cochrane
review that included 39 trials.10 For acute low back pain
the authors concluded that spinal manipulation was
superior to sham treatment or other treatments known to
be ineffective for pain relief or short-term improvement
in function. Spinal manipulation was found to have no
statistical or clinical advantage over conventional pri-
mary medical care, analgesics, physical therapy, exer-
cise therapy, or back school. Two subsequent trials have
found that spinal manipulation in addition to primary
medical care is more effective than primary medical care
alone for pain relief and improved function for those
with chronic low back pain.5

Massage
A 2002 Cochrane review found eight RCTs compar-

ing massage with other complementary therapies for
nonspecific low back pain.4 A large number of trials

were excluded because massage was given along with
other therapies making it impossible to isolate the
impact of massage itself. The type of massage varied
from one trial to another, with two trials using a mechan-
ical device to massage, not just the hands. One trial com-
pared massage to a sham laser treatment and found mas-
sage was superior, especially if combined with exercises
and education. 

Three trials compared massage with spinal manipula-
tion. Immediately after the first session, manipulation
showed more pain relief and improved activity. Over the
course of treatment, there was moderate evidence that
manipulation remained more beneficial based on meas-
urements of function. Ultimately, however, the two
interventions proved equally beneficial for pain, range
of motion, and fatigue. 

Three trials compared massage with different types of
electrical stimulation. Massage was found to be less
effective in relieving pain and improving range of
motion compared to transcutaneous electrical nerve
stimulation (TENS), but equally effective to transcuta-
neous muscular stimulation or stimulation using faradic
current. One trial found massage more beneficial than
exercise for short-term functional improvement, but
equally beneficial for pain intensity and pain quality on
both short-term and long-term follow-up. One trial
found massage as beneficial as relaxation therapy. 

Another trial found massage more beneficial than
acupuncture for improved function after 10 weeks and
equally effective for pain relief. After 52 weeks, howev-
er, massage was more effective on all outcomes. This
same trial found that those receiving massage had better
outcomes than a group receiving self-care education
after 10 weeks, but after 52 weeks the education group
did significantly better. 

Overall, massage appears to be beneficial for those
with nonspecific low back pain, especially when com-
bined with exercise and education. 

Ice and Heat
Heat and ice are commonly applied to alleviate low

back pain. Traditionally, ice has been recommended for
acute injuries and heat for more long-term injuries. A
2006 Cochrane review of heat and ice for lower back
pain included nine studies.11 Six examined heat com-
pared to no heat or other interventions, one compared
ice to another intervention, and two compared heat to
ice. Only studies involving superficial or surface heat
were included, such as that from heating pads and other
hot items, hot baths, and infra-red heat lamps. Deep
heating is achieved through microwaves or ultrasound
and was not the focus of this Cochrane review. 
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Four higher-quality trials examined heated wraps
compared to an oral placebo or nonheated wrap for
acute and sub-acute low back pain (up to three months).
Three of these trials showed significant improvement in
pain relief after five days of wearing a heated wrap for
eight hours each day. Two of these trials reported signif-
icant improvement in disability after four days of heated
wraps. Another trial found that heated wraps gave signif-
icantly better pain relief and function compared to oral
ibuprofen after one and four days of treatment. One trial
compared heated wraps plus exercise to heat alone, exer-
cise alone, and an educational booklet. The heat plus
exercise provided significantly more pain relief and
improved function after seven days, but not after two
and four days. No trials reported on the long-term effec-
tiveness of heat or its use with chronic low back pain. 

Evidence involving ice is even more sparse. Two low-
quality studies compared heat and ice and came to con-
flicting conclusions. One low-quality study compared
ice to TENS for chronic low back pain and found the
interventions equally effective in reducing pain. No
studies compared ice with placebo for low back pain. A
recent RCT found ice massage no more beneficial than
placebo for exercise-induced muscle damage.12

The authors concluded that the evidence for using
heat with low back pain is not strong. Some short-term
benefit can be expected for acute and sub-acute low
back pain, and addition of exercise further reduces pain
and disability. In spite of its popular use, no evidence-
based conclusions can be drawn for the use of ice for
low back pain. 

Cognitive Behavioral Therapy
A variety of cognitive behavioral therapies are popu-

lar, especially for chronic low back pain. The underlying
premise of these approaches is that back pain involves
more than organic components. This broad range of
therapies addresses people’s thoughts and/or feelings
about their pain or disability. Different approaches
address beliefs about pain, involve behavior-modifica-
tion strategies, or relieve muscle tension through pro-
gressive muscle relaxation or biofeedback. A 2005
Cochrane review of cognitive behavioral treatments
included 21 trials.13 Strong evidence found cognitive
behavioral therapies in general more effective than wait-
ing list controls. Too few trials of individual therapies
were found to allow specific conclusions on the best
methods. Within each trial, the therapy involved various
components used in different combinations. Two small
trials found progressive muscle relaxation more effec-
tive than placebo. The review concluded that there is
limited evidence that cognitive behavioral therapies are

similar in effectiveness to other effective treatments like
exercise therapy. 

Back School
The original Swedish back school was introduced in

1969 and contained four 45 minute sessions discussing
back anatomy, posture, ergonomics, and back exercis-
es.14 Since that time, the content and duration of back
schools have diversified, but they are characterized by
educational material and training in proper use of the
back. A 2004 Cochrane review included 19 RCTs,
though only six were of high quality.14 One trial com-
pared back school to placebo for acute low back pain.
Back school was more effective for short-term recovery
and return to work, but no different to placebo for pain
relief and recurrence rate. Eight trials examined chronic
low back pain and found conflicting results. Seven trials
compared back school to other non-invasive treatments
(advice, exercises, or spinal manipulation). Most trials
found back school more effective for pain relief and
functional status in the short term (less than six weeks
follow-up) but no more effective than other treatments in
the long term (more than 12 months follow-up). Back
schools conducted in occupational settings tended to
have more beneficial results. Because of the diversity in
back school format and study design, data could not be
pooled for the review. 

Conclusion
A large number of randomized controlled trials have

been published on the many interventions used to treat
low back pain. However, many of the trials themselves
are small and of low methodological quality. For some
treatments the results are conflicting. At the very least,
however, a growing body of evidence is giving clear
indications about some therapies. Definite recommenda-
tions cannot, as yet, be given for many of the interven-
tions. Given the diverse nature of the causes of back
injury and pain, it is likely that different interventions
will be more or less effective for specific patients. One
important point of reassurance is that adverse effects
were not noted with the treatments reviewed here. 

Recommendation
There is clear evidence that bed rest should be avoid-

ed with low back pain. Patients should be encouraged to
stay active and engage in appropriate general exercise.
Specific back exercises do not appear to be warranted.
Some evidence supports the use of spinal manipulation,
massage, cognitive behavioral therapies, or back schools
with particular groups of patients. However, little evi-
dence is available to help determine which, if any, of
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these is generally more effective than another. For many
patients, then, finding the best treatment for their low
back pain may be a matter of trial and error until a suit-
able method is found.   ❖
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CME Questions
35. One approach to managing low back pain for which there is

strong evidence of ineffectiveness is: 
a. advice to stay active. 
b. cognitive behavioral therapy. 
c. bed rest. 
d. massage. 

36. Current evidence from systematic reviews of complementary
therapies for low back pain suggests: 
a. most of the complementary therapies reviewed here have simi-

lar effectiveness. 
b. prognosis for most patients with non-specific low back pain is

good. 
c. adverse effects from the complementary therapies reviewed

here are minimal. 
d. All of the above

37. Risk factors for Alzheimer’s disease include hypertension,
female gender, and increasing age. 
a. True 
b. False 

38. Which of the following interventions can be recommended to
patients to improve cardiovascular health? 
a. Intake of 1.5 g of omega-3 fatty acids daily 
b. A daily multivitamin 
c. Substitution of plant-based protein for animal-based protein 
d. Addition of a variety of fruits, nuts, and vegetables to the diet
e. All of the above

CME Instructions: Physicians participate in this con-
tinuing medical education program by reading the arti-
cles, using the provided references for further research,
and studying the CME questions. Participants should
select what they believe to be the correct answers, then
refer to the list of correct answers to test their knowledge.
To clarify confusion surrounding any questions answered
incorrectly, please consult the source material. 

After completing this activity, participants must com-
plete the evaluation form provided at the end of each
semester (June and December) and return it in the reply
envelope provided to receive a credit letter. When an
evaluation form is received, a credit letter will be mailed
to the participant. 

After completing the program, physicians will be able
to:
a. present evidence-based clinical analyses of commonly

used alternative therapies; 
b. make informed, evidence-based recommendations to

clinicians about whether to consider using such thera-
pies in practice; and 

c. describe and critique the objectives, methods, results
and conclusions of useful, current, peer-reviewed clin-
ical studies in alternative medicine as published in the
scientific literature. 

Answers:35. c, 36. d. 37. a, 38. e.



A Q “Tip”—CoQ10 
for Heart Failure
Source: Belardinelli R, et al. Coenzyme Q10
and exercise training in chronic heart failure.
Eur Heart J 2006 Aug 1; Epub ahead of print.

Goal: To assess the effect of oral coen-
zyme Q10 (CoQ10) alone or in combina-
tion with exercise training (ET) in people
with stable chronic heart failure.
Design: Double-blind, placebo-con-
trolled crossover intervention trial.
Subjects: People with stable (no change
in medications or need for hospitaliza-
tion) NYHA Class II and III heart fail-
ure secondary to ischemic heart disease
(n = 23, mean age 59 ± 9 years, includ-
ing 20 men).
Methods: Following a one-week run-in
period during which participants met with
a cardiologist and underwent a “familiar-
ization cardiopulmonary exercise test,”
subjects were assigned to one of four
groups for four weeks: oral CoQ10 100
mg tid, CoQ10 plus supervised ET, place-
bo, and placebo plus ET. Subjects then
experienced each group consecutively. At
study entry and the end of each phase of
the trial subjects underwent cardiopul-
monary exercise testing, brachial artery
vasomotor activity evaluation (EDDBA),
dobutamine stress echocardiography, and
blood chemistry testing.
Results: With supplementation, plasma
CoQ10 increased four times over base-
line levels and HDL levels increased
very slightly, while no change was
detected for levels of total cholesterol,
triglycerides, or vitamin E. Peak VO

2
(+9%), resting left ventricular ejection
fraction (+10%), and regional contrac-
tility all improved with CoQ10 adminis-
tration, the latter notably in segments
initially akinetic or hypokinetic, an
effect that was correlated with changes
in plasma CoQ10 levels. EDDBA
improved significantly with CoQ10
(+38%) and was likewise correlated
with plasma CoQ10 levels, with levels
higher than 2.4 mcg/mL associated with

the most improvement. ET alone
increased CoQ10 levels non-significant-
ly and caused improvements in certain
clinical parameters, but the combination
of ET and CoQ10 administration signif-
icantly lessened peak systolic wall
thickening. In addition, combination of
CoQ10 with ET increased CoQ10 levels
more than oral administration alone.
Conclusions: Oral CoQ10 supplemen-
tation in people with stable chronic
heart failure (NYHA II-III) significantly
improves left ventricular contractility,
brachial artery endothelial-dependent
relaxation, and peak VO

2
. Synergism

between CoQ10 and ET was evident in
improved myocardial contractility.
Study strengths: Methods of assess-
ment of cardiovascular parameters; dose
of CoQ10 employed.
Study weaknesses: Small sample size;
subjects had reasonable ejection fraction
considering their NYHA status (37 ±
7%), 18 of whom were NYHA Class II;
short duration of study phases.
Of note: Statin drugs were discontinued
one month prior to beginning the protocol
in the nine people who had been using
them; 61% were on ACE-inhibitors, 61%
on beta-blockers; all patients had known
coronary artery disease, having under-
gone coronary angiography within the
prior six months; medications were not
changed during the trial; some experts
believe that very high serum levels of
CoQ10 need to be reached to achieve
clinical benefit for people with chronic
heart failure, which may explain the lack
of supportive evidence found in heart fail-
ure studies using only 100 mg CoQ10 per
day; no side effects were noted with
CoQ10 administration; a number of case
reports exists raising concerns that
CoQ10 might interfere with warfarin’s
anticoagulant effects.
We knew that: CoQ10 is a known
antioxidant with an important role in the
mitochondrial respiratory chain that
produces ATP in cells, including in
myocytes; prior evidence strongly sug-
gests the presence of low levels of

CoQ10 in people with advanced chronic
heart failure, and that lower levels por-
tend worsening disease; some studies of
oral CoQ10 supplementation in the set-
ting of chronic heart failure have sug-
gested clinical benefit, but not all, with
some of the more recent trials showing
no benefit; normal plasma levels of
CoQ10 are 0.6-1.0 mcg /mL; it is well
known that ET improves endothelial-
dependent vascular relaxation in both
the coronary and systemic circulation;
endothelial dysfunction plays a role in
heart failure, and is likely tied to nitric
oxide dysregulation; statin drugs affect
the mevalonate pathway, impacting not
only cholesterol synthesis but also
CoQ10 production.
Clinical import: Despite tremendous
technical and clinical advances, present
treatment of chronic heart failure cannot
adequately quell the seemingly inex-
orable worsening of cardiac function
associated with this disorder. Unfortu-
nately, the future is not yet hopeful in
this regard, as these same extraordinary
advances will save the lives of many
people with ischemic heart disease,
many of whom will later go on to devel-
op chronic heart failure. Any treatment
that might help stem the tide of progres-
sive deterioration would be welcome
indeed. Until a few years ago ET in the
setting of chronic heart failure was rela-
tively contraindicated. CoQ10 has been
studied in this setting for decades, yet
definitive data regarding clinical benefit
remains elusive. In this light, the present
study of small sample size is only a
modest aid and cries out for replication
with more participants. The notion of
using higher doses to achieve clinical
benefit is intriguing and likewise needs
to be tested. Even now, however, pro-
vided the patient is not using coumadin,
a trial of high-dose CoQ10 could be
considered for select patients with
NYHA Class II-III heart failure with
confidence in its safety.
What to do with this article: Keep a copy
of the abstract on your computer. ❖
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Alzheimer’s Disease: 
A Caregiver’s Guide, Part 3

CARING FOR A PERSON WITH ALZHEIMER’S DISEASE (AD) AT HOME IS A DIFFICULT TASK AND

can become overwhelming at times. Each day brings new challenges as the caregiver
copes with changing levels of ability and new patterns of behavior. Research has shown that
caregivers themselves often are at increased risk for depression and illness, especially if
they do not receive adequate support from family, friends, and the community.

Following are some suggestions and resources to consider when faced with difficult
aspects of caring for a person with AD. 

Choosing a Nursing Home
For many caregivers, there comes a point when they are no longer able to take care of their

loved one at home. Choosing a residential care facility—a nursing home or an assisted living
facility—is a big decision, and it can be hard to know where to start.  
• It’s helpful to gather information about services and options before the need actually aris-

es. This gives you time to explore fully all the possibilities before making a decision. 
• Determine what facilities are in your area. Doctors, friends and relatives, hospital social

workers, and religious organizations may be able to help you identify specific facilities. 
• Make a list of questions you would like to ask the staff. Think about what is important to

you, such as activity programs, transportation, or special units for people with AD. 
• Contact the places that interest you and make an appointment to visit. Talk to the adminis-

tration, nursing staff, and residents. 
• Observe the way the facility runs and how residents are treated. You may want to drop by

again unannounced to see if your impressions are the same. 
• Find out what kinds of programs and services are offered for people with AD and their

families. Ask about staff training in dementia care, and check to see what the policy is
about family participation in planning patient care. 

• Check on room availability, cost and method of payment, and participation in Medicare or
Medicaid. You may want to place your name on a waiting list even if you are not ready to
make an immediate decision about long-term care. 

• Once you have made a decision, be sure you understand the terms of the contract and
financial agreement. You may want to have a lawyer review the documents before signing. 

• Moving is a big change for both the person with AD and the caregiver. A social work-
er may be able to help you plan for and adjust to the move. It is important to have sup-
port during this difficult transition. 
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This service of the National Institute on Aging is
funded by the federal government. It offers information
and publications on diagnosis, treatment, patient care,
caregiver needs, long-term care, education and training,
and research related to AD. Staff answer telephone and
written requests and make referrals to local and national
resources. Publications and videos can be ordered
through the ADEAR Center or via the web site. 

Alzheimer’s Association
225 North Michigan Avenue, Suite 1700 
Chicago, IL 60601-7633
Telephone: (800) 272-3900 
Web address: www.alz.org 
Email address: adear@nia.nih.gov

This nonprofit association supports families and care-
givers of patients with AD. Almost 300 chapters nation-
wide provide referrals to local resources and services,
and sponsor support groups and educational programs.
On-line and print versions of publications are also avail-
able at the web site. 

Children of Aging Parents
P.O. Box 167
Richboro, PA 18954
Telephone: (800) 227-7294 
Web address: www.caps4caregivers.org 

This nonprofit group provides information and mate-
rials for adult children caring for their older parents.
Caregivers of people with Alzheimer’s disease also may
find this information helpful. 

Eldercare Locator
Telephone: (800) 677-1116 
Web address: www.eldercare.gov 

The Eldercare Locator is a nationwide, directory
assistance service helping older people and their care-
givers locate local support and resources for older
Americans. It is funded by the Administration on Aging
(AoA), which also provides a caregiver resource called
Because We Care—A Guide for People Who Care. The
AoA Alzheimer’s Disease Resource Room contains
information about AD, caregiving, working with and
providing services to persons with AD, and where you
can turn for support and assistance. 

Family Caregiving Alliance
180 Montgomery Street, Suite 1100 
San Francisco, CA 94104

Telephone: (800) 445-8106
Web address: www.caregiver.org 

Family Caregiver Alliance is a community-based
nonprofit organization offering support services for
those caring for adults with AD, stroke, traumatic brain
injuries, and other cognitive disorders. Programs and
services include an Information Clearinghouse for
FCA’s publications. 

The National Institute on Aging Information Center 
P.O. Box 8057 
Gaithersburg, MD 20898-8057 
Telephone: (800) 222-2225 
Web address: www.nia.nih.gov 

The National Institute on Aging (NIA) offers a vari-
ety of information about health and aging, including the
Age Page series and the NIA Exercise Kit. Caregivers
can find many Age Pages on the NIA Publications
ordering web site at www.nia.nih.gov/HealthInforma-
tion/Publications. NIASeniorHealth.gov is a senior-
friendly web site from NIA and the National Library 
of Medicine. Located at www.NIHSeniorHealth.gov, 
the web site features popular health topics for older
adults.

The Simon Foundation for Continence
P.O. Box 815
Wilmette, IL 60091
Telephone: (800) 237-4666
Web address: www.simonfoundation.org

The Simon Foundation for Continence helps individ-
uals with incontinence, their families, and the health
professionals who provide their care. The Foundation
provides books, pamphlets, tapes, self-help groups, and
other resources.

Well Spouse Association
63 West Main Street, Suite H
Freehold, NJ 07728
Telephone: (800) 838-0879
Web address: www.wellspouse.org

Well Spouse is a nonprofit membership organization
that gives support to wives, husbands, and partners of
the chronically ill and/or disabled. Well Spouse publish-
es the bimonthly newsletter, Mainstay. 

Source: National Health Institutes, National Institute on
Aging. Available at: www.nia.nih.gov/Alzheimers/Care-
giving/HomeAndFamily/. Accessed May 17, 2006. 
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