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Abstract

Objectives: Use of complementary and alternative medicine (CAM) is growing in all Western countries.
The goal of this study was to evaluate quality of randomized controlled trials (RCTs) of CAM interven-
tions for specific diagnoses to inform clinical decision making.

Methods: MEDLINE and related databases were searched for CAM RCTs. Visual review was done
of bibliographies, meta-analyses, and CAM journals. Inclusion criteria for review and scoring were
blinded RCT, specified diagnosis and intervention, complete study published between January 1,
1966 and July 31, 1998 in an English-language, peer-reviewed journal. Two reviewers independently
scored each study.

Results: More than 5,000 trials were found, but only 258 met all study inclusion criteria. The main
cause for rejection (> 90%) was that the study was not an RCT or had no blinding. Mean score
across 95 diagnosis/intervention categories was 44.7 (S.D. = 14.3) on a 100-point scale. Ordinary
least-squares regression found date of publication, biostatistician as author or consultant, published
in one of five widely read English-language medical journals and diagnosis/intervention category of
hypertension/relaxation as significant predictors of higher scores.

Conclusions: The overall quality of evidence for CAM RCTs is poor but improving slowly over time,
about the same as that of biomedicine. Thus, most services are provided without good evidence
of benefit.
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There is increasing utilization of complementary and alternative medicine (CAM),
alone or alongside biomedicine, in the United States (9), western Europe (12;21;26),
and Australia (28). CAM is used in high-risk disease such as cancer (6), HIV/AIDS
(2;36), and dementia (15), and low-risk diseases like those of the gastrointestinal
tract (38). Services range from those requiring formal education, such as Ayurvedic,
chiropractic, and acupuncture, to folk methods such as prayer. Changed perceptions
in the United States about CAM are expressed in establishment in 19910f the Office
of Alternative Medicine (OAM) in the National Institutes of Health, insurance
company payment, and formal CAM curricula in about 50 medical schools in 1999
(none 20 years ago).

The goal of this study was to evaluate the clinical evidence from randomized
controlled trials (RCTs) on CAM efficacy. Evaluating published studies informs
clinical and economic decisions on appropriate use, resource allocation, and ex-
pected usefulness of interventions for patients (4).

Any review of quality of methodology and results requires comparable stan-
dards that CAM and biomedicine should meet (22;40). But the thousands of CAM
studies published during the past three decades defy systematic review in an efficient
manner. Thus, this study reviewed only published RCTs to establish a baseline
confidence level for efficacy of defined CAM treatments for specified diagnoses.

The RCT is accepted as the best available method (by frequentist and Bayesian
perspectives) to prove cause and effect while minimizing bias in observed (patient)
and observer (practitioner, evaluator). But not everyone agrees the RCT is the
best method to evaluate CAM (3;18;19;23;33). Similar arguments were made by
biomedical practitioners after publication of the first modern RCTs in the 1940s,
i.e., uniqueness of patient symptoms and diagnosis, inability of RCTs to test com-
plexities of the healing process, and the need for individualized patient care. A. L.
Cochrane did as much as anyone to support the value of RCTs (8).

Increased desire by patients for CAM (17), and payment in the United States
(10;30), are complemented by physicians in many countries requesting more re-
search into CAM efficacy. In most countries, e.g., China, France, Great Britain,
Germany, India, and Sweden, coexistence of CAM and biomedicine is the norm.
For example, use of St. John’s wort to treat clinical depression is relatively widely
accepted in western Europe, whereas it has only recently begun to receive serious
attention in the United States.

METHODS

The definition of CAM used for this study was that of the Office of Alternative
Medicine (OAM): “. .. those treatments and health care practices not taught widely
in medical schools, not generally used in hospitals, and not usually reimbursed by
medical insurance companies” (31).

Criteria for Study Collection

The published literature was obtained by 79 computer search terms from OAM,
the Research Council for Complementary Medicine in London, and supplemented
with terms found during computer database searching. Each term was of a specific
intervention for a defined diagnosis. The review of MEDLINE and related systems
used each diagnosis and/or intervention term matched with “randomized controlled
trial” and its variations.

Five criteria were required for inclusion:
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. Prospective controlled trial with description of randomization;

. Blinding of observers, observed, or both;

. Specified diagnosis, treatment, and outcome;

. Complete study, no abstracts, published in an English language, peer-reviewed journal; and
. Published between January 1, 1966 and July 31, 1998.

| S S

Over 5,000 citations were reviewed. About 1,300 articles appeared to meet
study criteria and were examined intensively. Over 75% of these 1,300 articles was
rejected, leaving 258 RCTs reviewed and scored that serve as the basis of this study.
Main reasons (> 95%) for rejection during screening processes were misclassifica-
tion by MEDLINE and at least one inclusion criterion was not met; usually the
study was not an RCT or had no blinding. A 10% random sample of rejected
articles was rereviewed (by BSB) and all were correctly discarded (i.e., no false
negatives). Only 25% of studies scored were found by all computerized searches
combined.

Additional articles were found through the Cochrane Database of Systematic
Reviews, bibliographies of publications, literature reviews and meta-analyses, ISI
Citations Indexes, and visual search of selected CAM journals. The Centralized
Information Service for Complementary Medicine (CISCOM) and EMBASE sys-
tems were not searched. There are few differences of results between MEDLINE
and CISCOM searching systems (22).

Quality Review Process

A recent analysis of RCT systematic research scoring systems found all acceptable
(29). We chose that of Chalmers et al. (7), which evaluates four areas of RCT quality:

1. Trial description;
2. Method—inclusion and exclusion criteria, withdrawals, interventions, blinding, sample
size calculation, patient compliance, and side effects;

3. Statistical analysis—appropriateness, significance tests, inference, confidence limits, and
regression analysis; and

4. Presentation of results.

Each study was reviewed and scored independently by two reviewers and given
a numerical score. Reviewers were not blinded. An additional 4% of studies (false
positives) was rejected, nearly always because they were not an RCT or had no
blinding. Reviewers agreed on 94% of subitems scored. Scoring disagreements,
mainly of interpretation of quality of study method or completeness of analysis,
were resolved by discussion on every point. A 10% random sample was re-reviewed
in blinded fashion by BSB, who found differences of no more than * 2 points from
the first review.

Data Analysis

Mean scores, percent distribution, and standard deviations were calculated. Diag-
nosis/intervention categories of n > 10 studies, or with n = 5-10 studies plus a
coefficient of variation < 0.2, were also analyzed separately. Variables were tested
by Student’s ¢ test for pair-wise comparisons and ANOVA.

An ordinary least-squares regression model estimated the effects on study score
of diagnosis/intervention category, statistician as author or consultant, location of
study (university, government institution, other), published in any of five widely
read English language medical journals (Annals of Internal Medicine, British Medical
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Figure 1. Distribution of quality scores.

Journal, JAMA, Lancet, or New England Journal of Medicine), year of publication,
statistical significance of endpoint(s), and source of funding (government, private,
other, none).

RESULTS

Quality Scores

There were 95 separate diagnosis/intervention categories from the 258 studies
scored, 59 (62.8%) of which had only one study. Mean score on a 100-point scale
across all CAM trials was 44.7 (S.D. * 14.29), range 10-93 (Figure 1). This review’s
quality scores were similar to those of an evaluation of biomedicine RCTs (45
points) (11).

Only 1.2% of studies had scores of 80 points or greater. Examples included
zinc gluconate for the common cold, transcutaneous electrical nerve stimulation
for chronic low back pain, and homeopathy for upper respiratory infection and
seasonal allergies. At the other extreme, 3.0% of studies had a score less than 20
points. We chose 60 points as the minimum acceptable quality score, the same
minimum passing grade of many schools; 15.3% of evaluated studies had scores of
60 points or greater. The most common deficiencies were no sample size calculation
(> 90%), insufficient blinding of patient, provider, evaluator or statistician (> 90%),
no patient reject or withdrawal information (> 90% ), no testing of blinding, random-
ization, or compliance (> 90%), and inadequate statistical analysis (75%).

Analysis of independent variables found similar results by Student’s ¢ test and
ANOVA. Independent variables significantly associated with higher quality scores
were: a) having a biostatistician as either an author or consultant (r = —4.55, p =
.00001; ANOVA F = 10.52, p = .0001); b) any external funding (public or private)
(t = —3.23, p = .0001; ANOVA F = 5.53, p = .005); c) published in any of five
English language medical journals (r = —4.19, p = .00001; ANOVA F = 17.58,
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Figure 2. Trend analysis of quality scores, 1966-97.

p = .0001); and d) having a positive or significantly positive result for the study
intervention (t = 2.72, p = .007; ANOVAF = 3.68, p = .02). Study location (private,
university or government hospital, or ambulatory facility) was not significant (¢t =
—1.08to 1.54, p = .07 to .28; for all pairwise comparisons ANOVAF = 1.82, p = .16).

Trend analysis found significantly increasing quality scores over time (Figure
2). Studies published more recently had higher mean quality scores than those
published earlier, but the distribution of deficiencies did not change over time:
y-intercept = 34.4; slope = .061, 95% C.I. (around the annual mean score of 44.7) =
35-87; S.E. = .13; and ¢ = 4.6, p = .00001.

Six diagnosis/intervention categories allowed specific analysis, two with n > 10
studies and four with n = 5-10 studies plus a coefficient of variation less than 0.2
(Table 1). Mean and distribution of quality scores for this group were similar to
those of all other studies.

Modeling Results

Ordinary least-squares regression found four variables as significant predictors of
quality score (R?> = 19.6%): a) date of publication; b) biostatistician as author or

Table 1. Selected Quality Scores: n > 10 Studies, or n = 5-10 Studies Plus Coefficient
of Variation < 0.2

Intervention Diagnosis n Mean + S.D.
Spinal manipulation Back/neck pain 45 39.2 12.3
Relaxation Hypertension 22 49.0 12.0
Electrosleep Depression 8 45.5 5.8
Yohimbe Male sexual dysfunction 7 38.9 5.6
Garlic Elevated lipids 6 45.9 8.7
TENS Osteoarthritis pain 5 37.2 7.0
All studies 44.7 143
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Table 2. Results of Ordinary Least-squares Regression Model?

Variable Coefficient 95% C.I. p Value
Publication date 0.63 0.35-0.92 .0001
Biostatistician 6.71 2.29-11.14 .033
English language journal 6.68 1.55-11.81 012
Hypertension/relaxation 7.75 1.44-13.68 016

1R? = 19.65%.

consultant; ¢) published in one of the five selected English language journals; and
d) diagnosis/intervention category of hypertension/relaxation (Table 2). However,
more than 80% of the variation in scores was not explained by this regression model.

DISCUSSION

Most CAM modalities pre-date contemporary biomedicine, often by thousands of
years. Medicinal herbs and prayer have been used by virtually every human culture,
while formal healing systems like Ayurvedic and traditional Chinese medicine are
at least several thousand years old. Thus, a large body of anecdotal evidence and
cultural memory is available in evaluating CAM (16). But, as this study shows,
nearly all CAM interventions examined are of unknown benefit.

Acceptance of contemporary methodological standards is rooted in underlying
philosophies of evidence and usefulness. Biomedicine has accepted RCTs as the
highest current methodologic standard, which is also increasingly being applied in
CAM. For example, the Cochrane Database of Systematic Reviews has published
reviews of RCTs of specific CAM modalities. Meta-analyses are also increasingly
used in CAM, like those of homeopathy (24;27) and spinal manipulation for low
back pain (32;35).

Acceptance of CAM by patients, providers, and payers is likely to increase use
further (9;10) without increasing knowledge of efficacy. For example, widespread
over-the-counter availability in many countries of nutritional supplements makes
evaluation exceedingly difficult. While biomedical journals are increasingly pub-
lishing CAM studies, for example, of laughter (42) and touch (34), CAM journals
face restricted distribution and unavailability in most databases used by biomedi-
cine physicians.

RCT quality is equally poor in biomedicine and CAM, and thus there is little
a priori confidence of population benefit for most interventions. But CAM study
quality increased significantly over time, as undoubtedly has that of biomedicine.
However, more biomedicine interventions have been subjected to RCTs than have
CAM treatments.

There are ways to overcome deficiencies. First is to undertake short- and long-
term randomized controlled cost-effectiveness trials evaluating CAM and conven-
tional medical care for specific diagnoses (39). Second is to undertake meta-analyses
of existing RCTs. But meta analyses do not replace RCTs, as they may show similar
(5) or different results (24;25;39;41) when compared to large or small RCTs (20).
A third alternative, which is common policy in the United States, is to do nothing
and let the market decide what is provided and who pays.

Reliance on the economic market, though, is also likely to have little positive
effect on CAM use. We know the economic market for health and medical care
services works poorly — it is not the same as that for financial services and stereo
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equipment where most people pay for goods or services directly and can determine
value (benefit-cost tradeoffs among alternatives). But in health care, a different
order rules — information asymmetry under conditions of uncertainty and first-
dollar payment by insurers mean many are happy to have others pay for their
desires and physician decisions, substituting belief of possible benefit for scientifi-
cally derived knowledge of benefit.

Whether a society wants and is willing to pay for parallel systems of health
and medical care (e.g., medical pluralism) (14), with many based on traditions
and one on contemporary scientific standards, warrants further public discussion.
Interventions based on biomedical or CAM philosophies of health and illness are
difficult to justify, given that a very large percent of both have never been tested
adequately and are of unknown value.

None of this is to suggest that tradition should be ignored. There are examples
of ancient treatments that are still used, such as successful trephination of the skull
in pharaonic Egypt, leeches to aid wound healing, and bloodletting for “dropsy”
(congestive heart failure). The current “gold standard” research method, the RCT, is
itself not new. For example, the tenth century Persian polymath ibn Sina (Avicenna)
recommended randomizing patients to various medications to test outcomes (14),
as did van Helmont in the early 17th century to evaluate bloodletting (37). Such
examples, though, must be weighed against the larger array of failures, many of
which were not only subsequently proven useless, but were often dangerous, like
frequent bleeding and purging, and in this century, gold for treating tuberculosis (1).

Uncritical acceptance of any medical philosophy or untested treatment may
increase personal freedom and individual choice, but it also means patients and
practitioners are confronted by an array of uncertain medical care choices and
unpredictable health and economic consequences. If individuals are willing to pay
directly, they should have the opportunity to do so. But all high-income countries
pay for all or most medical care through taxes and social insurance, and there should
be reasonable certainty that they work, whether conventional or CAM interventions.

Study Limitations

The first limitation of this study is that the evaluation was only of the published
article, not the actual study. A low evaluation score may be due to poor method
or analysis, inadequate reporting by the authors, or space limits by the journal.

Second, there is a substantial literature in languages other than English, such
as Chinese, French, German, Hindi, Italian and Russian. Including these studies
would have increased the number of RCTs reviewed and may have influenced
the results.

Next, most computerized databases do not adequately collect and categorize
CAM publications. For example, only 3 of 15 chiropractic journals are available
on MEDLINE. However, visual review of CAM journals produced few addi-
tional trials.

Fourth, any qualitative review may have its own biases. For example, interrater
reliability was not tested because there was 94% agreement of item scores.

Last, study quality is independent of whether an intervention works. Unproven
is not synonymous with not efficacious.

CONCLUSION

The primary influence of research publications is to inform decisions by patients,
practitioners, payers and policy makers. Inadequate studies have no value, since
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they may lead to overuse of ineffective and underuse of effective technology by
clinicians (40).

The breadth of RCTs reviewed across many interventions and diagnoses means

that one can place a high level of confidence in the primary finding of this study—that
the quality of evaluated studies was low, with uncertain benefits of nearly all CAM
interventions. There is equal concern of quality in biomedicine. While far more
biomedicine interventions have been rigorously studied than those of CAM, mean
quality scores were essentially the same. Thus, inadequate evidence of benefit
afflicts both forms of medicine.
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