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Abstract
Background: Headache after cervical or lumbar puncture has long been attributed
to early mobilization; however, there is little evidence for this. We performed a
systematic literature review and meta-analysis of randomized controlled trials to
assess whether longer bed rest is better than immediate mobilization or short
bed rest in preventing headache.
Methods: We searched EMBASE (1988 to March 2001), MEDLINE (1966 to May
2001), Pascal Biomed (1996 to February 2001), Current Contents (1997 to September 1999), PsycINFO (1966 to May 2001), the Cochrane Controlled Trial
Register (last search May 15, 2001), textbooks and references of the papers selected. Studies were eligible if patients underwent cervical or lumbar puncture for
any reason and were randomly assigned to either a long or a short period of bed
rest. Data were abstracted independently by 2 investigators to a predefined form.
Results: We found 16 randomized controlled trials involving 1083 patients assigned to immediate mobilization or a short period of bed rest (up to 8 hours)
and 1128 patients assigned to a longer period of bed rest (0.5 to 24 hours).
Puncture was performed for anesthesia (5 trials), myelography (6 trials) and diagnostic reasons (5 trials). None of the trials showed that longer bed rest was superior to immediate mobilization or short bed rest for preventing headache after
puncture. When pooling the results of the trials in the myelography group and
the diagnostic group, the relative risks of headache after puncture were 0.93
(95% confidence interval [CI] 0.81–1.08) and 0.97 (95% CI 0.79–1.19) respectively. We did not pool the results from the trials in the anesthesia group because of clinical heterogeneity, but shorter bed rest appeared to be superior.
Interpretation: There was no evidence that longer bed rest after cervical or lumbar
puncture was better than immediate mobilization or short bed rest in reducing
the incidence of headache.
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eadache is a frequent problem following cervical or lumbar puncture. Several textbooks recommend bed rest to prevent headache.1–9 Bed rest, ranging from a few hours up to 24 hours, is frequently used in several countries. A relatively recent survey of neurology and neurosurgery departments in the
United Kingdom showed that bed rest between 6 and 24 hours is practised in 10%
of the centres and bed rest between 1 and 6 hours in 70%.10 In a survey conducted
in France, bed rest to prevent headache after epidural anesthesia was reported in
76% of obstetric units surveyed, lasting up to 24 hours in 46% of the institutions.11
In an Austrian survey, 24 hours of bed rest after lumbar puncture was practised in
48% of the country’s neurological departments.12 In Sweden, the average duration
of bed rest was reported to be less than 3 hours.13
We performed a systematic literature review and meta-analysis of randomized
controlled trials to assess whether longer bed rest is better than immediate mobilization or short bed rest in preventing headache after cervical or lumbar puncture.
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Methods

Results

We searched EMBASE (1988 to March 2001), MEDLINE
(1966 to May 2001), Pascal Biomed (1996 to February 2001), Current Contents (1997 to September 1999), PsycINFO (1966 to May
2001) and the Cochrane Controlled Trial Register (last search May
15, 2001) for relevant articles. The search strategy was as follows:
(“headache,” “cephalea” or “cephalalgia”) and (“bed rest,” “bedrest,”
“bed-rest,” “posture,” “recumbency” or “recumb*”) and (“lumbar,”
“postlumbar,” “spinal,” “dural,” “puncture,” “punct*” or “postpunct*”) and (“randomised,” “randomized” or “randomi*”). We also
searched textbooks (Appendix 1) and references of papers retrieved
in the electronic search for relevant references. We did not attempt
to find unpublished studies. There were no language restrictions.
Studies were eligible if patients underwent lumbar or cervical
puncture for any reason and were randomly assigned to either a long
or a short period of bed rest. We made no restrictions in terms of absolute duration of bed rest. Furthermore, we required that the occurrence of headache (our end point) was recorded in absolute numbers.
Two of us (J.T. and H.H.) abstracted data independently to a
predefined form. In addition to data on intervention and outcome, we recorded study characteristics such as reason for the
lumbar or cervical puncture, age, sex, needle size and how the
puncture was performed. We also recorded whether the authors
specified that the outcome was postpuncture headache (generally
defined as pain increase in the upright position and decrease in
the recumbent position). If postpuncture headache was specified,
we used the definition given by the authors; otherwise we used the
incidence of any headache.
We recorded whether the trial was reported according to the
CONSORT criteria,14 the most important being the blinding of
the assessor of the end point to the intervention and inention-totreat analysis of the data. Because of the nature of the intervention, the patients always knew their treatment assignment, which
may have unblinded the assessor.
We intended to combine data quantitatively if clinical heterogeneity was assumed to be negligible or irrelevant and if there was
no evidence of statistical heterogeneity. Clinical heterogeneity may
be caused by differences in study populations, interventions or definitions of the end point.15 In cases of severe heterogeneity we did
not pool the data, because the trials may have measured a different
effect altogether. We assessed statistical heterogeneity using the χ2
test, with a p value of less than 0.05 indicating significance. We
used a fixed-effects model for quantitative data synthesis.
We drew a funnel plot to assess whether there was evidence of
publication bias. The standard normal deviate of the relative risk
(natural logarithm of the relative risk divided by its standard error) was plotted against the estimate’s precision (inverse of the
standard error). We then used linear regression analysis to regress
the standard normal deviate against precision. Significant publication bias or heterogeneity was likely if the constant of the regression equation did not equal zero, indicated by a p value of less
than 0.1.16 We used the trim-and-fill method to assess the impact
of potential publication bias and the robustness of the estimate.17, 18
This is a simple method by which “asymmetric” trials are identified — visually in our study — in the funnel plot and excluded
(“trimmed”). Thereafter, the true centre of the funnel is estimated, and the trimmed trials are reinserted and mirrored to the
opposite direction using the new centre of the funnel plot as the
axis (“filled”). An adjusted pooled estimate was then calculated.
We assessed robustness of the model by comparing the new estimate with the unadjusted estimate as a kind of sensitivity analysis.

Trial characteristics
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Fig. 1 shows how the trials were identified. A total of 16
randomized controlled trials were included in the final
analysis,13,19–33 involving 1083 patients assigned to immediate
mobilization or a short period of bed rest and 1128 patients
assigned to a longer period of bed rest (Fig. 2).
Cervical or lumbar puncture was used to administer
anesthesia (in 5 trials), to perform myelography (in 6 trials)
and for diagnostic reasons (in 5 trials). Eleven studies compared immediate mobilization with bed rest (from 30 minutes to 24 hours); the remaining 5 studies compared a short
period of bed rest (from 30 minutes to 8 hours) with a
longer period (from 4 to 24 hours).
Overall, there was clinical heterogeneity not only in
terms of the reason for the puncture and the duration of
bed rest but also in general patient characteristics (Table 1,
available online at www.cma.ca/cmaj/vol-165/issue-10
/pdf/thotable1s.pdf): 1 study included only young women
in labour,19 1 study enrolled only elderly men20 and another
study included only young men.21
Several of the studies provided insufficient clinical details (e.g., age, sex and needle size) to allow adequate assess-

Articles retrieved through
electronic search and review
of references
n = 132

Trials excluded
(not randomized, or intervention
other than bed rest)
n = 109

Detailed evaluation
of trials
n = 23

Trial excluded
(comparison was posture
instead of bed rest)
n=1

Trials excluded
(not randomized)
n=6

Trails included
in analysis
n = 16

Fig. 1: Selection process of randomized controlled trials for
meta-analysis.
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Effect of bed rest on postpuncture headache
We did not combine the results over all the trials because we believe that the 3 reasons for puncture repre-

Trial
Anesthesia
Thornberry et al19
Fassoulaki et al20
Frenkel et al21
Cook et al22
Andersen et al26
Total
Myelography
Jensen et al 24
Robertson et al27
Teasdale et al28
Macpherson et al29
Macpherson et al30
Macpherson et al31
Total
Diagnostic
Johannsson et al13
Spriggs et al23
Dieterich et al25
Congia et al32
Vilming et al33
Total

Short
bed rest (Rate)

8

Precision (1/SE) of log risk ratio

ment of clinical heterogeneity (Table 2, available online at
www.cma.ca/cmaj/vol-165/issue-10/pdf/thotable2s.pdf). In
2 studies the results were not analyzed according to the intention-to-treat principle;22,23 in the remaining studies, most
likely no patients were excluded, but this detail was not explicitly mentioned. The investigator assessing the outcome
was most likely not blinded to the intervention in 8 studies.
In general the quality of reporting was not satisfactory
(Table 3, available online at www.cma.ca/cmaj/vol-165
/issue-10/pdf/thotable3s.pdf).
There was no evidence of statistical heterogeneity with
use of the χ2 test (χ2 = 14.5, 14 degrees of freedom [df], p =
0.42), which does not rule out heterogeneity because of low
sensitivity. Visual inspection of the funnel plot (Fig. 3)
showed that 3 studies were outliers; 2 were published in the
English language,19,20 the third in Danish.24 The constant of
the regression model for the funnel plot was –1.02 (95%
confidence interval [CI] –2.1 to 0.04), a p value of 0.06 indicating possible bias or heterogeneity.
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Fig. 3: Funnel plot, to assess whether there is evidence of publication bias. The standard normal deviate of the relative risk
(natural logarithm of the relative risk divided by its standard
error [SE]) is plotted against the estimate’s precision (inverse
of the SE).
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Fig. 2: Absolute and relative effect size for short bed rest versus long bed rest to prevent
headache after lumbar or cervical puncture. (An expanded version of the figure, with relative risks and 95% confidence intervals, is available online at www.cma.ca/cmaj/vol-165
/issue-10/pdf/thofig2.pdf).
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sented relevant clinical heterogeneity. Therefore, we stratified the trials according to the 3 reasons for puncture.
Anesthesia

The long period of bed rest was 24 hours in all 5 trials.
The short period of bed rest ranged from immediate mobilization to 8 hours (Table 1 [available online]). This group
of trials had a high degree of clinical heterogeneity: 1 trial
included only elderly men who underwent spinal anesthesia
for transurethral resection of the prostate,20 1 trial included
only women who received spinal anesthesia for cesarean
section,19 and 1 trial included only young men.21 One trial20
had an extreme effect size in favour of short bed rest (Fig.
2). Even though there was no statistical heterogeneity (χ2 =
3.7, 4 df, p = 0.45), we did not attempt overall quantitative
data synthesis because of clinical heterogeneity. None of
the studies, however, showed that long bed rest was superior to immediate mobilization or short bed rest in preventing postpuncture headache in any of the clinical situations
described (Fig. 2).
Myelography

Most of the 6 studies in this group did not give sufficient
information on patient characteristics (e.g., age and sex).
All compared immediate mobilization with bed rest of 12
hours (1 trial) or 24 hours (5 trials). One trial24 had an extreme effect size in favour of immediate mobilization (Fig.
2). There was no statistical heterogeneity (χ2 = 6.3, 5 df, p =
0.45). If we assume sufficient clinical homogeneity (which
is certainly unproven), the pooled effect size indicated no
benefit of bed rest over immediate mobilization (relative
risk 0.93, 95% CI 0.81 to 1.08).
Diagnosis

The participants in the 5 trials in which lumbar puncture was performed for diagnostic reasons were comparable in terms of age and sex. Patients in the short bed rest
group were mobilized immediately in 4 trials and after 30
minutes in 1 trial. Those in the long bed rest group were
mobilized after 30 minutes in 1 trial and after 4 to 24
hours in the remaining trials. There was no statistical heterogeneity (χ2 = 0.9, 4 df, p = 0.93). None of the trials
showed a significant effect in favour of long bed rest over
short bed rest. When combining the trials quantitatively,
we found no effect in favour of long bed rest (relative risk
0.97, 95% CI 0.79 to 1.19).

Sensitivity analysis
When we excluded the 2 outright outliers (Fig. 2),20,24
the regression analysis for the funnel plot showed no evidence of bias or heterogeneity (constant 0.4, 95% CI 1.0 to
1.7, p = 0.15).
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If publication bias were present, we would want to estimate its impact on the effect size. We visually identified 3
outlying trials (Fig. 3): 2 in the anesthesia group19,20 and 1 in
the myelography group.24 If we ignore clinical heterogeneity and combine the anesthesia trials, the pooled relative
risk of long bed rest compared with short bed rest is 0.62
(95% CI 0.41 to 0.93). When we used the trim-and-fill
method, the adjusted effect size was greatly reduced toward
unity (relative risk 0.96, 95% CI 0.69 to 1.32), which indicates that the findings would be sensitive to publication
bias, if present.
When we applied the trim-and-fill method to the myelography group, which also had an outlying trial,24 the
pooled effect size was only slightly reduced (relative risk
0.99, 95% CI 0.86 to 1.14). This indicates that, if publication bias were present, it most likely would not influence
the findings.
We did not apply the trim-and-fill method to the diagnostic group of trials because there were no outliers and
publication bias seemed not to be a problem here. Exclusion of the trial in which immediate mobilization was compared with mobilization after 30 minutes25 influenced the
pooled effect size only marginally (relative risk 0.93, 95%
CI 0.69 to 1.24).

Interpretation
We found no evidence that longer bed rest after cervical
or lumbar puncture was better than immediate mobilization or short bed rest in reducing the incidence of headache
after diagnostic puncture, myelography or spinal anesthesia. At worst, bed rest may even cause headache in particular patient groups: in a trial involving patients who received
spinal anesthesia20 and in another involving patients who
underwent puncture for myelography,24 headache occurred
more frequently in those with long bed rest than in those
with short or no bed rest. The quality of most trials was,
however, only moderate.
We tried to address any kind of known bias; in particular
we addressed publication bias by including papers published in any language. Indeed, we found 5 papers not published in English, 1 of which had a surprisingly large effect
size.24 We did not attempt to identify unpublished papers.
Even though we cannot be sure, it seems unlikely that studies with a relevant, or statistically significant, effect size
remain unpublished, and according to the funnel plot, it
seems that the asymmetry is not caused by a lack of small
studies with negative results but rather by 2 small trials
with an extreme effect size.20,24 For the anesthesia group of
trials, publication bias seems possible, and if present it may
overestimate the effect. Publication bias is apparently not a
problem for the trials investigating bed rest after puncture
for diagnostic reasons or myelography.
Our exclusion of grey literature (unpublished studies,
with limited distribution) may lead to exaggerated estimates of intervention effectiveness.34 The pooled effect

Bed rest after cervical or lumbar puncture

size in our meta-analysis of the long bed rest compared
with immediate mobilization or short bed rest is already
very close to 1 (no effect), with a sufficiently narrow 95%
CI furthermore, so a further reduction would not influence our conclusion. The pooled effect size in the myelography group of trials was also not sensitive to the trimand-fill method.
When clinical heterogeneity is present, quantitative synthesis of outcome data is inappropriate, because the groups
are simply not comparable. Statistical heterogeneity is either the result of undetected clinical heterogeneity or a true
effect. In the first case, data should not be pooled, and in
the second case, there are methods to deal with it.35
The quality of reporting was in general not satisfactory,
especially when rigorous standards were applied.14 When
examining the articles, none of us had the impression that
any of the studies was obviously invalid. However, it is hard
to say how much the quality of reporting was associated
with the internal validity of these studies, even though there
is good evidence that low-quality trials increase the effect
size.36,37 As mentioned earlier, there was evidence of no effect, or a clinically irrelevant effect, in most of the trials.
Two systematic reviews have addressed this topic: a review of bed rest as a poorly evaluated but frequently prescribed therapy for a wide range of diseases,38 and a report
of the Therapeutics and Technology Assessment Subcommittee of the American Academy of Neurology.39 In the
first review the authors searched only MEDLINE and the
Cochrane Controlled Trial Register, and in the second review the authors searched only MEDLINE.
In addition to the 10 randomized controlled trials identified by these 2 reviews, we could identify another 6 randomized controlled trials, 4 of which were published in
languages other than English, and all but 1 showed no difference in outcome between long bed rest and short bed
rest. Thus, our review provides currently the most comprehensive information necessary for evidence-based
health care.
In conclusion, we found no evidence that longer bed rest
after cervical or lumbar puncture is better than immediate
mobilization or short bed rest in reducing the occurrence
of headache.
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a person who is not a member of the
medical profession.
The award is granted in recognition of
personal contributions to the advancement
of medical research, medical education,
health care organization and health
education of the public; service to the
people of Canada in raising the standards
of health care delivery in Canada; and
service to the profession in the field of
medical organization.
F.N.G. Starr Award
The Frederic Newton Gisborne Starr
Award represents the highest award that
lies within the power of the Association to
bestow upon one of its members.
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Achievement is the prime requisite in
determining the recipient of this award.
Medallists may have achieved distinction
in one of the following ways: by making an
outstanding contribution to science, the fine
arts or literature (nonmedical); by serving
humanity under conditions calling for
courage or the endurance of hardship in the
promotion of health or the saving of life; by
advancing the humanitarian or cultural life
of his or her community; or by improving
medical service in Canada.
Such achievement should be so
outstanding as to serve as an inspiration
and a challenge to the medical profession
in Canada.
Medal of Service
The CMA Medal of Service is awarded
to a CMA member who has made an
exceptional and outstanding contribution to
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the advancement of health care in Canada.
This may be a service to the profession in
two of the following areas: to the field of
medical organization, to the people of this
country to help raise the standards of
medical practice in Canada, or a personal
contribution to the advancement of the art
and science of medicine.
Nominations, including supporting
documents, should be submitted in writing
with an attached curriculum vitae to:
Kathy Hannam
Corporate Affairs
Canadian Medical Association
1867 Alta Vista Dr.
Ottawa ON
K1G 3Y6
Closing date for receipt of nominations is
Nov. 30, 2001.

