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Objective.\p=m-\Toestimate the importance and implications of placebo effects in
pain treatment and research from the existing literature, with emphasis on their mag-
nitude and duration, the conditions influencing them, and proposed explanations.
Data Sources.\p=m-\English-languagearticles and books identified through MED-

LINE (1980 through 1993) and PsycLIT (1967 through 1993) database searching,
bibliography review, and expert consultation.
Study Selection.\p=m-\Articleswere included if they pertained to the review objec-

tives.
Results.\p=m-\Placeboresponse rates vary greatly and are frequently much higher

than the often-cited one third. Placebos have time-effect curves, and peak, cumu-
lative, and carryover effects similar to those of active medications. As with medi-
cation, surgery can produce substantial placebo effects, and this possibility is com-
monly overlooked in case series reports on back surgery. Individuals are not
consistent in their placebo responses, and a placebo-responder personality has not
been identified. Models advanced to explain placebo effects emphasize the role of
anxiety, expectations, and learning.

Conclusions.\p=m-\Placeboeffects influence patient outcomes after any treatment,
including surgery, that the clinician and patient believe is effective. Placebo effects
plus disease natural history and regression to the mean can result in high rates of
good outcomes, which may be misattributed to specific treatment effects. The true
causes of improvements in pain after treatment remain unknown in the absence of
independently evaluated randomized controlled trials.

(JAMA. 1994;271:1609-1614)

TWO questions are ofmajor interest to
clinicians and researchers with respect
to pain treatments: What is the efficacy
of a specific treatment (underwhat con-
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ditions and for what patients will it im¬
prove certain dimensions of outcome),
and why do patients improve with it
(what is the mechanism)? There are
three general reasons for clinical im¬
provement in a patient's condition.

1. Natural history and regression to
the mean. Most acute and some chronic
pain problems resolve on their own ir¬
respective of treatment.1 Many individu¬
als have recurrent episodes ofpain such
as headache or low back pain, inter¬
spersed with no or minimal pain. Pa¬
tients with chronic conditions typically
have fluctuating symptoms and seek
medical care (and enroll in research stud¬
ies) when symptoms are at their worst.
Thus, the next change is likely to be an

improvement. This tendency ofextreme
symptoms or findings to return toward
the individual's more typical state is
known as regression to the mean.2 Ap¬
parent improvement may also reflect
measurement error or random variation
in patient symptoms over time.2

2. Specific effects of treatment, at¬
tributable to the characteristic content
of the intervention.

3. Nonspecific effects of treatment,
attributable to factors other than spe¬
cific active components. These include
physician attention, interest, and con¬
cern in a healing setting; patient and
physician expectations of treatment ef¬
fects; the reputation, expense, and im-
pressiveness ofthe treatment; and char¬
acteristics of the setting that influence
patients to report improvement. The
term placebo effect is often used syn¬
onymously with nonspecific effects.
It is helpful for clinicians to know the

contributions of each of these processes
to treatment effects in order to make op¬
timal treatment decisions. It is also es¬
sential for investigators to understand
the extent to which placebo effects can
account for improvements observed in
clinical studies. The purpose of this ar¬
ticle is to review the literature on placebo
effects, with an emphasis on their mag¬
nitude and duration, the conditions influ¬
encing them, proposed explanations, and
their implications for pain treatment re¬
search. Although this article pertains to
pain problems in general, low back pain
is used frequently as a specific example
because it is highly prevalent, costly, and
a leading reason for seeking health care.

METHODS
To identify relevant English-language

articles for this review, the MEDLINE
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bibliographie database (1980 through
1993) and the PsycLIT database (1967
through 1993) were searched using the
term placebo effect. The MEDLINE
search yielded 163 articles, and the Psyc¬
LIT search yielded 41 articles (nine of
which were also found in MEDLINE).
Additional articles and books were iden¬
tified from personal files, bibliography
reviews, and requests to professionals
with expertise in the area. Three books
and 75 articles were read for this review.

RESULTS
Definitions
A placebo is an intervention designed

to simulate medical therapy, but not be¬
lieved (by the investigator or clinician)
to be a specific therapy for the target
condition.3 It is used either for its psy¬
chological effect or to eliminate observer
bias in an experimental setting.3 Alter¬
natively, it could be a treatment now
believed to be inefficacious, though be¬
lieved efficacious at the time of use.3 A
placebo effect is a change in a patient's
illness attributable to the symbolic im¬
port of a treatment rather than a spe¬
cific pharmacologie orphysiological prop¬
erty.3 Thus, a placebo effect does not
require a placebo. A placebo response
refers to any change in patient behavior
or condition following the administra¬
tion of a placebo.4 The literature does
not always use these distinctions, and
there are many misconceptions, includ¬
ing the following beliefs: (1) about one
third of patients will have a placebo re¬

sponse in any clinical trial; (2) placebo
effects are necessarily brief; (3) certain
personality types are more likely to be
placebo responders; (4) placebo respond-
ers had nothing wrong with them to
begin with; and (5) giving a placebo is
the same as doing nothing.
Placebo Effects of Medical
Treatments
Thewidely accepted one-third placebo

response rate is based on the classic
article by Beecher.5 This was a review
of 15 studies of patients suffering a va¬

riety of conditions (postoperative pain,
cough, angina pectords, headache, drug-
induced mood changes, seasickness, anxi¬
ety and tension, and common cold). On
average, symptoms were "satisfactorily
relieved" by the placebo in 35% of pa¬
tients in these studies, but the placebo
response rate ranged from 15% to 58%.
Wide variation in placebo response rates
has since been observed in other set¬
tings aswell. The Table shows examples
of response rates after sham treatments
for painful conditions and in studies of
treatments initially considered effica¬
cious but later shown to be no better

than placebo. The combined results for
the treatments reviewed by Roberts et
al6 that were originally believed effica¬
cious but later abandoned averaged 70%
excellent or good outcomes, presumably
reflecting placebo and natural history
effects. Sham treatments can also pro¬
duce excellent results. For example, 64%
ofpatients who underwent a sham tooth-
grinding procedure for myofascial pain
dysfunction (temporomandibular disor¬
der) reported total or near-total symp¬
tom remission.9
In sum, rates ofgood patient outcomes

after treatments that have no specific
therapeutic effects vary considerably
across studies, but are strikingly high on

average. Even patients with a long his¬
tory of back pain show clinically and sta¬
tistically significant improvement with
placebo. Deyo et al10·11 found that scores
on measures of pain severity, pain fre¬
quency, and functional status improved,
on average, 20% to 40% after patients
with back pain received sham transcu-
taneous electrical nerve stimulation plus
hot packs, despite the chronicity of their
pain (average duration, 4 years).
Placebo Effects of Surgery

Beecher12 emphasized that surgery
could evoke a placebo effect and urged
caution in interpreting the benefit ofnew
operations. Similarly, Spiro13<p42> wrote
that "skeptics have long noted that an
operation, particularly a new one, seems
to bring benefit for several years until it
is reevaluated and then often abandoned."
He noted that new operations are often
associated with a new diagnostic device
yielding information that is interpreted
as explaining a pain problem. Attempts
are then made to correct the problem by
operations or drugs. Spiro suggested that
the experience ofsurgery and the symbol
of the scarmust themselves be important
sources of pain relief.
In the 1950s, there were two double-

blind randomized trials of internalmam¬
mary artery ligation vs skin incision
(with vessel exposure but no ligation)
for patients with angina pectoris.7·8 At
the time, internal mammary artery li¬
gation was believed to help angina pec¬
toris by increasing coronary artery blood
flow through increased collateral circu¬
lation. As summarized in the Table, these
studies demonstrated substantial and
sustained improvement in angina after
skin incision alone.
Placebo effects of back surgery are

suggested by Spangfort's14 review of
long-term outcomes of 2504 diskecto-
mies for lumbar disk disease. Complete
relief of sciatica was noted in 37% and
complete relief of back pain in 43% of
patients who had no disk herniation
(negative surgical exploration). There

is no known therapeutic effect of sur¬
gical exploration of the lumbar spine;
changes in patient status were most
likely attributable to placebo effect and
natural history.
The success rates after sham or dis¬

credited procedures may be compared
to the success rates in spine surgery
case series. Across 74 studies of surgery
for lumbar spinal stenosis, an average of
64% of patients had good or excellent
outcomes.15 Similarly, 68% of patients
had good or excellent results among 47
studies of lumbar spinal fusion.16 These
figures reflect outcomes reported at
long-term follow-up; the absence of ran¬
domized controlled trials precludes the
interpretation of the outcomes as re¬

sulting from specific surgery effects as

opposed to placebo effects plus natural
history. However, the figures are simi¬
lar to the average 70% excellent or good
outcomes for several abandoned medi¬
cal and surgical therapies.6
In sum, nonspecific influences plus natu¬

ral history and regression to the mean

play an important role in pain relief after
surgery. Important nonspecific influences
likely include subjects' and surgeons' ex¬
pectations of improvement. This situa¬
tion with respect to low back surgery is
highlighted further by the weak associa¬
tion between imaging test results and
symptoms,1·17"21 and between technical suc¬
cess ofsurgery (eg, solid fusion) and symp¬
tom improvement.22·23
Pharmacokinetics of Placebo
Response
Placebos have demonstrable time-ef¬

fect curves and peak, cumulative
(greater effects with repeated adminis¬
trations), and carryover effects after ces¬
sation of treatment, which mimic those
of active medications.24 When varying
doses of analgesic followed by a placebo
are administered, patients' placebo re¬

sponses correspond in degree of pain
relief over time to their original dosage
ofanalgesic.25 Dose-response effects have
also been demonstrated; for example,
two placebo capsuleswere shown to have
more pronounced effects than one.26
Placebos are associated with side ef¬

fects, especially drowsiness, headaches,
nervousness, insomnia, nausea, and con¬

stipation.27 Perceptual characteristics of
drug preparations play a role in indi¬
viduals' responses. Larger capsules tend
to be viewed as stronger, yellow cap¬
sules tend to be perceived as stimulants
or antidepressants, and white capsules
tend to be perceived as analgesics or
narcotics.28 Injections may produce
larger effects than do pills.26
The duration of response to placebos

has not been studied extensively. Patients
with painful diabetic neuropathy who re-
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Placebo Effects in Studies of Medical and Surgical Treatments for Painful Conditions

Source Condition Treatment(s) % Improved Comments
Roberts et ale (review of treatments Herpes simplex virus
originally believed efficacious but Infections
later found to be ineffective)

Levamisole* 85% excellent or good Average across uncontrolled
trials that asserted the efficacy
of levamisole

Photodynamic inactivatlon
treatment*

85%-100% excellent or good Average across 5 uncontrolled
trials

Topical application of
organic solvents*

83% excellent or good Average across 5 uncontrolled
trials

Duodenal ulcers Gastric freezing* 98%-100% marked or

complete relief
65% good/excellent

Results in initial studies

Average across 8 studies that
asserted the efficacy of gastric
freezing

Angina pectoris Internal mammary artery
ligation

63% significant improvement, 34%
decrease in nitroglycerine use

During first 6 mo after surgery

Skin incision only 56% significant improvement, 42%
decrease in nitroglycerine use

Angina pectoris Internal mammary artery
ligation

After surgery, 100% improved During year after surgery, 69%
reported over 50%
improvement in angina

Skin incision only After surgery, 100% improved
in exercise tolerance,
nitroglycerine use, and angina

During year after surgery, 100%
reported over 50%
improvement in angina

Myofascial pain dysfunction Sham tooth-grinding
(temporomandibular
disorder)

64% total or near-total
symptom remission

*Treatment subsequently found to be no better than placebo in controlled trials.

ceived a placebo reported a decrease in
pain intensity for the first 3 weeks, fol¬
lowed by a partial return toward baseline
levels during the next 3 weeks.29 Clini¬
cally significant improvement in angina
symptoms was maintained as long as 1
year after sham surgery.8 These studies
do not allow for a separation of placebo
from natural history effects.

Nocebo Effects
Nonspecific influences of treatments

may produce adverse effects, sometimes
referred to as "nocebo effects." The over¬
all incidence ofadverse events in healthy
volunteers during placebo administra¬
tion was 19% in a review of 109 double-
blind drug trials.30 Placebos can also
make preexisting symptoms worse. For
example, in a double-blind study31 of a
magnetic device for which pain-reliev¬
ing qualities were claimed, 13 of 58 pain
patient subjects discontinued treatment
after one or two treatments because
their pain was worse. Six months later,
three of these patients believed the
treatment made their pain permanently
worse. Placebos can also produce pain in
normal subjects. Headaches were re¬

ported by 70% of students told that a

(nonexistent) electric current was pass¬
ing through their heads.32
Very little research has focused on

negative nonspecific influences in medi¬
cine. One general practitioner randomly
assigned his patients who had symptoms
but no abnormal signs and in whom no
definite diagnosis could be made to a posi¬
tive or a negative encounter with him.33
In the positive encounter, patients were
given a diagnosis and told they would be
better in a few days. In the negative en-

counter, the doctor told patients he was
not certain what was the matter with
them. Two weeks later, 64% of the posi¬
tive group, but only 39% of the negative
group, reported that they had gotten bet¬
ter (P=.001). The author speculated that
these minor illnesses would be expected
to resolve spontaneously by 2 weeks in
themajority ofpatients, and that the 61%
nonimprovement rate in the negative en¬
counter group reflected adverse effects
of the encounter.

FACTORS INFLUENCING
PLACEBO RESPONSES
Patient Factors
Efforts to identify personality, demo¬

graphic, and other characteristics that
predict placebo responses have had little
success.34 In fact, individuals tend not to
be consistent about showing placebo re¬

sponses across placebo administra¬
tions.36·36 However, patient expectations
oftreatment effects clearly influence their
responses. For example, when subjects
were given a pill containing only a mag¬
net tomeasure stomach contractions, the
contractions increased, decreased, or did
not change according to the effects they
were told the pill would cause.37 In asth¬
matic patients, isotonic saline produced
increases or decreases in airway resis¬
tance according to what patients were
told to expect.38 Further, when patients
were given a true bronchodilator, its ef¬
fects were about twice as great if pa¬
tients were told it would produce this
effect than if they were told it would
produce the opposite effect. The patient's
positive attitude toward the provider and
toward the treatment have been shown
to predict improvement in studies ofpsy-

chiatric outpatients treated with placebo,
psychotropic drugs, or psychotherapy.34
There is also some evidence that highly
anxious subjects show the greatest pla¬
cebo responses.34
Highly compliant patients may have

better outcomes than noncompliant pa¬
tients, even when complying with a pla¬
cebo. In a randomized trial to evaluate
the efficacy of lipid-lowering drugs in
the therapy of coronary heart disease,
patients in the placebo arm were di¬
vided between those who were highly
compliant (took at least 80% of placebo
capsules) and those who were less com¬

pliant (took less than 80% of capsules).39
Even after controlling for 40 known or

suspected coronary risk factors, the pla¬
cebo noncompliers had a 5-year mortal¬
ity rate 57% higher than that of the
compilers.Wemay hypothesize that pla¬
cebo effects had some effect on mortal¬
ity, or that patient compliance related
to other characteristics associated with
mortality, but not assessed in the study.

Provider Factors
The provider's warmth, friendliness,

interest, sympathy, empathy, prestige,
and positive attitude toward the patient
and toward the treatment are associated
with positive effects of placebos as well
as ofactive treatments.34 The importance
of provider expectations was illustrated
in a study of a new antihypertensive
drug.40 In the middle of this double-blind
study, partners of the enthusiastic phy¬
sician administering the drug broke the
code. Without tellinghimwhich pillswere
the placebo and which were the drug,
they told him that the drug, though ef¬
fective, appeared similar to existing
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drugs. Although less enthusiastic, they
decided to complete the study. The dif¬
ference between the drug and placebo
was maintained, but there was an im¬
mediate andmarked increase in the blood
pressures of both groups.
In a double-blind study of dental ex¬

tractions,41 placebo responseswere com¬

pared for patients in two groups: those
whose clinicians knew they would ad¬
minister a narcotic analgesic, a placebo,
or a narcotic antagonist vs those whose
clinicians knew they would administer
only a placebo or narcotic antagonist.
Placebo patients in the first group had
significantly less pain. Because the two
placebo groups differed only in the cli¬
nicians' knowledge of the range of pos¬
sible treatments, this knowledge seems
to have resulted in subtle behaviors that
influenced patient responses.

EXPLANATIONS FOR
PLACEBO EFFECTS
Decreased Anxiety
Stress and anxiety adversely affect sev¬

eral physiological processes and increase
symptom reporting. Placebos seem to be
most effective forhighly anxious subjects,
and placebo effects are often attributed
to anxiety reduction and associated de¬
creased suffering.42 Placebos have been
shown to decrease anticipatory anxiety.43
However, it is not clear whether anxiety
reduction is a cause of the placebo effect,
or a component of it.44
Expectations
There are several possible explana¬

tions for how subject and researcher or
clinician expectancies influence placebo
effects. A patient's expectation that
treatment will relieve symptoms may
reduce anxiety and thus ameliorate
symptoms. Expectancy of improvement
may result in the patient's viewing the
pain problem more positively and as
more controllable. Thus, patients may
be more likely to notice small improve¬
ments, to disregard negative events, and
to interpret ambiguous stimuli favor¬
ably.45 Changes in appraisals and ex¬

pectanciesmay lead to beneficial behav¬
ior changes. For example, a low back
pain patient may resume physical and
functional activities he or she had
avoided because of fear ofpain or harm.
Learning
Treatment may have a positive effect

because of its association with effective
treatments the patient has had before
(this learning process is referred to as

conditioning). Thus, inert or neutral
drugs, procedures, people, and places
can come to function as conditioned
stimuli or discriminative stimuli for the

alleviation of symptoms, if they have
been associated repeatedly with power¬
ful unconditioned stimuli (eg, penicillin,
nitroglycerine, analgesics) that reliably
relieve symptoms.46 Further, neutral
stimuli (eg, the physician, the physical
examination, and medication prescrip¬
tion) associated with the reduction of
unpleasant symptomsmay acquire posi¬
tive conditioned properties for healing
and anxiety reduction.
Experiments have demonstrated that

placebo responses can be conditioned.47
Furthermore, the direct experience of
conditioning appears to be more pow¬
erful than expectancy formed through
verbal persuasion.48 Past treatment re¬
sponses may influence a patient's re¬

sponses to subsequent treatments in a

positive or negative manner, depending
on the prior history. This raises one pos¬
sible explanation ofwhy repeated back
surgery yields progressively poorer re¬
sults and sometimes makes patients
worse rather than better.49

Endorphin Effects
It has been suggested that placebo

responses may be mediated by endog¬
enous opiate release in the central ner¬
vous system.50 However, subsequent
studies have yielded contradictory re¬

sults, and the role of endogenous opiate
processes is unclear at present.42,51·52
Conclusions
These models are not mutually exclu¬

sive, and each of these factors may play
a role in placebo effects. In fact, Rob¬
erts53 has argued persuasively for drop¬
ping the term placebo altogether. The
understandingofplacebo effectsmaybe
advanced by studies undertaken to ex¬
amine the variety ofpotential influences
other than specific treatment effects on

patient outcomes, including natural his¬
tory, regression to the mean, patient
expectations, provider expectations,
characteristics of the treatment situa¬
tion that influence patients and physi¬
cians to behave in certain ways (eg, to
report improvement), conditioning, and
psychophysiological states such as anxi¬
ety and relaxation.53
IMPLICATIONS FOR
RESEARCH DESIGN
Placebo effects are found with drugs,

medical treatments, surgery, biofeed¬
back, psychotherapy, and even diagnos¬
tic tests.46·54 Thus, placebo effects can play
a role in all interactions between pro¬
vider and patient. Only independently
evaluated (ie, not by the treating clini¬
cians, and preferably by observers un¬
aware ofthe treatment assignment) ran¬
domized controlled trials can establish
an effect of a treatment above and be-

yond natural history of the condition and
nonspecific effects. Random assignment
ofpatients to treatment and control con¬
ditions is essential to reduce systematic
bias in group membership, which may
lead to differential improvement attrib¬
utable to differences in patient charac¬
teristics rather than in the treatment.
However, even in randomized controlled
trials, physician and patient know there
is a sham treatment and a real treat¬
ment, and outcomes are influenced by
their expectancies and beliefs aboutwhich
treatment the patient received. If either
or both can guess (eg, by side effects)
which treatment the patient received, or
if one treatment is more credible, this
maybias the study results. To the extent
that the patient or clinician believes a
treatment may be ineffective, the power
of nonspecific effects will be reduced or
underestimated.
Therefore, the control treatment in a

trial should be as similar as possible to
the active treatment, to create similar
expectations. Patients receiving sham
therapy should have visit frequency, con¬
tact, and support equivalent to that in
the active therapy condition. It can be
difficult to create placebo controls that
appear to be active treatments, but cre¬
ative placebos have been devised (eg,
sham transcutaneous electrical nerve
stimulation, the use of misplaced nee¬

dling as a control for acupuncture, the
use of subtherapeutic weight as a con¬
trol for traction, and the use of massage
as a control for spinal manipulation). Tri¬
als in which control treatments mimic
the active intervention typically have
found less advantage of the active treat¬
ment over the control than have trials
with obviously different types of therapy
or with inert placebo controls.55,66
A completely untreated group (eg,

waiting list) is not the same as a placebo-
treated group. A waiting list condition
controls for the effects of the passage of
time, but not for patient expectations.
However, an untreated group condition
in addition to a placebo group can help
distinguish nonspecific effects from natu¬
ral history. For chronic conditions, long
baselineswithmultiple measures ofthe
outcome variable before treatment can
reveal changes in the absence of treat¬
ment and thereby help to estimate the
magnitude of regression to the mean as

a source of within-patient change.57·58
Ethical and practical factors make it

difficult to conduct surgery trials with
sham controls. For situations in which it
is not possible to have a sham surgery
control condition, randomized trials of
surgery vs credible alternative nonsur-

gical therapies may be feasible, as has
been done with coronary artery bypass
surgery59 and diskectomy.60
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IMPLICATIONS FOR CLINICIANS
The administration of any treatment,

including surgery, has physiological and
psychological effects on the patient, and
these are interrelated. There are placebo
effects whenever the patient and the cli¬
nician perceive the treatment as effec¬
tive. These effects can be potent and can
lead to erroneous claims of efficacy for
any type of treatment. These effects are
likely to be strongest when the patient is
anxious, the physician is perceived as hav¬
ing great expertise, the patient and phy¬
sician believe the treatment is powerful,
and the treatment is impressive and ex¬

pensive. Placebo effects act synergisti-
cally with active treatment effects and
natural history to influence patient out¬
comes. Physicians should use these non¬

specific effects to their (and theirpatients')
advantage. However, it is a gross error to
use a placebo to assess whether a pa¬
tient's pain or disease is "real," and to
dismiss or delegitimize the complaint on
the basis of a placebo response.
Physicians who use inactive treat¬

ments in the hopes ofproducing positive
placebo effects run several risks. Pa¬
tients may feel deceived if they discover
they have been treated with a placebo.
The placebo can produce adverse reac¬
tions. Failure to improve as expected
may cause the patient to view his or her
problem as more serious, and the pa¬
tient may consequently become more
concerned about it.45 Failure to improve
may also increase the risk of not im¬
proving with subsequent treatments.

Some patients with chronic pain may
fail to respond to a treatment that is
effective for other patients. This may be
especially likely, due to previous learn¬
ing experiences, if the patient previously
responded poorly to different treat¬
ments, including those that were, un¬
known to the physician, no more than
placebos. These patients may also be
influenced by psychosocial, economic,
and other factors that cause them to
continue to fail additional treatments.

CONCLUSIONS
In most pain treatment and research

situations, nonspecific effects oftreatment
areunderestimated, andpatient improve¬
ment is likely regardless of treatment.
Nonspecific effects, natural history, and
regression to the mean must be distin¬
guished from specific effects when medi¬
cal and surgical treatments are evalu¬
ated. It cannot be assumed that a treat¬
ment whose response rate is more than
one third is better than placebo. The ex¬
tent to which patient outcomes after a
medical or surgical treatment reflect non¬
specific effects, regression to the mean,
natural history, or specific treatment ef-

fects is unclear in the absence of random¬
ized controlled trials with outcomes as¬
sessed by persons blind to the patient's
treatment. Our reviews15·16·61 of the pub¬
lished literature on the treatment of low
back pain have repeatedly found that few,
if any, of the articles suggest that out¬
comes could be attributable to natural
history or nonspecific effects. These ef¬
fects are likely to be substantial, may be
sustained over long periods of time, and
may explain some or all of the benefits
attributed to treatment. There are im¬
portant implications for research and clini¬
cal training in all areas of medicine. The
quality of the interaction between the
physician and patient can be extremely
influential in patient outcomes, and, in
some (perhaps many) cases, patient and
provider expectations and interactions
may be more important than specific
treatments.
Analysis and interpretation ofplacebo-

related findings brings us to consider the
nature of illness and disease and the re¬

lationships between body processes and
the environment. Confusion and uncer¬

tainty among physicians and other health
care professionals about placebo effects
suggest an inadequate appreciation of the
interaction of body processes with past
experience, anticipated events, and im¬
mediate environmental influences. Fur¬
ther, the body's capacity to modulate
symptoms and suffering involves more
thansimply "psychological factors,"where
those are seen as traits or personality
characteristics. Symptoms, illness, and
their changes over time reflect complex
interactions between anatomical and neu-
rophysiological processes, on the one hand,
and cognitive-behavioral and environmen¬
tal factors on the other. The findings re¬
viewed herein support the thesis that
these factors are inextricably intertwined.
This project was supported by grant HS 06344

from the Agency for Health Care Policy and
Research (the Back Pain Outcome Assessment
Team) and the Health Services Research and De¬
velopment Field Program, Seattle (Wash) Veter¬
ans Affairs Medical Center.
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