Chapter 11

Importance of Placebo Effect in Pain Management

Charles Brown, MD and Paul J. Christo, MD

Introduction

The word placebo is derived from the Latin verb “to please” and, as early as 1811, appeared
in the Hooper’s Medical Dictionary as a medical treatment aimed at pleasing - a placebo
was defined as “an epithet given to any medication adopted more to please than to benefit
the patient (Hooper 1817).” In the modern day era, Tilburt et al. refer to the placebo effect as
“positive clinical outcomes caused by a treatment that is not attributable to its known physical
properties or mechanism of action (Tilburt et al. 2008)."

Despite the lack of specific action of the placebo on the condition being treated, the
placebo often provides benefit. In 1955, Henry Beecher, the first chairman of anesthesia
at Massachusetts General Hospital, published a seminal article, “The Powerful Placebo,” in
which he observed a high rate of response to placebo administration. In this article, he
observed, “It is evident that placebos have a high degree of therapeutic effectiveness in treat-
ing subjective responses, decided improvement, interpreted under the unknown technique
as a real therapeutic effect, being produced in 35.2 & 2.2% of cases (Beecher 1955).” Beecher
observed this high degree of therapeutic effectiveness across a variety of clinical conditions,
the breadth of which has been confirmed in subsequent scientific trials (Table 11.1). Since
its publication, Beecher’s article has become one of the most cited analyses of the powerful
therapeutic effect of the placebo.

In recent years, however, the magnitude of the placebo effect has been questioned. Even
the results of Beecher’s landmark article have been criticized because none of the studies he
referenced was properly controlled. In fact, recent reviewers have concluded that in fact no
evidence of placebo effect could be found in any of the original studies cited by him (Kiene
1997). Nevertheless, the use of the placebo continues to be ubiquitous in clinical medicine
today, both as a clinical intervention and as a research tool.

Mechanism for the Placebo Effect
Several theories have been proposed for the mechanism of the placebo effect.
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Table 11.1 Partial list of conditions
in which the placebo effect has been
shown to be effective.

ADHD

Anxiety

Asthma

BPH

Chronic fatigue
Crohn's disease
Depression
Epilepsy

Erectile dysfunction
Ulcers

Headache

CHF
Hypertension
Nausea

Pain

Parkinson's
Psoriatic arthritis
Reflux

Ulcerative colitis
Multiple sclerosis

ADHD = attention-deficit hyperactivity disarder,
BPH = benign prostatic hyperplasia,
CHF = congestive heart failure.

Cognitive Theory (Expectation Theory)

The cognitive theory states that patient expectations are critical in the placebo response. The
administration of a placebo creates an expectation of a certain response, and the expecta-
tion of this response creates a biological effect. The mechanisms whereby expectancies might
produce biological effects are many. They include (1) a reduction in anxiety which could aid
immune system functioning, (2) changes in cognition or coping mechanisms, or (3) changes
in behavior that would improve health outcomes (Stewart-Williams and Podd 2004). Patient
expectations can be quite specific, and studies have shown that expectations of pain relief in
particular body parts lead to the expected effect in that body part alone (Benedetti et al. 1999,
Montgomery and Kirsch 1996).

Conditioning Theory
The classic example of conditioning theory is the Pavlovian experiment on dogs, in which
administration of food was paired with the ringing of a bell. Over time, the ringing of the
bell alone would produce salivation in the dogs. In this experiment, a neutral stimulus (the
bell) paired with an unconditional stimulus (food) elicited an unconditioned response (sali-
vation). Over time, the neutral stimulus alone elicited a response similar to the unconditional
response and became a conditioned stimulus capable of eliciting a conditioned response
(salivation). With respect to the placebo effect, the placebo drug represents the conditioned
stimulus, and the beneficial effect is the conditioned response.
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The biological effects of conditioning can be profound and varied. For instance, in 1975,
Ader and Cohen showed that a flavoring agent administered with an immunosuppressant
produced profound immune suppression. After conditioning, the administration of the fla-
voring agent alone decreased the immune response (Ader and Cohen 1975). In 1973, Laska
and Sunshine demonstrated a similar conditioning response to pain medication. In their
study, patients were first given analgesics at different strengths, and subjects experienced
pain relief in proportion to the strength of pain medication administered. Later, patients were
instead given a placebo medication. Those patients who had experienced greater pain relief
from the higher strength analgesic during the first arm of the study reported greater pain
relief with the administration of the placebo. In effect, the patients’ prior analgesic experience
predicled the efficacy of the placebo (Laska and Sunshine 1973).

Endogenous Opioids

The transmission of endogenous opioids may be responsible for placebo analgesia by fos-
tering pain suppression. Using molecular imaging techniques, Zubieta et al. examined the
activity of the endogenous opioid system in patients with chronic pain. They found that
placebo agents could activate regional opioid neurotransmission, and this activation corre-
lated with lower pain ratings (Zubieta et al. 2005). To further test this mechanism, Levine et al.
examined whether an opioid antagonist, naloxone, could block placebo-induced pain relief.
They found that among the subset of patients whose pain improved with placebo administra-
tion, the added administration of naloxone inhibited the pain relief (Levine et al. 1978). This
suggests that placebo-induced analgesia was mediated by the release of endogenous opioids.

Placebo Characteristics

Active Agents and Specific Therapeutic Benefit

The specific therapeutic benefit of an active agent is the difference in efficacy between an
active agent and a placebo. The overall clinical benefit of the active agent is therefore the sum
of the benefit from the specific therapeutic effect of the active agent and the benefit from the
placebo effect. Because of this, active agents will usually have an efficacy greater than that of
a placebo.

The Response to Placebo

In his landmark paper on the power of the placebo, Beecher found that the number of patients
who responded to a placebo varied between 15 and 53% (Beecher 1955). Other investigators
examining such various diseases as headaches, low back pain, and angina have even reported
response rates higher than 50%. The oft-cited statement that the response rate to placebo is
30% likely derives from the average of Beecher's original observations.

These figures, however, represent the average of many individual placebo responses and
do not indicate how each member of the group responds. One might imagine all members of
the group responding equally well or in contrast, some members responding extremely well,
and other members not responding at all, with a group response average of 30%. Levine et al.
demonstrated this concept in a study of pain following tooth extraction. When given placebo
medication, he found that 39% of the patients had some response to the placebo while 61%
had no response at all (Levine et al. 1979). Thus, he was able to categorize individual patients
as “placebo responders” or “placebo non-responders.”







