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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 Osteoporotic Fractures in Men (MrOS) cohort.
The MrOS cohort is comprised of 5,995 community dwelling men ages ≥65 years who were recruited
at 6 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 evaluation
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 weakness
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
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were compared between men with and without spondylolisthesis using chisquare or Fisher’s exact
tests.

Results—Spondylolisthesis was present among 92 (31%) men. Among men with and without
spondylolisthesis, back pain (63% vs. 67%, p=0.46) and moderate/severe back pain (41% vs. 38%,
p=0.76) were reported with similar frequency. Men with spondylolisthesis more often reported
radiculopathy (33% vs. 22%, p=0.06), paresthesias (18% vs. 11%, p= 0.10) and weakness (18% vs.
9%, p=0.02) in the lower extremities; as well as difficulty walking 2-3 blocks (21% vs 11%, p=0.03),
doing their own shopping (8% vs 2%, p=0.04), and getting in/out of a car (14% vs 6%, p=0.03),
compared to men without.

Conclusions—Among elderly men, spondylolisthesis was associated with neurogenic symptoms
and lower extremity functional limitations; however, spondylolisthesis was not associated with a
higher likelihood of back pain in this population.

Introduction
Spondylolisthesis is defined as an anterior migration, or slip, of a vertebral body in relation to
the vertebra located immediately caudad. Five categories of spondylolisthesis have been
described including dysplastic, isthmic, traumatic, pathologic, 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 represent instability of the vertebral segment.2 This condition
is common among middle-aged and elderly adults with prevalence estimates in US cohorts
ranging from 14%-30%.4-7

The amount of forward slippage is of clinical concern because it can cause spinal stenosis and
nerve root compression. Low back pain as well as pain, numbness, or weakness in the legs or
lower extremities, are symptoms clinically associated with degenerative spondylolisthesis.
8-9 Because of its putative relation to back and leg pain symptoms, degenerative
spondylolisthesis is often considered an indication for surgery. In the US, over 300,000 lumbar
spine fusion surgeries (or arthrodesis) are performed annually, and one-third of these are for
degenerative spondylolisthesis, spinal stenosis or a combination of both.10-11 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 amount of surgery performed for degenerative spondylolisthesis, information is
lacking about the relation 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 spondylolisthesis. Large cohort studies that are able to
compare symptom prevalence among those with and without spondylolisthesis 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 However, none of these studies
assessed leg symptoms. Therefore, whether or not neurogenic symptoms are more prevalent
among adults with degenerative spondylolisthesis compared to those without this condition
has not been established. Moreover, although back pain and neurogenic symptoms increase
the likelihood of activity limitations among the elderly,18-20 few studies have investigated the
effects of spondylolisthesis on physical functioning.4-5

Previous reports about the association of degenerative spondylolisthesis with back pain among
community dwelling adults have been limited to only women5 or to men and women combined.
4, 17, 21 To investigate this association among men, we conducted a cross-sectional study in a
sample of participants in the Osteoporotic Fractures in Men Study (MrOS), a cohort of US men
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ages 65-100 years. We addressed the following questions. Compared to men without
spondylolisthesis, are men with this condition 1) more likely to report back pain, 2) more likely
to report neurogenic symptoms, and/or 3) more likely to report difficulty with activities of daily
living? A comprehensive assessment of spondylolisthesis prevalence and its association with
demographic factors, body size and physical activity is reported elsewhere.7

Methods
Parent cohort

The MrOS Study enrolled 5,995 participants from March 2000 through April 2002 as described
elsewhere.22-23 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. Eligible participants were at least 65 years of age, community-dwelling, able to walk
without assistance from another person, and had at least one natural hip for bone density
measurement. Eligibility criteria were minimal so that results from the cohort would be
applicable to a broad population of community-dwelling men with similar ages.22 Institutional
Review Boards at each center approved the study protocol. All 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 standardized
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 mid-axillary (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 (SFCC) 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 randomly sampled using a computer generated random number. Baseline
films for this sample were transferred from the SFCC to the authors for analysis. Films that
were unreadable or showed evidence of spine fusion surgery were excluded, leaving a study
sample of 295. A thorough assessment of distributions of baseline characteristics indicated that
the study sample was comparable to the entire cohort. For example, means (SD) in the sample
and in the cohort respectively were, 74(6) and 74(6) years for age, 174(7) and 174(7) cm for
height, and 28(4) and 27(4) kg/m2 for body mass index (BMI). Similar percentages of men in
the sample and the cohort were Caucasian (90% vs. 89%), had at least a college education
(56% vs. 53%), and ranked their health as good or excellent (83% vs. 86%). Likewise, the
prevalence of back pain in the past 12 months (65% vs. 67%), and the neurogenic symptoms
in the lower extremities of radiating pain (25% vs. 26%), numbness (14% vs 15%) and
weakness (12% vs. 11%), were nearly identical in the sample and in the entire cohort
(ascertainment of the symptom variables is described in detail below).

Assessment of spondylolisthesis
The presence of spondylolisthesis was assessed from L1 to S1 on the radiographs without
knowledge of any baseline participant information. The magnitude of listhesis was measured
by dividing the slip distance by the caudad body width and expressed as a percentage. Slip
percentage was categorized according to the Meyerding Grading Scale with Grade 0: no slip,
Grade I: 1-25%, Grade II: 26–50%, Grade III: 51–75%, Grade IV: 76–100%, and Grade V:
complete slippage.24-25 Slip percentage and Meyerding grade are reliable measures.25 Some
researchers have expressed concern about the accuracy of slip of small magnitudes.2, 26-27
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Therefore, consistent with the previous work,2 we defined spondylolisthesis as slip percentage
≥5%.

To assess inter-rater agreement of the spondylolisthesis measurements, two of the authors
independently evaluated spondylolisthesis on 35 radiographs chosen randomly from the
sample of 295 men. The radiographs were labeled with MrOS participant study numbers. We
randomly sorted the list of study numbers twice in order to create a separate list for each rater.
The raters accessed the radiographs in the order shown on the list on different days. We used
this design to minimize the possibility that raters could compare results. To evaluate intra-rater
agreement, one rater also repeated measurements on each of the 35 films. For the second
assessment, the rater was given the list of study numbers in a new random order. The
radiographs were reviewed on different days subsequent to the first assessment. We used the
Kappa statistic to determine inter- and intra-rater agreement regarding the presence or absence
of spondylolisthesis. Agreement was excellent regarding the presence of any lumbar
spondylolisthesis, with Kappa values of 0.89 observed for both inter- and intra- rater agreement.
At the vertebral level, we observed excellent agreement at L4/5 (1.0) and good inter-rater
agreement at L3/4 (0.65) and L5/S1 (0.65). Intra-rater agreement was excellent with Kappa
values being 1.0 at L3/4, 0.84 at L4/5, and 1.0 and L5/S1.

Ascertainment of baseline back pain and functional limitations
History of back pain in the past 12 months was assessed with items from standard back pain
questionnaires available at the time MrOS participants were enrolled.28 A body drawing
showing the torso from the back of the head to the mid-thigh was included for reference of
pain location. Men who responded yes to the question “During the past 12 months have you
experienced any back pain?” were further queried about pain severity (mild, moderate, or
severe), the frequency of being bothered by back pain (never, rarely, some of the time, most
of the time, or all of the time), and the number of days that back pain limited their usual
activities. Of those who answered yes to having had back pain in the past 12 months, 92% also
answered yes to the following question. “In the past 12 months, have you suffered lower back
pain?” Therefore, report of any back pain was used because it represents mostly low back pain.
Neurogenic symptoms were assessed with questions regarding back pain that “went down into
the buttock, leg or foot” (radicular pain), occurred “with numbness or tingling in the buttock,
thigh, lower leg or foot” (paresthesias) or “a feeling of weakness in the leg, ankle or
foot” (weakness).

Physical functioning was assessed with two sets of questions. One set asked about difficulty
with performing three instrumental activities of daily living (IADL) (meal preparation, doing
one’s own shopping, heavy housework) and two physical limitations (walking 2 to 3 blocks
outside on level ground, climbing 10 steps) unassisted and without using special aids. Second,
using 7 items from the Quebec Pain Disability Scale, participants reported on difficulties with
the following activities due to back pain: bending down to pick up lightweight objects, lifting
a ten-pound object up from the floor, reaching an object just overhead, putting socks on either
foot, getting in or out of the front seat of a car, standing for 2 hours, or sitting for 30 minutes.
28

Other baseline measures
Demographic factors examined were age, race/ethnicity, and education level. Body mass index
(BMI) (kg/m2) was calculated from weight (kg) directly measured on a balance beam or digital
scale and height (cm) measured using a Harpenden stadiometer. Physical activity was assessed
with the validated Physical Activity Scale for the Elderly (PASE) questionnaire which yields
a score for total activity from reports about leisure, occupational and household activities.29

Men rated their overall health status in comparison to others their own age as ranging from
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excellent to very poor. Self-report of diagnosed medical conditions included hypertension,
angina, myocardial infarction, diabetes, and hip osteoarthritis. Peripheral arterial disease
(PAD), which can also manifest with leg pain symptoms, was determined with the ankle-
brachial index (ABI). The ABI is computed as the ratio of systolic blood pressure measured
with a handheld Doppler stethoscope in the ankle to that in the upper arm. Measurements in
MrOS were performed in a standardized manner on the right upper arm and ankle after the
participant had rested for five minutes in a recumbent or semi-recumbent position. Presence
of PAD was defined as an ABI of <0.90.30

Statistical analysis
Distributions of baseline characteristics according to spondylolisthesis status were performed
with t-tests for continuous variables, or with chi-square or Fisher’s exact tests for categorical
variables. Responses for severe back pain and always being bothered by back pain were
infrequent, so these categories were combined with the adjacent category for analysis. Meal
preparation was not evaluated further because only 4 men (all without spondylolisthesis)
reported difficulty with this activity. Differences in proportions of back pain symptoms,
neurogenic symptoms, IADL difficulty, and functional limitations due to back pain were
compared among men with and without spondylolisthesis using chi-square or Fisher’s exact
tests. Potential confounding of these associations was evaluated in stratified analyses with the
Mantel-Haenszel test, which is appropriate for sparse data.31 Age, height, self-rated health,
education level and physical activity were considered as potential confounders, because
distributions of these variables differed either according to spondylolisthesis status or report
of back pain. Results of the Mantel-Haenszel analyses demonstrated no confounding effects
of these factors. Therefore we report the unadjusted results from the chi-square or Fisher’s
exact tests. All analyses were conducted using SAS software (SAS Institute, Cary NC, USA).

Results
Participant characteristics

Spondylolisthesis was observed from L3 to S1, and only one vertebral level was involved 96%
of time. The percent of slip ranged from 5% -28%, nearly all of which (99%) was Meyerding
grade I (data not shown). The prevalence of lumbar spondylolisthesis was 31% (92 men) (Table
1). When compared to men without spondylolisthesis, men with spondylolisthesis were shorter
and reported greater levels of leisure time physical activity. Otherwise, distributions of baseline
characteristics were comparable between the two groups.

Spondylolisthesis, back pain and neurogenic symptoms
Any back pain in the past 12 months was reported by about two-thirds of men with and without
spondylolisthesis (Table 2). Men with spondylolisthesis were no more likely to report severe
back pain, bothersome back pain, or days of activity limitations due to back pain compared to
men without spondylolisthesis. However, radicular pain, paresthesias, and weakness were
reported with greater frequency among men with spondylolisthesis compared to men without.
When back pain was further categorized with or without neurogenic symptoms, 36% of men
with spondylolisthesis reported back pain with neurogenic symptoms compared to 24% of their
counterparts.

Lower extremity pain, numbness and weakness can also be symptoms of PAD; therefore, it
could confound the association of spondylolisthesis and leg symptoms. The prevalence of PAD
did not differ among men with and without spondylolisthesis in our sample (Table 1). In
analyses repeated after excluding the 21 men with PAD, the prevalence of neurogenic
symptoms according to spondylolisthesis status did not materially change: prevalence of
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radicular pain was 32% vs. 21% (p=0.04), paresthesias was 18% vs. 10% (p=0.06), and lower
extremity weakness was 18% vs. 8% (p=0.01).

When spondylolisthesis was separated according to the vertebral level affected, the
associations with neurogenic symptoms remained (Table 3), although numbers of men in these
categories were small. Men with a slip of ≥15% were significantly more likely to report
radicular pain and lower extremity weakness compared to men with a lesser degree of slip.

Spondylolisthesis and physical functioning
Men with spondylolisthesis were more likely to report difficulty with certain activities (Figure).
Compared to their counterparts, they were nearly twice as likely to report difficulty walking
2-3 blocks and about four times as likely to report difficulty with shopping; although the number
of men reporting this limitation was small (7 men with spondylolisthesis and 4 men without).
Men with and without spondylolisthesis were similarly likely to report difficulty climbing up
10 steps or doing heavy housework.

Of the seven activities which men indicated difficulty performing specifically due to back pain,
similar proportions with and without spondylolisthesis reported difficulty with bending down
to pick up lightweight objects (13% and 11%, p=0.6), lifting a ten-pound object up from the
floor (7% and 6%, p=0.8), reaching an object just overhead (2% and 1%, p=0.7), putting socks
on either foot (8% and 8%, p=0.9), standing for 2 hours (17% and 15%, p=0.6), and sitting for
30 minutes (7% v 5%, p=0.6). Only difficulty getting in and out of the front seat of a car was
reported with significantly greater frequency among men with spondylolisthesis (14%)
compared to men without (6%) (p=0.03).

Discussion
New information about the relation of spondylolisthesis to back pain, neurogenic symptoms,
and limitations in physical functioning among elderly community-dwelling men emerged from
this study. Although spondylolisthesis and self-reported back pain were common in this cohort,
the prevalence of any back pain and several aspects of back pain occurring in the past 12 months
was similar among men with and without spondylolisthesis. In contrast, neurogenic symptoms,
particularly radicular pain and lower extremity weakness, were reported more frequently by
men with spondylolisthesis than by men without. Consistent with this observation, men with
spondylolisthesis more often reported difficulty with activities that require lower extremity
function including walking 2-3 blocks, shopping, and getting in or out of a car. Thus,
spondylolisthesis may have consequences on physical functioning that have not been well
described previously.

Our study adds to the accumulating evidence that spondylolisthesis and low back pain are
unrelated in general populations. Prevalent spondylolisthesis and back pain were not associated
in two cohorts with broad age ranges,17, 21 among primarily elderly adults (average age 79
years),4 or among elderly women.5 Similarly, frequencies of back pain reported during early
adult life, mid-life, or later life were similar between adults with and without spondylolisthesis,
as was the frequency of persistent or troublesome back pain any time in life.4 However, when
queried about recent “pain, aching or stiffness in the back on most days,” those with
spondylolisthesis responded affirmatively (32%) more often than those without (19%).4 Future
studies could address the possibility that persons with spondylolisthesis experience their
symptoms as aching or stiffness rather than pain.

Clinical literature indicates that patients with spondylolisthesis often present with complaints
of leg pain, numbness or weakness.3 However, the prevalence of these neurogenic symptoms
among those with and without spondylolisthesis is not well documented. Our data indicate

Denard et al. Page 6

Spine J. Author manuscript; available in PMC 2011 October 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



about 20%-30% of men with spondylolisthesis reported at least one neurogenic symptom.
Radiculopathy, paresthesias and lower extremity weakness were all reported more often by
men with spondylolisthesis than by their counterparts. We noted that the occurrence of these
symptoms seemed to differ by the vertebral level affected and by the degree of slip. Radicular
pain and weakness were both more common among men with L3/4 spondylolisthesis or with
slip of ≥15%, although these categories were affected by small numbers. Radicular pain was
also more common among those with L4/5 spondylolisthesis.

Our results agree with earlier reports that prevalent spondylolisthesis does not contribute to
difficulties performing activities of daily living such as dressing, sitting, climbing stairs or
lifting.4-5 However, spondylolisthesis does seem to be adversely associated with lower
extremity physical functioning. Others reported that elderly women with anterolisthesis were
1.3 times more likely to report difficulty walking 2-3 blocks compared to women without,
although the association was of borderline significance.5 However, no difference was reported
in the frequency of having either ‘a lot of difficulty with’ or being ‘unable to walk a half mile’
according to spondylolisthesis status.4 Thus, spondylolisthesis may contribute to limitations
in lower extremity physical functioning, rather than to actual inability to perform these
functions. The relation of spondylolisthesis to difficulty walking short distances in this cohort,
and among elderly women,5 is consistent with the clinical presentation of spondylolisthesis
with spinal stenosis.8

Our study has potential limitations. We had access only to recumbent lateral radiographs, which
may have underestimated slip distance and led us to misclassify some men with
spondylolisthesis as being without this condition. Such misclassification would underestimate
the prevalence of spondylolisthesis in the study sample. However, because slip was measured
without knowledge of the participants’ baseline data, any misclassification of spondylolisthesis
status should be random with respect to symptoms and functional status. Therefore, the
associations of spondylolithesis with neurogenic symptoms and physical functioning may be
underestimated. Further, we reason our study is unlikely to have missed associations between
spondylolisthesis and back pain measures but observed associations with neurogenic
symptoms. The two studies that assessed slip magnitude on standing radiographs as compared
to recumbent radiographs have yielded equivocal results. One group reported that for 13 of 50
patients with spondylolisthesis or spondylolysis, slip distance of the L5 vertebral body on the
sacrum was at least 2mm greater when measured on standing radiographs compared to slip
measured on recumbent radiographs.32 However, these authors did not provide any data tables
and failed to comment on the remaining 37 patients in whom there was apparently no difference
in slip distance on the two types of radiographs.32 In contrast, others reported that the mean
(SD) vertebral slip distance of 12.0mm (8.8mm) on recumbent lateral radiographs did not differ
significantly from the mean (SD) of 12.3mm (8.6mm) on standing radiographs among patients
with spondylolysis.33 Neither of these studies was designed to compare the proportion of
patients assessed with spondylolisthesis on each type of radiograph and therefore cannot be
used to determine the extent of any misclassification. The lack of flexion-extension
radiographs, which were not obtained in the MrOS study, is another possible limitation. Such
views may permit the detection of unstable spondylolisthesis,34 although the appropriate
diagnostic imaging assessment remains unresolved.35

Our study has several strengths. The MrOS cohort included ambulatory, community dwelling
men residing in multiple geographic areas who were not pre-selected for spondylolisthesis,
back pain, or other clinical conditions. Men in this sample and in the entire MrOS cohort are
comparable in several respects to elderly US men with regard to average height (174.3cm),
36 BMI (28.3 kg/m2),36 history of hypertension (46.7%)37 and existing PAD (4.7% with ABI
<0.90),38 but differ on certain other health characteristics. Fair-to-poor self-rated health
(26.4%), diabetes history (18.1%), difficulty walking a ¼ mile (24.4%), or climbing up 10
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steps (17.9%) are more frequently reported among older US men participating in the National
Health Interview Survey (NHIS)37 than by men in MrOS. Based on these data, it is likely that
the results of this study are broadly applicable to elderly US men who are generally healthy.
Nonetheless, because the MrOS study only included older men, the results from this study may
not be generalizable to younger men or to women. Responses to the questionnaires should be
unbiased because men were unaware of their spondylolisthesis status. Measurement of the ABI
allowed us to examine the possible contribution of vascular claudication to leg symptoms. The
distribution of neurogenic symptoms did not differ appreciably after exclusion of men with
PAD, indicating that the association of spondylolisthesis and neurogenic symptoms could not
be attributed to this condition.

The success of surgery for managing degenerative spondylolisthesis with spinal stenosis has
been well documented.39-42 Several of these studies concluded that fusion is a necessary part
of surgery to treat spondylolisthesis with concomitant spinal stenosis, because outcomes
improved compared to decompression alone39 or to a pseudoarthrosis.40-41 Recently, the ‘as
treated’ analysis of data from the Spine Patient Outcomes Research Trial (SPORT), the largest
trial to date regarding treatment of spondylolisthesis with spinal stenosis, demonstrated
improved outcomes at two year follow-up with lumbar decompression and fusion compared
to nonsurgical management.42 It is important to note that none of these studies address surgery
for spondylolisthesis alone. Despite lack of data regarding the effectiveness of spine surgery
for degenerative spinal conditions accompanying axial back pain, many patients are treated
with such surgery.43 In the context of this gap in knowledge, the lack of association between
spondylolisthesis and back pain observed in MrOS and several other cohort studies4-6, 17

suggests that a decision to perform surgery for spondylolisthesis solely as a treatment for back
pain among elderly men should be made with caution. Patients in the SPORT trial who were
managed nonoperatively showed moderate improvement on average over the two-year study
period without any instances of major neurological worsening.42 These data offers reassurance
that patients could elect non-surgical treatments for degenerative spondylolisthesis.

In this cross-sectional study among elderly men, we observed that the prevalence of back pain,
back pain severity, and being bothered by back pain in the past year, were not different among
men with radiographic degenerative spondylolisthesis compared to those without. However,
in comparison with their counterparts, men with spondylolisthesis were more likely to report
neurogenic symptoms in the past year and to have experienced recent limitations in performing
activities requiring lower extremity function. For the physician treating spondylolisthesis, it is
important to monitor neurogenic symptoms and to assess difficulties with activities of daily
living that require lower extremity function.
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Fig. 1.
Proportions of men reporting difficulty with physical function and instrumental activities of
daily living according to the presence or absence of spondylolisthesis. *P-values for test of
differences in proportion are *p=0.03 and +p=0.04.
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Table 1

Baseline characteristics according to spondylolisthesis status among men age ≥ 65yrs: The MrOS Study.

Baseline characteristic

Spondylolisthesis (n=92) No spondylolisthesis (n=203)

p-value*Mean(sd) Mean(sd)

Age 75 (6) 74 (6) 0.32

Height 173 (7) 175 (7) 0.07

BMI 27 (3) 28 (4) 0.64

Physical Activity Score 153 (67) 145 (65) 0.34

 Leisure 44 (43) 34 (34) 0.04

 Household 100 (46) 96 (41) 0.44

Number (%) Number (%)

Race

 Caucasian 85 (92%) 181 (89%) 0.56**

 African American 2 (2%) 11 (5%)

 Other† 5 (5%) 11 (5%)

Education level

 High school or less 47 (51%) 83 (41%) 0.10

 College or higher 45 (49%) 120 (59%)

Self-rated Health

 Excellent 30 (33%) 62 (31%) 0.78

 Good 45 (49%) 108 (53%)

 Fair, poor or very poor 17 (18%) 33 (16%)

Medical history

Diabetes 13 (14%) 23 (11%)
0.50

 None 79 (86%) 180 (89%)

Hypertension 48 (52%) 101 (50%)
0.70

 None 44 (48%) 102 (50%)

Angina 14 (15%) 37 (18%)
0.53

 None 78 (85%) 166 (82%)

Myocardial infarction 20 (22%) 33 (16%)
0.26

 None 72 (78%) 170 (84%)

Hip osteoarthritis 8 (9%) 10 (5%)
0.21

 None 84 (91%) 193 (95%)

Peripheral arterial disease‡

 Yes (ABI < 0.90) 5 (6%) 16 (8%)
0.63**

 No (ABI ≥0.90) 83 (94%) 180 (92%)

*
P-values are computed with t-tests for continuous variables or with chi-square or Fisher’s exact** tests for categorical variables.

†
Because of small numbers, men of Asian race or who reported ≥ 1 race were combined.

‡
ABI =Ankle brachial index. Data for 11 men were missing.
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Table 2

Back pain and neurogenic symptoms in the past 12 months according to spondylolisthesis status among men age
≥ 65yrs: The MrOS Study.

Back Pain Measure Spondylolisthesis (n=92) Number (%)
No spondylolisthesis (n=203) Number

(%) p-value

Any back pain

 No 34 (37%) 66 (33%) 0.46

 Yes 58 (63%) 137 (67%)

Severity of back pain

 No back pain 34 (37%) 66 (33%) 0.76

 Mild 23 (25%) 54 (27%)

 Moderate/Severe 35 (38%) 83 (41%)

Frequency of being bothered by back pain

 No back pain 34 (37%) 66 (33%) 0.66

 Rarely 16 (17%) 34 (17%)

 Some of the time 25 (27%) 70 (34%)

 Most of the time or all the time 17 (18%) 33 (16%)

Days that activity was limited due to back pain

 ≤ 10 days 84 (91%) 186 (92%) 0.93

 >10 days 8 (9%) 17 (8%)

Radicular pain*

 No 62 (67%) 158 (78%) 0.06

 Yes 30 (33%) 45 (22%)

Paresthesias**

 No 75 (82%) 180 (89%) 0.10

 Yes 17 (18%) 23 (11%)

Lower extremity weakness†

 No 75 (82%) 185 (91%) 0.02

 Yes 17 (18%) 18 (9%)

Back pain with any neurogenic symptom

 No back pain 34 (37%) 66 (33%) 0.02

 Back pain only 25 (27%) 88 (43%)

 Both 33 (36%) 24 (24%)

*
Back pain radiating down into the buttock, hip, leg, or foot.

**
Back pain with numbness or tingling in the buttock, thigh, lower leg, or foot.

†
Back pain with a feeling of weakness in the leg, ankle or foot.

P-values for differences in proportions from chi-square tests.
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