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Background: Low back pain is a costly illness for which spinal
manipulative therapy is commonly recommended. Previous sys-
tematic reviews and practice guidelines have reached discordant
results on the effectiveness of this therapy for low back pain.

Purpose: To resolve the discrepancies related to use of spinal
manipulative therapy and to update previous estimates of effec-
tiveness by comparing spinal manipulative therapy with other
therapies and then incorporating data from recent high-quality
randomized, controlled trials (RCTs) into the analysis.

Data Sources: MEDLINE, EMBASE, CINAHL, the Cochrane Con-
trolled Trials Register, and previous systematic reviews.

Study Selection: Randomized, controlled trials of patients with
low back pain that evaluated spinal manipulative therapy with at
least 1 day of follow-up and at least one clinically relevant out-
come measure.

Data Extraction: Two authors, who served as the reviewers for
all stages of the meta-analysis, independently extracted data from
unmasked articles. Comparison treatments were classified into the
following seven categories: sham, conventional general practitio-
ner care, analgesics, physical therapy, exercises, back school, or a
collection of therapies judged to be ineffective or even harmful

(traction, corset, bed rest, home care, topical gel, no treatment,
diathermy, and minimal massage).

Data Synthesis: Thirty-nine RCTs were identified. Meta-regres-
sion models were developed for acute or chronic pain and short-
term and long-term pain and function. For patients with acute low
back pain, spinal manipulative therapy was superior only to sham
therapy (10-mm difference [95% CI, 2 to 17 mm] on a 100-mm
visual analogue scale) or therapies judged to be ineffective or
even harmful. Spinal manipulative therapy had no statistically or
clinically significant advantage over general practitioner care, an-
algesics, physical therapy, exercises, or back school. Results for
patients with chronic low back pain were similar. Radiation of
pain, study quality, profession of manipulator, and use of manip-
ulation alone or in combination with other therapies did not affect
these results.

Conclusions: There is no evidence that spinal manipulative
therapy is superior to other standard treatments for patients with
acute or chronic low back pain.
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Low back pain is a disabling disorder that greatly affects
western society; it is a burden for the individual patient

and an additional cost for society because of loss of work
and medical expenses (1, 2). Therefore, adequate treatment
of low back pain is an important issue for patients, treating
clinicians, and health care policymakers. Spinal manipula-
tive therapy is widely used for low back pain. It has been
studied in many randomized, controlled trials (RCTs),
which are heterogeneous in size, design, and quality of
performance. These trials have been summarized in numer-
ous systematic reviews (3).

The conclusions of systematic reviews (4–6), which
provided input for national guidelines, are partially discor-
dant. None of these reviews has included the larger high-
quality trials that have been published over the past few
years (7–16). Furthermore, all of these reviews and meta-
analyses have considered the treatments to which spinal
manipulative therapy is being compared as equivalent,
meaning, for example, that no distinction was made
among studies comparing spinal manipulative therapy with
bed rest and studies comparing spinal manipulative therapy
with physical therapy. Only two recent reviews (17, 18)
compared spinal manipulative therapy with a homoge-
neous control group (sham treatment in both reviews).

Spinal manipulation has a prominent role in all na-
tional guidelines on the management of back pain (19).
However, the recommendations in these guidelines vary.

In most countries, spinal manipulative therapy is recom-
mended for acute low back pain. However, in the Nether-
lands, Australia, and Israel, the evidence is interpreted dif-
ferently (19). Recommendations also vary for chronic low
back pain; spinal manipulative therapy is recommended in
the Danish and Dutch guidelines but is not recommended
or is absent in the other national guidelines.

Our goal in this review is to update, improve, and
resolve inconsistencies in previous systematic reviews
through collaboration with the Cochrane Back Review
Group (20). We incorporate relevant clinical variables and
combine them with meta-analytic techniques to estimate
the effectiveness of spinal manipulative therapy relative to
other commonly used therapies (21). By presenting the
most current information on this complicated issue, we
provide support for individual and collective treatment de-
cisions.

METHODS

Literature Search
One reviewer searched the following computerized

bibliographic databases without language restrictions (22,
23): MEDLINE from January 1966 to January 2000, EM-
BASE from January 1988 to January 2000, and CINAHL
from January 1982 to January 2000. The highly sensitive
Cochrane Collaboration search strategy, which aims to
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identify all randomized, controlled trials, was used (20,
24). The same reviewer also searched for systematic reviews
on low back pain and spinal manipulation (25).

Additional specific subject headings and free text words
were used to identify papers on low back pain and spinal
manipulation (20). The Cochrane Controlled Trial Regis-
ter was searched (24). Finally, references from retrieved
articles were screened. To determine whether a study
should be included, the abstracts of all identified papers
were assessed by the same reviewer who performed the
computerized bibliographic search. If there was any doubt,
the full article was retrieved and read independently by
both reviewers. Disagreements were resolved by consensus.

Literature Selection
We included studies that met the following condi-

tions: 1) adult patients with low back pain, regardless of
radiation pattern; 2) comparison of manipulation or mo-
bilization for low back pain with another treatment or con-
trol (manipulation differs from mobilization in that it fo-
cuses on a different range of motion of the involved joint;
unless otherwise indicated, spinal manipulative therapy re-
fers to both hands-on treatments in this review; co-inter-
ventions were allowed); 3) at least one clinically relevant
outcome measure (pain, global improvement, back pain–
specific functional status, or generic functional status) (26);
4) follow-up of at least 1 day; 5) publication as a full report
before January 2001.

Quality Assessment
Quality can be assessed by using different checklists or

scales. We used the quality list from the Cochrane Back
Review Group (20) to assess methodologic quality. This
list contains items relevant to the description, internal va-
lidity, and statistical issues of the study (Table 1). Each
criterion was rated as positive, negative, or inconclusive

(insufficient information presented). Equal weights were
applied, resulting in a total score for internal validity of
each study, by adding the number of positive criteria
(range, 0 to 10); higher scores indicated a lower likelihood
of bias. In addition, we scored the list of Jadad and col-
leagues (27, 28). We used multiple criteria and scales be-
cause of the absence of a consensus on a “gold standard”
for quality, especially for interventions such as spinal ma-
nipulative therapy, for which true double-blinding is not
feasible.

The articles were not blinded for authors, journal, or
year of publication (27) because the two reviewers were
familiar with most of the articles from their previous re-
views. Included articles were independently assessed for
methodologic quality by the two authors. Disagreements
were discussed and resolved in a consensus meeting.

Data Extraction
Data were independently extracted by the two review-

ers and checked for accuracy by two other authors.

Statistical Analysis
We briefly describe the analysis here. The Appendix

(available at www.annals.org) describes the analysis in de-
tail. We classified studies by the duration of back pain
(acute, chronic, mixed, and unsure), presence of leg pain,
profession of manipulator, comparison therapy, outcome
measured, and follow-up time. “Short-term” follow-up was
less than 6 weeks; for the meta-analysis, we chose the
outcome measurement closest to 3 weeks. “Long-term”
follow-up was more than 6 weeks; for the meta-analysis, we
chose the outcome measurement closest to 6 months. For
each study that had data available for each of the four
outcomes (short-term pain, long-term pain, short-term
function, and long-term function), we calculated the effect
sizes of the changes in outcome between the reference spi-
nal manipulative therapy group and all comparison therapy

Table 1. Criteria for the Methodologic Assessment of
Randomized Clinical Trials (Cochrane Back Review Group
and Editorial Board Quality List)*

Cochrane
Back Pain
Group Score

Criteria

V1 Adequate randomization: adequate procedure for
generation of a random-number sequence

V2 Concealed randomization
V3 Care provider blinded
V4 Control for co-interventions
V5 Co-interventions reported for each group separately
V6 Patient blinded
V7 Outcome assessor blinded
V8 Withdrawals and dropouts: �20% for short-term

follow-up; �30% for intermediate-term and
long-term follow-up and no substantial bias
(numeric inequality between groups or
differences in reasons for withdrawal or dropout)

V9 Identical timing of outcome assessment
V10 Intention-to-treat analysis

* From van Tulder et al. (20).

Context

The role of spinal manipulation in the treatment of low
back pain remains controversial, possibly because previous
summaries of the evidence have compared spinal manipu-
lation with a combination of traditional therapies rather
than with individual therapies.

Contribution

This meta-analysis of randomized clinical trials found that
spinal manipulation was more effective than sham therapy
but was no more or less effective than general practitioner
care, analgesics, physical therapy, exercise, or back school.

Implications

While some patients with low back pain may prefer spinal
manipulation to traditional therapies, there is no evidence
that it achieves better outcomes than standard treatments.

–The Editors
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groups in the study. An effect size is the ratio of the dif-
ference in mean outcomes between the spinal manipulative
therapy and comparison therapy groups divided by its stan-
dard deviation; it is a unitless measure of comparison for
results reported by using different measurement scales (for
example, pain measured by using a 100-mm visual ana-
logue scale [VAS] or a 7-point pain rating scale). A positive
effect size indicates that spinal manipulative therapy was
beneficial, that is, function increased or pain decreased, as
compared with the alternative therapy. For each outcome,
we assessed the degree of heterogeneity in all effect sizes
within each back pain stratum by use of a forest plot and
chi-square test (29).

Ideally, we would have liked to compare spinal manip-
ulative therapy with each different therapy for each out-
come within each back pain stratum, but this was not
possible because the data were sparse. Therefore, we used
available research evidence and the clinical judgment of
similar effectiveness of the Editorial Board of the Cochrane
Back Review Group to group the comparison therapies
into the following clusters of presumed effectiveness:

1. Sham: Used to assess efficacy rather than effective-
ness.

2. Conventional general practitioner care and analge-
sics: Although general practitioners may suggest other ther-
apy for back pain in addition to prescribing medication,
empirical evidence shows that 80% of initial visits to pri-
mary care providers for back pain result in an analgesic
prescription (38); consequently, we considered these two
categories sufficiently similar to pool.

3. Physical therapy and exercise: Both are considered
to be activating therapies; in general, exercises are often a
key component of physical therapy, making up 30%, 33%,
and 100% of the treatment delivered in three studies of
“physical therapy” for patients with low back pain (7–10,
39).

4. Traction, corset, bed rest, home care, topical gel, no
treatment, diathermy, and minimal massage: Treatments
that were considered to lack evidence of benefit or have
evidence of harm (40).

5. Back school: Treatments that did not conceptually
fit with any other group.

For each outcome, we fit a random-effects meta-
regression (33) model, in which effect size is the unit of
observation, to compare the effect of spinal manipulative
therapy with that of alternative therapies while controlling
for other variables. The model contained indicator vari-
ables for the five alternative therapy clusters and main ef-
fects for duration of back pain (chronic, acute, mixed, or
unsure). Although we also developed estimates for patients
with mixed pain patterns and “unsure,” we do not present
them because the number of studies was too small. We also
fit a series of models with increasingly complex parameter-
izations of the treatment effect to investigate the robustness
of our results (see Appendix, available at www.annals.org).

We tested for interactions between duration of back

pain and therapy cluster; we also investigated the effect of
adjustments for the presence of leg pain and the profession
of the manipulator. Because some studies provided spinal
manipulative therapy in combination with other therapies,
we also repeated our analysis on the subset of studies that
assessed “manipulation” (as defined by the use of this word
in the description of the intervention) as the sole or pre-
dominant treatment. Because a study can have more than
one comparison group, it can contribute more than one
effect size to the analysis. Multiple effect sizes from a single
study may be correlated because they are based on compar-
ison to the same spinal manipulative therapy group. We
assessed the possible effect of this correlation on our results
by conducting a sensitivity analysis. We also conducted
sensitivity analyses to determine how excluding outlying
effect sizes or including only studies with continuous or
dichotomous outcomes affected our results. Finally, we
checked for publication bias for each outcome by using
both graphic and statistical testing techniques (36, 37).

For interpretability, the observed effect sizes shown in
the forest plots and the estimated effect sizes from the
models were backtranslated into clinically relevant values
by using the 100-mm VAS scale for pain and the Roland
Disability Questionnaire (RDQ) for function (assuming a
standard deviation of 25 for the VAS and 6 for the RDQ).
As an example, if the effect size for pain was 0.2, we
present the result as 5 mm on the VAS, which indicates
that spinal manipulative therapy is associated with a 5-mm
reduction in pain as compared with the relevant compari-
son group. We used a standard P value of 0.05 to assess
statistical significance. On the basis of discussion with the
Cochrane Back Editorial Board, we considered a 10-mm
difference on the VAS and a 2-point or greater difference
on the RDQ as clinically relevant.

RESULTS

Our search strategy identified 1153 potentially rele-
vant abstracts. After review of the full text of articles, 53
articles were included (7–16, 39, 41–82), representing 39
studies meeting our inclusion criteria. The Appendix Fig-
ure (available at www.annals.org) is a flow chart of the
selection. We excluded one study because it did not report
sample sizes by group (82). Table 2 is a condensed version
of an evidence table describing the key clinical and meth-
odologic characteristics of each included study. Appendix
Table 1 (available at www.annals.org) is a complete version
of this table. Appendix Table 2 (available at www.annals
.org) describes the excluded studies. There were 29 com-
parisons of spinal manipulative therapy for patients with
acute or subacute pain, 29 comparisons of spinal manipu-
lative therapy for patients with subacute or chronic pain,
and 14 comparisons of spinal manipulative therapy for pa-
tients with mixed or unsure durations of pain. Most studies
excluded patients with sciatica; 12 comparisons were re-
stricted to patients with sciatica. The studies included a
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Table 2. Evidence Table

Study (Reference),
Year*

Duration Presence of
Sciatica

Sample
Size†

Comparison Group Quality
Score‡

Outcomes
Reported

Glover et al. (41), 1974 Acute/semi-acute Unsure 84 Diathermy 6; 3; 3 Short-term pain
Doran and Newell (42), 1975 Mixed Excludes sciatica 395 Analgesic, corset, or physical therapy 4; 2; 2 Short-term pain

Short-term function
Long-term pain

Bergquist-Ullman and Larsson
(43), 1977

Acute/semi-acute Excludes sciatica 150 Back school or diathermy 3; 2; 2 Short-term pain

Evans et al. (44), 1978 Semi-acute/chronic Includes sciatica 32 Analgesic 5; 2; 2 Short-term pain
Short-term function

Sims-Williams et al. (45), 1978 Mixed Includes sciatica 87 Diathermy 5; 1; 1 Short-term pain
Long-term pain

Rasmussen (46), 1979 Acute Excludes sciatica 24 Diathermy 4; 2; 2 Short-term pain
Sims-Williams et al. (47), 1979 Mixed Includes sciatica 90 Diathermy 5; 1; 1 Short-term pain

Long-term pain
Coxhead et al. (48), 1981 Mixed Restricted to sciatica 572 Traction, exercise, or corset 5; 3; 3 Short-term pain

Short-term function
Long-term function

Hoehler et al. (49–51), 1981 Mixed Excludes sciatica 58 Sham 3; 1; 3 Short-term pain
Short-term function

Zylbergold and Piper (52), 1981 Unsure Excludes sciatica§ 28 Exercise or home care 3; 1; 1 Short-term pain
Short-term function

Farrell and Twomey (53), 1982 Acute Excludes sciatica§ 24 Physical therapy 5; 2; 2 Short-term pain
Godfrey et al. (54), 1984 Acute Unsure 72 Physical therapy 5; 2; 2 Short-term pain

Short-term function
Gibson et al. (55), 1985 Semi-acute/chronic Excludes sciatica§ 71 Diathermy 6; 2; 2 Short-term pain

Long-term pain
Waterworth and Hunter (56),

1985
Acute Excludes sciatica§ 108 Analgesics or physical therapy 4; 2; 2 Short-term pain

Waagen et al. (57), 1986 Semi-acute/chronic Excludes sciatica§ 19 Sham 5; 2; 4 Short-term pain
Hadler et al. (58, 59), 1987 Acute Unsure 28 Sham 6; 2; 3 Short-term function
Mathews et al. (60), 1987 Acute/semi-acute Excludes sciatica 53 Diathermy 6; 2; 2 Short-term pain

Short-term function
Acute/semi-acute Restricted to sciatica 207 Diathermy Short-term pain

Short-term function
Ongley et al. (61), 1987 Chronic Excludes sciatica 81 Sham 7; 3; 4 Short-term pain

Short-term function
Long-term pain
Long-term function

Postacchini et al. (62), 1988 Acute Excludes sciatica 82 Analgesics, back school, physical
therapy, or topical gel

3; 2; 2 Long-term pain

Semi-acute/chronic Excludes sciatica 66 Analgesics, back school, physical
therapy, or topical gel

Long-term pain

Acute Restricted to sciatica 66 Analgesics, bed rest, physical
therapy, or topical gel

Long-term pain

Semi-acute/chronic Restricted to sciatica 80 Analgesics, back school, physical
therapy, or topical gel

Long-term pain

Acute Excludes sciatica 82 Analgesics, back school, physical
therapy, or topical gel

Short-term pain

Acute Excludes sciatica 76 Analgesics, bed rest, physical
therapy, or topical gel

Short-term pain

Semi-acute/chronic Excludes sciatica 77 Analgesics, back school, physical
therapy, or topical gel

Short-term pain

Acute Restricted to sciatica 83 Analgesics, bed rest, physical
therapy, or topical gel

Short-term pain

Semi-acute/chronic Restricted to sciatica 80 Analgesics, back school, physical
therapy, or topical gel

Short-term pain

Kinalski et al. (63), 1989 Unsure Unsure 111 Physical therapy 1; 1; 1 Short-term pain
Bronfort (64), 1989 Mixed Includes sciatica 19 Usual care 4; 2; 2 Short-term pain

Short-term function
Long-term pain
Long-term function

MacDonald and Bell (65), 1990 Acute/semi-acute Includes sciatica 66 Usual care 5; 1; 1 Short-term function
Long-term function

Herzog et al. (66), 1991 Semi-acute/chronic Unsure 29 Back school 3; 2; 2 Short-term pain
Koes et al. (67–70), 1992 Semi-acute/chronic Excludes sciatica 214 Usual care, physical therapy, or

diathermy
8; 3; 3 Short-term pain

Short-term function
Long-term pain
Long-term function

Continued on following page
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total of 5486 patients; study sample sizes ranged from 19
to 666 (median, 92). Quality varied but tended to be
higher in the more recent studies.

Except for long-term function for patients with acute
low back pain, the null hypothesis of no heterogeneity was
rejected for all outcomes for patients with acute and
chronic low back pain. Figures 1 and 2 show the forest
plots for short-term pain for patients with acute and
chronic low back pain.

Effectiveness of Spinal Manipulative Therapy Compared
with Other Specific Therapies

Figure 3 presents studies of patients with acute low
back pain. Compared with sham therapy, patients receiv-
ing treatment that included spinal manipulative therapy
had clinically important short-term improvements in pain
and on the RDQ (10-mm difference in pain [95% CI, 2 to
17 mm]; 2.8-mm difference on the RDQ [CI, �0.1 to
5.6]). However, the improvement in function did not
reach a conventional level of statistical significance. Com-

pared with other therapies, the only finding of statistical
significance favoring spinal manipulative therapy was an
improvement in short-term pain, which was seen when
spinal manipulative therapy was compared with the group
of therapies judged to be ineffective or possibly even harm-
ful. However, the clinical significance of this finding is
questionable (4-mm difference in pain). The point esti-
mate of improvement in short-term function for treatment
with spinal manipulative therapy compared with the inef-
fective therapies was clinically significant but did not reach
a conventional level of statistical significance (2.1-point
difference on the RDQ [CI, �0.2 to 4.4]). The differences
between patients treated with spinal manipulative therapy
and those treated with any of the conventionally advocated
therapies were not statistically or clinically important.

Figure 3 also reports the results for patients with
chronic low back pain. Results are similar to those seen for
patients with acute low back pain. The only findings of
statistical or clinical significance are the comparisons of

Table 2—Continued

Study (Reference),
Year*

Duration Presence of
Sciatica

Sample
Size†

Comparison Group Quality
Score‡

Outcomes
Reported

Pope et al. (71, 72), 1992 Semi-acute/chronic Excludes sciatica 144 Corset, diathermy, or minimal
massage

6; 3; 3 Short-term pain
Short-term function

Wreje et al. (73), 1992 Acute/semi-acute Excludes sciatica 39 Sham 3; 2; 2 Short-term pain
Cramer et al. (74), 1993 Acute Excludes sciatica 35 Diathermy 4; 1; 1 Short-term pain

Short-term function
Delitto et al. (75), 1993 Acute/semi-acute Includes sciatica 24 Exercise 3; 2; 2 Short-term function
Blomberg et al. (11–15), 1994 Acute/semi-acute Includes sciatica 101 Usual care 7; 2; 2 Short-term pain

Short-term function
Long-term pain
Long-term function

Erhard et al. (76), 1994 Acute/semi-acute Includes sciatica 12 Exercise 3; 3; 3 Short-term function
Timm (77), 1994 Chronic Excludes sciatica 200 Exercise, diathermy, or no treatment 3; 2; 2 Long-term function
Meade et al. (39, 78), 1995 Mixed Excludes sciatica 666 Physical therapy 5; 1; 1 Short-term pain

Long-term pain
Triano et al. (79), 1995 Semi-acute/chronic Excludes sciatica 129 Back school or sham 5; 3; 4 Short-term pain

Short-term function
Bronfort et al. (80), 1996 Semi-acute/chronic Includes sciatica 105 Analgesics 7; 2; 2 Short-term pain

Short-term function
Long-term pain

Hemmilä et al. (81), 1997 Semi-acute/chronic Unsure 113 Exercise or physical therapy 6; 3; 3 Long-term pain
Skargren et al. (8–10), 1997 Acute Excludes sciatica 105 Physical therapy 3; 2; 2 Long-term function

Semi-acute/chronic Excludes sciatica 146 Physical therapy Long-term function
Acute (�1 wk) Excludes sciatica 59 Physical therapy Long-term pain
Acute (1–4 wk) Excludes sciatica 105 Physical therapy Long-term pain
Semi-acute/chronic Excludes sciatica 146 Physical therapy Long-term pain
Acute Excludes sciatica 164 Physical therapy Short-term function
Semi-acute/chronic Excludes sciatica 147 Physical therapy Short-term function
Acute (�1 wk) Excludes sciatica 69 Physical therapy Short-term pain
Acute (1–4 wk) Excludes sciatica 105 Physical therapy Short-term pain
Semi-acute/chronic Excludes sciatica 147 Physical therapy Short-term pain

Cherkin et al. (7), 1998 Acute/semi-acute Excludes sciatica 307 Physical therapy or home care 5; 1; 1 Short-term pain
Short-term function
Long-term pain
Long-term function

Andersson et al. (16), 1999 Semi-acute/chronic Excludes sciatica 155 Usual care 7; 3; 3 Long-term pain
Long-term function

* Given in chronologic order.
† Represents number or analysis pairs that include spinal manipulative therapy—not the actual sample size of the study.
‡ Quality scores are given in this order: Cochrane Back Review Group (ratings, 0–10); Jadad (ratings, 0–5); “modified” Jadad (ratings, 0–5). For explanation, see Methods
section.
§ Presence of sciatica not reported in this study; determination is based on judgment of reviewers.
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spinal manipulative therapy with either a sham manipula-
tion (improvement in short-term pain, 10 mm [CI, 3 to 17
mm]; improvement in long-term pain, 19 mm [CI, 3 to 35
mm]; improvement in short-term function, 3.3 points on
the RDQ [CI, 0.6 to 6.0]) or the group of therapies judged
to be ineffective or perhaps harmful (improvement in
short-term pain, 4 mm [CI, 0 to 8]; improvement in short-
term function, 2.6 points on the RDQ [CI, 0.5 to 4.8]).

Other Clinical Variables and Sensitivity Analyses
We assessed the effect of leg pain as an effect modifier

and found it made little difference. Data were insufficient
to allow us to assess the effect of spinal manipulative ther-
apy as a treatment for patients with clearly defined sciatica.
A sensitivity analysis using the 25 studies that used manip-
ulation (instead of mobilization) alone or predominantly
instead of combining it with other therapies showed essen-
tially the same results as stated earlier. In addition, our
results did not differ when we assessed only those studies
that scored 3 or more on the Jadad scale (which has previ-
ously been shown to be a threshold associated with bias
[28]) or only those studies that scored 3 or more on a
“modified” Jadad scale (because true double-blinding can-
not be achieved in studies of spinal manipulative therapy,
we gave 1 point if the control patients were treated with a
sham and another point if a post-treatment assessment

showed that patients could not guess whether they received
“real” or “sham” spinal manipulative therapy). We also
found no difference in effectiveness depending on the pro-
fession of the manipulator (chiropractor or other).

Our visual assessment and formal statistical tests did
not detect any publication bias.

DISCUSSION

Spinal manipulative therapy had clinically and statisti-
cally significant benefits only when it was compared with
either sham manipulation or the group of therapies judged
to be ineffective or even harmful. Compared with other
advocated therapies for low back pain, including analgesics,
physical therapy, exercises, or back school, therapy that
included spinal manipulative therapy had neither statisti-
cally nor clinically significant benefits. Our comparison of
spinal manipulative therapy with a sham therapy suggests
that spinal manipulative therapy is probably more effective
than a placebo, but its effectiveness compared with other
advocated therapies is substantially less than previous re-
views and meta-analyses have suggested. Our sensitivity
analyses supported the robustness of our results with re-
spect to the type of manipulative therapy, profession of
manipulator, and the quality of the studies included.

Figure 1. Effect of spinal manipulative therapy (SMT) on short-term pain for acute low back pain.

GP � general practitioner; PT � physical therapy.
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The effectiveness of spinal manipulative therapy has
been the subject of persistent debate. We concluded that
there is no evidence for increased effectiveness of spinal
manipulative therapy compared with other advocated ther-
apies for acute and chronic low back pain. We identified
13 systematic reviews (5, 6, 104–114). Of these, 8 re-
ported favorable outcomes for patients with acute low back
pain or chronic low back pain (5, 6, 104–106, 108–110).
These reviews predate the more recent trials, and none
could assess the relative effectiveness of spinal manipulative
therapy compared with different kinds of control groups.
Our meta-analysis includes the newer RCTs comparing
spinal manipulative therapy with other active therapies.
Furthermore, advances in meta-analysis methods allowed
us to more precisely compare spinal manipulative therapy
with other specific therapies. These two factors are the
main reasons why results from our meta-analysis differ
from those of previous reviews.

A methodologic implication of our study is that ac-
counting for potential differences in the comparison
groups is important in assessing the effect of spinal manip-
ulative therapy. In the past, overall pooled results were
statistically and clinically significant in favor of manipula-
tive therapy; however, when spinal manipulative therapy
was compared with specific alternative therapies, this ben-
efit was consistent for only two comparison groups. This
may be true for other meta-analyses that have heteroge-
neous comparison groups.

Our results also have implications for future clinical
research on spinal manipulative therapy. While not all of
the 95% CIs in our analysis exclude improvements of
moderate clinical importance, most do. We interpret this
to mean that spinal manipulative therapy is very unlikely
to be a particularly effective therapy for any group of pa-
tients with back pain. While it is conceivable that spinal
manipulative therapy is very effective for a subgroup of
patients with back pain, this subgroup is probably small.
Therefore, future clinical trials of spinal manipulative ther-
apy, if undertaken at all, should concentrate not on effec-
tiveness but rather on cost-effectiveness, which is primarily
a function of the number of treatments needed to achieve
the most benefit.

The primary limitation of this review, common to
many such systematic reviews, is the uneven quantity and
quality of the original studies. Although our meta-regres-
sion models adjust for study-level differences, we cannot
correct for any biases inherent in individual studies. There
is little consensus on how study quality should be assessed
and on the optimal method of incorporating study quality
in statistical pooling (115). We used different techniques
for assessing quality because there is no gold standard. Our
sensitivity analysis using the only scale with empirical evi-
dence supporting it (the Jadad scale) upheld our primary
analysis. A third limitation is the possibility of publication
bias, which we attempted to minimize through an exten-
sive database search without language restrictions. We did

Figure 2. Effect of spinal manipulative therapy (SMT) on short-term pain for chronic low back pain.

GP � general practitioner; PT � physical therapy.
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not actively seek unpublished studies but no such data have
been brought to our attention, despite the widespread
knowledge in the low back pain community that we were
conducting this review. We assessed publication bias both
visually and statistically. The power of these methods,
however, is limited (116). An earlier report concluded that
not including “grey literature” leads to an overestimation
of the effect of therapy (117). Because our results do not
indicate that the effect of spinal manipulative therapy is
greater than that achieved with other advocated therapies,
we doubt that grey literature would have had a substantial
effect on our conclusions. Finally, there are several statisti-

cal issues. First, only a subgroup of studies assessed spinal
manipulative therapy given alone, some studies presented
continuous outcome measures, and some presented dichot-
omous measures. Second, our meta-regression model con-
tained only main effects because the data were sparse and
did not control for the correlation between multiple effect
sizes in the same study. We conducted sensitivity analyses
to assess the possible effect of the measurement differences,
test for possible interactions, and assess the effect of possi-
ble correlation. All sensitivity analyses upheld the conclu-
sions of our main analysis.

For patients, clinicians, and policymakers, our findings

Figure 3. Spinal manipulative therapy (SMT) for acute and chronic low back pain.

The bars represent CIs, and the values are scores for either the Roland Disability Questionnaire (RDQ) or visual analogue scale (VAS). Ineffective
therapies are traction, corset, bed rest, home care, topical gel, no treatment, diathermy, or minimal massage. GP � general practitioner; NS � no studies;
PT � physical therapy.
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that spinal manipulative therapy is substantially less effec-
tive than previously estimated should temper enthusiasm
for this treatment as “the” recommended therapy for pa-
tients with low back pain. We found no evidence that
spinal manipulative therapy is superior to other advocated
therapies, including analgesics, exercises, physical therapy,
and back schools. Neither did we find evidence that these
therapies are superior to spinal manipulative therapy.
Therefore, we conclude that spinal manipulative therapy is
one of several options of only modest effectiveness for pa-
tients with low back pain. Truly effective therapy for such
patients remains elusive.
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Appendix Table 1. Extended Evidence Table of Included Studies*

Study
(Reference),
Year

Setting; Duration; Radiation
Pattern

Interventions Outcomes and Follow-up CBPG
Scores†

Modified
Jadad
List

Pure
Jadad
List

Glover et al. (41),
1974

Work medical center; duration
of LBP not specified; radia-
tion pattern not specified

Standardized co-intervention
(served as placebo): de-
tuned diathermy for 4
consecutive days

I: Rotational manipulation
by first author; profession
of manipulator unclear
(n � 43)

R: No treatment (n � 41)

Pain (% relief); global im-
provement (3-point scale)
(not reported); pressure pain
(algometer) (not reported);
straight-leg raising (degrees)
(not reported)

Follow-up: 3 days, 7 days;
results of 1-month fol-
low-up not reported

V1 �
V2 �
V3 �
V4 �
V5 �
V6 �
V7 �
V8 �
V9 �
V10 �

Total‡ 6

3 3

Doran and Newell
(42), 1975

Hospital setting; acute, sub-
acute, and chronic LBP; no
radiation below knee

Standardized co-interven-
tions: paracetamol, 2 tab-
lets every 4 hours, as nec-
essary, and postural
advice

I: Manipulation and mobili-
zation at discretion of ma-
nipulator; profession of
manipulator unclear
(n � 98 at 3-week follow-
up); number of treat-
ments � average, 6.0;
minimum, 2/week

R1: Physiotherapy, accord-
ing to usual practice,
without manipulation
(n � 104 at 3-week fol-
low-up); number of
treatments � average,
7.3; minimum, 2/week

R2: Corset (type determined
by hospital (n � 93 at
3-week follow-up)

R3: No treatment (except
standardized co-interven-
tions)

Global improvement (6-point
scale); spinal mobility (in-
spection)

Follow-up: 3 weeks, 6 weeks,
3 months, 1 year

V1 �
V2 ?
V3 �
V4 ?
V5 �
V6 �
V7 �
V8 �
V9 �
V10 �

Total 4

2 2

Bergquist-Ullman
and Larsson
(43), 1977

Industry; acute and subacute
LBP (�8 weeks); no radia-
tion below knee

I: Manipulation and mobili-
zation according to
Cyriax, Kaltenborn, Lewit,
and Janda by PT; co-inter-
ventions: postural advice
and strengthening exer-
cises (n � 72); number of
treatments � average, 4;
maximum, 10

R1: Instructions and exer-
cises (n � 70); number
of treatments � 4 (in
2 weeks)

R2: Placebo short waves
(n � 75); number of
treatments � average, 5;
maximum, 10

Pain (pain index: range, 0–70);
functional status (10 items,
4-point scale); spinal mobil-
ity (modified Schober); ab-
senteeism (patient and in-
surance)

Follow-up: 10 days, 3 weeks,
6 weeks, 1 year

V1 �
V2 ?
V3 �
V4 �
V5 �
V6 �
V7 ?
V8 �
V9 �
V10 �

Total 3

2 2

Evans et al. (44),
1978

Setting unclear; most likely
hospital referrals; subacute
and chronic LBP (�3
weeks); probably with and
without radiation below
knee

Standardized co-interven-
tion; codeine phosphate,
two 16-mg capsules, as
necessary

I: Rotational thrust manipu-
lation to both sides by
MD (n � 15 at 3-week
follow-up); number of
treatments � 3 (on
weekly interval)

R: No treatment (n � 17
at 3-week follow-up)

Pain (4-point scale); global
improvement (4-point
scale); spinal mobility (centi-
meters)

Follow-up: 1, 2, and 3 weeks
Crossover design, possible

carry-over effect; therefore,
only first 3 weeks results
used in review

V1 �
V2 ?
V3 �
V4 �
V5 �
V6 �
V7 �
V8 �
V9 �
V10 ?

Total 5

2 2

Continued on following page
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Appendix Table 1—Continued

Study
(Reference),
Year

Setting; Duration; Radiation
Pattern

Interventions Outcomes and Follow-up CBPG
Scores†

Modified
Jadad
List

Pure
Jadad
List

Sims-Williams et
al. (45), 1978

General practice; duration un-
clear; radiation pattern un-
clear

I: Manipulation and mobili-
zation according to Mait-
land by PT; co-interven-
tions: traction, exercises,
heat (n � 40 at 3-month
follow-up); treatment �
5 during week 1 and then
3/week for 3 weeks; total
number of treatments �
14

R: Detuned diathermy by PT
(n � 43 at 3-month
follow-up); treatment �
5 during week 1 and then
3/week for 3 weeks; total
number of treatments �
14

Pain (6-point scale); spinal
mobility (degrees); absen-
teeism (questionnaire)

Follow-up: 1, 3, and 12
months

V1 �
V2 ?
V3 �
V4 ?
V5 �
V6 �
V7 �
V8 �
V9 �
V10 �

Total 5

1 1

Rasmussen (46),
1979

Outpatient department; acute
LBP; no radiation below
knee

I: Rotational manipulation in
pain-free direction by PT
(n � 12 at follow-up)

R: Short-wave diathermy
(n � 12 at follow-up);
number of treatments � 6
(3/week)

Pain (dichotomous); generic
functional status (dichoto-
mous); spinal mobility
(Schober, dichotomous);
absenteeism (not reported)

Follow-up: 2 weeks

V1 �
V2 ?
V3 �
V4 ?
V5 �
V6 �
V7 ?
V8 �
V9 �
V10 �

Total 4

2 2

Sims-Williams et
al. (47), 1979

Outpatient department; dura-
tion unclear; radiation pat-
tern unclear

I: Manipulation and mobili-
zation according to Mait-
land by PT; co-interven-
tions: traction, exercises,
heat (n � 42 at 3-month
follow-up); treatment �
daily for 1 week and then
3/week for 3 weeks; total
number of treatments �
14

R: Detuned diathermy by PT
(n � 40 at 3-month
follow-up); treatment �
daily for 1 week and then
3/week for 3 weeks; total
number of treatments �
14

Pain (6-point scale); spinal
mobility (degrees); absen-
teeism (questionnaire)

Follow-up: 1, 3, and 12
months

V1 �
V2 ?
V3 �
V4 ?
V5 �
V6 �
V7 �
V8 �
V9 �
V10 �

Total 5

1 1
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Appendix Table 1—Continued

Study
(Reference),
Year

Setting; Duration; Radiation
Pattern

Interventions Outcomes and Follow-up CBPG
Scores†

Modified
Jadad
List

Pure
Jadad
List

Coxhead et al.
(48), 1981

Hospital outpatient depart-
ment; duration of symp-
toms not specified; with
and without radiation below
knee

Factorial design: 4 interven-
tions (I, R1, R2, R3), each
yes or no, resulting in 16
combinations; numbers at
randomization not given;
each intervention given to
half of randomly assigned
patients (approximately
1/2 � 334 � 167)

Standardized co-interven-
tions: short-wave dia-
thermy and 1/2-hour
back school

Frequency of treatment for
all patients: daily for first
week, decreasing fre-
quency for next 3 weeks

I: Manipulation according to
Maitland by PT; average
number of treatments �
unclear

R1: Traction, motor-driven
Tru-Trac; average number
of treatments � unclear

R2: Exercises; average num-
ber of treatments �
unclear

R3: Corset, ready-made
fabric

Pain (VAS); global improve-
ment (3-point scale); absen-
teeism (% patients); medical
consumption (% patients)

Follow-up: 4 weeks, 4
months, and 16 months

V1 �
V2 ?
V3 �
V4 4
V5 �
V6 �
V7 ?
V8 �
V9 �
V10 �

Total 5

3 3

Hoehler et al.
(49–51), 1981

Hospital; acute, subacute, and
chronic LBP; radiation pat-
tern not specified

I: Rotational manipulation
(n � 56); profession of
manipulator unclear; num-
ber of treatments � not
specified

R: Soft tissue massage
(n � 39); number of
treatments � not specified

Pain (% very severe pain);
spinal mobility (fingertip–
floor); straight-leg raising
(degrees)

Follow-up: at discharge (tim-
ing unclear), 3 weeks after
discharge (timing unclear)

V1 �
V2 ?
V3 �
V4 ?
V5 �
V6 �
V7 �
V8 �
V9 ?
V10 ?

Total 3

3 1

Zylbergold and
Piper (52),
1981

Physiotherapy outpatient de-
partment; duration of
symptoms not specified; no
radiation below knee

I: Rotational mobilization by
PT (n � 8); number of
treatments � 8 (2/week)

R1: Physiotherapy (moist
heat, flexion exercises,
home exercises) (n � 10);
number of treatments �
4–6 (2–3/week for
2 weeks)

R2: Home care (instructions,
exercises) (n � 10); num-
ber of treatments � 4–6
(2–3/week for 2 weeks)

Pain (5-point scale); back
pain–specific functional sta-
tus (8 items, 5-point scale);
spinal mobility (centimeters)

Follow-up: 1 month

V1 �
V2 ?
V3 �
V4 ?
V5 ?
V6 �
V7 ?
V8 ?
V9 �
V10 �

Total 3

1 1

Farrell and
Twomey (53),
1982

Setting unclear, acute LBP;
radiation pattern unclear,
but no neurologic signs

I: Manipulation and mobili-
zation according to Stod-
dard and Maitland by PT
(n � 24); treatment �
3/week for maximum of
3 weeks; number of
treatments � average, 3.5

R: Microwave for 15 min-
utes and exercise
(n � 24); treatment �
3/week for maximum of
3 weeks; number of
treatments � average, 5.8

Pain (VAS); back pain–specific
functional status (Bergquist-
Ullman); spinal mobility (go-
niometer)

Follow-up: 1 and 3 weeks

V1 �
V2 ?
V3 �
V4 �
V5 �
V6 �
V7 ?
V8 �
V9 �
V10 �

Total 5

1 1
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Appendix Table 1—Continued

Study
(Reference),
Year

Setting; Duration; Radiation
Pattern

Interventions Outcomes and Follow-up CBPG
Scores†

Modified
Jadad
List

Pure
Jadad
List

Godfrey et al.
(54), 1984

Patients referred from primary
care; acute LBP (�2 weeks);
radiation pattern not speci-
fied

I: Rotational manipulation
according to Maigne by
DC or MD; co-interven-
tion; soft tissue massage
(n � 48); number of
treatments � unclear

R: Light massage by kin-
eologist or faradic current
(n � 42); number of
treatments � unclear; if
no improvement after
treatment (n � 5), manip-
ulation was performed

Pain (composite scale with
pain, stiffness, and tender-
ness) (5-point scale); generic
functional status (10 items);
spinal mobility (fingertip–
floor)

Follow-up: 2 weeks; incom-
plete follow-up at 3 weeks
(results not reported)

V1 �
V2 ?
V3 �
V4 �
V5 �
V6 �
V7 �
V8 �
V9 �
V10 5

Total �

2 2

Gibson et al. (55),
1985

Hospital outpatient depart-
ment; subacute and chronic
LBP (�2 months); radiation
pattern unclear

I: Manipulation and mobili-
zation by DO (n � 41);
number of treatments � 4
(on weekly interval)

R1: Short-wave diathermy
(n � 34); number of
treatments � 12 (3/week
for 4 weeks)

R2: Detuned short-wave
diathermy (n � 34); num-
ber of treatments � 12
(3/week for 4 weeks)

Pain (VAS); spinal mobility
(centimeters); analgesic use
(% patients); absenteeism
(% patients)

Follow-up: 2, 4, and 12 weeks

V1 �
V2 ?
V3 �
V4 �
V5 �
V6 �
V7 �
V8 �
V9 �
V10 �

Total 6

2 2

Waterworth and
Hunter (56),
1985

General practice; acute LBP
(�4 weeks); no radiation
below knee

Standardized co-interven-
tion: instructions

I: Manipulation by PT; co-
intervention: McKenzie
exercise therapy (n � 40);
number of treat-
ments � 10 (daily for
maximum of 2 weeks)

R1: Diflusinal, 500 mg twice
daily for 10 days (n � 37)

Pain (4-point scale); global
improvement (4-point
scale); spinal mobility (4-
point scale)

Follow-up: 4 and 12 days

V1 �
V2 ?
V3 �
V4 �
V5 �
V6 �
V7 �
V8 �
V9 �
V10 �

Total 4

2 2

Rupert and
Ezzeldin (82),
1985

Hospital; acute, subacute, and
chronic LBP; radiation pat-
tern unclear

Subgroup analysis for patients
with acute LBP (�4 weeks)
and subacute and chronic
LBP (�4 weeks)

I: Manipulation by DC
(n � ?); Number of treat-
ments � 8 (3/week)

R: Sham manipulation
(n � ?); Number of treat-
ments � 8 (3/week)

R2: Drugs and bed rest
(n � ?); Number of vis-
its � 8 (3 treatments/
week)

Pain (VAS); spinal mobility
(fingertip–floor); straight-leg
raising

Follow-up: 3 weeks

V1 �
V2 ?
V3 �
V4 ?
V5 �
V6 �
V7 ?
V8 ?
V9 �
V10 ?

Total 2

2 1

Waagen et al.
(57), 1986

Chiropractic college; subacute
and chronic LBP (�3
weeks); no radiation below
knee

I: Manipulation by DC
(n � 11); number of
treatments � 4–6 (2–3/
week for 2 weeks)

R: Sham manipulation by
DC (n � 18); number of
treatments � 4–6 (2–3/
week for 2 weeks)

Pain (VAS); spinal mobility
(standardized scores);
straight-leg raising

Follow-up: 2 weeks

V1 �
V2 �
V3 �
V4 �
V5 �
V6 �
V7 �
V8 �
V9 ?
V10 5

Total

4 2

Hadler et al. (58,
59), 1987

Primary care; acute LBP (�4
weeks); radiation pattern
not specified

I: Long-lever high-velocity
thrust manipulation by
MD (n � 28); number of
treatments � 1

R: Rotational mobilization by
MD (n � 26); number of
treatments � 1

Contrast is manipulation (I1)
versus mobilization (I2)

Global improvement (7-point
transition); back pain–
specific functional status
(Roland-Morris)

Follow-up: 3, 6, 9, and 12
days

Subgroup analysis: symptoms
at �2 weeks and symptoms
at 2–4 weeks

V1 �
V2 ?
V3 �
V4 �
V5 �
V6 �
V7 ?
V8 �
V9 �
V10 �

Total 6

3 2
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Appendix Table 1—Continued

Study
(Reference),
Year

Setting; Duration; Radiation
Pattern

Interventions Outcomes and Follow-up CBPG
Scores†

Modified
Jadad
List

Pure
Jadad
List

Mathews et al.
(60), 1987

Outpatient department; acute
and subacute LBP (�3
months); with and without
restricted straight-leg raising

Standardized co-interven-
tions: paracetamol, spinal
corset (when indicated),
instructions, and advice

I: Rotational or thrust ma-
nipulation by PT
(n � 165); number of
treatments � unclear
(most likely daily up to 2
weeks)

R: Infrared heat (n � 126);
number of treatments �
unclear (3/week for 15
minutes each)

Pain (6-point scale); straight-
leg raising (degrees); anal-
gesic use (pill count)

Follow-up: 2 weeks, 3
months, 6 months, 12
months

V1 �
V2 ?
V3 �
V4 �
V5 �
V6 �
V7 �
V8 �
V9 �
V10 �

Total 6

2 2

Ongley et al.
(61), 1987

Outpatient department, re-
cruitment by advertisement;
chronic LBP (�1 year); with
and without radiation below
knee

Standardized co-interven-
tions: paracetamol and
flexion exercises

I: Manipulation by MD; co-
interventions: first visit,
infiltration with lignocaine
and triamcinolone fol-
lowed by injection with
proliferant (n � 42); num-
ber of treatments � 1 ma-
nipulation followed by
weekly visits for co-inter-
vention for 5 weeks; total
of 6 visits

R: Nonforceful manipulation
by MD; co-interventions:
first visit, infiltration with
lignocaine followed by
injection with saline
(n � 40); number of
treatments � 1 sham ma-
nipulation followed by
weekly visits for co-inter-
vention for 5 weeks; total
of 6 visits

In index group, potentially
strong contribution of co-
intervention (corticoste-
roid injection)

Pain (VAS; back pain–specific
functional status (Roland
and Waddell); spinal mobil-
ity (degrees)

Follow-up: 1, 3, and 6 months

V1 �
V2 �
V3 �
V4 �
V5 �
V6 �
V7 �
V8 �
V9 �
V10 �

Total 7

4 3
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Appendix Table 1—Continued

Study
(Reference),
Year

Setting; Duration; Radiation
Pattern

Interventions Outcomes and Follow-up CBPG
Scores†

Modified
Jadad
List

Pure
Jadad
List

Postacchini et al.
(62), 1988

Hospital outpatient depart-
ment; acute (�4 weeks)
and chronic (�9 weeks)
LBP; with and without radi-
ation below knee

I: Manipulation by chiro-
practor (n � 87 at follow-
up); number of treatments
for patients with acute
LBP � 11 (daily for first
week, then 2/week);
number of treatments for
patients with chronic back
pain � 12 (2/week)

R1: Diclophenac “full dose”
(n � 81 at follow-up);
duration of treatment �
2 weeks

R2: Physiotherapy: massage,
electrotherapy, infrared,
etc. (n � 78 at follow-
up); number of treat-
ments � 15 (daily for
3 weeks)

R3: Bed rest (n � 29 at fol-
low-up); duration of treat-
ment � 6–8 days

R4: Back school (n � 50 at
follow-up); number of
treatments � 4 in 1 week

R5: Placebo gel (n � 73 at
follow-up); duration of
treatment � 1 or 2 weeks

Pain (4-point scale); back
pain–specific functional sta-
tus (10 items); spinal mobil-
ity (fingertip–floor); abdomi-
nal muscle strength

Follow-up: 3 weeks, 6 weeks,
and 6 months

Unequal numbers because not
all interventions applied on
the different patient groups
(acute-chronic)

V1 �
V2 ?
V3 �
V4 �
V5 �
V6 �
V7 ?
V8 ?
V9 �
V10 �

Total 3

2 2

Kinalski et al.
(63), 1989

Rehabilitation center; duration
of LBP not specified; radia-
tion pattern not specified

I: Manipulation according to
Janda, Lewit, and others;
profession of manipulator
unclear (n � 61); number
of treatments � not spec-
ified; duration of treat-
ment � 9.75 days

R: Physiotherapy (heat, in-
frared, traction, interfer-
ence currents) (n � 50);
number of treatments �
not specified; duration of
treatment � 20.7 days

Pain (4-point scale); spinal
mobility (Thomayer sign;
4-point scale); muscle
strength (4-point scale)

Follow-up: unclear, possibly at
end of treatment

V1 �
V2 ?
V3 �
V4 ?
V5 ?
V6 �
V7 ?
V8 ?
V9 �
V10 ?

Total 1

1 1

Bronfort (64),
1989

Primary care; acute, subacute,
and chronic LBP; with and
without radiation below
knee

Standardized co-intervention:
ergonomic instruction

I: Manipulation by DC
(n � 10); number of
treatments � average, 7.0

R: Medical treatment, in-
cluding physiotherapy,
analgesics, injections, and
bedrest (n � 11); number
of treatments � average,
7.7

Global measure of improve-
ment (6-point scale); symp-
toms (% patients), analgesic
use (% patients); absentee-
ism (% patients)

Follow-up: 1, 3, and 6 months

V1 �
V2 ?
V3 �
V4 ?
V5 �
V6 �
V7 �
V8 �
V9 ?
V10 �

Total 4

2 2

MacDonald and
Bell (65), 1990

General practice; acute, sub-
acute, and chronic LBP; ra-
diation pattern unclear

Standardized co-interven-
tion: occupational and
posture advice, exercises

I: Manipulation by DO
(n � 50); number of
treatments � unclear
(time interval was
2/week)

R: Clinic visits (n � 50);
number of treatments �
unclear

Pain (VAS); back pain–specific
functional status (12 items);
generic functional status
(VAS)

Follow-up: weekly for 3
months

Subgroup analyses: symptoms
at �2 weeks, symptoms at
2–4 weeks, and symptoms
at �4 weeks

V1 �
V2 ?
V3 �
V4 �
V5 �
V6 �
V7 ?
V8 �
V9 �
V10 �

Total 5

1 1
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Appendix Table 1—Continued

Study
(Reference),
Year

Setting; Duration; Radiation
Pattern

Interventions Outcomes and Follow-up CBPG
Scores†

Modified
Jadad
List

Pure
Jadad
List

Herzog et al. (66),
1991

Chiropractic college; subacute
and chronic LBP (�1
month) (sacroiliac disorder);
no radiation below knee

I: Manipulation (sacroiliac)
by chiropractor (n � 16 at
follow-up); number of
treatments � 10 (3/week)

R: Back school by PT
(n � 13 at follow-up);
number of treat-
ments � 10 (3/week)

Pain (VAS); back pain–specific
functional status (Oswestry);
sacroiliac mobility (Gillet
test); gait analysis (scales)

Follow-up: 3 weeks

V1 �
V2 ?
V3 �
V4 ?
V5 �
V6 �
V7 �
V8 �
V9 �
V10 �

Total 3

2 2

Koes et al.
(67–70), 1992

Primary care and advertise-
ment; subacute and chronic
LBP; no radiation below
knee

I: Manipulation and mobili-
zation according to direc-
tives of professional orga-
nization and performed by
PT; number of treat-
ments � average, 5.4;
mean duration of treat-
ment � 8.9 weeks

R1: Physiotherapy (exercises,
massage, heat, electro-
therapy) (n � 66); num-
ber of treatments � aver-
age, 14.7; mean duration
of treatment, 7.8 weeks

R2: Detuned diathermy and
ultrasonography (n � 64);
number of treatments �
average, 11.1; mean du-
ration of treatment � 5.8
weeks

R3: Visit general practitio-
ner: advice, analgesics,
exercises, bed rest, etc.
(n � 61); number of
treatments � 1

Pain (6-point scale); improve-
ment in main symptom (10-
point scale); global improve-
ment (6-point scale);
generic functional status
(SIP); spinal mobility (de-
grees)

Follow-up: 3, 6, 12, 26, and
52 weeks

V1 �
V2 �
V3 �
V4 �
V5 �
V6 �
V7 �
V8 �
V9 �
V10 �

Total 8

3 3

Pope et al. (71,
72), 1992

Chiropractic college; subacute
and chronic LBP (3 weeks–6
months); no radiation below
knee

I: Manipulation by DC
(n � 70); number of
treatments � 9 (3/week
for 3 weeks)

R1: Soft tissue massage
(n � 37); number of
treatments � 9 (3/week
for 3 weeks)

R2: Transcutaneous muscle
stimulation (n � 28);
treatment � 8 hours/day
for 3 weeks; number of
visits � 3/week

R3: Corset (n � 29); dura-
tion of treatment �
3 weeks

Pain (VAS); back pain–specific
functional status (Oswestry
and Roland–Morris); spinal
mobility (centimeters); fa-
tigue test; extension force
test

Follow-up: 3 weeks

V1 �
V2 �
V3 �
V4 ?
V5 �
V6 �
V7 �
V8 �
V9 �
V10 �

Total 6

3 3

Wreje et al. (73),
1992

General practice; subacute
and chronic LBP (sacroiliac
symptoms) (�3 months);
no radiation below knee

Standardized co-interven-
tion: paracetamol, infor-
mation on sick leave

I: Sacroiliac mobilization by
MD (n � 18 at follow-
up); number of treat-
ments � 1

R: Transverse frictions
(n � 21 at follow-up);
number of treatments � 1

Pain (VAS); absenteeism
(days); analgesic use (pill
count)

Follow-up: 3 weeks

V1 �
V2 ?
V3 �
V4 �
V5 �
V6 ?
V7 ?
V8 �
V9 �
V10 �

Total 3

2 2
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Appendix Table 1—Continued

Study
(Reference),
Year

Setting; Duration; Radiation
Pattern

Interventions Outcomes and Follow-up CBPG
Scores†

Modified
Jadad
List

Pure
Jadad
List

Cramer et al.
(74), 1993

Clinic chiropractic college;
acute LBP; no radiation be-
low knee

I: Side-lying manipulation by
DC; co-interventions in-
cluded electrical muscle
stimulation and cold packs
(n � 117); number of
treatments � 3–5 in
10 days

R: Detuned ultrasound, soft
tissue massage, and cold
packs by DC (n � 19);
number of treatments �
3–5 in 10 days

Pain (VAS); back pain–specific
functional status (Oswestry);
nerve conduction (Hmax/
Mmax)

Follow-up: unclear, most likely
10 days

V1 �
V2 ?
V3 �
V4 �
V5 �
V6 �
V7 ?
V8 �
V9 �
V10 �

Total 4

1 1

Delitto et al. (75),
1993

Physiotherapy department;
acute and subacute LBP
(�7 weeks); with or with-
out “leg symptoms”; radia-
tion pattern unclear

All randomly assigned patients
were initially classified as
fitting the McKenzie
“extension–mobilization”
category

I: Sacroiliac joint manipula-
tion at first visit; profes-
sion of manipulator un-
clear; co-intervention:
McKenzie extension exer-
cises (n � 14); number of
manipulations � 1 (total
of 3 visits in 1 week)

R: McKenzie flexion exer-
cises (n � 10); number
of flexion exercise treat-
ments � 3 visits in 1 week

Back pain–specific functional
status (Oswestry)

Follow-up: 1 week

V1 �
V2 �
V3 �
V4 �
V5 �
V6 �
V7 ?
V8 ?
V9 �
V10 �

Total 3

2

Blomberg et al.
(11–15), 1994

Primary care; acute and sub-
acute LBP (�3 months)
with and without radiation
below knee

I: Manipulation and mobili-
zation according to Kalt-
enborn, Evjent, and Ham-
berg by one MD; co-
interventions: muscle
stretching, auto-traction
(15%), steroid injection
(54%) (n � 48); number
of treatments by MD �
average, 2.8; by PT �
average, 2.0

R: Standardized conven-
tional activating treatment
(many types) by MDs and
PTs (n � 53); number of
treatments by MD �
average, 3.8; by PT �
average, 8.6

Pain (VAS); back pain–specific
functional status (VAS, 15
questions); generic func-
tional status (VAS, 27
items); spinal mobility; ab-
senteeism (health insurance
data); drug use

Follow-up: 1, 2, and 4 months
By telephone (11-point scales):

pain, disability, recovery,
and drug use (pill count)

Telephone follow-up: 3, 7, 14,
21, and 90 days

V1 �
V2 �
V3 �
V4 �
V5 �
V6 �
V7 �
V8 �
V9 �
V10 �

Total 7

2 2

Erhard et al. (76),
1994

Physiotherapy department;
acute and subacute LBP
(�3 months) with or with-
out “leg symptoms”; radia-
tion pattern unclear

I: Sacroiliac joint manipula-
tion at first visit and re-
peated, if indicated; co-
intervention: flexion and
extension exercises
(n � 12) by persons in
various professions, in-
cluding DC and PT; num-
ber of manipulation treat-
ments � 1–2 (total of
3 visits in 1 week)

R: McKenzie extension exer-
cises (n � 12); number of
treatments � 3 visits in
1 week

Back pain–specific functional
status (Oswestry)

Follow-up: 1 and 4 weeks

V1 �
V2 ?
V3 �
V4 �
V5 �
V6 �
V7 ?
V8 �
V9 �
V10 �

Total 3

3 3

Continued on following page
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Appendix Table 1—Continued

Study
(Reference),
Year

Setting; Duration; Radiation
Pattern

Interventions Outcomes and Follow-up CBPG
Scores†

Modified
Jadad
List

Pure
Jadad
List

Timm (77), 1994 Industry, post-laminectomy;
chronic LBP (�6 months);
no radiation below knee

I: Large-amplitude, low-
velocity manipulation ac-
cording to Maitland by PT
(n � 50); number of
treatments � 24 (3/week)

R1: Physiotherapy (hot
packs, ultrasound, TENS
(n � 50); number of
treatments � 24 (3/week)

R3: High-tech McKenzie
exercises (n � 50); num-
ber of treatments � 24
(3/week)

R4: No treatment (n � 50)

Back pain–specific functional
status (Oswestry); spinal
mobility (Cybex, Schober)

Follow-up: 8 weeks

V1 �
V2 ?
V3 �
V4 ?
V5 �
V6 �
V7 ?
V8 ?
V9 �
V10 �

Total 3

2 2

Meade et al. (78,
39), 1995

Outpatient physiotherapy de-
partments and chiropractic
clinics; acute, subacute, and
chronic LBP with and with-
out radiation below knee

I1: Manipulation by DC; co-
interventions: exercises
(9%), traction (2%), cor-
set (2%) (n � 378); num-
ber of treatments � 9.1

I2: Physiotherapy by PT,
including manipulation
and mobilization accord-
ing to Maitland (72%),
manipulation according to
Cyriax (12%), traction
(25%), corset (4%), exer-
cises (30%); number of
treatments � 6.3

Contrast index group 1 and
index group 2 mainly
comparison of two manip-
ulative regimens

Pain (proportion at 1 year;
back pain–specific functional
status (Oswestry); spinal
mobility (centimeters), drug
use (proportion); straight-leg
raising (degrees)

V1 �
V2 �
V3 �
V4 �
V5 �
V6 �
V7 ?
V8 �
V9 �
V10 �

Total 5

1 1

Triano et al. (79),
1995

Chiropractic college; subacute
and chronic LBP (�50
days); no radiation below
knee

I: Manipulation by DC
(n � 47 at follow-up);
number of treatments �
12 (daily for 2 weeks)

R1: Sham manipulation
(n � 39 at follow-up);
number of treatments �
12 (daily for 2 weeks)

R2: Back education program
(n � 43 at follow-up);
number of treatments �
12 (daily for 2 weeks)

Pain (VAS); back pain–specific
functional status (Oswestry);
depression (Zung)

Follow-up: 2 and 4 weeks

V1 �
V2 �
V3 �
V4 ?
V5 �
V6 �
V7 �
V8 �
V9 �
V10 �

Total 5

4 3

Bronfort et al.
(80), 1996

Primary care, advertisement;
subacute and chronic LBP
(�6 weeks); no radiation
below knee

I1: Thrust manipulation by
DC; co-intervention:
strengthening exercises
(n � 17); number of treat-
ments � 10 in 5 weeks

I2: Thrust manipulation by
DC; co-intervention:
stretching exercises
(n � 51); number of treat-
ments � 10 in 5 weeks

R: Naproxen, two 500-mg
tablets twice daily for 5
weeks; co-intervention:
strengthening exercises
(n � 52)

Index 1 and reference
groups have equal co-
intervention

Randomization ratio (I1):(I2):
R � 3:2:2

Pain (11-point scale); back
pain–specific functional sta-
tus (Roland–Morris); generic
functional status (COOP–
WONCA); spinal mobility
(Schober); trunk strength
(motion analyzer)

Follow-up: 5 weeks, 11
weeks, 1 year

V1 �
V2 �
V3 �
V4 �
V5 �
V6 �
V7 �
V8 �
V9 �
V10 �

Total 7

2 2

Continued on following page
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Appendix Table 1—Continued

Study
(Reference),
Year

Setting; Duration; Radiation
Pattern

Interventions Outcomes and Follow-up CBPG
Scores†

Modified
Jadad
List

Pure
Jadad
List

Hemmilä et al.
(81), 1997

Primary care center and ad-
vertisement; subacute and
chronic back pain (�7
weeks) with and without
radiation below knee (18
patients with acute LBP
were randomly assigned but
not analyzed)

I: Bone-setting for folk-
healer, mainly mobiliza-
tion (n � 45); number of
treatments � 8.1 in
6 weeks

R1: Physiotherapy, mainly
manual (no thrusts), ther-
mal, electrotherapy by PT
(n � 34); number of
treatments � 9.9 in
6 weeks

R2: Home exercises with
individual instruction by
PT (n � 35); number of
treatments � 4.5 in
6 weeks

Pain (VAS); spinal mobility
(Schober); side bending (de-
grees); extension (degrees);
straight leg raising (de-
grees); pressure pain thresh-
old level L5 (in N/m2)

Follow-up: 6 weeks, 3
months, and 6 months

V1 �
V2 ?
V3 �
V4 �
V5 �
V6 �
V7 �
V8 �
V9 �
V10 �

Total 6

3 3

Skargren et al.
(8–10), 1997

Primary care centers; acute,
subacute, and chronic LBP;
no radiation below knee

I: Manipulation at discretion
of DC, manipulation
(98%) and mobilization
(11%) (n � 179); number
of treatments � 4.9 in
average of 4.1 weeks

R: Physiotherapy at discre-
tion of PT, manipulation
(2%) and mobilization
(36%); also, traction, soft
tissue treatment, McKen-
zie exercises (n � 144);
number of treatments �
6.4 in average of 4.7
weeks

Pain (VAS); global improve-
ment (7-point scale); back
pain–specific functional sta-
tus (Oswestry); generic
functional status (6-point
scale); medical consumption
(questionnaire and log ther-
apist); absenteeism (ques-
tionnaire)

Follow-up: 6 months and 1
year

V1 �
V2 ?
V3 �
V4 �
V5 �
V6 �
V7 NA
V8 ?
V9 �
V10 �

Total 3

2 2

Cherkin et al. (7),
1998

Primary care patients from
health maintenance organi-
zation; acute, subacute, and
chronic LBP; no radiation
below knee

I: Manipulation by DC,
mainly thrusts (n � 122);
number of treatments �
average, 6.9 in 4 weeks

R1: McKenzie exercise ther-
apy by PT (n � 133);
number of treatments �
average, 4.6 in 4 weeks

R2: Education booklet
(n � 66)

Pain (11-point scale); back
pain–specific functional sta-
tus (Roland); medical con-
sumption (registration and
questionnaire)

Follow-up: 4 weeks, 12
weeks, 52 weeks, and 104
weeks

V1 �
V2 �
V3 �
V4 �
V5 �
V6 �
V7 NA
V8 �
V9 �
V10 �

Total 5

1 1

Andersson et al.
(16), 1999

Primary care patients from
health maintenance organi-
zation; subacute and
chronic LBP; few patients
with radiation below knee

I: Osteopathic treatment by
DO, including thrusts,
muscle energy, articula-
tion, and myofascial re-
lease (n � 83); number of
treatments unclear; treat-
ment done in a 12-week
period

R: Standard allopathic care,
including medication,
active physical therapy,
ultrasound, diathermy,
corset (n � 72); number
of visits to health mainte-
nance organization, 8 in a
12-week period; total
number of treatments,
including those from other
therapists � unclear

Pain (VAS); back pain–specific
functional status (Oswestry);
spinal mobility (flexion and
extension in degrees);
straight-leg raising (degrees)

Follow-up: 12 weeks

V1 �
V2 �
V3 �
V4 �
V5 �
V6 �
V7 �
V8 �
V9 �
V10 �

Total 7

3 3

* CBPG � Cochrane Back Pain Group; COOP-WONCA � Dartmouth Primary Care Cooperative Information Project Functional Health Assessment Charts/World
Organization of National Colleges, Academies, and Academic Associations of General Practice/Family Physicians; DC � chiropractor; DO � osteopathic physician;
I � index group; LBP � low back pain; MD � medical doctor; PT � physiotherapist; R � reference group; SIP � Sickness Impact Profile; TENS � transcutaneous
electrical nerve stimulation; VAS � visual analogue scale.
† Validity items for the CBPG: V1, randomization; V2, allocation concealment; V3, blinding care provider; V4, control for co-interventions; V5, report of co-interventions
for each group; V6, blinding patient; V7, blinding outcome assessor; V8, withdrawals and dropouts; V9, timing of outcome assessment comparable; V10, intention-to-treat
analysis. Options for the validity items: � � positive; � � negative; ? � do not know; NA � not applicable.
‡ Validity score total is the addition of all items scored positive (range, 0–10); high score indicates good internal validity.
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Appendix Table 2. Excluded Studies

Study (Reference), Year Reason for Exclusion*

Arkuszewski (84), 1986 Only alternate selection; no truly randomized
allocation

Brennan et al. (85),
1994

No relevant outcome measure (pain or disability)

Cibulka et al. (86),
1988

No relevant outcome measure (pain or disability)

Côté et al. (87), 1994 Healthy participants (no patients); follow-up � 1
day; no relevant outcome measure (pain or
disability)

Coyer and Curwin
(88), 1955

Only alternate selection; no truly randomized
allocation

Ellestad (89, 90), 1988 No relevant outcome measure (pain or
disability); not all participants had low back
pain

Gemmell and Jacobson
(91), 1995

Follow-up � 1 day

Gibson et al. (92),
1993

No relevant outcome measure (pain or
disability); follow-up � 1 day

Gilbert et al. (93),
1985

No manipulation or mobilization

Haas et al. (94), 1995 Healthy participants (no patients); no relevant
outcome measure (pain or disability);
follow-up � 1 day

Helliwell and Cunliffe
(95), 1987

No relevant outcome measure (pain or disability)

Indahl et al. (96), 1995 No manipulation or mobilization
Khalil et al. (97), 1992 No manipulation or mobilization
Kokjohn et al. (98),

1992
Follow-up � 1 day

Nwuga (99), 1982 Only alternate selection; no truly randomized
allocation

Petty (100), 1995 No truly randomized allocation
Sanders et al. (101),

1990
Follow-up � 1 day

Siehl et al. (102), 1971 No relevant outcome measure (pain or disability)
Terrett and Vernon

(103), 1984
No relevant outcome measure (pain or disability)

* “Only alternate selection” is defined as follows: the therapy received by a patient
can be predicted by 1) the order in which the patient enters the study or 2) patient
characteristics (for example, file number or date of birth). Thus, the persons who
decide which patients enter the study can manipulate the allocation of therapy to
a certain patient (with specific good or bad prognoses) by either 1) changing the
order of entry into the study or 2) by excluding patients not suited for the treat-
ment that he or she would receive based on his or her determinant (for example,
file number or date of birth).
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