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The Test of Lasègue
Systematic Review of the Accuracy in Diagnosing Herniated Discs

Walter L. J. M. Devillé, MD, DTMH, MSc,* Daniëlle A. W. M. van der Windt, PhD,*
Aida Dz̆aferagić, MSc,† P. D. Bezemer, PhD,* and Lex M. Bouter, PhD*

Study Design. A systematic review of the literature
including statistical meta-analysis.

Objectives. To evaluate published methods of the test
of Lasègue or straight leg raising test and the cross
straight leg raising test by using a recently developed
criteria list and to summarize and explore reasons for
variation in diagnostic accuracy.

Summary of Background Data. Little evidence exists
on the diagnostic accuracy of the widely used straight leg
raising test and the cross straight leg raising test in diag-
nosing herniated discs in patients with low back pain.

Methods. MEDLINE and EMBASE searches up to 1997
showed 17 diagnostic publications evaluating the straight
leg raising test with surgery as reference standard. Qual-
ity of methods was assessed with a specific checklist.
Eleven studies were selected for statistical pooling.
Sources of variation and heterogeneity were studied by
meta-regression of the diagnostic odds ratio.

Results. All studies were surgical case-series at non-
primary care level. Verification-bias was obvious in one
study. Pooled sensitivity for straight leg raising test was
0.91 (95% CI 0.82–0.94), pooled specificity 0.26 (95% CI
0.16–0.38). Pooled diagnostic odds ratio was 3.74 (95% CI
1.2–11.4). Discriminative power was lower in recent stud-
ies, in studies with only inclusion of primary hernias, and
with blind assessment of both the index-test (straight leg
raising test) and the reference (surgery). For the cross
straight leg raising test pooled sensitivity was 0.29 (95%
CI 0.24–0.34), pooled specificity was 0.88 (95% CI 0.86–
0.90), and the pooled diagnostic odds ratio 4.39 (95% CI
0.74–25.9).

Conclusions. The diagnostic accuracy of the straight
leg raising test is limited by its low specificity. Discrimi-
native power decreased with a more valid design, a more
homogenous case-mix, and year of publication. Although
the studies may reflect everyday clinical practice, they do
not enable a valid evaluation of the diagnostic accuracy of
both tests. Diagnostic research should evaluate the valid-
ity of the complete diagnostic process and study the ev-
idence of the added value of the different tests used. [Key
words: sensitivity, specificity, diagnosis, meta-analysis,
test of Lasègue, straight leg raising test] Spine 2000;25:

1140–1147

Although approximately 70% of the adult population
experiences low back pain once or more during their life,
no specific pathology is identified in up to 85% of the

patients.9 Approximately 1.5% of low back pain pa-
tients endure symptoms of sciatica, and only approxi-
mately 2% undergo surgery.9,10 Associations of herni-
ated discs with signs and symptoms and even imaging
results remain weak.45,33 It must be realized that herni-
ated discs can be found by imaging diagnostic tests in
20% to 30% of symptom-free persons.5,44

Once systemic diseases are excluded as possible causes
of low back pain, careful diagnostic neurologic evalua-
tion remains important to avoid unnecessary surgical in-
terventions.11 The straight leg raising test (SLR), also
known as the test of Lasègue, and the cross straight leg
raising test (CSLR), are two tests based on stretching of
the nerves in the spine. The SLR frequently is used in
primary care for making decisions about diagnostic im-
aging or hospital referral.19

A few recent reviews have discussed the value of his-
tory taking and physical examination for diagnosing her-
niated discs in patients with low back pain, but only two
reviewed the available literature in a systematic man-
ner.3,11,18,41 Both of the latter two reviews were criteria-
based, but only one offered a quantitative summary of
the findings.41 No review tried to study the variability of
the diagnostic accuracy of the (C)SLR. The most recent
review concluded that the test of Lasègue had a high
sensitivity and a low specificity, but that it varied greatly
across studies.41

The present review was conducted as an update for
the (C)SLR up to 1997 and to carefully reassess method-
ologic quality by using a recently developed criteria
list.18,22 It contains a more detailed analysis by summa-
rizing the diagnostic accuracy quantitatively and explor-
ing reasons for its variability in the diagnosis of herniated
discs.40 The methods of this diagnostic meta-analysis
closely adhere to recently developed guidelines for con-
ducting diagnostic reviews.20,21,31,34

Methods

Literature Search. The literature search of an earlier review
was extended from 1992 through 1997 using MEDLINE and
EMBASE databases (key words and free-text words screening
title, subtitle, abstract, and key words [radiculopathy, back-
ache, low back, Lasègue, straight leg raising, and cross straight
leg raising]) and also screened the references from identified
publications.18 The inclusion and exclusion criteria from the
earlier review were used: studies using surgery as reference
standard, studies presenting at least data on the sensitivity only
or on both sensitivity and specificity of one or both tests were
included and review articles and studies including fewer than
10 patients with disease were excluded. In addition, two pub-

From the *Department of Clinical Epidemiology and Biostatistics and
Research Institute for Research in Extramural Medicine (EMGO Insti-
tute), Vrije Universiteit Amsterdam, and the †Universiteit Utrecht, The
Netherlands.
Acknowledgment date: December 15, 1998.
First revision date: April 28, 1999.
Acceptance date: August 6, 1999.
Device status category: 1.
Conflict of interest category: 12.

1140



lications on Cauda Equina syndrome from the first set of pub-
lications were excluded, as this emergency syndrome, which
needs urgent surgery, has its own pathology diagnosed by a
specific history and specific symptoms. One researcher (W.D.)
selected the studies.

Quality and Applicability of Studies. The checklist of the
Cochrane Methods Working Group on Meta-analysis of Diag-
nostic and Screening Tests was used to assess the quality of
methods of selected studies.22 Two items from the list of Mul-
row32 were added to the checklist: cutoff point of the reference
test and purpose of the test (screening, case-finding or diagno-
sis). Two reviewers (W.D., A.D.) independently assessed all
selected publications. Disagreements were solved in a consen-
sus meeting. Agreement between both reviewers was quantified
by Cohen’s kappa (k).14

Detailed guidelines for the assessment of each item were
made available to the reviewers (Table 1). Internal validity
criteria (IV) were scored as “positive” (adequate methods),
“negative” (inadequate methods, potential bias), or unclear if
insufficient information had been provided on a specific item.
External validity criteria (EV) were assessed to evaluate gener-
alizibility. These criteria scored positive if sufficient informa-
tion was provided to judge generalizibility of findings. After the
consensus meeting we decided to score unclear scores as nega-
tive. Subtotals were calculated for internal (maximum 6) and
external validity (maximum 11) separately.

When information about blinding of measurements (IV2)
was not given in surgical case series, blind assessment of the
index test versus the reference test was assumed, but not vice
versa. If the information could not be derived from the publi-
cation, verification bias (IV3) was classified as possible in cases
of retrospective cohorts of surgical case series. If clinical infor-
mation (IV4) remained unclear from the publication, this point
was assessed as negative if the study was based on daily clinical
practice.

Spectrum of disease (EV1) was defined as small if only upper
(L1–L3) or lower disc hernias were included. Spectrum of non-
disease (EV2) was defined as broad if the group of patients
without disc hernia was constituted by more than one clinical

diagnosis. Explicitation of the cutoff point (EV9): a typical
positive passive SLR reproduces the sciatic pain between 30°
and 60–75°.3,11,43 An atypical SLR was defined by three stud-
ies as pain produced in the back only.12,27,28

In addition to the abovementioned criteria, information was
collected on year of study, disease prevalence at the setting,
sample size and size of the smallest group (with disease or
without disease), previous surgery or bilateral sciatica, level of
hernia, detailed information on the group without disease, and
if the study population was collected prospectively or retro-
spectively. Where possible, information was collected on a nu-
merical scale.

Meta-analysis. Data on sensitivity and specificity of SLR and
CSLR for detecting disc hernias were derived from the original
numbers given in the publications to avoid rounding-off effects.
If absolute numbers were not presented, sensitivity and speci-
ficity were used as presented. In one study, the required data
were derived from a receiver operating characteristic (ROC)
curve, plotting sensitivity against (1 2 specificity) at different
cutoff points.1 Only studies presenting data on both parameters
were selected for statistical pooling of results. Sensitivity and
specificity were pooled after natural logarithmic transforma-
tion.3 The average predictive values were calculated based on
the pooled estimates of sensitivity and specificity at the mean
prevalence of the pooled studies.3 The diagnostic odds ratio
(DOR) of each individual study—a measure for the discrimi-
native power of the test—was calculated according to the fol-
lowing formula31,34:

DOR 5
sensitivity/(1 2 sensitivity)

(1 2 specificity)/specificity

The DOR calculates the ratio of the odds of a positive test result
in the patient with disease on the odds of a positive test result in
the patient without disease. A DOR of 1 means that the odds of
a positive test result in the study group with disease and the
study group without disease is equal, and the test has no dis-
criminative power. When the DOR is more than one, the odds
of a positive test result is higher in the population with disease.

Table 1. Criteria of Internal and External Validity for Diagnostic Studies

Criteria of Internal Validity (IV) Positive Score

1 Valid reference standard Surgery
2 Definition of cut-off point for reference standard Type of hernia given (protruded, extruded, and/or sequestrated)
3 Blind measurement of index test and reference test In both directions or only index or reference test
4 Avoidance of verification bias Assessment by reference standard independent from index test results
5 Index test interpreted independently of all clinical information Mentioned in the publication

Criteria of External Validity (EV) Positive Score

1 Spectrum of disease In- and/or exclusion criteria mentioned
2 Spectrum of nondisease Details given
3 Setting Enough information to identify setting (community through tertiary care)
4 Duration of illness before diagnosis Mentioned
5 Previous tests/referral filter Details given about clinical and other diagnostic information as to which the

index test is being evaluated
6 Comorbid conditions Details given in diseased and nondiseased
7 Demographic information Age and/or gender details given
8 Execution of index-test Information about standard procedure directly or indirectly available
9 Explicitation of the cut-off point of index-test Degree of leg elevation

10 Percentage excluded If appropriate: exclusions mentioned (infeasibility or indeterminate results)
11 Reproducibility Studied

1141The Test of Lasègue: A Systematic Review • Devillé et al



Pooling of the DOR also was performed after natural logarith-
mic transformation [ln(DOR)].

The statistical heterogeneity of sensitivity and specificity
across studies was tested by a chi-square test of independency
with k 2 1° of freedom (k 5 number of studies).

21,29

Hetero-
geneity of the DOR was tested using the test mentioned
by DerSimonian and Laird.8. In case of no statistically
significant heterogeneity, pooling was carried out ac-
cording to the fixed effect model.

Using meta-regression, the influence on diagnostic accuracy
of different sources of variation was evaluated. The cutoff point
of the index-test used in the different studies, all validity criteria
and the validity scores, and numerical information about study
characteristics and study population were used as independent
variables in univariate meta-regression analysis. Multivariate
meta-regression was not performed because of the limited
number of studies. Both unweighted and weighted regression
was conducted using the inverse of the variance of the DOR as
a weighing factor. As the validity of this weighing is still doubt-
ful in the meta-analysis of diagnostic studies,13 only the results
of the unweighted pooling are presented. A regression line was
fitted as a Summary ROC curve (SROC) in a scatter plot of the
different included studies with their sensitivity on the y-axis and
(1 2 specificity) on the x-axis.31,34 Estimates are presented
with 95% confidence intervals (95% CI). Analyses were per-
formed with SPSS 7.5 for Windows95 (Chicago, IL) and with
Meta-test.30

Results

Literature Search
The systematic review published in 1995 retained 19
studies on radiculopathy from 540 retrieved publica-
tions. Twelve publications reporting diagnostic parame-
ters about the (C)SLR were selected for this review. The
additional search up to 1998 revealed 12 more studies, of
which 3 were added to the first selection. Among the
studies excluded, three presented only data on the repro-
ducibility of the SLR, on predictive value, or combined in
models. Five publications were reviews.2,3,11,18,41

Quality and Applicability of Studies
Table 2 presents the 15 selected studies4,6,12,15–17,

23–28,37,38,42 and some characteristics of the study popu-
lation. Median age of the study population was 40.9
years (range, 35–52 years), median male/female ratio was
1.5 (range, 1–6), and median duration before diagnosis
was 21 weeks (range, 12–170). One study was limited to
upper lumbar L1–L3 pathology, five to lower L4–S1 pa-
thology, and six studies included the whole lumbosacral
region. Four studies evaluated both typical and atypical
SLRs. Eight studies provided data about the CSLR.

Table 3 presents the results of the quality assessment.
All patients with disc hernias had surgery as a reference
standard (IV1). Definitive hernia was defined as ex-
truded, protruded and bulging disc or sequestrated in 11
studies, as extruded and protruded in 2 other studies,
and as extruded only in 1 study (IV2). Information was
insufficient to assess verification bias in the other 14 stud-
ies. Two studies had a blind assessment in both direc-
tions (IV3). In one study, the group without disease did
not have surgery, but was selected on the basis of a nor-
mal myelography, and verification bias was obvious
(IV4).24 Six studies were prospective.

Regarding the external validity, 11 studies included
patients without a hernia in the study, but only 5 gave
details about these controls (EV2). No study was done in
a primary care setting (EV3). Five studies gave details
about the procedure used and four mentioned the stan-
dard supine procedure with a hand on the iliac rim (n 5
1) or the knee (n 5 2; EV8). Six studies mentioned the
cutoff point used: ,70° (n 5 3), ,80° (n 5 1), or ,90°
(n 5 2) (EV9). The added value of neck or foot dorsiflex-
ion was mentioned four times, but not evaluated. Two
studies mentioned tight hamstrings without details. One
study gave details about patients excluded for the test
evaluation (EV10). The other studies seemed to include

Table 2. Diagnostic Studies on the (Cross) Straight-Leg-Raising Test Included in the Systematic Review

Studies Year
Prior

Probability Age (yr)
M/F

Ratio

Lower/Upper
Lumbar Hernia

Ratio
Duration
(weeks)

Exclusion

Previous
surgery Bilateral

Charnley 1951 — — — — — No No
Gurdjian 1961 0.98 41 1.9 51.3 — No No
Knuttson 1961 0.90 42 1.5 60.3 44 Yes No
Aronson 1963 — 52 — 0 — No No
Hirsch 1963 0.77 42 1.8 — — Yes No
Hakelius 1972 0.75 — — — — No No
Spangfort 1972 0.86 41 2.4 46.9 170 No No
Edgar 1974 — 38 1.5 — 21 No No
Kosteljanetz 1984 0.58 — 1.0 — 16 Yes Yes
Kortelainen 1985 — 41 1.6 39.3 12 Yes No
Shiqing 1987 — 35 6.1 — — No No
Kerr 1988 0.74 40 1.2 32.3 21 No No
Kosteljanetz 1988 0.87 45 1.5 — — Yes Yes
Albeck 1996 0.76 40 1.5 — — Yes No
Jönsson 1996 0.91 43 1.5 20.1 13 Yes No

Age: mean or median; exclusion: previous hernia surgery and/or bilateral radiculopathy.
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all patients. Eight studies looked at the CSLR, four of
which studied a smaller number of patients.

The median score for internal validity was 3/6 (50%;
range, 33–66%) and 5/11 for external validity (45%;
range, 18–72%). Only four studies had a score of 4 in 6
for internal validity. Median total validity was 47%
(range, 29–65%). Six studies of 15 scored 50% or more
for the total validity.

Median overall agreement between both assessors
was 76.5% (range, 32.9–100%) with a k of 0.56 (range,
0.33–1) for all criteria. Agreement was relatively poor
for verification bias (k 5 0.33), inclusion/exclusion cri-
teria (k 5 0.34), spectrum of “nondiseased” (k 5 0.35),
and exclusion of test results (k 5 0.37). All disagree-
ments were resolved during the consensus meeting. Dis-
agreements were because of reading errors, differences in
interpretation, and experience.

Meta-analysis and Meta-regression
The results of 11 studies reporting a complete diagnostic
2-3-2 table were available for statistical pooling (Table
4). Six studies provided sufficient data to enable a meta-
analysis of the CSLR.

Straight Leg Raising Test. Tests of heterogeneity were
highly significant for both sensitivity and specificity.
weighted random effect (REM) pooled sensitivity was
0.91 (95% CI 0.82–0.94), and pooled specificity was
0.26 (95% CI 0.16–0.38).

The DOR across all studies was heterogenous (Q 5
20.65; 10 df; 0.025 . P . 0.01). The unweighted pooled
DOR was 3.74 (95% CI 1.23–11.4). By excluding the
study of Kerr et al,24 which was a clear outlier with a
DOR of 39.2 (Figure 1), the DOR across studies became
homogeneous (Q 5 8.8; 9 df; P . 0.25). The pooled
DOR after the exclusion of the outlier was 2.96 (95% CI
2.05–4.28). This outlier was the only study that used a
nonsurgical group of patients as the cases without dis-
ease. It was excluded from further analysis of covariates
and subgroups in the meta-regression analysis. Figure 1

shows the DOR on a logarithmic scale with 95% confi-
dence intervals for the individual studies, as well as the
pooled DOR including and excluding the outlier study.
The mean predictive value of a positive result at the av-
erage prevalence of 0.86 in these studies was 0.89. The
negative predictive value was 0.33.

The meta-regression revealed no association between
the ln(DOR) and the cutoff point of a positive SLR used
in the different studies, but showed a strong negative

Table 3. Quality Assessment of Diagnostic Studies Included in the Review

Author Year Sample 2by2 IV1 IV2 IV3 IV4 IV5
IV

Total
EV

Total
% of Maximum

Validity IV 1 EV

Edgar 1974 50 2 1 1 1 ? 1 4 7 65%
Kosteljanetz 1988 55 1 1 1 1 ? 2 3 8 65%
Kosteljanetz 1984 100 1 1 1 1 ? ? 3 7 59%
Gurdjian 1961 1176 1 1 1 1 ? 1 4 6 59%
Jönsson 1995 150 1 1 1 1 ? ? 3 7 59%
Shiqing 1987 113 2 1 1 1 ? ? 3 6 53%
Spangfort 1972 2504 1 1 1 1 ? ? 3 5 47%
Kerr 1988 136 1 1 1 1 2 2 3 5 47%
Knuttson 1961 182 1 1 2 1 ? 2 2 5 41%
Aronson 1963 73 2 1 1 1 ? ? 3 4 41%
Kortelainen 1985 470 2 1 1 11 ? 2 4 3 41%
Albeck 1996 80 1 1 1 11 ? 2 4 2 35%
Charnley 1951 88 1 1 2 1 ? ? 2 3 29%
Hakelius 1972 1986 1 1 1 1 ? 2 3 2 29%
Hirsch 1963 232 1 1 2 1 ? 2 2 3 29%

IV 5 criterium of internal validity; EV 5 external validity (see table 1); ? 5 information unclear; 2by2 5 diagnostic table available.
1 Positive score; 2 no score (see Table 1).

Table 4. Parameters of Diagnostic Accuracy of the
(Cross) Straight-Leg-Raising Test for the Detection of
Disc Hernia (CSLR and SLR)

Diseased Sensitivity
(95%CI)

Specificity
(95%CI) DOR (95%CI)1 2

SLR
Edgar 50 2 0.80 (0.79–0.91) — —
Kosteljanetz 45 7 0.89 (0.75–0.96) 0.14 (0.01–0.58) 1.33 (0.20–8.83)
Kosteljanetz 58 42 0.78 (0.64–0.87) 0.48 (0.32–0.63) 3.15 (1.35–7.36)
Gurdjian 1151 25 0.81 (0.78–0.83) 0.52 (0.32–0.72) 4.53 (2.07–9.93)
Jönsson 178 18 0.87 (0.81–0.91) 0.22 (0.07–0.48) 1.86 (0.60–5.75)
Shiqing 110 2 0.94 (0.90–0.98) — —
Spangfort 2157 347 0.97 (0.96–0.97) 0.11 (0.08–0.15) 3.83 (2.55–5.76)
Kerr 100 36 0.98 (0.92–1.00) 0.44 (0.28–0.62) 39.20 (10.4–147)
Knuttson 186 20 0.95 (0.91–0.98) 0.10 (0.02–0.33) 2.19 (0.54–8.88)
Aronson 73 2 0.40 (0.29–0.51) — —
Kortelainen 403 2 0.94 (0.92–0.96) — —
Albeck 61 19 0.82 (0.70–0.90) 0.21 (0.07–0.46) 1.21 (0.36–4.06)
Charnley 74 14 0.85 (0.75–0.92) 0.57 (0.30–0.81) 7.64 (2.31–25.3)
Hakelius 1467 492 0.96 (0.95–0.97) 0.14 (0.11–0.18) 4.18 (2.90–6.02)
Hirsch 179 53 0.91 (0.85–0.94) 0.32 (0.20–0.46) 4.50 (2.17–9.52)
Pooled estimate: 0.91 (0.82–0.94) 0.26 (0.16–0.38) 3.97 (3.22–4.9)

CSLR
Edgar 50 2 0.44 (0.79–0.91) — —
Kosteljanetz 19 1 0.57 (0.34–0.79) 1.00 (0.03–1.00) 4.06 (0.12–135)
Jönsson 150 14 0.22 (0.16–0.30) 0.93 (0.64–1.00) 3.67 (0.75–17.8)
Shiqing 110 2 0.15 (0.90–0.98) — —
Spangfort 2157 342 0.23 (0.21–0.25) 0.88 (0.84–0.91) 2.21 (1.58–3.11)
Kerr 100 36 0.43 (0.33–0.53) 0.93 (0.80–0.99) 12.82 (3.64–45.1)
Knuttson 162 20 0.25 (0.18–0.32) 0.93 (0.73–1.00) 6.22 (1.35–28.8)
Hakelius 1467 492 0.28 (0.25–0.30) 0.88 (0.84–0.90) 2.71 (2.03–3.63)
Pooled estimate: 0.29 (0.24–0.34) 0.88 (0.86–0.90) 4.39 (0.74–25.9)

DOR 5 diagnostic odds ratio.
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correlation with year of publication. Small differences
were found for studies excluding patients who previ-
ously had had surgery and when index-test and reference
test were assessed independently from each other (Table
5). The DOR of the SLR was lower in recently published
studies, in studies with only primary hernias, and with
blind assessment of both the index-test (SLR) and the
reference (surgery).

The verification bias in the excluded study, suspected
during the methods assessment, was confirmed by meta-

regression (Figure 1; Table 5)24; the DOR or discrimina-
tive power was higher compared with studies without
apparent verification bias.

Figure 2 shows the most important differences be-
tween subgroups. There was no association with any of
the other covariates or study characteristics nor with the
total number of validity items scored positive. The
pooled DOR of the highest tertile of total validity was
not statistically different from the lowest tertile. Studies
in the highest tertile for external or internal validity
showed a lower DOR compared with the lowest tertile,
but differences were not statistically significant.

Figure 3 shows the fitted curve from the meta-
regression in a summary ROC area. The area under the
fitted curve (AUC) is 0.70 if the fitted curve is extrapo-
lated to the axes (thin line on the figure).

Cross Straight Leg Raising Test. Tests of heterogeneity
were significant for both sensitivity and specificity. The
weighted random effect (REM) pooled sensitivity was
0.29 (95% CI 0.24–0.34), and the pooled specificity was
0.88 (95% CI 0.86–0.90).

The DOR across all studies was homogeneous (Q 5
8.5; 5 df; 0.25 . P . 0.10). The unweighted pooled
DOR was 4.39 (95% CI 0.74–25.9; Table 4). The DOR
was not associated with the cutoff point, but was differ-
ent between the study with the verification bias (DOR
12.8) and the other five studies (DOR 3.32, 95% CI
2.35–4.69; P 5 0.035).

The predictive value of a positive test was 0.92 at a
prevalence of 0.82 in these six studies. The negative pre-
dictive value was 0.22.

Discussion

The diagnostic accuracy of the SLR in detecting disc her-
nia seems to be limited by its low specificity. Although
the sensitivity is high, the diagnostic odds ratio remains
low as the probability of a positive SLR in surgical pa-
tients without a disc hernia remains high. This is proba-
bly because of the casemix in these referred and selected
patient populations. These patients, who have all re-
ceived surgery, are at the severe end of the pathologic
spectrum. This results also in a high prevalence and, con-
sequently, in a high predictive value of a positive SLR.

It is preferable not to draw final conclusions about the
diagnostic accuracy based on biased studies. Therefore, a
thorough assessment of the validity of all selected studies
was included. The criteria-list used by the authors of the
previously published systematic review was not used be-
cause it was based on a scoring system with weighted
items.18 There is considerable debate about the use of
arbitrarily chosen weights for different items in these
lists, especially in observational studies.7,39 The criteria-
list used in the present study was developed by the Co-
chrane Diagnostic and Screening Tests Working Group
and explicitly makes a clear distinction between internal
validity and external validity items.22 This criteria list
includes verification bias as a separate item and evaluates

Figure 1. Diagnostic odds ratio (DOR) of the straight leg raising
test (SLR) with 95% confidence intervals for studies included in the
statistical meta-analysis, ordered by year of publication. Pooled
DOR with and without outlier study.

Table 5. Selection of Covariates in Univariate
Metaregressions of the Diagnostic Odds Ratio (DOR) of
the Straight-Leg-Raising Test (SLR)

Regression Coefficient
(95% CI) P

Covariate
Cut-off point of SLR 20.0958 (20.389–0.198) 0.909
Blind assessment 20.8860 (22.043–0.271) 0.113
Verification bias 2.6890 (1.418–3.959) 0.001
Year of publication 20.0308 (20.048–20.013) 0.004
Exclusion of previously
operated patients

20.6730 (21.388–0.043) 0.062

Pooled DOR (95%CI)

Analysis
Unweighted Outlier in 3.74 (1.23–11.4)

Outlier out 2.96 (2.05–4.28)
Weighted Outlier in 3.97 (3.22–4.90)

Outlier out 3.74 (3.00–4.66)

Pooled estimates of the DOR.
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the external validity of the study in more detail. Agree-
ment between both assessors was moderate, but poor for
four items. These are quite important items because three
of them were shown to indicate potential sources of bias.

Only 11 studies provided enough data to reconstruct
the diagnostic table. If an important internal validity cri-
teria, such as the presence of an accepted reference test,
presence of independency of assessment, and absence of
verification bias, should have been the minimum condi-
tions for selection, no study would have entered the
meta-analysis. All studies were prone to verification bias,
as nearly all studies were retrospective studies based on
data obtained in surgical patients. The assumption was
made that patients who did not undergo surgery would
have shown proportionally different positive and negative
results for the SLR.35 These patients could have been fol-
lowed up for a definitive diagnosis at a later stage.36 As
already mentioned, the presence of verification bias makes
a difference for the diagnostic accuracy of the SLR test.

All studies are surgical case-series taken from clinical
practice in hospitals and are, as such, a mirror of that
reality. The performance of the SLR test under ideal con-
ditions in a prospective study based on a valid study
protocol was not assessed. Moreover, the diagnostic ac-
curacy of the test at other levels of medical care with a
different patient-mix is not known. Although most basic
demographic information is present in almost all studies,
important information about duration of illness, comor-
bidity, and execution of the SLR is often lacking.

The two parameters for test accuracy, sensitivity and
specificity, are highly heterogenous, but no clear outliers

can be distinguished. One would hesitate to pool these
studies based on these two parameters. Combining both
into one, the diagnostic odds ratio revealed an outlier
study. Given the obvious verification bias, this study
could be excluded from the analysis, which resolved the
problem of statistical heterogeneity of the ln(DOR).

The diagnostic odds ratio of the SLR was not depen-
dent on the cutoff point used in the different studies. It
decreased with a more valid design (blind assessment in
both directions), a more homogenous casemix (by ex-
cluding patients who previously had had surgery), and
year of publication. The outlier study with an obvious
verification bias increases the DOR. All criteria out-
comes referring to a more valid design demonstrate a
lower DOR.

In half of the studies, the CSLR was evaluated in a
selected group of patients without obvious selection cri-
teria. The increased specificity results in a slightly higher
positive predictive value, although the prevalence in this
group of studies was slightly lower compared with the
pooled SLR studies. If the CSLR would be used at this
level of care as a confirmatory test in case of a positive
SLR, the predictive value of a positive test would increase
up to 0.94.

From the studies available for the statistical pooling,
only four score positive in more than 50% on the total
validity score. There is no strong association, however,
between the total validity score and the diagnostic accu-
racy of the SLR.

The findings are limited by the poor quality of the
primary studies and the poor reporting in the publica-
tions. Diagnostic studies should be planned on the basis
of a research proposal, taking into account the basic

Figure 2. Different study and population characteristics used in
subgroup-analysis and their respective DOR of the SLR with 95%
confidence intervals.

Figure 3. Summary ROC curve for SLR of the 11 pooled studies
(thick line 5 fitted curve; thin line 5 extrapolated curve).
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criteria for valid diagnostic research. As it is, information
about the patient-mix was incomplete, information
about the diagnostic path was not clear, and probably
not all patients who have been tested were referred for
surgery and thus were not included in most of these stud-
ies. Although the studies may be reflecting everyday clin-
ical practice, they do not enable a valid evaluation of the
diagnostic accuracy of the SLR.

The previous systematic reviews were not limited to
the (C)SLR test, but also describe history and physical
examination of patients with low back pain.18,41 The
authors concluded that physical examination, including
the SLR, was only moderately accurate in diagnosing
low back pain. The present analysis was confined to the
SLR because the evidence on other assessments of neu-
rologic compression by testing motor, reflex, and sensory
functions is too limited to enable a quantitative analysis.
The publications provided insufficient data to enable an
evaluation of the added value of either foot-dorsiflexion
or neck flexion.

One of the previous reviews suggested that the vari-
ance of the SLR could be explained partly by the variance
of the cutoff point, whereas the present study found no
association between the DOR and the cutoff point.41

Sensitivity and specificity of the SLR were similar to the
present study, although based on only five surgical stud-
ies. Another review on herniated lumbar discs also men-
tioned the problem of highly selected populations and its
effect on the diagnostic accuracy and predictive values of
the different tests.3 Because of the nature the different
tests providing traction on the nerve roots, the authors
expected these tests to be sensitive but unspecific as to the
cause of nerve irritation. The limited accuracy of the
tests, SLR included, indicates the need for other confir-
matory tests.

Two other nonsystematic reviews gave some figures
for the accuracy of the SLR test based on a limited num-
ber of publications2,11: a moderate sensitivity of 0.80
and a specificity of 0.40, respectively, which is slightly
different from the estimations of the present study. One
of these reviews assumed the SLR to be most appropriate
for testing the lower lumbar nerve roots.11 In the present
review, only few studies provided information about the
ratio between lower and upper lumbar hernias, which
limited the possibilities to address this question.

In summary, the results of this review demonstrate the
limitations of the published studies in this field. Flaws in
the design of these studies include independency of inter-
pretation, verification bias and retrospective design. The
highly selected populations at a high level of the medical
care system limits the generalizibility of findings to pri-
mary care. Lack of information about the patients in-
cluded in the study and the diagnostic process also limits
the external validity of the results. Diagnostic research
should evaluate the validity of the complete diagnostic
process and study the evidence of the added value of the
different tests used. Diagnostic research should be per-
formed at all levels of clinical care to give an insight into

the accuracy of a diagnostic test in different casemixes.
The absence of primary care studies and evidence about
the reproducibility of the tests confirms the urgent need
for such studies.

Key Points

● The straight leg raising test is only evaluated in
surgical case-series at the nonprimary care level.
● The more valid studies show a limited diagnostic
accuracy of the SLR.
● Diagnostic research should evaluate the added
value of different tests in a diagnostic process.
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