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Spinal Radiographic Findings and

Nonspecific Low Back Pain

A Systematic Review of Observational Studies

Maurits W. van Tulder, PhD, Willem J. J. Assendelft, MD, PhD,
Bart W. Koes, PhD, and Lex M. Bouter, PhD

Study Design. A systematic review of published ob-
servational studies.

Objectives. To examine the causal relationship be-
tween radiographic findings and nonspecific low back
pain.

Summary of Background Data. The causal relation-
ship between radiographic findings and nonspecific low
back pain still is controversial.

Methods. Two reviewers independently scored the
methodologic quality of all relevant, available studies
using a standardized set of criteria. The association be-
tween radiographic findings and nonspecific low back
pain was expressed as an odds ratio with a correspond-
iIng 95% confidence interval.

Results. Degeneration, defined by the presence of
disc space narrowing, osteophytes, and sclerosis,
turned out to be associated with nonspecific low back
pain with odds ratios ranging from 1.2 to 3.3. Spon-
dylolysis and spondylolisthesis, spina bifida, transitional
vertebrae, spondylosis, and Scheuermann’s disease did
not appear to be associated with low back pain. The va-
lidity scores of the observational studies ranged from
0% to 91% of the maximum score. Only two studies
used a prospective design, and most studies lacked
control for confounding, an appropriate test for nonspe-
cific low back pain, and blinded assessment of radio-
graphs and low back pain status.

Conclusions. There is no firm evidence for the pres-
ence or absence of a causal relationship between radio-
graphic findings and nonspecific low back pain. [Key
words: low back pain, observational studies, radio-
graphs, systematic review] Spine 1997;22:427-434

'w back pain (LBP) is one of the major health problems
Western industrialized countries and a major cause of
irk absenteeism and disablement. The economic bur-
n of LBP on society is alarming.” Although LBP is a
-ely tatal, usually benign and self-limiting condition, it
a prominent problem in medical practice. Little is
“nown about the etiology and pathogenesis of this com-
plaint. The management of LBP remains symptomatic.
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The management of LBP in primary care often in-
cludes a radiographic evaluation of the lumbar spine,
which usually consists of anteroposterior and lateral
views, supplemented with oblique and coned-down
.5-S1 lateral views when indicated.*'"** The main pur-
pose of radiographic evaluation of the lumbar spine is to
exclude the occurrence of LBP specifically caused by ma-
lignancies, infections, inflammatory spondyloarthropa-
thies, and fractures. These may require specific therapies
or substantially aftect prognosis. Therefore, criteria have
been proposed for the selective use of radiographs based
on features of history-taking and physical examination
(“red flags”) suggesting specific LBP.? Despite the fact
that specific LBP has a low prevalence in primary care,
radiographs frequently are taken of patients with
LBP.”? This suggests that radiographs are requested
when specific LBP 1s not suspected. In patients with non-
specific LBP, radiographs may be taken only for reassur-
ance or at the patient’s request.=” Findings of degenera-
tive, congenital, and postural abnormalities have been
assumed to be associated with nonspecific LBP but the
reliability of these findings is low.®” The role of these
radiographic abnormalities in the etiology of nonspecific
LBP is unclear but may have consequences for preem-
ployment screening or for the management of LBP.

To demonstrate a causal relationship between radio-
eraphic findings and nonspecific LBP from the available
literature, it would be necessary to systematically review
observational studies comparing individuals with and
without LBP.” Obviously, radiographic findings must
appear to be associated with nonspecific LBP. The most
important evidence for causality of such an association is
the strength of the study design or the extent of suscep-
tibility to bias.'” Therefore, a systematic review of obser-
vational studies should consider the internal validity of
the studies by identifying potential sources of bias that
may affect the outcome of these studies. The likelihood
that an association is causal also i1s enhanced it other
criteria are met, such as the temporality, strength, con-
sistency, and biologic plausibility of the association.'”

The use of systematic reviews of published data from
observational studies has been a topic of debate.*'>*3%°
We agree with Petitti*® that the results of a systematic
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review of observational studies cannot be considered de-
finitive and should be interpreted with caution. We also
agree with Greenland=' that statistical pooling of heter-
ogeneous observational studies by the use of a random-
effects model does not explain the heterogeneity and is
merely misleading. However, a systematic review In
which the results are not pooled statistically, but n
which the original studies and their results are systemat-
ically evaluated, would be a usetul method of comparing
and summarizing studies, identifying methodologic
flaws, and determining potential biases.

In this study, we systematically reviewed the method-
ologic quality of all available, relevant observational
studies to explore whether there 1s a causal relationship
between abnormal findings on lumbar radiographs and

nonspecific LBP.

B Methods

Study Selection. A MEDLINE literature search was con-
ducted for the period from January 1966 to September 1994
using the key words “diagnostic imaging,” “spine,” “back-
ache,” “back pain,” “low back pain,” “radiography,” “roent-
genograms,” and “x-rays.” In addition, the references cited in
the selected papers were considered, regardless of the year of
publication. A study was included in this review it 1) the study
population included subjects with and without LBP, 2) at least
one of the diagnostic tests was plain radiography, and 3) the
study was published in English. Excluded were studies about
specific LBP caused by malignancies, infections, inflammations,
osteoporosis, or fractures and studies about flexion-extension
radiographs. Nonhuman studies, cadaver studies, case reports
(five subjects or less), abstracts, letters, and editorials also were
excluded. One hundred ninety-tour publications were selectec
trom the MEDLINE search. An EMBASE search did not revea
any further publications. Finally, we sent our list of publica-
tions to six international experts in spinal radiography, asking
them to check on the completeness of the list. Four responded
that the list appeared complete, and no supplementary studies
were suggested.

Methodologic Quality Assessment. Two reviewers (MWvT
and WJJA) independently scored the methodologic quality of
each study, according to a standardized set of predefined crite-
ria (Table 1). The criteria list was based on previously pub-
lished guidelines for assessing the methodologic quality of stud-
ies evaluating the accuracy of diagnostic tests''>"*! and on
reviews concerning the evaluation of diagnostic tests.===">"
The 14 criteria (A-N) referred to the study population, the
assessment of radiographs, the assessment of LBP status, the
blinded assessment of radiographs and LBP, and the analysis
and data presentation. Initially, there was agreement between
the two independent reviewers over the criteriain 361 (83%) of
the 434 items scored. Disagreement (17%) mainly occurred
because of reading and interpretation errors. In a consensus
meeting, the disagreements between the two reviewers were
discussed and resolved.

The criteria list contains items retlecting the internal and
external validity of the studies. The criteria concerning the in-
ternal validity of the studies (items A, E, G-L, and N), which 1s
the degree to which the results of a study are correct for the

Table 1. Methodologic Criteria for Observational Studies
on the Association Between Spinal Radiographic
Findings and Nonspecific Low Back Pain

Methodologic Criteria™ Score
Study population

A Selection of study population 5

B Description of inclusion and exclusion criteria H

C Description of potential confounders H
Assessment of radiographs

D Description of technique and equipment 5

E Definition of normal and abnormal result §

F Reproducibility of test interpretation 5
Assessment of LBP status

G Appropriate test for LBP 5

H Same test applied to all subjects 5

| Adequate follow-up period 5
Blinded assessment

J Blinded assessment of radiographs 5

K Blinded assessment of LBP status D
Analysis and data presentation

L No missing values or description of missing values 5

M Presentation or reconstruction of 2 X 2 table 5

N Control for confounders 5

— ——————————

* For operationalization of the criteria; see Appendix.
LBP = low back pain.

patients being studied,'” were used to assess a hierarchical or
der of the methodologic quality (Table 2). Each of the criteri:
was assigned a maximum score of five points (for rating system.
see the Appendix). Consequently, each study could score
maximum of 45 points. Studies scoring more than 50% of the
maximum attainable score were, arbitrarily, considered to be
of acceptable to good methodologic quality. Criteria B-D, I.
and M, covering the external validity, which is the degree tc
which the results of a study are generalizable to other set-
tings, ~ and the quality of reporting, were assessed for educa-
tional purposes (i.e., the improvement of future research
projects and publications).

Analysis. The odds ratios (ORs) and the 95% confidence 11
tervals (CI) of the most prevalent diagnostic entities (i.e., de-
generative changes, spondylolysis and spondylolisthesis, spina
bifida, transitional vertebrae, spondylosis, and Scheuermann s
disease) were estimated using the Conference Interval Analysis-
programme published by the British Medical Journal, London.
1989. We used the definitions of the diagnostic entities as given
by the authors of the studies. Although the exact definition o
degeneration varied among the studies, in general it was dc-
fined as the presence of disc space narrowing, osteophytes, o1
sclerosis. Biering-Sorensen et al' and Horal** distinguished d¢-
generation from spondylosis, with the former defined by the
presence of sclerosis or osteophytosis on the adjacent vertebrac
or disc space narrowing and the latter by the presence of mar-
ginal osteophytes on the vertebral bodies. Hussar and Guller™
defined spondylosis as the presence of osteophytes on the ver-
tebral bodies, disc space narrowing, or narrowed intervertebral
foramina.

B Results
Methodologic Quality

We identified 35 publications meeting our inclusion cri-
teria. Five studies were reported on twice, and because of
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Table 2. Observational Studies on the Association Between Spinal Radiographs and Nonspecific Low Back Pain in
Order of Validity Score

— = - — = =

Internal Validity External Validity/Quality of Reporting
A E G H l J K L N  Score B C D F M
Author 5 5 5 5 5 5 9 5 5 (%)* 5 5 5 5 5
Jirta®® 5 3 9 5 5 5 5 5 ] 91 5 5 5 5 5
symmons(c)®' 2 5 5 5 5 5 5 5 5 0 89 5 4 5 5 5
Horal®* 5 5 5 5 0 5 5 5 2 82 5 2 5 0 5
rymoyer'? 5 5 5 5 0 5 5 5 ' 80 5 2 5 5 0
Jiering-S.! 5 0 5 5 5 5 5 5 ( 78 5 4 5 0 5
isk'® 5 5 q) 5 0 5 5 J C 18 B 5 5 0 0
Hihimaki(c)*** 5 5 H 5 0 0 5 5 5 18 5 2 5 5 5
ymmons(p)'? 0 5 5 5 5 5 5 5 0 78 5 4 5 5 5
Viikeri®’ 5 5 0 5 0 5 5 5 S 13 5 3 5 C 5
awrence>? 5 5 5 5 0 5 5 0 2 71 5 2 0 ( 5
ellgren?® 5 5 ) 5 5 0 0 5 2 50 5 3 ) C 5
Nagora>® 5 5 ) 5 0 5 0 5 2 60 0 2 ) ( 5
lagora™® 5 5 ) 5 0 5 0 5 | 58 0 1 ) 0 5
ihimaki(p)*** 5 5 5 5 5 0 0 0 58 5 5 5 5 5
airanen®’ 5 5 C 5 5 0 0 5 58 5 3 5 0 5
ussar?® 5 0 ( 5 0 5 5 5 0 56 5 4 0 0 5
lagora™® 5 5 ( 5 0 5 0 5 0 56 ( 0 0 0 5
ult?® 5 0 0 5 5 0 0 5 3 51 (C 3 0 0 5
‘agora®’ 2 5 0 5 ) 0 5 0 4 47 ( 4 0 0 5
ywe® 5 0 J 5 ) 0 0 0 2 38 0 2 9 0 5
\Rocca’'~* 3 5 0 0 ) 0 0 5 1 31 5 2 0 0 5
rgerson™ 0 5 0 0 ) ) 0 5 2 27 0 2 5 0 5
> 5 0 0 0 0 ) 0 5 ] 24 0 2 5 0 q)
10s° 0 5 ) 0 0 ) 0 5 ) 22 5 3 5 0 5
scher™ 5 0 ) 0 0 ) 0 9 ) 22 0 3 5 0 5
Boeuf™ 0 5 ) 0 0 ) 0 5 ) 22 0 2 0 0 5
lithoff° 5 ) 0 0 0 ) 0 5 ) 22 0 0 9 0 5
a 3 ) C 0 0 C ) 5 C 18 0 ] 5 0 5
lenlove™ 0 ) ( 0 0 ( ) 5 ( 11 0 0 0 0 5
50N>+ 0 0 C 0 0 ( ) ” ( 11 0 3 0 0 5
espie®’ 0 0 ( 0 0 ( ) 0 ( 0 0 0 0 0 5
of Maximum 73 65 35 65 26 42 39 T 5% <G B 508 94
rcentage of the maxim;_m :ahtht_ai_n_at;l_e ;a_licirty_:;,;:_rjre; if the validity sco?es are equal an alphaaet_l_ca_l_é;ci_e-r_—r;_used._ TR _ 7

- cross-sectional part of the study. (p) = prospective part of the study.
mpleteness of information, the methodologic assess-  the appropriateness of the test for LBP (item G: 35%),
nt was based on combining both publica- the blinded assessment of LBP status (item K; 39%), and
ng. | 10:21,3239,36.4445:5152 Boyr publications result-  the blinded assessment of radiographs (item J; 42%).
trom the same large survey were scored separately.  The methodologic criterion most frequently complied
‘h publication reported on a different radiographic ~ with was the description of missing values (item L; 84 %).
ling and had a different study population.”’~*" The Table 2 also shows that most of the criteria considered
slications of Symmons et al”'’* involved data froma  to be important for the external validity of the study or

ss-sectional and a prospective study, which were  for the quality of the reporting were poorly met. The
‘ed as separate studies. Consequently, 31 studies were  reproducibility of test interpretation (item F) scored only

‘uded in our systematic review. 19% ot the maximum attainable score, whereas the de-
lable 2 presents all studies in a hierarchical order  scription of inclusion—exclusion criteria (item B), poten-
ording to their methodologic quality. The method-  tial confounders (item C), and technique and equipment
uic quality of the studies varied strongly, with validity (1item D) scored 52%, 50%, and 58% of the maximum
res ranging from 0% to 91% of the maximum attain-  attainable score, respectively. Our criterion regarding
e score. Eighteen studies scored more than 50% and  the presentation of or the ability to reconstruct a 2 X 2
vore considered to be of acceptable or good method- table (item M) was met in all but two studies.
ologic quality. Thirteen studies were of low method-
vlogic quality. The most prevalent methodologic flaws Association Between Radiographic Findings and
lable 2) concerned the criteria regarding control for Nonspecific Low Back Pain

confounding (item N; 22% of the maximum attainable Because most studies did not report an OR, we had to
core), the length of the follow-up period (item I; 26 %), estimate the ORs from the results presented in the orig-
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Table 3. 0dds Ratios (OR) and 95% Confidence Intervals (Cl) for the Studies of the Association Between Radiographic

Findings and Nonspecific Low Back Pain With a Validity Score of More Than 50%

LBP no LBP
Author % Present Absent Present Absent OR 95% ClI Results™
Degeneration
Symmons?' %1 89 130 106 92 149 1.99 1.38, 2.86 Positive
Symmons®'%% 89 170 66 135 106 2.02 1.38, 2.96 Positive
Horal*® 82 90 105 61 127 1.87 1.24, 2.83 Positive
Frymoyer'’ 80 45 151 19 77 1.2]1 0.66, 2.21 Positive
Biering-Sorensen’ 78 115 243 71 237 1.58 1.12,  2.23 Positive
Rithimaki*** 78 — — — — 2.78 1.8,4.0 Positive (sciatica)
Symmons”'? 78 40 66 43 106 1.49 0.88, 2.54 Not clear
Wiikeri®’ 3 39 28 42 100 332 1.83, 6.02 Positive
Lawrence™ 71 462 320 360 390 1.56 1.28, 1.91 Positive
Kellgren®* 60 55 18 77 45 1.79 094, 3.41 Positive
Sairanen®’ 58 139 35 51 41 3.30 1.89, 5.76 Not clear
Hult® 51 177 41 35 20 2.47 1.29, 4.]1 Positive
Spondylosis
Horal* 82 164 31 141 54 2.03 1.23, 333 Positive
Biering-Sorensen’ 78 210 148 177 131 1.05 077, 143 No
Hussar® 56 26 69 89 316 1.34 0.80, 2.23 No
Spondylolysis/listhesis
Virta™® 91 34 32 12 14 1.24 050, 3.08 Positive (women)
Horal® 82 9 186 11 183 0.81 0:33;, 1.99 No
Biering-Sorensen’ 78 10 348 9 299 0.95 0.38, 2.38 No
Sairanen®’ 58 13 35 7 41 2. 12 0.79, 5.64 Not clear
Magora® 56 132 516 164 212 0.33 0.25, 0.44 No
Hult®® 51 6 226 3 129 1.14 0.28, 4.64 No
Spina bifida
Horal% 82 15 180 21 173 0.69 0.34, 1.38 No
Magora™ 58 284 526 232 212 0.50 0.40, 0.64 No
Transitional vertebrae
Horal** 82 29 166 34 160 0.82 0.48, 1.41 No
Biering-Sorensen’ 78 14 344 14 294 0.85 0.40, 1.82 No
Magora™® 60 54 258 42 106 0.53 033, 0.84 No
m. Scheuermann
Biering-Serensen’ 78 22 336 23 285 0.81 0.44, 1.49 No
Sairanen®’ 58 18 35 5 41 3.60 142, 9.14 Not clear

* Results according to the authors of the study (positive or no association).
T Cross-sectional data of 1975,
1 Cross-sectional data of 1985,

§ Crude OR for sciatica; the OR adjusted for occupation, earlier back incidents,

| Prospective data 1975-1985.

age, height, body mass index, and smoking was 1.9 (95% CI| 1.2-2.9).

inal studies. If the study population included both sexes,
we used the combined OR for men and women. We used
the data of Virta et al’® regarding LBP during the previ-
ous year and the combined data on prelysis, lysis, and
listhesis from the data of Magora and Schwartz*" to es-
timate the ORs of these studies. The scores for slight,
moderate, and severe degeneration and for lumbago and
sciatica were combined in estimating the OR from the
data of Wiikeri et al.”” We used only the prospective data
of Symmons et al,>~ which involved the population with-
out degeneration at the first examination.

The estimated ORs of the studies that were of accept-
able or good methodologic quality are presented in Table
3. The ORs of the association between degeneration and
LBP range from 1.21 to 3.32, with most 95% Cls not
including 1, indicating a consistent and statistically sig-
nificant positive association. Five of the seven studies
reporting on an association between degeneration and
nonspecific LBP with a methodologic score of 50% or
less reported an OR around 1 with a 95% Cl including 1

(data not shown). The ORs for spondylolysis and spon-
dylolisthesis range from 0.33 to 2.12, with most 95"
Cls including 1. Only one study reported a significantly
higher frequency of spondylolysis and spondylolisthesis
among men and women without nonspecific LBP."
Only a few studies of acceptable or good methodologic
quality reported on the association between spina bifida.
transitional vertebrae, spondylosis, and Scheuermann -
disease. In general, these radiographic findings do not
appear to be associated with nonspecific LBP.

B Discussion

In this study, we systematically reviewed all available
observational studies. Comparing radiographic findings
of subjects with and without nonspecific LBP in a “best-
evidence synthesis” approach, we based our conclusions
on the studies with the highest methodologic quality.”
The methodologic quality of the studies included 1n our
systematic review varied widely, from 0% to 91% of the
maximum attainable validity score. We considered stud-
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ies scoring more than 50% to be of acceptable or good
methodologic quality and studies scoring 50% or less to
be of low methodologic quality. The results of the 18
ngher-quality studies indicated that degeneration is as-
sociated with nonspecific LBP. Other radiographic find-
ings are not. Even in the best quality studies, we encoun-
tered some common methodologic flaws concerning the
control for confounding, the length of the follow-up pe-
riod, the appropriateness of the test for LBP, the blinded
assessment of LBP status, and the blinded assessment of
radiographs, which all may have resulted in biased out-
~omes.

A potential limitation of our systematic review was

‘he literature search, which may have introduced a pub-
ication bias for several reasons. First, some relevant
studies might have been missed because they used other
cey words or had unclear abstracts. We tried to solve this
rroblem by using a broad search strategy (see Methods
ection for the key words used) and by checking the orig-
nal article if the abstract raised any doubt. Second, not
1l published studies are indexed in databases, and we
ould have missed some relevant studies that were pub-
shed 1n nonindexed journals. We tried to avoid this
roblem by retrieving studies from two international da-
bases (MEDLINE and EMBASE), by screening all ref-
-ence lists of reviews and original publications, and by
nding our selection of studies to experts in the field.
hird, we did not make an effort to identify unpublished
udies. In general, unpublished studies are more likely to
wve results that are not statistically significant. Fourth,
¢ selected studies published before 1966 by screening
e reference lists of relevant publications, and studies
porting a positive or statistically significant association
obably are more likely to be referred to in other pub-
ations. The identification of all relevant studies is cru-
| to the validity of systematic reviews; therefore, ade-
ate indexing of published studies and registration of
published studies should be aimed at to reduce the
ssibility of publication bias.'”

Only a few studies used an appropriate test for LBP

1 described the diagnostic criteria for interpretation of

test. We defined history taking and physical exami-

‘lon or the use of a standardized questionnaire as ap-

priate tests if the presence, duration, and severity of

n were assessed (see the Appendix). The use of an

ppropriate test may lead to substantial misclassifica-

1. If the test is applied uniformly to individuals with

- without LBP, which was the case in all 18 studies

1a methodologic score of more than 50%, but in only

- of the 13 studies with a score equal to or less than

o, the misclassification will be similar for both groups

ndifferential), resulting in an underestimation of the
rue ORs.

'he assessment of radiographs and the assessment of
the LLBP status was not blinded in 58% and 61% of the
studies, respectively. If blinding does not take place,
knowledge of the LBP status unavoidably influences the

observer in the assessment of the radiographs, which
may occur in case—control studies. The results of the
radiographic examination also might influence the pa-
tient in reporting about the LBP, which may occur in
cohort studies. Blinding of the observers and the study
population 1s not difficult when examining the associa-
tion between radiographic findings and nonspecific LBP,
and future studies should incorporate blinding to pre-
vent this type of bias, which results in an overestimation
of the true ORs.

Selection bias did not appear to be a major problem in
most studies. The selection of the study population (item
A) scored 73% of the maximum attainable score and was
described and considered as adequate in all but one of the
better quality studies.

Another potential source of bias, confounding, was
not examined in most of the studies. Confounding occurs
when two factors or processes are associated or “travel
together,” and when the effect of one is confused with or
distorted by the effect of the other.'> To be considered a
confounder in the estimated association between radio-
graphic findings and nonspecific LBP, a variable must be
a risk factor for nonspecific LBP, must be associated with
the radiographic findings at issue, and must not be an
intermediate factor in the causal pathway between radio-
graphic findings and nonspecific LBP. Because confound-
Ing 1S an important issue in observational studies and
because it may lead to an underestimation or overesti-
mation of the true ORs, it should be controlled for in the
analysis. Prospective studies in which confounding is
evaluated and controlled for are necessary to evaluate
the association between radiographic findings and non-
specific LBP.

Only two studies, those of Rithimaki et and
Symmons et al,” '~ used this type of prospective design.
Most of the reviewed studies were case—control studies
in which the LBP status and the radiographic findings
were assessed at the same point in time or in which the
radiographs were taken at the time of investigation and
related to nonspecific LBP in the past. One of the criteria
tor causality of an association is temporality, which
means that causes should precede effects. If it is hypoth-
esized that the radiographic findings are related to the
cause of nonspecific LBP, the radiographic examination
should precede the occurrence of nonspecific LBP in time
and definitely should not be studied in relation to non-
specific LBP in the past. The latter can only examine the
hypothesis that nonspecific LBP produces radiographic
abnormalities, which no one will endorse.

The results of our systematic review show that spon-
dylolysis and spondylolisthesis, spina bifida, transitional
vertebrae, spondylosis, and Scheuermann’s disease do
not seem to be associated with nonspecific LBP. How-
ever, degeneration does seem to be associated with non-
specific LBP, with ORs ranging from 1.21 to 3.32. As we
have outlined earlier, several potential sources of bias
could be identified that may have led to an underestima-

3144,45
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tion or overestimation of the true association. Even it
there is a true association between radiographic indings
and degeneration, the strength of the association as ex-
pressed by the ORs is not convincing. Further, the tem-
porality of the association was overlooked in most stud-
ies. Therefore, we conclude that no firm evidence exists
for the presence or absence of a causal relationship be-
tween radiographic findings and nonspecific LBP.
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B Appendix. Operationalization of the
Methodologic Criteria

Each criterion must be applied independently of the
other criteria.

A. Positive if sampling or selection of the study popula-
tion was described and considered adequate. In co-
hort studies: sampling before low back pain (LBP)
has occurred (5 points). In case—control studies: se-
lection of cases (2 points) and controls (3 points)
before radiographs are taken.

B. Positive if the inclusion and exclusion criteria were
adequately described to enable replication of the
study.

C. Positive if potential confounders were described
(frequency or mean * standard deviation (SD)
given for populations with and without LBP; 1
point each):

1. Age

2. Gender

3. Work status (heavy physical work, static physical
load, monotonous work)

4. Smoking

5. Obesity (weight or body mass index)

D. Positive if the technique was described adequately to
enable replication of the study (anteroposterior, lat-
eral or oblique view; standing or lying subjects; ana-
tomic structures involved).

E. Positive if diagnostic criteria were defined adequately
(e.g., degenerative index).

F. Positive if the interobserver or intraobserver variabil-
ity (depending on the study at issue) in the interpre-
tation of the radiographs was described.

G. Positive if the LBP status was appropriately deter-
mined in a standardized manner. History taking,
physical examination, or the use of a questionnaire
to assess the presence or absence, the duration, sever-
ity, and the moment of occurrence (past/present/
future) of pain and symptoms should be described
clearly.

H. Positive if determination of the LBP status was uni-
formly applied to all subjects.

[. Period between radiographic examination and as-
sessment of LBP had to be long enough for the LBP to
occur; no follow-up period necessary for congenital
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disorders, but 5 years for all noncongenital (degen-
erative, acquired, postural) disorders.

J. Positive if the interpretation of the radiographs
was applied strictly without knowledge of the LBP
status.

K. Positive if the determination of the LBP status was
applied strictly independent of the results of the ra-

diographs.

L. Positive if there were no missing values or if missing
values weredescribed adequately, including loss to
follow-up and drop-outs.

M. Positive it odds ratios (ORs) were given or if data
were presented in a 2 X 2 table (or such a table could
be constructed, to enable calculation of the ORs).

N. Positive it confounding was controlled for in the
analysis (1 point for each confounder of item C).

B Point of View

Jeremy Fairbank, MD

Oxford, UK

The group has published a series of important systematic
reviews, of which this is the latest. They have been unable
to demonstrate any relationship between radiographic
findings and a diagnosis of non-specific low back pain in
the papers that they studied. In our center, as magnetic
resonance imaging (MRI) has become more available
and the cost of a basic examination of the lumbar spine
has risen, radiologists have discontinued offering plain
radiographs and have made MRI available to general
practitioners for the examination of their patients with
back pain. Clinicians who read Spine are well aware of
the rarity of “normal” MRI scans in this group of pa-
tients. The radiologist’s report often makes alarming
reading to general practitioners and their patients when
both parties are seeking reassurance that nothing serious

Nuffield Orthopaedic Centre

1s amiss. At the same time, MRI probably is much more
effective than plain radiographs in detecting the causes of
“specific” back pain in this population. This paper con-
firms that in developed medical care systems there is little
place for the plain radiographic examination in the in-
vestigation of non-specific low back pain. However, in
many countries this is the only imaging system that is
readily available. This study is important in these places.
In all circumstances, skilled clinical methods should be
promoted and investigation only requested when based
on sound guidelines (see authors’ reference 8). Our pa-
tients’ enthusiasm for radiologic imaging needs to be
tempered by public education, and general practitioners’
skills need to be enhanced by specific training in low back
pain and its investigation.



