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Abstract
Study Design—A case-control study of older adults with and without chronic low back pain
(CLBP).

Objective—Compare and describe the radiographic severity of degenerative disc and facet disease
in the lumbosacral spine of community-dwelling older adults with and without CLBP and to examine
the relationship between spinal pathology and pain.

Summary of Background Data—Degenerative spinal pathology is often implicated as the
primary reason for CLBP in older adults. Despite evidence that spinal pathology may be ubiquitous
in older adults regardless of pain status, radiography continues to be heavily used in the diagnostic
process.

Methods—Participants in this case-control study included 162 older adults (≥65) with CLBP and
an age and gender matched pain-free group of 158 people. CLBP was characterized as pain of at
least moderate intensity occurring daily or almost everyday for at least 3 months. Radiographic
severity of disc and facet disease was graded using a reliable and valid system.

Results—Results demonstrated that the presence of degenerative disc and facet pathology in older
adults is ubiquitous, regardless of clinical status, with greater than 90% demonstrating some level of
degeneration. Higher radiographic severity scores were associated with the presence of CLBP. In
fact, presence of severe disc pathology was associated with 2-fold greater odds of having CLBP. But,
radiographic severity of disc and facet disease was not associated with pain severity among those
with CLBP.

Conclusion—From a research perspective, radiographic evaluation of spinal pathology provides
additional information about older adults with CLBP compared to pain-free individuals, but its
clinical utility for diagnostic purposes is still in question.
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In the industrialized parts of the world, low back pain (LBP) is extremely common with a
prevalence ranging from 60% to 90%.1,2 Among older adults, LBP is the most frequently
reported musculoskeletal problem and the third most frequently reported symptom of any kind.
2,3 An estimated 42% of community dwelling older adults report having experienced at least
1 episode of LBP during the prior year.4 Nearly 20% of all visits to physicians for LBP involve
individuals over age 65.2,5,6 The societal impact of LBP in older adults is demonstrated by
Medicare data from 1991 to 2002 that shows a 132% increase in LBP patients and a 387%
increase in related charges for LBP.7 Despite the fact that LBP is common and associated with
poor outcomes in vulnerable older adults,8–11 little research has focused on LBP in people
over the age of 65.2,12

It is difficult to identify a specific pathoanatomic cause of LBP in most cases, particularly in
patients with chronic low back pain (CLBP), in whom psychological factors are thought to
play a critical role in pain pathogenesis.13,14 Even so, degenerative spinal disease is often cited
as the reason for CLBP, especially in older adults. Data indicate that degenerative pathology
identified with advanced imaging (e.g., magnetic resonance imaging) has poor predictive
validity for pain in older adults between the ages of 53 and 70.15 This, combined with the fact
that important causes of pain, such as osteoporotic compression fractures, can be identified
with plain radiograph examination, provides at least a partial explanation for why plain films
of the lumbosacral spine are so commonly ordered by practitioners.

Degenerative spinal disease includes both degenerative disc disease (DDD) and degenerative
facet disease (DFD) or facet osteoarthritis.16,17 DDD is common in the general population,
particularly among older adults.18,19 The intervertebral disc has often been implicated as a
source of LBP, but there is conflicting evidence regarding the relationship between DDD and
pain.15,20 Facet pathology has also been suggested as a source of LBP21; and, like DDD, there
is debate in the literature regarding its role as a primary cause of LBP.22,23 Although their
diagnostic value in older adults with CLBP is unknown, radiographic imaging studies of the
spine are heavily used in the diagnostic process. Preliminary evidence suggests that
degenerative disease in older adults may be ubiquitous regardless of pain status15 and that
patients with CLBP may be especially vulnerable to undergoing recurrent “diagnostic”
procedures. Thus it is incumbent on our health system to ascertain the value of imaging studies
of the spine in these patients.

We are unaware of any population-based studies examining radiographic DDD and DFD
among older adults with and without CLBP. Our purpose was 2-fold: to compare and describe
the radiographic severity of DDD and DFD in the lumbosacral spine of pain-free community
dwelling older adults and those with CLBP, and to examine the relationship between
degenerative disease of the lumbosacral spine and pain.

Materials and Methods
Subjects

The data available for analysis was taken from a large National Institutes of Health (NIH)-
funded study performed at the University of Pittsburgh Pain Evaluation and Treatment
Institute. The sample consisted of 320 English-speaking community dwelling older adults who
had participated in a case-controlled observational study that compared subjects with CLBP,
n = 162, to an age and gender matched pain-free group, n = 158, in physical and psychosocial
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functioning.24 The inclusion criterion for CLBP was LBP of at least moderate intensity that
occurred daily or almost every day for at least the previous 3 months. Pain-free was defined
as no pain or pain occurring less than once per week and of little intensity. Pain was screened
with the pain thermometer.25 To ensure enrollment of older adults with mechanical CLBP,
exclusion criteria included a history of back surgery or trauma, vertebral compression fractures,
or known spinal pathology other than osteoarthritis. Additionally, subjects were excluded for
cognitive impairment if the Folstein Mini-Mental State Examination was <21 adjusted for age
and education. All participants signed informed consent. The study was approved by the
University of Pittsburgh Institutional Review Board.

Procedures
All subjects were assessed for the following:

Radiographic Osteoarthritis Severity—Lumbosacral plain radiographs were scored
using an established system that uses a 4 point scale of disease severity to evaluate the
intervertebral disc and the facet joint (0 = no disease, 1 = mild disease, 2 = moderate disease,
and 3 = severe disease). Films were scored by a radiologist who was masked to the clinical
data and group assignment. Inter-rater reliability for radiograph scoring was found to be
excellent and intraclass correlations were 0.85 for facet disease and 0.93 for disc disease.26

See Table 1 for operational definitions for disease scoring. Six interspaces (right and left facet
joints and intervertebral disc at each level from T12–L1 to L5–S1) were scored. A summary
score for the discs and the facets was calculated as the simple arithmetic sum of the points for
the 6 discs and the 12 facet joints respectively.

Pain Severity—Was measured with the McGill Pain Questionnaire-Short Form (MPQ-SF)
total pain intensity score. It is a widely used, validated, and reliable generic pain measure that
has been used in an older population. It describes sensory and affective responses to pain. The
range is 0 to 45 with higher being a worse score.27

Statistical Analysis
All analyses were performed using SAS software, version 9.1 (SAS Institute, Inc, Cary, NC).
We compared radiographic scores for degenerative disc and facet disease (DDD and DFD,
respectively) between pain-free participants and those with chronic LBP (CLBP) using analysis
of covariance. All assumptions were met for analysis of covariance, including homogeneity of
slopes. Comparisons were made for each individual level and for summary scores for the entire
lumbosacral spine. χ2 analysis was used to evaluate the proportion of pain-free and CLBP
participants who would be classified as having degenerative disc or facet disease. We examined
proportions for those with any disc or facet disease versus no disease and for those with severe
disease versus other severity categories. Odds ratios (OR) and 95% confidence intervals (CIs)
were calculated using logistic regression to determine associations between back pain status
and disc or facet disease. As in the proportion analyses, OR were calculated for the presence
of any disease and for severe disease. Among those with LBP, we compared pain severity
(MPQ-SF) based on presence of any degenerative disease or severe disease. We also used
Spearman Rank Correlation Coefficients to examine the relationship between pain severity
and radiographic summary scores for the discs and facets. To examine associations independent
of other factors, all analyses were adjusted for age, gender, race, and body mass index.

Results
Characteristics of the study sample are shown in Table 2. CLBP and pain-free subjects were
not significantly different from each other in age, gender, or ethnicity. However, the CLBP
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group was more overweight as compared to the pain-free group and had modestly lower Mini-
Mental State Examination scores.

Table 3 delineates differences in radiographic scores for DDD between participants with CLBP
and those who were pain-free at each spinal level. On examination of specific spinal levels,
there was no significant difference at the T12–L1, L1–L2, or L5–S1 levels, but the CLBP group
had higher DDD severity scores at the L2–L3 to L4–L5 levels (P < 0.05). The overall disc
summary score was also higher for those with CLBP (P < 0.001). Table 4 shows differences
in radiographic scores for DFD in bilateral facets of each spinal level. The only significant
differences in facet disease severity were seen at the L3–L4 and L4–L5 levels on the left and
at the L3–L4 level on the right (P < 0.05). The overall facet summary score for the entire lumbar
spine was higher in those with CLBP compared to the pain-free (11.28 vs. 10.15, P = 0.015).

The proportion of people in the CLBP and pain-free groups classified as having “any
DDD” (disc score >0 on a 0–3 scale at one or more individual spinal levels) are displayed in
Figure 1. At the L2–L3 to L4–L5 levels, there is a higher proportion of disc disease in the
CLBP group (P < 0.05). At least 95% of participants in both the CLBP group and the pain-free
group would have at least 1 level classified as having any DDD.

The proportion of people in the CLBP and pain-free groups classified as having “severe
DDD” (disc score >2 at one or more given spinal levels) are displayed in Figure 2. Similar to
the any DDD classification, there is a higher proportion of severe disease at the L2–L3 to L4–
L5 levels (P < 0.05) in the CLBP group. Also, the proportion of individuals in the CLBP group
with severe DDD at any level in the lumbar spine is significantly higher than in the pain-free
group (P < 0.001).

As seen in Figure 3, the proportion of individuals classified as having “any DFD” (facet score
>0 on a 0–3 scale at an individual spinal level) increases at each successively caudal spinal
level with the greatest increase occurring at the transition from the L2–L3 level to the L3–L4
level. Only at the L3–L4 level, there is a significant difference in the proportion of persons
classified as having any DFD between the CLBP and pain-free groups. At the most caudal 2
levels of the lumbar spine, almost all participants (>93%), regardless of LBP status, would be
classified as having some degree of DFD. Since there is no side-to-side difference, only right-
sided facet data are presented in the figures.

When considering “severe DFD” as seen in Figure 4, virtually none of the participants would
be classified as having severe DFD based on examination of levels T12–L1 to L2–L3. There
is an increasing prevalence of severe DFD in lower levels of the lumbar spine, but there are no
differences in prevalence between the CLBP and pain-free groups.

The presence of any disc disease anywhere in the lumbar spine was not associated with
significantly increased odds of having CLBP (OR: 1.35, 95% CI: 0.42, 4.57). However,
presence of severe disc disease anywhere within the lumbar spine was associated with
significantly increased odds of having CLBP by more than 2-fold (OR: 2.13, 95% CI: 1.27,
3.59). Occurrence of facet disease, in any form, was not associated with significantly increased
odds of having CLBP (OR: 1.44, 95% CI: 0.89, 2.33) among community-dwelling older adults.

Among those with CLBP, there was no difference in pain severity as measured by the MPQ-
SF based on the presence or absence of severe DDD or severe DFD at any spinal level (P >
0.05). Also, neither disc nor facet summary scores were significantly correlated with the MPQ-
SF scores among those with CLBP (P > 0.05).

Hicks et al. Page 4

Spine (Phila Pa 1976). Author manuscript; available in PMC 2010 May 20.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Discussion
To our knowledge, this is the first study to use a validated scoring system to examine the
prevalence and severity of degenerative changes in the discs and facets of the lumbosacral
spine in community-dwelling older adults with CLBP as compared to age- and sex-matched
individuals who are pain-free. Our findings indicate that the burden of degenerative pathology
in the lumbosacral spine does, at least in part, explain the presence or absence of pain. The
radiographic scoring system developed by Weiner et al26 using both the disc and facet summary
scores offers additional morphologic information about the spine that distinguishes older adults
with CLBP from those who are pain-free; but, the disc summary score appears to offer better
discriminant ability than the facet summary scores. It is important to note that radiographic
severity of disc and facet disease was associated with CLBP status, but not with self-report
measures of pain severity among those with CLBP.

When the radiographic scoring system is used to examine the proportion of people classified
as having DDD, interesting patterns emerge. Within the entire sample, there is an increasing
prevalence of DDD noted with caudal progression from the T12–L1 level to the L4–L5 level
followed by a mild decrease at the L5–S1 level. This pattern is quite similar to the patterns
seen in other studies by Peterson et al and Waris et al,20,28 which makes sense, given the sagittal
plane orientation of the lumbosacral spine. Biomechanical studies have demonstrated that each
successively caudal intervertebral disc in the lumbar spine bears progressively higher
compressive loads down to the L5–S1 level. At L5–S1, there is a conversion from primarily
compressive forces to shear forces as the distal lordosis dissipates.29 In fact, the highest shear
forces in the spine occur at the L5–S1 level.29 This shift in type of forces may change the
degenerative impact on the L5–S1 segment, thus explaining the pattern seen in our work and
the work of others.

The presence of any degree of disc degeneration, from mild to severe, within the lumbosacral
spine was quite common, in both those with and without CLBP; in fact, greater than 95% of
the entire sample had some degree of disc degeneration. The presence of severe DDD was far
less common. But when present, it was associated with more than 2-fold greater odds of having
CLBP. The relationship between spinal pathology and CLBP status demonstrated in our study
has been assumed, but the use of a reliable and validated radiographic scoring method to define
severity of pathology has allowed us to establish the strength of this relationship. The lack of
a relationship between radiographic severity and pain severity among those with CLBP is not
surprising given the multidimensional nature of pain and pain perception.

In looking at degenerative facet pathology, there was a clear pattern of minimal degeneration
in the first few segments (T12–L1 to L2–L3) followed by a rather steep rise in the prevalence
of facet degeneration. At the most distal segment, L5–S1, nearly all participants in both pain
groupings displayed some degree of degenerative change in bilateral facets. Other studies have
demonstrated a similar degenerative pattern in the lumbar spine with the greatest degeneration
in the lower segments.30–32 It has also been demonstrated that facet degeneration typically
appears in the lumbosacral spine before the age of 30 and continues to increase into the 60+
age bracket when it becomes commonplace.30 Findings from a skeletal study by Eubanks et
al also confirm our work. They indicated that facet osteophytosis begins at an early age stage
in life, but, by the seventh decade of life, vertebral rim osteophytosis (suggestive of DDD)
becomes more prevalent at all levels with the exception of L4–L5 and L5–S1, where facet
osteophytosis is ubiquitous.31 This is exactly what we have found in our study.

It is interesting to note that there is a weak association between DFD and pain in this cohort.
Total radiographic summary score for DFD was statistically higher for the CLBP group, but
largely driven by differences at 1 level (L3–L4) and the clinical meaningfulness of this

Hicks et al. Page 5

Spine (Phila Pa 1976). Author manuscript; available in PMC 2010 May 20.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



difference is questionable. The presence of severe DFD was not associated with significantly
increased odds of having CLBP in this sample. This is likely due to the fact that DFD of any
severity was equally prevalent in both those with CLBP and the pain-free. Facet pathology has
been proposed as a pain generator for years, but reports are conflicting. There have been facet
block studies which have demonstrated improved symptoms with injection of anesthetic and
steroids, as well as a high prevalence of facet-related pain,21 but there have also been studies
that have shown lower prevalence levels.22,33 Other work has shown that the best way to
identify those who will respond favorably to facet block are those with specific clinical features,
including relief with certain positions and lack of worsening with specific movements23; this
indicates that other factors beyond facet pathology are involved in the development and
perpetuation of CLBP.

A major advantage of this study is the use of a large community-dwelling sample of older men
and women with specific data on radiographic severity of degenerative disc and facet disease
as well as validated measures of pain. Nonetheless, limitations also must be considered in
interpreting the findings. First, the cross-sectional nature of the data makes it impossible to
identify disc or facet pathology as the cause of pain. Some might also question whether being
more sedentary as a result of pain may lead to greater degenerative changes or if increased
occupational workload might increase the risk of spinal degeneration. There is some evidence
that occupational workload may influence spinal degeneration,34 but spinal degeneration is
much more influenced by genetic factors.34,35 Another limitation of the study is the relatively
high functional capacity of the cohort which limits the generalizability of our results. The
reason for the high functional capacity is that the main study included a laboratory based lifting
task, and in order to ensure the safety of participants, a number of exclusion criteria were used,
e.g., postural instability, severe cardiac or respiratory disease, and vertebral compression
fractures. The validity of the observed associations, therefore, should be replicated and
extended in a cohort of older adults with greater medical comorbidity, disability, and coexisting
nondegenerative spinal pathology such as osteoporosis.

In conclusion, disc and facet pathology were quite prevalent in the lumbosacral spines of
community-dwelling older adults, regardless of their pain status. But, significant degenerative
disc pathology in the lumbosacral spine, as measured by a validated radiographic scoring
system, was clearly associated with the CLBP status. However, the degree of radiographic
pathology was not associated with severity of pain among those with CLBP. From a research
perspective, these findings are interesting and beg further investigation; but, these findings do
not likely have clinical utility to the extent that we cannot use any 1 particular radiographic
finding to explain pain in these older adults. Future work examining relationships between
radiographic pathology and function among those with CLBP and the pain-free is warranted.

Key Points

• More than 90% of older adults (≥65 years old) have some level of degenerative
disc and facet pathology regardless of pain status.

• Higher radiographic severity scores were associated with the presence of CLBP.

• Presence of severe disc pathology was associated with 2-fold greater odds of
having CLBP.

• Radiographic severity of disc and facet disease was not associated with pain
severity among those with CLBP.
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Figure 1.
Percent of participants classified as having any DDD at a particular spinal level. PF = pain-
free. Any disc disease: having a score of >0 on 0 to 3 scale at any spinal level. *P < 0.05.

Hicks et al. Page 9

Spine (Phila Pa 1976). Author manuscript; available in PMC 2010 May 20.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 2.
Percent of participants classified as having severe DDD at a particular spinal level. PF = pain-
free. Severe disc disease: having a score of >2 on 0 to 3 scale at any spinal level. *P < 0.05,
**P < 0.001.
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Figure 3.
Percent of participants classified as having any right-sided DFD at a particular spinal level. PF
= pain-free. Any facet disease: having a score of >0 on 0 to 3 scale at any spinal level. *P <
0.05.
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Figure 4.
Percent of participants classified as having severe right-sided DFD at a particular spinal level.
PF = pain-free. Severe facet disease: having a score of >2 on 0 to 3 scale at any spinal level.
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Table 1

Radiographic Scoring System for Degenerative Disc and Facet Disease

Score Operational Definition

Facet joint 0 Normal

1 Narrowing of joint and/or mild eburnation

2 Moderate narrowing + moderate eburnation or hypertrophy

3 Severe osteoarthritis with narrowing, eburnation and osteophytes

Intervertebral disc 0 No disease, defined by normal disc height, no spur formation, no eburnation, and no gas

1 Mild disease, defined by <25% disc space narrowing, small spur formation, minimal eburnation, and no gas

2 Moderate disease, defined by 25%–75% disc space narrowing, moderate spur formation, moderate eburnation, and
no gas

3 Advanced disease, defined by >75% disc space narrowing, large spur formation, marked eburnation, gas present

Disease severity is defined by the most severe radiographic component at a particular level.
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Table 2

Demographic Characteristics

Group

Variable CLBP Pain-free P

Sample size 162 158

Age

 Mean 73.6 73.5 0.87

 SD 5.2 4.8

Gender

 Male 83 94 0.16

 Female 80 66

Ethnicity

 White 141 142 0.82

 African American 18 15

 Hispanic 3 4

BMI

 Mean 29.0 26.1 <0.001

 SD 4.5 3.8

Folstein MMSE

 Mean 28.3 28.7 0.01

 SD 1.3 1.2

MPQ-SF total score

 Mean 11.6 —

 SD 8.1 —

Pain duration in yr

 Mean 14.2 —

 SD 14.6 —

BMI indicates body mass index; MMSE, Mini-Mental State Examination.
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Table 3

Radiographic Scores for Degenerative Disc Disease

CLBP Controls P

T12–L1 0.453 0.339 >0.05

L1–L2 0.801 0.711 >0.05

L2–L3 1.086 0.823 0.014

L3–L4 1.253 0.867 0.0003

L4–L5 1.434 1.068 0.0026

L5–S1 1.074 0.949 >0.05

Disc summary score 6.110 4.790 0.0005

Adjusted for age, sex, race, and body mass index.
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