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Abstract BACKGROUND CONTEXT: Degenerative spondylolisthesis is a presumed cause of back pain.
Previous studies of spondylolisthesis and back pain included only women or combined results for
men and women. Comparisons of the frequency of back pain, neurogenic symptoms, and functional
limitations specifically among elderly men with and without spondylolisthesis are needed.
PURPOSE: To determine associations of prevalent spondylolisthesis with back pain symptoms,
neurogenic symptoms, and functional limitations among elderly men.

STUDY DESIGN/SETTING: Cross-sectional epidemiologic study conducted within the Osteo-
porotic Fractures in Men (MrOS) cohort. The MrOS cohort is composed of 5,995 community-dwelling
men aged 65 years or older who were recruited at six US academic medical centers. Extensive self-
reported data and lumbar spine radiographs were obtained for all MrOS participants at baseline.
PATIENT SAMPLE: For this study, 300 men were selected at random specifically for the evalu-
ation of spondylolisthesis on the baseline spine radiographs.

OUTCOME MEASURES: Standardized questionnaires were used to assess self-reported back
pain, leg pain (radiculopathy), lower extremity numbness (paresthesias), and lower extremity weak-
ness occurring in the past 12 months and to ascertain current difficulty with activities of daily living.
METHODS: In the present study, radiographic spondylolisthesis was classified as forward slip of
>5%. Prevalence of back pain, neurogenic symptoms, and difficulty with activities of daily living
was compared between men with and without spondylolisthesis using chi-square or Fisher exact tests.
RESULTS: Spondylolisthesis was present among 92 (31%) men. Among men with and without
spondylolisthesis, back pain (63% vs. 67%, p=.46) and moderate/severe back pain (41% vs.
38%, p=.76) were reported with similar frequency. Men with spondylolisthesis more often reported
radiculopathy (33% vs. 22%, p=.06), paresthesias (18% vs. 11%, p=.10), and weakness (18% vs.
9%, p=.02) in the lower extremities, as well as difficulty walking two to three blocks (21% vs.
11%, p=.03), doing their own shopping (8% vs. 2%, p=.04), and getting in/out of a car (14%
vs. 6%, p=.03), compared with men without spondylolisthesis.

FDA device/drug status: not applicable. U0l AR45647, U0l AR45654, U0l AR45583, U0l AG18197, UO1

Author disclosures: JUY (grants, DePuy; fellowship support, MTF). AG027810, and UL1 RR024140.

The Osteoporotic Fractures in Men (MrOS) Study is supported by the * Corresponding author. Department of Orthopaedics and Rehabilita-
National Institute of Arthritis and Musculoskeletal and Skin Diseases, the tion, Oregon Health & Science University, 3181 SW Sam Jackson Park
National Institute on Aging, and the National Center for Research Re- Rd, Portland, OR 97239-3098, USA. Tel.: (503) 494-3990; fax: (503)
sources and the National Institutes of Health Roadmap for Medical Re- 494-5050.
search through grants U0l AR45580, UO1 AR45614, UO1 AR45632, E-mail address: marshaly @ohsu.edu (L.M. Marshall)

1529-9430/$ - see front matter © 2010 Elsevier Inc. All rights reserved.
doi:10.1016/j.spinee.2010.07.004


mailto:marshaly@ohsu.edu
http://dx.doi.org/10.1016/j.spinee.2010.07.004
http://dx.doi.org/10.1016/j.spinee.2010.07.004
http://dx.doi.org/10.1016/j.spinee.2010.07.004

866 P.J. Denard et al. / The Spine Journal 10 (2010) 865—873

CONCLUSIONS: Among elderly men, spondylolisthesis was associated with neurogenic symp-
toms and lower extremity functional limitations; however, spondylolisthesis was not associated with

a higher likelihood of back pain in this population.
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Introduction

Spondylolisthesis is defined as an anterior migration, or
slip, of a vertebral body in relation to the vertebra located im-
mediately caudad. Five categories of spondylolisthesis have
been described including dysplastic, isthmic, traumatic, patho-
logic, and degenerative [1]. Degenerative spondylolisthesis is
characterized by an intact vertebral ring [2,3], is presumed to
result from degeneration of facet joints and intervertebral discs
with aging [1,2], and has traditionally been considered to rep-
resent instability of the vertebral segment [2]. This condition is
common among middle-aged and elderly adults with preva-
lence estimates in US cohorts ranging from 14% to 30% [4—7].

The amount of forward slippage is of clinical concern
because it can cause spinal stenosis and nerve root com-
pression. Low back pain and pain, numbness, or weakness
in the legs or lower extremities are symptoms clinically as-
sociated with degenerative spondylolisthesis [8,9]. Because
of its putative relation to back and leg pain symptoms, de-
generative spondylolisthesis is often considered an indica-
tion for surgery. In the United States, more than 300,000
lumbar spine fusion surgeries (or arthrodesis) are per-
formed annually, and one-third of these are for degenerative
spondylolisthesis, spinal stenosis, or a combination of both
[10,11]. The numbers of lumbar spine fusion surgeries have
steadily risen in the past 20 years, as has the trend toward
utilization of instrumentation to achieve fusion [11—13].

Despite the numbers of surgeries performed for degener-
ative spondylolisthesis, information is lacking about the rela-
tion of radiographic spondylolisthesis to back pain symptoms
and to physical functioning. Several studies have included
only symptomatic individuals with spondylolisthesis
[2,14—16], making it difficult to discern if the frequency of
symptoms differs from that among persons without spondy-
lolisthesis. Large cohort studies that are able to compare
symptom prevalence among those with and without spondy-
lolisthesis indicate that the frequency of self-reported back
pain in the previous 12 months is similar among adults with
and without degenerative spondylolisthesis [4—6,17]. How-
ever, none of these studies assessed leg symptoms. Therefore,
whether neurogenic symptoms are more prevalent among
adults with degenerative spondylolisthesis compared with
those without this condition has not been established. More-
over, although back pain and neurogenic symptoms increase
the likelihood of activity limitations among the elderly
[18—20], few studies have investigated the effects of spondy-
lolisthesis on physical functioning [4,5].

Previous reports about the association of degenerative spon-
dylolisthesis with back pain among community-dwelling

adults have been limited to only women [5] or to men
and women combined [4,6,17]. To investigate this associa-
tion among men, we conducted a cross-sectional study in
a sample of participants in the Osteoporotic Fractures in
Men (MrOS) study, a cohort of US men aged 65 to 100
years. We addressed the following questions. Compared
with men without spondylolisthesis, are men with spondy-
lolisthesis more likely to report back pain; more likely to
report neurogenic symptoms; and/or more likely to report
difficulty with activities of daily living (ADL)? A compre-
hensive assessment of spondylolisthesis prevalence and its
association with demographic factors, body size, and phys-
ical activity is reported elsewhere [7].

Methods
Parent cohort

The MrOS study enrolled 5,995 participants from March
2000 through April 2002 as described elsewhere [21,22].
Briefly, recruitment occurred at six US academic medical
centers in Birmingham, AL; Minneapolis, MN; Palo Alto,
CA; Pittsburgh, PA; Portland, OR; and San Diego, CA. Eligi-
ble participants were at least 65 years of age, community
dwelling, able to walk without assistance from another per-
son, and had at least one natural hip for bone density mea-
surement. Eligibility criteria were minimal so that results
from the cohort would be applicable to a broad population
of community-dwelling men with similar ages [21]. Institu-
tional review boards at each center approved the study proto-
col. All the participants provided written informed consent.

At baseline, all men completed a comprehensive self-
administered questionnaire and attended a clinic visit, where
thoracic and lumbar radiographs were obtained using a stan-
dardized protocol for the ascertainment of vertebral fracture.
Men were placed on their left side in the lateral position with
legs flexed and both arms at right angles to the body. The long
axis of the spine was set parallel to the table and the midax-
illary (coronal) plane of the body was aligned to the table
midline. Images were obtained from T12 to S1. All films
were sent to the MrOS San Francisco Coordinating Center
for central quality review, processing, digitization, and
archiving.

Selection of the study sample

To establish initial data on spinal conditions other than
vertebral fracture in the cohort, 300 participants were ran-
domly sampled using a computer-generated random
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