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ABSTRACT

Objective: To calculate the proportion of care delivered in a chiropractic practice supported by good-
quality clinical trials.

Design: Retrospective survey.

Methods: Data were collected from patient files relating to 180 consecutive patient visits in a suburban
chiropractic practice in northern Spain. Each patient’s presenting complaint was paired with the
chiropractor’s chosen primary intervention. Based on a literature review (Medline, Mantis, and
nonautomated searches of local medical libraries), each presenting complaint–primary intervention pairing
was categorized according to the level of supporting evidence as follows: Category I, intervention based
on good quality clinical trial evidence; Category II, intervention based on poor-quality or no clinical trial
evidence. To distinguish between good- and poor-quality clinical trials, studies were critically appraised
and assigned quality scores.

Results: Of the 180 cases surveyed, 123 (68.3%) (95% CI, 61.5%-75.1%) were based on clinical trials
of good methodologic quality (Category I). Only 57 (31.7%) (95% CI, 24.9%-38.5%) of the cases were
based on poor-quality or no clinical trial evidence (Category II).

Conclusions: When patients were used as the denominator, the majority of cases in a chiropractic
practice were cared for with interventions based on evidence from good-quality, randomized clinical
trials. When compared to the many other studies of similar design that have evaluated the extent to which
different medical specialties are evidence based, chiropractic practice was found to have the highest
proportion of care (68.3%) supported by good-quality experimental evidence. (J Manipulative Physiol
Ther 2003;26:000)

Key Indexing Terms: Evidence-Based Practice; Chiropractic; Survey; Interventions

INTRODUCTION

A large number of recent editorials1-11 in major
medical journals related to so-called complemen-
tary and alternative medicine (CAM) contain 2

common themes of relevance to this manuscript: (1) The
editorials all consider chiropractic to be a CAM; (2) the
editorials contend that CAMs, and therefore chiropractic, by
definition, are not evidence based (see Table 1).

Opposing the contention that chiropractic is not evidence
based is a trend noted in a recently published review arti-
cle.12 The author of that review concluded that “the increase
in the number of reports of clinical trials (published in
mainstream medical journals across the last 30 years) indi-

cates an increasing level of original research activity in
complementary medicine (and chiropractic) and suggests a
trend toward an evidence-based approach in this disci-
pline.”12

Recent trends in health care include the growing popu-
larity of CAM,13 editorial comments in medical journals
contending that CAM is not evidence based (Table 1), and
mainstream medicine’s growing preoccupation with prac-
ticing in an evidence-based model. These observations led 1
group of researchers to investigate the question: “Why do
people attend complementary practitioners?” They con-
cluded, “The advances of scientific medicine and expert
evidence-based advice were not always relevant to pa-
tients.”14

Discussions and debates regarding the utility and limita-
tions of the evidence-based model of health care, and its
relevance and implications for chiropractic patients and
chiropractors, have been few and far between in the chiro-
practic peer-review literature. These limited discussions
have largely taken the form of admonitions from within15-18
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and outside7,19,20 the chiropractic profession for chiroprac-
tors to take up the challenge of making clinical practice
more evidence based. One author,11 who considered chiro-
practic part of CAM, stated, “It is therefore timely to ask
whether CAM is, at all, evidence based.” That same author
also wrote, “Recent studies suggest that around 80% of all
acute orthodox interventions used in a hospital or general
practice setting are based on evidence.” The author then
poses the question, “How solid is the evidence base in
CAM?” It is noteworthy that the 80% referred to by that
author was derived from studies21,22 that included evidence
in the form of randomized clinical trials (RCTs) and non-
experimental studies.

To date, very little effort has been directed toward quan-
tifying the extent to which the day-to-day care delivered in
chiropractic practice is based on evidence. One attempt has
been made to quantify the extent to which chiropractic care
for low back pain (LBP) is congruent with recent US
practice guidelines.23 That study reported on the appropriate
use of what is termed spinal manipulative therapy (SMT).
The authors found that the rate of appropriate use of SMT
for low back pain by chiropractors was 46%.23 That study
was structured such that it used similar appropriateness
criteria to the guidelines published in 1994 by the Agency
for Health Care Policy and Research.24

This retrospective analysis used a research methodology
based on previous studies21,22,25-27 that endeavored to de-
termine the extent to which different specialties of medicine
could be deemed evidence based. I have applied a similar
method in a chiropractic practice with the aims of deter-
mining (1) the proportion of care delivered (in the form of
primary interventions) in a chiropractic practice, which is
based on evidence from good-quality RCTs; (2) whether
chiropractic practice can be evaluated with methods as
rigorous as those used to evaluate specialties of medicine;
and (3) how the proportion of care delivered, and supported
by good-quality RCTs, compares between chiropractic and
specialties of medicine.

For those authors who have previously applied this re-
search method,21,22,25-36 the stimulus in asking what pro-
portion of medical care is evidence based came from pre-
vious observations, which estimated that only approxi-
mately 10% to 20% of all procedures currently used in
medical practice have been shown to be efficacious by
controlled trials.20,37 However, the studies on which those
10% to 20% estimates were based “used clinical maneuvers
rather than patients as the denominator for their rates, [so
that] treatments rarely used received the same weight as
common ones.”21 A recent evaluation of health technologies
using that method concluded that only 21% were based on
evidence.38

I believe, as do other investigators,21,22,25-36 that it is
more meaningful to make an estimate of the proportion of
patients in common clinical situations who receive interven-
tions based on evidence. In this way, the commonly used
interventions, for which there is likely to be more evidence,
are weighted more heavily than less commonly used inter-
ventions. A more clinically meaningful estimate of the
proportion of care delivered that is evidence based thus
becomes possible.

METHODS

Together with the chiropractor who delivered the care
related to this survey, I reviewed the case notes of 180
consecutive patients seen over the course of 5 working days.
I randomly selected the block of 180 different, but consec-
utive, patient visits from the files of a chiropractic practice
in a suburban area in northeastern Spain. The care was
delivered June 7-11, 1999. The chiropractor was a graduate
of an American college, had 6 years of clinical experience,
and only a very basic understanding of the concepts es-
poused by the proponents of evidence-based health care.

At the time of rendering the care that is the subject of this
study, the chiropractor involved was not aware that her case
notes would subsequently be reviewed for the purposes of

Table 1. Quotes suggesting that CAM is not evidence based

a. “Applying evidence-based medicine to CM, which includes such therapies as acupuncture, chiropractic, hypnosis and herbal medicines, seems
at first contradictory. CM is often defined as techniques for which no evidence of benefit exists.”1

b. “What most sets alternative medicine apart . . . , is that it has not been scientifically tested.”2

c. “One might still ask why so many people pay for ‘unproved’ CM when they can have scientifically backed medicine at no extra expense.”3

d. “Modern conventional medicine excels in the areas of quality health care and the use of science: AM must change to adopt similar
standards.”4

e. “To the scientist, the evidence in support of complementary medicine CM may be weak.”5

f. “Most alternative medicine has not been tested scientifically.”6

g. “Opponents of alternative medicine argue that the field is filled with crackpots who deceive and defraud patients and wreak havoc by
resorting to unscientific treatments.”7

h. “Most unconventional therapies are not evidence based.”8

i. “Despite the demand for alternative medicine, there is a paucity of rigorous evidence about its effectiveness; there are few studies, and those
that do exist are often inconclusive.”9

j. “The efficacy and safety of CM are grossly under researched.”10

k. “There is still far too little rigorous research into the efficacy and effectiveness of CM.”11

CM, complementary medicine; AM, alternative medicine.
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this study. Therefore, the chiropractor involved was blinded
to the intent of the study, thus removing any practitioner
bias.

The patient’s chief complaint was defined as the condi-
tion most responsible for the patient seeking care at the
chiropractic practice. The primary intervention was defined
as the type of care, clinical maneuver, or advice that was
applied by the chiropractor involved and considered to be
most important to that particular case. Both the chief com-
plaint and the primary intervention were decided through
subsequent discussions between the author and chiropractor
given that both reviewed the case notes. The chiropractor
was not made privy to my intent with regard to discussing
the patient’s case notes. Moreover, confidentiality was pre-
served by omitting the personal demographics from the
patient’s file during the discussion periods.

Literature searches were carried out in 2 computerized
bibliographic databases: Medline [Index Medicus] searches
1966-1998 (key words: exercise, back school, chiropractic,
osteopathy, randomized clinical trial, evaluation studies),
and Mantis (formerly Chirolars). Nonautomated searches of
local medical libraries were also undertaken. The goal of the
literature search was not to identify all relevant RCTs.
Instead, as was the case with studies that examined the
extent to which a number of medical specialties could be
deemed evidence based, the goal was to locate at least 1
relevant RCT published in a peer-reviewed journal that
supported the care delivered. In contrast to the past studies
of similar design, an attempt was made to elevate the rigor
of this study by distinguishing between good- and poor-
quality RCTs through a process of critical appraisal and the
subsequent assignment of quality scores. RCTs located and
found to be relevant to this survey were critically appraised
with the use of a modified version of the scoring system of
Koes et al.39 Each RCT was scored in relation to the criteria
listed in Appendix I. Each criterion was given a weight, and
the maximum score was set at 100 points for each study.
Each presenting complaint–primary intervention pair, from
here forward in this manuscript referred to as “the care
delivered,” was then categorized according to the level of
supporting evidence as follows:

Category I: Interventions whose value has been estab-
lished in 1 or more good quality clinical trials. (Note: For
the purposes of this study, a clinical trial was deemed to
be of good quality if, through critical appraisal, it was
awarded a quality score greater than, or equal to, 50 out
of a possible 100.)

Category II: Interventions with poor quality or no lo-
cated, supportive experimental evidence. (Note: For the
purposes of this study, an experimental study was
deemed to be “unconvincing” or of “poor quality” if,
through critical appraisal, it was awarded a quality score
of less than 50 out of 100.) Category II studies that were
both relevant and supportive of interventions but did not
have a quality score of 50 or greater were excluded from
the study.
Clinical trials that were located and found to be support-

ive and relevant to this survey were critically appraised,
awarded a quality score, and deemed to qualify for Category
I evidence (a clinical trial with a quality score greater than
or equal to 50), or Category II evidence (clinical trial with
a quality score of less than 50). Subsequent to determining
the proportion of care supported by Category I evidence and
delivered by the chiropractor involved, the 95% confidence
intervals (CIs) were calculated in the hope of establishing
the range of values within which one can be 95% sure that
the population value lies.

RESULTS

Table 1 lists quotes from a number of editorials and
highlights their common theme concerning the supposed
lack of evidence for chiropractic and CAM.

There are a number of similarities between the presenting
complaints of the patient population in this study and pa-
tients presenting complaints in 2 large, population-based
studies recently conducted in North America that related to
chiropractors and their patients40,41 (see Table 2).

Nineteen relevant and supportive RCTs were located.
After critical appraisal and assignment of quality scores, 14
of the RCTs were found to have a quality score of 50 or

Table 2. Presenting complaints of patients seeking chiropractic care

Present study (n � 180)

Data taken from the Rand Health
Insurance Experiment40

(n � 395)

US and Canadian use of
chiropractic services, 1985-9141

(n � 1916)

48.3% LBP 42.1% back pain 68% LBP
15.6% Neck pain 10.3% neck/face pain 12.8% neck/face pain
14.4% Headache 9.6% headache 2.6% headache
3.9% Midback pain 8.2% back adjustment 6.4% midback
3.3% Upper extremity pain 3.6% upper extremity pain 2.5% upper extremity
2.2% Lower extremity pain 5.3% lower extremity pain 0.6% lower extremity
8.9% others 14.6% others 7% Others
3.3% unspecified 2.3% unspecified —
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more and therefore met the required criteria for inclusion in
Category I (see Table 3).

The processes of critical appraisal and quality score as-
signment found that 5 of the 19 supportive clinical trials
were not of good methodologic quality. Those 5 trials42-46

did not qualify for inclusion in the evidence base for this
study and were relegated to Category II status (see Table 4).

Of 180 patients presenting at a chiropractic center, 124
(68.3%; 95% CI, 61.5%-75.1%) received primary interven-
tions in the presence of chief complaints that were sup-
ported by good-quality clinical trials.39,47-65 The remaining
57 patients (31.7%; 95% CI, 24.9%-38.5%) were deemed to
be based on poor-quality42-46 or no RCT evidence (Catego-
ry II) (see Table 5).

Once the proportion of interventions supported by good-
quality RCTs in chiropractic practice were determined, a
comparison with the findings from similar studies per-
formed on medical specialties was made. The proportion of
delivered care supported by RCT evidence was less than
50% in the majority of medical specialties examined to date.
Of 14 studies that have applied this methodology, only 5

have found the discipline they examined to have at least
50% of the care delivered supported by RCT evidence.
Based on the results of this study, chiropractic practice can
be included with 3 medical specialties—53% inpatient gen-
eral medicine,21 50% and 64.8% internal medicine,30,36 and
65% acute general psychiatry25—as disciplines with at least
50% of the care delivered supported by RCT evidence.
Furthermore, when compared to medical specialties that
have been similarly evaluated,21,22,25-36 the results of this
study imply that chiropractic practice may provide the high-
est proportion of care (68.3%) supported by good-quality
experimental evidence (see Table 6).

DISCUSSION

The retrospective nature of this survey helped to prevent
the occurrence of observation bias; that is, the chiropractor
who rendered the care was not aware that her case notes
would be reviewed for the purposes of this study, thus blinding
her to the intent of the study and protecting the integrity of the
case notes as they pertained to the quality of intervention.

Table 3. Relevant randomized clinical trials with quality scores �50

First Author/
Ref.

Quality scores

Conclusion

A B C D E F G H I J K L M N O P Q Total

2 5 4 3 4 12 10 5 5 5 5 5 10 10 5 5 5 100

Koes39,52 1 3 4 3 2 6 — 5 — 5 5 3 8 4 3 5 5 62 Positive
Ongley53 2 4 2 — 4 — 10 5 — — — 5 4 4 5 5 5 55 Positive
MacDonald47 1 4 — 3 4 — 10 5 5 — 5 — 6 — 3 5 5 56 Positive

subgroup
Sanders48 — 2 2 3 4 — 10 5 5 5 5 3 2 2 3 5 — 56 Positive
Hadler49 2 3 — — 4 — 10 5 5 — 5 3 4 — 3 5 5 54 Positive

subgroup
Meade50,51 1 5 4 — 2 12 — 5 — — 5 — 8 — 5 — 5 52 Positive
Deyo54 1 3 4 3 2 6 10 5 — — — 3 10 2 5 5 5 64 Positive
Hansen55 1 4 2 3 — 6 10 5 — 5 3 5 4 4 — 5 5 62 Positive
Harkapaa56-59 1 3 — — 4 12 10 5 — 5 — 5 10 — 5 5 5 70 Positive
Parker63,64 2 5 2 3 4 — 5 — — — 5 3 6 6 5 5 5 56 Positive
Jensen60 2 5 2 3 2 — 5 5 5 — — 3 6 6 3 — 5 52 Positive
Boline62 2 5 4 3 4 6 10 5 — — 5 — 8 8 3 5 5 73 Positive
Nilsson61 1 3 — 3 4 — 5 — 5 3 5 3 6 6 3 5 5 57 Positive
Winters65 1 4 4 3 4 6 10 5 5 — — 3 4 2 3 5 5 64 Positive

subgroup

Table 4. Supportive randomized clinical trials with Quality Score �50

First Author/
Ref.

Quality scores

Conclusion

A B C D E F G H I J K L M N O P Q Total

2 5 4 3 4 12 10 5 5 5 5 5 10 10 5 5 5 100

Triano42 1 1 4 — — 6 5 5 — — 5 3 4 — 3 5 5 47 Positive
Berquist43 2 1 2 — 4 6 10 5 — 5 5 2 2 — 5 — — 49 Positive
Howe46 1 3 2 3 4 — 5 5 — — — — 2 2 3 5 5 40 Positive
Vernon44 — 1 2 — 4 — 5 — — — 5 3 2 2 3 5 5 37 Positive
Waagen45 1 2 — — — — 5 5 5 — 5 5 2 2 3 — — 35 Positive
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However, a number of problems arise out of basing this
analysis solely on the primary presenting condition and the
primary intervention applied. This study is based on a very
simplified model of clinical practice, whereas, in reality,
clinical practice is a complex encounter. Often, patients
have more than just 1 presenting complaint (comorbidity),
and chiropractors often resort to using more than 1 inter-
vention with the same patient. Moreover, many questions
yet to be asked of the clinical encounter are not amenable to
the RCT format, such as “What do practicing chiropractors
consider valid and useful sources of evidence for clinical
practice?” and “Do chiropractors deem the methods taught
under the banner of evidence-based practice (EBP) relevant
and useful in answering those questions that arise out of
clinical encounters with their patients?”

One author has criticized other studies similar in design
to this study, by stating, “In measuring what is most readily
measurable, they reduce the multidimensional doctor–pa-

tient encounter to a bald dichotomy and may therefore
distort rather than summarize the doctor’s overall perfor-
mance.”66 This criticism must certainly be considered in
this study and chiropractic in general, where the clinical
encounter is multidimensional, and where many practitio-
ners see themselves delivering care, as opposed to treat-
ment, from a wellness perspective, which in the health/
disease continuum is always viewed relative to the pursuit
of an individual’s optimum potential.

It has been suggested that “at the very least, future
attempts to answer the question ‘How evidence based is my
practice?’ should include some measure of how competing
clinical questions were prioritized for each case and how the
evidence obtained was specified to reflect the needs and
choices of the individual patient.”67 Although this is a
legitimate concern, no attempt was made in this study to
measure or assess such qualitative information. Regardless,
this study lends further weight to the belief that chiropractic
can be evaluated with methods as rigorous, or more so, as
those used to evaluate specialties of medicine.

Probably the weakest point is this study’s methodology, a
weakness that exists in all the similar, previous studies that
have examined the extent to which medical specialties are
“evidence based” simply because 1 supportive RCT is lo-
cated in the literature. These studies are further weakened
by their failure to search for and take into account nonsup-
portive RCTs. These flawed benchmarks were set by the
authors who designed and carried out the first of these types
of studies21 and have been perpetuated by a number of
subsequent authors,22,25-36 myself included. The use of in-

Table 5. Interventions supported and unsupported by clinical
trials

Chief
complaint

Primary
intervention

No. of
patients

(n � 180)

Supporting
clinical trials

(Reference no.)

Acute LBP SA 25 48-51
Acute LBP EX 2 —
Complicated

ALBP
SA 5 —

Chronic LBP SA 37 39,50-53
Chronic LBP EX 5 54,55
Chronic LBP ED 4 56-59
Complicated

CLBP
SA 9 —

Midback pain SA 7 —
Acute neck pain SA 8 —
Subacute neck

pain
SA 7 39,52

Chronic neck
pain

SA 13 39,52

Headache
cervicogenic

SA 12 60,61

Headache
tension

SA 4 62

Headache
migraine

SA 10 63,64

Shoulder pain SA 6 65
Leg pain SA 4 —
Asthma SA 3 —
Anxiety SA 5 —
Fatigue SA 2 —
Dizziness SA 4 —
Unknown — 5 —
Colic SA 1 —
Nervousness SA 2 —

Note: A number of supportive clinical trials59-63 located during the
literature search, were considered methodologically inferior after being
critically appraised and did not qualify for inclusion in this study (see
Table 4).
SA, spinal adjustment; EX, exercise; ED, education.

Table 6. Proportion of interventions from different disciplines
supported by clinical trials

Discipline Examined

Interventions (%)
supported by
clinical trials First Author

Pediatric general
surgery

11 Kenny26

Inpatient general
surgery

24 Howes27

General practice 31 Gill22

Inpatient general
medicine

53 Ellis21

Acute general
psychiatry

65 Geddes25

Chiropractic practice 68.3 Wenban (present study)
Pediatric practice 39.9 Rudolf34

Pediatric surgical unit 26 Baraldini28

Anesthesia practice 32 Myles29

Internal medicine 64.8 Michaud30

General practice 38 Suarez-Varela32

Dermatology 38 Jemec33

General practice (drug
treatment)

21 Tsuruoka31

Hematology–oncology 24 Djulbegovic35

Internal medicine 50 Nordin-Johansson36
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tegrative studies, including systematic reviews, are recom-
mended as a critical step in improving the quality of this
type of study in the future.

The proponents of EBP have stated that when seeking
answers to questions about the effectiveness of therapy, “we
should avoid the non-experimental approaches, since these
routinely lead to false-positive conclusions about effica-
cy.”68 Therefore, in keeping with that statement, I made an
effort to exclude RCTs of poor methodologic quality (qual-
ity score �50), and did not accept, or search for, convincing
nonexperimental studies as evidence of intervention effec-
tiveness. In contrast, similar previous studies that asked how
evidence based are a number of medical specialties, 1 of
which was coauthored by a leading proponent of EBP,21 did
not distinguish between good- and poor-quality RCTs, and
accepted nonexperimental studies as proof that an interven-
tion, and ultimately a medical specialty, was evidence
based. It appears contradictory to me that the proponents of
EBP promote 1 very high standard when teaching EBP (ie,
in questions about therapy, we should avoid nonexperimen-
tal approaches) but then lower the bar when it comes to
assessing the extent to which their own medical specialties
are evidence based. The study by Gill et al,22 assessing the
proportion of interventions in general medical practice that
were evidence based, is a case in point. That study’s inclu-
sion criteria for what counts as evidence in support of an
intervention’s effectiveness were set such that they included
nonexperimental studies. The study authored by Nordin-
Johansson et al36 went even further when, in studying the
extent to which internal medicine was evidence based, they
allowed the inclusion of the consensus opinions of national
expert panels to count toward calling internal medicine
evidence based.

As a result of the very loose criteria they employed, Gill
et al22 were able to claim in the conclusion to their study
that 81% of interventions used in general practice are evi-
dence based. However, had the authors of that study set
their inclusion criteria in accordance with the industry stan-
dard as promulgated by the proponents of EBP, thereby only
allowing RCTs to count as evidence of an intervention’s
effectiveness, the proportion of interventions used in gen-
eral practice that could be claimed to be evidence based
would have dropped to only 31%. Very probably, had the
authors of that article taken the time to appraise critically
the supportive RCTs they located, and to exclude RCTs of
poor quality, the proportion of care provided in general
practice may have been less than 31%. Interestingly, chiro-
practic, which has come under ongoing criticism for its lack
of research, fares comparatively well (see Table 6). Of the
care provided by the chiropractor in this study, 68.3% was
deemed evidence based when examined with a similar, if
not more stringent, methodology than that used in assessing
the extent to which a number of medical specialties are
evidence based.

The Cochrane collaboration model69 of compiling sys-
tematic reviews of evidence argues that, when they exist,
most weight should be given to carefully controlled trials.
However, this approach is inclined to provide answers to
questions that are easily addressed with existing research
methodologies. It does not necessarily address all the needs
posed by clinical practice. For example, in chiropractic, to
date, much of the research has been directed toward treating
individuals who are not well. In this study, which involves
chiropractic patients, 27.2% of patients received care for
indications that were not supported by RCTs of good meth-
odologic quality. Those conditions may provide researchers
of a biomedical inclination with fruitful areas for future
research into the effectiveness of chiropractic care. If, how-
ever, the purpose of chiropractic is to optimize health, as
suggested by the Association of Chiropractic Colleges par-
adigm,70 then an equally appropriate research focus might
be to explore why and how chiropractic care can best
support well individuals in maintaining a disease-free state
and attaining optimal well-being.

One author,71 after examining the medical and chiroprac-
tic literature in relation to the role of the chiropractor within
the broader health care system, has suggested that stud-
ies72-74 performed to date “reflect a much broader scope of
practice for chiropractic than is suggested by the epidemi-
ology of the patient complaints.” In light of such prelimi-
nary findings, it may be that the chiropractic profession and
public would benefit from further exploration of the role of
chiropractic care from a wellness perspective. Even the
chiropractor, from whom the data for this study was col-
lected, contends that the care delivered was not directed
specifically toward the resolution of a patient’s chief com-
plaint or symptoms. Instead, the chiropractor’s stated inten-
tion was “to optimize the individual’s inherent healing
capacity.” Preliminary studies do support the observation
that some quality-of-life measures do improve in patients
who receive ongoing chiropractic care,75,76 but whether
such improvements accrue from an optimized healing ca-
pacity due to periodic spinal adjustment awaits further re-
search.

Because this study involved performing a thorough but
far from exhaustive literature search, only a more extensive
investigation of the literature will reveal whether further
studies exist that support the care delivered by the chiro-
practor in this study. Furthermore, since the literature re-
view for this study was performed, a number of published
RCTs77,78 support interventions that formed part of this
study and may therefore result in a greater proportion of
chiropractic practice being deemed evidence based should
this type of study be repeated.

Eleven of the 14 previous studies of this type were
structured such that they considered positive, convincing,
nonexperimental studies worthy of qualifying an interven-
tion and discipline as “evidence based.” In contrast to that
approach, I attempted to raise the standard on what qualified
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for “evidence-based” status, as did Geddes et al,25 who
examined to what extent psychiatric care was evidence
based, and Michaud et al,30 when they similarly examined
internal medicine. This was achieved by acknowledging
interventions to be “evidence based” only if supported by at
least 1 relevant randomized clinical trial. Additionally, this
study went 1 step beyond all similar, previous studies by
critically appraising those RCTs that were found and ex-
cluding those that did not achieve a quality score of 50
points or more. Despite this more rigorous approach, it
should be remembered that individual studies are rarely ever
conclusive and, as mentioned earlier in this discussion, the
use of integrative studies, including systematic reviews, are
recommended as a critical step in improving the quality of
this type of study in the future.79 Other researchers27 that
previously used a design similar to this study did incorpo-
rate systematic reviews into Category I evidence but were
able to locate only 2 reviews of relevance.

Further use of this research method in examining the
extent to which a given area of health care is evidence based
may require a more thorough evaluation of the method-
ologic quality of the RCTs used in support of the care
delivered. In this study, quality scores were used in an
attempt to improve the quality of permissible evidence.
However, the validity of such quality assessment scales has
recently been criticized, with one author stating, “Perhaps
the most insidious form of subjectivity masquerading as
objectivity . . . is ‘quality scoring’” and “I wholeheartedly
condemn quality scores because they conflate objective
study properties, such as study design, with subjective and
often arbitrary quality weighting schemes.”80 Furthermore,
a recent meta-analysis of studies using different quality
assessment scales concluded that the use of summary scores
are, at best, problematic.81 A number of the other studies
that have used this research design have been criticized as
follows: “Apart from anything else, they were undertaken in
specialized units and looked at the practice of world experts
in Evidence Based Medicine; hence, the figures arrived at
can hardly be generalized beyond their immediate set-
ting.”66 This study does not suffer from such restrictive
shortcomings, because it was carried out in a typical chiro-
practic practice, and the practitioner involved had only a
basic grounding in EBP. However, generalization of these
findings to other chiropractic practices must await, at a
minimum, supportive findings from larger similar surveys. I
am presently conducting further studies using an evolved
version of this pilot study methodology to examine the
extent to which chiropractic practice might be considered
evidence based in a number of different countries.

In chiropractic, as has been observed in CAM,82 there is
a strong emphasis on tailoring care to the individual patient.
This creates problems for the incorporation of EBP into
chiropractic, because the actions of the proponents of EBP,
despite what they may claim, reveal that research designs
other than the RCT format are considered to be of little

value in questions concerning the efficacy of an interven-
tion.83 The paradox of the clinical trial is that it may be able
to assess whether an intervention works under artificially
specified controlled conditions, but in no way can it assess
who will benefit from a given intervention. Therefore, al-
though accurate decision making in a clinical setting may
benefit from evidence derived from RCTs, the successful
application of that evidence to the individual patient before
us requires evidence from both qualitative and quantitative
research.84

The importance of research paradigms, other than the
quantitative, have previously been discussed in the chiro-
practic literature.85,86 I concur with those authors, in that
chiropractic needs to make a balanced investment in quan-
titative, qualitative, and emergent research paradigms if it is
to optimize the health of its science, art, and philosophy.

CONCLUSIONS

I undertook this study using a methodology that has been
widely applied in examining the extent to which specialties
of medicine can be considered evidence based. The results,
although limited to patients under the care of 1 chiropractor,
suggest that chiropractic practice can readily be examined
with methodologies as rigorous as those used to evaluate
specialties of medicine, and that 68.3% of the care delivered
to patients presenting to a chiropractic practice was sup-
ported by evidence from good-quality, randomized clinical
trials. This proportion compares favorably to a number of
specialties of medicine that have been similarly examined.

REFERENCES

1. Vickers A. Evidence-based medicine and complementary
medicine. Evidence Based Med 1998:168-9.

2. Angell M, Kassirer JP. Alternative medicine—the risks of
untested and unregulated remedies [Editorial]. N Eng J Med
1998;339:839-41.

3. Ernest E. Complementary medicine: too good to be true? J R
Soc Med 1999;92:1-2.

4. Jonas WB. Alternative medicine—learning from the past,
examining the present, advancing to the future. JAMA 1998;
280:1616-7.

5. Bensoussan A. Complementary medicine—where lies its ap-
peal? Med J Aust 1999;170:247-8.

6. Fontanarosa PB, Lundberg GD. Alternative medicine meets
science. JAMA 1998;280:1618-9.

7. Dimsdale JE. Wanted: hypothesis testing in alternative med-
icine. Psychosom Med 1999;61:1-2.

8. Dalen JE. “Conventional” and “unconventional” medicine—
can they be integrated? Arch Intern Med 1998;158:2179-81.

9. Hensley MJ, Gibson PG. Promoting evidence-based alterna-
tive medicine. Med J Aust 1998;169:573-4.

10. Ernest E. The rise and fall of complementary medicine. J R
Soc Med 1998;91:235-6.

11. Ernest E. Evidence-based complementary medicine: a contra-
diction in terms? Ann Rheum Dis 1999;58:69-70.

12. Barnes J, Abbot NC, Harkness EF, Ernst E. Articles on com-
plementary medicine in the mainstream medical literature an
investigation of Medline, 1966 through 1996. Arch Intern Med
1999;159:1721-5.

7EJournal of Manipulative and Physiological Therapeutics Wenban
Volume 26, Number 1 Is Chiropractic Practice Evidence Based?



13. Eisenberg DM, Davis RB, Ettner SL, Appel S, Wilkey S, van
Rompay M, Kessler R. Trends in alternative medicine use in
the United States, 1990-1997. Results of a follow-up national
survey. JAMA 1998;280:1569-75.

14. Paterson C, Britten N. “Doctors can’t help much”: the search
for an alternative. Br J Gen Pract 1999;49:626-9.

15. Charlton K. Commentary: clinical epidemiology for excel-
lence in chiropractic practice. Chiro J Aust 1997;27:25-8.

16. Breen A. Evidence-based practice: friend or foe? Br J Chiro
1997;1:2-3.

17. Osborne N. Your contribution to the chiropractic knowledge
base. Br J Chiro 1997;1:8.

18. Bowers LJ, Mootz RD. The nature of primary care: the chi-
ropractor’s role. Top Clin Chiro 1995;2:66-84.

19. Chez RA, Jonas WB. The challenge of complementary and
alternative medicine. Am J Obstet Gynecol 1997;177:1156-
61.

20. Roper WL, Winkenwerder W, Hackbarth GM, Krakauer H.
Effectiveness in health care: an initiative to evaluate and
improve medical practice. N Eng J Med 1988;319:1197-1202.

21. Ellis J, Mulligan I, Rowe J, Sackett DL. Inpatient medicine is
evidence based. Lancet 1995;346:407-10.

22. Gill P, Dowell AC, Neal RD, Smith N, Heywood P, Wilson
AE. Evidence based general practice: a retrospective study of
interventions in one training practice. Br Med J 1996;312:819-
21.

23. Shekelle PG, Coulter I, Hurwitz EL, Genovese B, Adams H,
Mior SA, Brook RH. Congruence between decisions to initiate
chiropractic spinal manipulation for low back pain and appro-
priateness criteria in North America. Ann Intern Med 1998;
129:9-17.

24. Bigos S, Bowyer O, Braen G, et al. Acute low back problems
in adults. Clinical Practice Guideline No.14. Rockville (MD):
Agency for Health Care Policy and Research, Public Health
Services, US Department of Health and Human Services;
1994. AHCPR Publication No. (PHS) 95-0642.

25. Geddes JR, Game D, Jenkins NE, Peterson LA, Pottinger GR,
Sackett DL. What proportion of primary psychiatric interven-
tions are based on evidence from randomised controlled trials?
Qual Health Care 1996;5:215-7.

26. Kenny SE, Shankar KR, Rintala R, Lamont GL, Lloyd DA.
Evidence-based surgery: interventions in a regional pediatric
surgical unit. Arch Dis Child 1997;76:50-3.

27. Howes N, Chagla L, Thorpe M, McCulloch P. Surgical prac-
tice is evidence-based. Br J Surg 1997;84:1220-3.

28. Baraldini V, Spitz L, Pierro A. Evidence-based operations in
paediatric surgery. Pediatr Surg Int 1998;13:331-5.

29. Myles PS, Bain DL, Johnson F, McMahon R. Is anaesthesia
evidence-based? A survey of anaesthetic practice. Br J An-
aesth 1999;82:591-5.

30. Michaud G, McGowan JL, van der Jagt R, Wells G, Tugwell
P. Are therapeutic decisions supported by evidence from
health care research? Arch Intern Med 1998;158:1665-8.

31. Tsuruoka K, Tsuruoka Y, Yoshimura M, et al. Evidence based
general practice. Drug treatment in general practice in Japan is
evidence based. Br Med J 1996;313:114.

32. Suarez-Varela MM, Llopis-Gonzalez A, Bell J, Tallon-
Guerola M, Perez-Benajas A, Carrion-Carrion C. Evidence
based general practice. Eur J Epidemiol 1999;15:815-9.

33. Jemec GB, Thorsteinsdottir H, Wulf HC. Evidence-based der-
matologic out-patient treatment. Intern J Dermatol 1998;37:
850-4.

34. Rudolf MC, Lyth N, Bundle A, et al. A search for the evidence
supporting community paediatric practice. Arch Dis Child
1999;80:257-61.

35. Djulbegovic B, Loughran TP, Jr, Hornung CA, et al. The
quality of medical evidence in hematology-oncology. Am J
Med 1999;106:198-205.

36. Nordin-Johansson A, Asplund K. Randomized controlled
trials and onsensus as a basis for interventions in internal
medicine. J Intern Med 2000;247:94-104.

37. Smith R. Where is the wisdom . . .? The poverty of medical
evidence. Br Med J 1991;303:798-9.

38. Dubinsky M, Ferguson JH. Analysis of the National Institutes
of Health Medicare cover assessment. Int J Technol Assess
Health Care 1990;6:480-8.

39. Koes BW, Bouter LM, van Mameren H, et al. Randomized
clinical trial of manual therapy and physiotherapy for persis-
tent back and neck complaints: results of one year follow up.
Br Med J 1992;304:601-5.

40. Shekelle PG, Brook RH. A Community-based study of the use
of chiropractic services. Am J Pub Health 1991;81:439-42.

41. Hurwitz EL, Coulter ID, Adams AH, Genovese BJ, Shekelle
PG. Use of chiropractic services from 1985 through 1991 in
the United States and Canada. Am J Pub Health 1998;88:
771-6.

42. Triano JJ, Mcgregor M, Hondras MA, Brennan PC. Manipu-
lative therapy versus education programs in chronic low back
pain. Spine 1995;20:948-55.

43. Berquist-Ullman M, Larsson U. Acute low-back pain in indus-
try: a controlled perspective with special reference to therapy
and confounding factors. Acta Orthop Scand 1977;170:1-117.

44. Vernon HT, Aker P, Burns S, Viljakaanen S, Short L. Pressure
pain threshold evaluation of the effect of spinal manipulation
in the treatment of chronic neck pain: a pilot study. J Manip-
ulative Physiol Ther 1990;13:13-6.

45. Waagen GN, Haldemen S, Cook G, Lopez D, DeBoer KF.
Short term trial of chiropractic adjustments for the relief of
chronic low-back pain. Manual Med 1986;2:63-7.

46. Howe DH, Newcombe RG, Wade MT. Manipulation of the
cervical spine: a pilot study. J R Coll Gen Pract 1983;33:564-
79.

47. MacDonald RS, Bell CM. An open controlled assessment of
osteopathic manipulation in nonspecific low back pain. Spine
1990;15:364-70.

48. Sanders GE, Reinert O, Tepe R, Maloney P. Chiropractic
adjustive manipulation on subjects with acute low back pain:
visual analog pain scores and plasma beta-endorphin levels. J
Manipulative Physiol Ther 1990;13:391-5.

49. Hadler NM, Curtis P, Gillings DB, Stinnett S. A benefit of
spinal manipulation as an adjunctive therapy for acute low-
back pain: a stratified controlled trial. Spine 1987;12:702-6.

50. Meade TW, Dyer S, Browne W, Townsend J, Frank AO. Low
back pain of mechanical origin: randomised comparison of
chiropractic and hospital outpatient treatment. Br Med J 1990;
300:1431-7.

51. Meade TW, Dyer S, Browne W, Frank AO. Randomized
comparison of chiropractic and hospital outpatient manage-
ment for low back pain: results from extended follow up. Br
Med J 1995;311:349-51.

52. Koes BW, Bouter LM, van Mameren H, Verstegen GMJR,
Hofhuizin DM, Houken JP, Knipschild PG. The effectiveness
of manual therapy, physiotherapy, and treatment by the gen-
eral practitioner for nonspecific back and neck complaints—a
randomized clinical trial. Spine 1992;17:28-35.

53. Ongley MJ, Klein RG, Dorman TA, Eek BC, Hubert LJ. A
new approach to the treatment of chronic low-back pain.
Lancet 1987:143-6.

54. Deyo RA, Walsh EN, Martin DC, Schoenfeld LS, Ramamur-
thy S. A controlled trial of transcutaneous electrical nerve

8E Wenban Journal of Manipulative and Physiological Therapeutics
Is Chiropractic Practice Evidence Based? January 2003



stimulation (TENS) and exercise for chronic low-back pain.
N Engl J Med 1990;322:1627-34.

55. Hansen FR, Bendix T, Skov P, Jensen CV, Kristensen JH,
Krohn L, Schioeler H. Intensive, dynamic back-muscle exer-
cises, conventional physiotherapy, or placebo-controlled treat-
ment of low-back pain: a randomized, observer-blind trial.
Spine 1993;18:98-107.

56. Harkapaa K, Jarvikoski A, Mellin G, Hurri H. A controlled
study on the outcome of inpatient and outpatient treatment of
low-back pain. Part I. Scand J Rehabil Med 1989;21:81-9.

57. Mellin G, Hurri H, Harkapaa K, Jarvikoski A. A controlled
study on the outcome of outpatient and inpatient treatment of
low-back pain. Part II. Scand J Rehabil Med 1989;21:91-5.

58. Harkapaa K, Mellin G, Jarvikoski A, Hurri H. A controlled
study on the outcome of inpatient and outpatient treatment of
low-back pain. Part III. Scand J Rehabil Med 1990;22:181-8.

59. Mellin G, Harkappa K, Hurri H, Jarvikoski A. A controlled
study on the outcome of inpatient and outpatient treatment of
low-back pain. Part IV. Scand J Rehabil Med 1990;22:189-94.

60. Jensen OK, Nielsen FF, Vosmar L. An open study comparing
manual therapy with the use of cold packs in the treatment of
post-traumatic headache. Cephalgia 1990;10:241-50.

61. Nilsson N, Christensen HW, Hartvigsen J. The effect of spinal
manipulation in the treatment of cervicogenic headache. J
Manipulative Physiol Ther 1997;20:326-30.

62. Boline PD, Kassak K, Bronfort G, Nelson C, Anderson AV.
Spinal manipulation vs. Amitriptyline for the treatment of
chronic tension-type headaches: a randomized clinical trial. J
Manipulative Physiol Ther 1995;18:148-54.

63. Parker GB, Tupling H, Pryor DS. A controlled trial of cervical
manipulation of migraine. Aust N Z J Med 1978;8:589-3.

64. Parker GB, Tupling H, Pryor DS. Why does migraine improve
during a clinical trial? Further results from a trial of cervical
manipulation for migraine. Aust N Z J Med 1980;10:192-8.

65. Winters JC, Sobel JS, Groenier KH, Arendzen HJ, Mey-
boom-de Jong B. Comparison of physiotherapy, manipulation,
and corticosteroid injection for treating shoulder complaints:
randomized, single blind study. Br Med J 1997;314:1320-5.

66. Greenhagh T. How to read a paper—the basics of evidence
based medicine. London: British Medical Journal Publishing
Group; 1997. p. 30.

67. Greenhagh T. Is my practice evidence-based? Br Med J 1996;
313:957-8.

68. Sackett DL, Rosenberg WM, Gray JA, Haynes RB, Richard-
son WS. Evidence based medicine: what it is and what it isn’t.
Br Med J 1996;312:71-4.

69. Barnes J, Stein A, Rosenberg W. Evidence based medicine
and evaluation of mental health services: methodological is-
sues and future directions. Arch Dis Child 1999;80:280-5.

70. ACC Position Paper No.1. J Manipulative Physiol Ther 1996;
19:634-7.

71. Coulter ID. Chiropractic—a philosophy for alternative health
care. Oxford: Butterworth & Heinemann; 1999. p. 61.

72. Kelner M, Hall O, Coulter I. Chiropractors: do they help? A
study of their education and practice. Toronto: Fitzhenry &
Whitesides; 1980.

73. Coulehan JL. Chiropractic and the clinical art. Soc Sci Med
1985;21:383-90.

74. Jamison JR. Chiropractic holism: interactively becoming in a
reductionist health care system. Chirop J Aust 1993;23:98-
105.

75. Coulter ID, Hurwitz EL, Aronow HU, Cassata DM, Beck JC.
Chiropractic patients in a comprehensive home-based geriatric
assessment, follow-up and health promotion program. Top
Clin Chiro 1996;3:46-55.

76. Marino MJ, Langrell PM. A longitudinal assessment of chi-
ropractic care using a survey of self-rated health and wellness
and quality of life: a preliminary study. J Vertebral Subluxa-
tion Res 1999;3:65-73.

77. Wiberg JM, Nordsteen J, Nilsson N. The short-term effect of
spinal manipulation in the treatment of infantile colic: a ran-
domized controlled clinical trial with a blinded observer. J
Manipulative Physiol Ther 1999;22:517-22.

78. Walsh MJ, Polus BI. A randomized, placebo-controlled clin-
ical trial on the efficacy of chiropractic therapy on premen-
strual syndrome. J Manipulative Physiol Ther 1999;22:582-5.

79. Brouwers MC, Haynes B, Jadad AR, et al. Evidence-based
health care and the Cochrane Collaboration. Clin Perform
Qual Health Care 1997;5:195-201.

80. Greenland S. Quality scores are useless and potentially mis-
leading [reply to re: a critical look at some popular meta-
analytic methods]. Am J Epidemiol 1994;140:300-2.

81. Juni P, Witschi A, Bloch R, Egger M. The hazards of scoring
the quality of clinical trials for meta-analysis. JAMA 1999;
282:1054-60.

82. Micozzi MS. Complementary care: When is it appropriate?
Who will provide it? Ann Intern Med 1998;129:65-6.

83. Fienstein AR, Horwitz RI. Problems in the “evidence” of
“evidence-based medicine.” Am J Med 1997;103:529-35.

84. Mant D. Can randomized trials inform clinical decisions about
individual patients? Lancet 1999;353:743-6.

85. Kleynhans AM, Cahill DN. Paradigms for chiropractic re-
search. Chiro J Aust 1991;21:102-7.

86. Mealing D. Commentary—quantitative, qualitative and emer-
gent approaches to chiropractic research: a philosophical
background. J Manipulative Physiol Ther 1998;21:205-11.

Appendix 1

CRITERIA FOR ASSESSING THE METHODOLOGIC QUALITY OF
STUDIES RELATED TO INTERVENTIONS USED IN THIS STUDY39

A Description of inclusion and exclusion criteria
(1 point). Restriction to a homogenous study population
(1 point).

B Comparability of relevant baseline characteristics—
complaint duration, value of outcome measures, age, and
recurrences (1 point each).

C Randomization procedure described (2 points). Ran-
domization procedure that excludes bias (ie, sealed enve-
lopes) (2 points).

D Dropouts: From which group and reason for dropout
described (3 points).

E Loss at follow-up: �20% loss at follow-up (2 points);
�10% loss at follow-up (additional 2 points).

F �50 subjects in the smallest group after randomiza-
tion (6 points); �100 subjects in the smallest group after
randomization (additional 6 points).

G Intervention explicitly described (5 points); all refer-
ence interventions explicitly described (5 points).

H Comparison with an established intervention (5
points).

I Cointerventions avoided in the design of the study (5
points).
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J Comparison with a placebo (5 points).

K Citation of qualifications of those that administered
the intervention (5 points).

L Patients blinded.

M Outcome measures relevant—2 points for each one.
(maximum 10 points).

N Blinded outcome assessments; each blinded measure
in M earns 2 points.

O Adequate follow-up: �6 months after care (3 points);
�6 months (2 points).

P Intention-to-treat analysis when loss to follow-up is
�10%. When loss to follow-up �10%, intention-to-treat
and worst-case analysis that accounts for missing values
(5 points).

Q Frequencies of most important outcomes presented for
each group (5 points).
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