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Abstract Lumbar radicular pain is a fairly common
health problem, yet its risk factors are far from clear.
There are no published systematic reviews on associations
between cardiovascular or lifestyle risk factors and lum-
bar radicular pain or sciatica. The aim of this systematic
literature review was to assess associations between these
risk factors and lumbar radicular pain or sciatica. We
conducted a systematic search of the Medline database for
all original articles on lumbar radicular pain or sciatica
published until August 2006. Twenty-two papers from 19
studies were included in the review. Overweight or
obesity was associated with sciatica in most of the case-
control and cohort studies. Some studies showed an in-
creased risk of lumbar radicular pain in smokers with a
long smoking history or in those with high levels of
physical activity. A few case-control studies showed an
association between serum C-reactive protein and sciatica.
No consistent associations were found for serum lipids
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levels or high blood pressure. In summary, the associa-
tions of overweight, long smoking history, high physical
activity and a high serum C-reactive protein level with
lumbar radicular pain or sciatica were substantiated by the
present review. However, more prospective studies are
needed in order to further clarify these associations and
the mechanisms of action.
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Introduction

Lumbar radicular pain (sciatic pain, radiating low back
pain) is a fairly common health problem and a common
cause of work disability [13, 27]. It is usually caused by
compression or irritation of one of the lumbosacral nerve
roots, and is a common symptom of lumbar disc herniation
[13]. Straight leg raising restriction or other clinical signs
of rhizopathy can be usually found in patients with disc
herniation-induced radicular pain. If these clinical signs are
observed, terms ‘‘clinically defined sciatica’ or ‘‘sciatic
syndrome’” may be used.

The precise etiology of lumbar radicular pain is unclear.
In addition to mechanical factors, inflammation is sug-
gested to play a role [17]. Cardiovascular and lifestyle risk
factors may also be important, as overweight, smoking and
C-reactive protein have shown associations with sciatic
pain [11, 26, 33]. Moreover, stenosis of lumbar arteries
predicted disc space narrowing, suggesting an association
between atherosclerosis and lumbar disc degeneration [21,
22]. However, associations between cardiovascular or
lifestyle risk factors and lumbar radicular pain or sciatica
have not been addressed in a systematic review.
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The aim of this review was to examine associations
between cardiovascular or lifestyle risk factors and lum-
bar radicular pain or clinically defined sciatica and to
discuss possible mechanisms for observed associations.
Understanding the underlying mechanisms may provide
new insights for the prevention and treatment of these
disorders.

Methods
Search strategy

Studies of interest were identified by searches of the
Medline database through August 2006 using predefined
keywords. The following search terms were used: back
disorders, spinal diseases, low back pain, lumbar radicular
pain, sciatic pain, sciatic syndrome, lumbosciatic syn-
drome, lumbosacral radicular syndrome, sciatica, inter-
vertebral disk displacement, disc herniation, herniated
lumbar disc, prolapsed lumbar disc, disc protrusion, and
herniated nucleus pulposus. In the text below, we use the
term ‘‘lumbar radicular pain’’ to refer to radiating low back
pain, sciatic pain or lumbosciatic pain, and ‘‘clinically
defined sciatica’ or ‘‘sciatic syndrome’’ to clinician-
diagnosed cases or to hospitalizations due to intervertebral
disc disorders.

Cardiovascular or lifestyle risk factors of interest were
smoking, physical inactivity, overweight, hypertension,
dyslipidaemia, diabetes and inflammatory factors.

Abstracts were reviewed, and relevant articles obtained.
Full text of all articles on lumbar radicular pain or sciatic
syndrome and risk factor of interests were scrutinized.
Reference lists of the identified articles were reviewed for
additional studies.

Selection of studies

Two authors (RS, JK) independently examined relevant
articles on lumbar radicular pain or clinically defined sci-
atica. We excluded reviews, case reports, letters, editorials,
studies on solely clinical populations and case-control
studies with clinical controls. We included original articles
written in any language with a cohort, case-control (with
controls derived from the normal population) or cross
sectional design conducted in a human population.

Quality assessment
We assessed the quality of the studies using a modification

of the Cochrane quality criteria for the systematic assess-
ment of non-experimental studies [16]. We used a data
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abstraction form, and two reviewers independently evalu-
ated each study and extracted data from unmasked articles.
Disagreements were resolved by consensus.

We assessed the occurrence and severity of four pos-
sible sources of bias: selection, performance, detection,
and attrition. Selection bias was assessed by two major
criteria (selection of study population, representativeness)
and two minor criteria (awareness of study hypothesis,
possibility of change in the status of a risk factor as a
result of lumbar radicular pain), and classified into no or
minor, moderate, severe, or definite. The assessment of
performance bias was based on a major criterion (validity
and objectivity of exposure assessment) and two minor
criteria (recall bias, blinding of assessors of exposure
towards the outcome), and classified into no, minor,
moderate, or definite. Detection bias was assessed by a
major criterion (clear definition of outcome) and two
minor criteria (standardised method of assessing outcome,
blinding of assessors of outcome towards exposure).
Attrition bias was assessed by two major criteria: com-
pleteness of follow-up and magnitude of missing data.
Detection bias was classified into no or minor, moderate,
or definite and attrition bias into no, possible, or definite.
Studies with definite selection, performance or detection
bias were excluded from the review.

Quantitative data analysis

No meta-analysis was feasible due to the heterogeneity of
the studies. The results are reported qualitatively with an
emphasis on study design and quality. The studies were
also evaluated for sufficient sample size, control of con-
founders and use of appropriate analytical methods.

Results

The search strategy identified 2,975 study reports, of
which 36 papers had lumbar radicular pain or clinically
defined sciatica as outcome and at least one of the car-
diovascular or lifestyle risk factors of interest as deter-
minant(s). Of the relevant papers, studies with a response
rate less than 60% [34], case-control studies with clinical
controls [1, 23, 24, 35], and studies on disc bulge or
degeneration [2, 3, 5, 30, 31, 40-42, 50] were excluded.
Nineteen studies (22 papers) [6, 9, 11, 12, 14, 15, 19, 20,
25-29, 32, 33, 36-38, 45, 47, 49, 51] remained eligible
for the review (Table 1).

Of these 19 studies, 4 were cross-sectional, 7 case-
control and 8 were cohort studies. Twelve studies had no or
minor bias, 3 studies had one source of moderate bias [25,
33, 49] and 4 studies [20, 45, 47, 51] had at least 1 source
of severe bias or 2 of moderate bias.
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talization due to herniated lumbar disc or sciatica [14]. Of
four prospective studies, one with no sources of major bias
showed no association between physical activity and sci-
atic pain [29]. Physical activity increased the incidence of
sciatic pain in two other prospective studies with no major
bias [37, 38]. In the fourth cohort study with moderate
selection bias, moderate or active walking increased while
moderate or active jogging decreased the incidence of
sciatic pain, although jogging increased the risk of persis-
tent sciatic pain [33].

Other cardiovascular risk factors

Three case-control studies [9, 26, 45] addressed the asso-
ciation between high-sensitive C-reactive protein (hs-CRP)
and clinically defined sciatica (Table 5). One study found
no difference in serum hs-CRP level between patients with
acute disc herniation-induced lumbosciatic pain and heal-
thy controls [9]. In the other two studies [26, 45], serum hs-
CRP level was higher in patients with lumbosciatic syn-
drome or herniated lumbar disc than in controls. In addi-
tion, patients with a higher preoperative hs-CRP level had
poorer postoperative recovery [45]. In one of these studies
[26], cases were matched to controls by age and gender,
while in the other study [45], the difference in hs-CRP
level between cases and controls was not controlled for
potential confounding factors.

A cross-sectional study showed no association between
serum cholesterol level and lumbosacral radicular syn-
drome [25]. A longitudinal study found associations
between serum triglycerides or blood pressure and sciatic
pain, but only in men [28, 29]. Serum cholesterol level was
associated with sciatic pain in both men and women within
the first 10-year follow-up [28], and not in the 28-year
follow-up [29].

Discussion

The current review suggests that overweight or obesity is
associated with clinically defined sciatica. Some studies
showed an increased risk of self-reported radicular pain in
people with a long-term history of cigarette smoking or in
those with high levels of leisure-time physical activity. A
few case-control studies found an association between
serum C-reactive protein and clinically defined sciatica. No
consistent associations were found for serum lipids levels
or high blood pressure.

Overweight can increase the risk of sciatic pain by
increasing the mechanical load on the intervertebral
discs. However, no dose-response relation between
weight-related factors and sciatica was found to support
this hypothesis. Weight-related factors associated more

@ Springer

consistently with clinically defined sciatica than with
mere self-reported pain. Overweight may also cause
sciatica via inflammatory processes. Obesity is accom-
panied with a low-grade systemic inflammation and most
obese people have elevated levels of inflammatory
markers, including C-reactive protein [4, 39, 48]. The
increased secretion of inflammatory mediators from ex-
cess visceral adipose tissue may contribute to the
development of symptomatic herniated lumbar disc dis-
ease among obese subjects.

Long-term smoking was associated with an increased
risk of self-reported radicular pain in some occupational
populations. An association between smoking and herni-
ated lumbar disc has also been reported in case-control
studies with clinical controls [1, 24]. The mechanism of
such an association is not clear [7], but it could be related
to cytotoxic effects of nicotine [18] or other substances in
tobacco smoke. Smoking may also cause a chronic low-
grade inflammation, with e.g. increased plasma C-reactive
protein level as a marker [39].

Prospective studies in the current review suggested that
high levels of leisure-time physical activity are associated
with an increased risk of lumbar radicular pain. This
finding is unexpected, since physical activity decreases the
level of other risk factors addressed in this review [8, 10].
However, some types of physical exercise or sports may
damage the lumbar structures.

There is increasing evidence that a chronic low-grade
inflammation plays a pivotal role in the development of
metabolic syndrome, cardiovascular disease and athero-
sclerosis [4]. Chronic inflammatory processes may also
contribute to the development of lumbar radicular pain or
sciatica [43, 46]. The severity of sciatic pain correlates
positively with the concentration of plasma C-reactive
protein [44]. Therefore, inflammatory processes may be
potential mechanisms whereby cardiovascular or lifestyle
risk factors lead to lumbar radicular pain.

The majority of studies on lumbar radicular pain or
clinically defined sciatica were not designed to study the
role of cardiovascular or lifestyle risk factors; they used
these risk factors mainly as covariates. So far, there is little
evidence suggesting causal associations. In addition, we do
not know which stage of the pathological process these risk
factors modify. Therefore, further prospective studies to
investigate the role of cardiovascular or lifestyle risk fac-
tors in lumbar radicular pain or sciatica and to study their
mechanisms of action are needed.
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