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Abstract
Purpose of Review The treatment of debilitating pain and loss of function secondary to lumbar stenosis is in high demand with
the aging patient population. Options, including epidural steroid injections (ESIs) and medication therapy, are limited and it is
unclear if they provide any functional improvements. In this prospective study, we evaluate functional outcomes in older adults
with symptomatic lumbar stenosis treated with ESIs compared to those managed with medications by introducing the Short
Physical Performance Battery (SPPB). Our study was IRB-approved and included 16 patients, 68 to 83 years old, with symp-
tomatic back and radicular leg pain secondary to lumbar stenosis. Patients could elect to undergo a lumbar ESI (n = 11) or be
treated via medication management (n = 5). Numeric pain score, SPPB score, and adverse events were measured and compared at
baseline and a 1-month follow-up visit.
Recent Findings Statistically significant improvements were observed from baseline compared to the 1-month follow-up for total
SPPB score in the injection group. Similar improvements in the injection group were observed for pain scores and the SPPB
subcomponents such as the 4-m walk test, chair stand time, and balance score. Comparatively, no statistically significant
improvements were observed in the medication group.
Summary Lumbar ESIs improved objective physical capacity parameters and pain scores in elderly patients with symptomatic
lumbar stenosis compared to medication management. In addition, the SPPB is an easy-to-use tool to measure changes in
physical function in older adults and could easily be integrated into an outpatient pain clinic.
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Older adults are the fastest-growing patient population and suf-
fer disproportionately from chronic pain conditions. Lower

back pain related to degenerative changes in the spine is the
most common source of pain with a prevalence of > 30% in the
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elderly [1]. Degenerative changes in the spine (lumbar stenosis)
frequently affect facet joints and cause narrowing of the spinal
canal and lateral recess/neuroforamen and present clinically
with debilitating lower back pain and pain with walking (neu-
rogenic claudication) and radicular leg pain, placing these pa-
tients at risk for losing their function and independence [2–5].

Medical management with prescription opioids, neuropath-
ic pain medications, and anti-inflammatory agents is limited,
especially in the elderly, related to medication side effects.
Spinal surgery is an option but is associated with numerous
perioperative risks in older adults [3–9].

Regarding injection therapy, findings have been inconsis-
tent. Still, a general consensus is that an epidural steroid in-
jection (ESI) is a reasonable, non-surgical treatment option
[5–16]. The goal of an ESI is to suppress pain and the inflam-
matory response, thereby increasing function to the point
where a patient can engage in functional rehabilitation [5, 8,
9, 12–15]. Lumbar ESI is widely used but rigorous outcome
data are limited, especially data evaluating objective evidence
of functional outcomes. Most ESI studies use metrics that
include improvements in pain scores and/or questionnaires

[5, 8, 9, 12–16]. Friedly et al. [15], often considered the
gold standard study for lumbar spinal stenosis and ESI,
compared patients (n = 400) receiving glucocorticoids plus
lidocaine versus lidocaine alone. Both groups demonstrated
reduced pain intensity based on the Roland-Morris
Disability Questionnaire after 3 and 6 weeks compared to
baseline; however, no significant group differences were
observed. The Roland-Morris Disability Questionnaire is
a validated measure of disability and patient-reported function
but does not include any objective or observable measures that
can bemeasured by investigators to gauge functional changes.

There are few combined functional outcomes associated
with pain control measures in older adults. Guralnik et al.
[17] developed the Short Physical Performance Battery
(SPPB), which comprises the Chair Rise, Balance, and
Walk/Gait speed tests. A summary score is calculated on a 0
to 12 scale, with lower scores indicating a greater level of
disability and higher scores indicating more normal functional
levels. These authors longitudinally followed 5000 older
adults for 6 years and used the SPPB scores to assess mortal-
ity. A 10-fold increase in mortality was observed in patients

Table 1 Inclusion and exclusion
criteria Inclusion criteria

• Age 65 years or older

• Symptomatic back and/or leg pain secondary to
lumbar spinal stenosis

• Symptoms requiring consultation of a Pain
Specialist

• Consent to participate/ability to consent

• MRI of lumbar spine within 2 years of start of
symptoms
with corresponding pathology

• Current symptoms for at least 4 weeks

• Completion of the baseline testing

Exclusion criteria

• Age less than 65 years

• Spinal cord stimulator in place

• Intrathecal pump device in place

• Extended-release opioid medications

• Short-acting opioid equivalent of > 15 mg of
hydrocodone daily

• ADL-limiting cardiopulmonary or renal disease

• Active neoplasm

• Allergies against medications used in the trial

• Unwillingness to sign and follow Pain Contract

• Uncontrolled diabetes mellitus (glucose > 300 mg/dL)

MRI magnetic resonance imaging, ADL activities of daily living

Table 2 Baseline characteristics
for injection and medication
management groups

Measure Injection, n = 11 Medication management, n = 5 P*

Age, mean years ± SD 75.0 ± 5.0 76.6 ± 4.7 0.46

Gender, % 0.24

Male 81.8% 40.0%

Female 18.2% 60.0%

Race, % 0.31

White 54.6% 20.0%

Non-White 45.5% 80.0%

BMI, mean ± SD 32.9 ± 10.0 25.0 ± 4.3 0.16

BMI body mass index

*P values from Fisher’s exact test for categorical measures and Mann-Whitney U test for scale measures. BMI
body mass index
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that had a SPPB score of 12 (12.3 deaths per 100 person-
years) compared to a SPPB score of 0 (1.3 deaths per 100
person-years). Additionally, a SPPB score of 12 was associat-
ed with 19.6 nursing home admissions per 100 person-years
versus 0.7 nursing home admissions per 100 person-years if
the SPPB score was 0.

The objective of our pilot study, therefore, was to deter-
mine the feasibility of employing the SPPB in a busy pain
clinic and to test if functional outcome differences could be
detected by the SPPB in patients with symptomatic lumbar
stenosis causing lower back and leg pain who receive ESI
versus medication management.

Methods

The present investigation was a prospective, Institutional
Review Board-approved, observational study in adults >
65 years old. Informed written consent was obtained for every
patient. The outcome measures were also approved by the
University of Texas Medical Branch Institutional Review
Board (Protocol 12–160). Table 1 shows inclusion and exclu-
sion criteria.

Sixteen patients, 68 to 83 years old, with symptomatic back
and/or leg pain secondary to lumbar stenosis causing lower
back pain and radicular leg pain were enrolled over 9 months.
Patients could self-select to undergo an interlaminar lumbar
ESI (10 mg of dexamethasone) at a surgery center under fluo-
roscopic guidance and sterile conditions or to enroll in medi-
cation management with gabapentin and tramadol, the doses
of which were titrated on an individual basis according to side
effects and dose response. Typically, tramadol was prescribed
at 50 mg as needed every 6 h and gabapentin was titrated to

600 mg every 8 h. Patients were reimbursed for their time and
participation in the study. The following metrics were tested at
baseline and at a 1-month follow-up period: numeric pain
score, total SPPB score (and subcomponents), adverse events,
and complications.

Outcome Measures

The primary outcome measures were the SPPB score and
self-reported pain scores, which were evaluated at base-
line and at 1 month for both groups [the injection (lumber
ESI) and medication management]. Percentage of im-
provement pre- and post-intervention was calculated for
each component of the SPPB and for the numeric pain
score.

The SPPB includes three objective tests of lower body
function: (1) a timed 4-m walk at a normal pace using the best
of two times; (2) five timed, repeated chair stands measuring
the time required to perform five rises from a chair to an
upright position as fast as possible with the arms kept across
the chest; and (3) three individual tests of standing balance,
which include a side-by-side stand, a semi-tandem stand, and
a tandem stand, with the maximum score awarded for success-
fully standing for 10 s in each individual test. There is a max-
imum score of 4 in each category, and summing the three
individual test items creates the SPPB summary score. There
is a potential range from 0 to 12, with higher scores indicating
better lower body function.

Statistical Analysis

In the present investigation, measures were summarized by
means ± standard deviations for scale measures and percent-
ages for categorical measures. Fisher’s exact tests and Mann-
Whitney U tests were used to assess baseline differences in
age, gender, race, and body mass index. Mann-Whitney U
tests were also used to assess differences in outcomes at base-
line. Wilcoxon signed rank tests (paired tests) were used to
assess differences pre- to post-intervention (i.e., baseline to 1-
month follow-up) in SPPB total, 4-m walk test, chair stand,
balance, and pain in the injection and medication management
groups.

Eleven patients chose lumbar ESI (injection group) versus
five patients who continued with optimized conservative man-
agement (medication management group). P < 0.05 was con-
sidered statistically significant. At 80% power (α = 0.05), our
study had the power to detect differences of 2 or 3.2 points
(SD 2) in SPPB total scores and 1.5 or 2.5 points (SD 1.5) in
pain scores with the Wilcoxon signed-rank test for the injec-
tion (n = 11) and medication groups (n = 5), respectively. All
analyses were performed in JMP 12.0 (SAS, Cary, NC).

Table 3 Mean differences in baseline scores between injection and
medication management groups

Measure Injection, n = 11 Medication management, n = 5 P*
Mean ± SD

SBBP total score

Baseline 4.1 ± 2.1 4.2 ± 2.7 0.95

SPPB 4-m walk test (s)

Baseline 9.1 ± 3.1 9.2 ± 4.7 0.24

SBBP chair stand time (s)

Baseline 30.3 ± 13.2 19.5 ± 10.5 0.53

SPPB balance score

Baseline 2.3 ± 1.5 2.4 ± 1.5 0.50

Pain score

Baseline 7.9 ± 2.0 5.4 ± 1.1 0.03

SPPB Short Physical Performance Battery

*P values from Mann-Whitney U tests
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Results

Table 2 reports baseline patient characteristics for the injection
and medication management groups; there were no statistical-
ly significant group differences in baseline patient character-
istics. At baseline, pain scores (P = 0.03) were greater in the
injection group versus the medication management group
(Table 3).

There were statistically significant improvements from
baseline to 1-month follow-up in the injection group for total
SPPB scores (P = 0.001). There were similar improvements in
the individual functional measures: 4-m walk test (P = 0.001),
chair stand time (P = 0.047), balance (P = 0.008), and pain
scores (P = 0.001; Fig. 1a–e). Comparatively, no statistically
significant improvements (P range = 0.13–1.0) were observed
for those in the medication management group in any

a b

c

e

d

Fig. 1 Injection versus medical management group differences in mean
change between pre- and post-intervention in a short physical
performance battery (SPPB) total scores, b 4-meter walk test time, c
chair stand time, d balance scores, and e pain scores for injection and
medication management groups. Error bars represent standard error. An

asterisk (*) indicates significant (P < 0.05, Wilcoxon signed rank tests)
group differences between pre- and post-intervention within either
injection or medication management group. Pound sign (#) indicates
significant (P < 0.05, Mann-Whitney U test, Table 3) baseline
differences injection or medication management group
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functional measure (Fig. 1a–e). These differences translated
into consistently higher percent (%) improvement from base-
line to 1-month follow-up in the injection group (34–65.2%)
compared to the medication management group (− 8.3 to
14.8%) across all outcomes (Fig. 2a–e). No complications
were observed.

Discussion

Improvement in subjective levels of pain is themost commonly
used outcome measure in studies on effects of treatment for
lumbar stenosis-related pain, especially in outpatient pain
clinics. Improvement in functional capacity is less frequently
used to gauge a patient’s response to intervention, possibly
because it is viewed as a complex and difficult concept to
measure. Yet, functional outcomes are a primary criteria that
patients and insurance rely upon when assessing treatment op-
tions [18]. Tomkins-Lane et al. [18] have described “capacity”
as the ability to perform a given task in a controlled environ-
ment that can be measured through any type of functional mea-
sure (e.g., walking test, sit and reach, timed up and go). The
present investigation revealed improvements in functional ca-
pacity using the SPPB after lumbar ESI in patients whose dis-
ease process limited their ability to engage in lower body

functioning. Additionally, it provides additional evidence to
the current body of literature regarding how ESI can improve
functional capacity and is one of a few studies to incorporate
objective measures of functional capacity rather than relying on
subjective questionnaires to measure functional improvements.

The SPPB was originally developed to predict disability
and mortality in older patients as it relates to lower body func-
tion. Guralnik and Simonsick et al. [17] first described the test
in 1994, showing a correlation between low SPPB scores and
increased risk of death and nursing home admissions, which
has been corroborated in the subsequent literature [19–25].
However, the SPPB has not been used to assess pain and pain
treatment in older patients.

Strengths and Limitations

In reviewing our findings, several limitations should be consid-
ered, including that the present investigation has a small sample
size (n = 16), especially in the medication management group
(n = 5), which could limit the scope of our analyses.
Additionally, our sample was not randomized and there were
statistically significant differences between treatment groups in
baseline measurements for pain scores, with an initially higher
score in the group of patients who selected ESI that could have
potentially have skewed results. This study did not have the

a b

c

e

d

Fig. 2 Percent change between pre- and post-intervention in a Short Physical Performance Battery (SPPB) total scores, b 4-m walk test time, c chair
stand time, d balance scores, and e pain scores for injection and medication management groups
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power to stratify results by baseline pain scores. However,
baseline values in other functional measures were similar.
More specifically, the SPPB demonstrated improvement in
the injection group but not in the medication management
group. These results support the notion that an ESI provides
superior efficacy than medication management in this popula-
tion. Despite the noted limitations, this study is one of only a
few that has used objective measures of function to gauge
changes using ESI in patients suffering from lower back and
radicular leg pain and therefore could be used as preliminary
data for a larger study in the future. The SPPB was easily
administered in a busy pain clinic without any difficulties or
complications.

Conclusions

In our study of 16 patients, lumbar ESI improved objective
physical capacity parameters and pain scores in elderly patients
with symptomatic lumbar spinal stenosis compared to medica-
tion management. Although this study had the limitations of a
small sample size and self-selection, these clinically relevant
results can add to the present literature through the use of ob-
jective functional parameter testing to measure improvements
after ESI. The SPPB is an easy-to-use tool to measure changes
in physical function in older adults and could easily be integrat-
ed into the outpatient pain clinic setting. Even a 1-point change
in an SPPB score and its subsets has been shown to be clini-
cally meaningful and to correlate with decreased mortality and
disability [17, 19–25]. The present investigation found that the
patients in the injection group had a 2.4-point improvement
from baseline to 1-month follow-up. Although ESI does not
provide a permanent cure for the degenerative process of lum-
bar stenosis, as no present treatment has demonstrated, it has
the potential to provide long-term improvements in symptoms
and can be viewed as a tool to decrease pain and increase lower
body function to assist patients in more easily engaging in
rehabilitation and ideally in decreasing fall risk, disability, and
mortality. Based on this initial pilot study, larger randomized
controlled trials are warranted.
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