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Abstract

Background: An increasing number of lumbar spine conditions are treated surgically. Such intervention, however, is
commonly thought to be more effective in addressing leg pain than low back pain. Patient expectations may also contribute
to self-reported surgical outcomes. Questions/Purposes: VWe sought to compare the expectations of patients in 2 groups
undergoing lumbar spine surgery: those with predominantly low back pain and those with predominantly leg pain. We also
sought to evaluate how these expectations were fulfilled for each group. Methods: We carried out a retrospective analysis
of prospectively collected data from a prior study in which patients scheduled for lumbar spine surgery at a single institution
completed validated surveys preoperatively and at 2 years postoperatively, including a 20-item survey on expectations for
lumbar spine surgery. The patients were enrolled in the study between February 2010 and August 2012, and were divided
into 2 cohorts: a “Back > Leg” group that consisted of patients with back pain that was isolated or greater than leg pain,
and a “Leg = Back” group that consisted of patients with leg pain that equaled or exceeded back pain. The primary analysis
compared composite expectation scores (range, 0—100) between groups. Results: A total of 366 patients were deemed
eligible for the study; of these, 162 patients were allocated to the Back > Leg group and 204 patients were allocated to
the Leg = Back group. Patients in the Leg = Back group had a greater mean preoperative expectation score compared
with those in the Back > Leg group. Multivariate analysis demonstrated that higher preoperative expectations were
associated with leg pain symptoms after controlling for disease diagnosis. Both groups reported similar proportions of
fulfilled expectations. Conclusion: Patients with predominantly leg pain hold greater preoperative expectations for lumbar
spine surgery than do patients with predominantly back pain. That these patient groups reported similar fulfillment of their
expectations at 2 years postoperatively illustrates the greater clinical outcomes achieved among patients who presented
with predominantly leg pain.
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Introduction technologies have expanded the role of surgery to address
a variety of lumbar spine conditions [9,20]. Surgical inter-
ventions are commonly thought to more reliably address
leg pain symptoms than low back pain.

Pathologies of the lumbar spine can manifest as incapaci-
tating low back and/or leg pain with all-encompassing
debilitations in patients’ quality of life. Patients entering a
spine clinic with low back pain and associated leg pain are
more likely to be female and of an older age than those 'Hospital for Special Surgery, New York, NY, USA

with isolated low back pain [10]. Patients with low back 2Weill Cornell Medical College, New York, NY, USA

pain associated w1th radlatlpg leg pain have increased dis- Corresponding Author:

ability, worse quality of life, and use more health care Christopher M. Brusalis, MD, Hospital for Special Surgery, 535 East 70th
resources compared with patients with isolated low back Street, New York, NY 10021, USA.

pain [6,11,12]. Advancements in diagnostic and treatment Email: brusalisc@hss.edu



https://us.sagepub.com/en-us/journals-permissions
http://journals.sagepub.com/home/hss
mailto:brusalisc@hss.edu

84 HSS Journal®: The Musculoskeletal Journal of Hospital for Special Surgery 18(1)

The elective nature of many lumbar spine procedures
requires surgeons to appreciate patients’ knowledge, atti-
tudes, and expectations of surgical treatment. Patients derive
their preoperative expectations for lumbar spine surgery
from diverse sources, including prior experiences receiving
treatment, interactions with the treating surgeon, and a vari-
ety of self-sought online information [16]. Furthermore,
clinical and demographic differences also account for dis-
crepancies in patients’ expectations [18]. In fact, although
complex, patients’ expectations are increasingly recognized
as an important and potentially modifiable component to
patient-reported surgical outcomes [13].

Despite demographic and clinical differences between
patients with predominantly leg pain and those with pre-
dominantly back pain, the relative expectations of lumbar
spine surgery across these groups are heretofore unknown.
We hypothesized that, among patients indicated for lumbar
spine surgery, those with leg pain greater than or equal to
low back pain have higher preoperative expectations than
those with predominantly low back pain. The purpose of the
present analysis was to compare patient expectations prior
to lumbar spine surgery between patients with predomi-
nantly low back pain and those with equal or greater leg
pain and, secondarily, to evaluate how patients’ expecta-
tions were fulfilled in each patient group.

Methods

Approval from the institutional review board was obtained
prior to performing the study. The current analysis uses
data from a prospective study that has characterized a
large series of patient expectations for lumbar spine sur-
gery [13—-18]. We conducted a secondary retrospective
analysis on the prospectively collected data.

Patients were recruited from the clinical practices of
4 fellowship-trained spine surgeons at our institution.
English-speaking patients at least 18 years of age and with-
out cognitive deficit who were indicated for lumbar spine
surgery were deemed eligible. Two groups were established
based on participants’ preoperative self-assessments of their
back pain and leg pain, which was defined by a 10-point
numerical rating score. The “Back > Leg” group consisted
of patients with back pain only or with back pain rated more
severe than leg pain. The “Leg = Back” group consisted of
patients with leg pain equal to or exceeding back pain.
Patients who rated their leg pain equal to their back pain
were deemed to have clinically relevant leg pain and were
therefore included in the Leg = Back group.

At enrollment, all patients completed assessments
of demographic and clinical characteristics. They also
reported their expectations of surgery with the Hospital for
Special Surgery Lumbar Spine Surgery Expectations Survey,
a validated instrument providing a comprehensive assess-
ment of patients’ preoperative expectations for pain relief,

functional abilities, capacity for employment, and psycho-
logical well-being [13,18]. The development, validation,
and a detailed description of this novel instrument has
been described [13,15,17,18]. In brief, patients’ responses
to a series of 20 items generate a composite score between
0 and 100, with a higher score reflecting greater overall
expectations.

Patients also were screened for depressive symptoms
using the Geriatric Depression Scale (GDS), a validated
30-item survey in which a score of =11 indicates a positive
screening for depressive symptoms [22]. The State-Trait
Anxiety Inventory (STAI) was also used as a validated
instrument for assessing general anxiety [21]. Interpreting
results from the STAI consisted of comparing population
norms with composite scores between 20 and 80. Both
instruments have been used previously to characterize
patients undergoing lumbar spine surgery [17].

Clinical characteristics were recorded, including symp-
tom duration, opioid use, the presence and type of prior
treatment modalities, major comorbidity, and physical
examination findings. To assess the severity of patients’
preoperative lumbar spine symptoms, participants com-
pleted a modified version of the Oswestry Disability Index
(ODI). From this 10-item instrument, a score was calcu-
lated between 0 and 100, with higher scores indicative of
greater disability [4,8]. Patients also completed assess-
ment of back and leg pain severity according to numerical
rating scale, ranging from 0 to 10, higher meaning more
pain. Major comorbidity was assessed via the Charlson
Comorbidity Index (CCI), a validated summary comorbid-
ity measure that assigns points based on conditions associ-
ated with increased 1-year mortality, such as diabetes
mellitus and congestive heart failure [2,3].

A senior spine surgeon blinded to all patients’ survey
data provided a specific lumbar spine diagnosis based on
the review of presenting symptoms, physical exam, and
available imaging. Diagnoses were grouped as an acute
condition (ie, herniated nucleus pulposus) or a degenerative
condition (ie, spondylolisthesis, stenosis, degenerative disc
discase).

Approximately 2 years following lumbar spine surgery,
patients again completed several survey instruments,
including the numerical rating scales for back and leg pain,
as well as the ODI. To avoid biasing subsequent responses,
patients were not provided with their preoperative survey
responses. Patients were asked how much improvement
they received for items they cited preoperatively on the
Expectations Survey, with response options ranging from
“no improvement at all” (0 points) to “back to normal or
complete improvement” (4 points). A proportion of expec-
tations fulfilled (described below) was then calculated.
Patients were also asked to report any complications from
their lumbar spine surgery, additional surgeries performed,
and additional spine pathologies.
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Fig. 1. Assignment of patient groups. *Pain from more severely affected leg.
Back and leg groups were compared according to base- Results

line demographic and clinical characteristics, and associa-
tions among variables were ascertained to identify potential
covariates. Data were assessed for normality with univari-
ate analyses for distributions, means, medians, and inter-
quartile ranges, and then by confirming symmetry in
residual plots. Expectations Survey scores were compared
between groups with a #-test and then assessed in a linear
regression model with scores as the dependent variable
and group as the independent variable, controlling for acute
versus degenerative diagnosis.

Additional properties of the survey were ascertained
with factor analysis to determine whether items clustered
based on response patterns or covariance structures. Using
principal components analysis and varimax rotation, 4
domains (ie, factors) were discerned: daily function (6
items), personal function (6 items), psychosocial well-being
(4 items), and skeletal function (2 items). Two items were
not included, 1 about pain because it did not cluster to any
specific domain and 1 about employment because it was not
applicable to most patients.

In addition to the overall Expectations Survey score,
additional scores were calculated for the 4 domains ascer-
tained by factor analysis. The domain scores similarly were
scored to range from 0 to 100, with higher scores reflecting
greater expectations.

From postoperative data, a proportion of expectations
fulfilled was calculated as the ratio of summed total points
from the postoperative assessment (ie, reflecting amount of
improvement received) divided by the summed total points
from the preoperative assessment (ie, reflecting amount
of improvement expected). Proportions ranged from 0 (no
expectations fulfilled) to greater than 1 (expectations sur-
passed). To compare preoperative and postoperative values,
the sample was also stratified into tiers based on preopera-
tive and postoperative total points ranging from 0 to 50, 51
to 75, and 76 to 100, and percentages in each tier were cal-
culated for both groups. This stratification was performed
to depict the 3-way association of percentage of patients,
preoperative score, and postoperative score. Additional out-
comes were within-patient preoperative to postoperative
change in ODI scores, and changes in back and leg pain
were based on numerical rating scale values.

Of the 420 patients who enrolled between February 2010
and August 2012, 366 patients remained eligible and com-
pleted follow-up surveys. As previously reported, patients
who did not complete follow-up surveys were similar to the
final study population with respect to baseline depressive
and anxiety scores, age, gender, diagnosis, and comorbidi-
ties [17]. The Back > Leg group comprised 162 patients,
including 78 patients who reported isolated back pain and 84
patients who reported back pain that was more severe than
leg pain. The Leg = Back group comprised 204 patients,
including 30 patients with leg pain only, 74 patients with leg
pain worse than back pain, and 100 patients with leg pain
equal to their back pain (Fig. 1).

Baseline demographics and psychosocial characteristics
were similar between groups (Table 1). Groups were similar
with respect to several clinical characteristics, including
prior spine surgery, ODI scores, and prior nonoperative
treatment modalities (Table 2). Based on our group defini-
tions, patients in the Back > Leg group had greater back
pain than leg pain (P < .001), whereas patients in the Leg =
Back group had greater leg pain than back pain (P < .001).
A higher percentage of patients in the Back > Leg group had
a degenerative diagnosis (85% vs 73%, P < .008) as well as
a higher percentage of symptom duration of more than 12
months (57% vs 465%, P = .03). Leg = Back had a higher
percentage of patients with abnormalities on physical exam.
A greater percentage of patients in this group were unable to
perform a heel walk (32% vs 18%, P = .05), had decreased
quadriceps strength (15% vs 5%, P = .004), and decreased
hamstring strength (13% vs 5%, P = .008) compared with
patients with predominantly back pain.

Finally, Leg = Back patients had a greater mean preop-
erative Expectations Survey score compared with those
with predominantly back pain (74 vs. 69, P = .02). Given
that the group with predominantly leg pain had a higher
percentage of patients with an acute spine condition, diag-
nosis was controlled for in further analysis. In a multi-
variate model with Expectations Survey score as the
dependent variable, leg pain remained associated, control-
ling for diagnosis (Table 3). The difference in overall
Expectations Survey scores between the 2 groups was
driven mostly by the physical function and skeletal
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Table |. Preoperative demographic and psychosocial characteristics.

Characteristic Back pain > leg pain (n = 162) Leg pain = back pain (n = 204) P
Mean age (years) 54 57 12
Men 59% 56% .52
College graduate 56% 62% .20
Currently employed 44% 45% .90
Positive screen for depression® 42% 39% .59
Anxiety greater than population norms® 61% 59% .75
Any major comorbidity 27% 27% 97
Current smoker 14% 8% .07
Ever smoked 43% 34% .07

2As indicated by a score =11 on Geriatric Depression Scale.
®Based on State-Trait Anxiety Inventory score in comparison with age- and gender-based population norms.

Table 2. Preoperative clinical characteristics.

Characteristic Back pain > leg pain (n = 162) Leg pain = back pain (n = 204) P
Back pain rating® 72 52 <.0001
Leg pain rating® 27 7.1 <.0001
Degenerative diagnosis 85% 73% <.008
Vertebral levels involved
<3 74% 68% .23
=3 26% 32%
Currently taking opioids 44% 39% 3l
Prior treatments
Epidural injection 74% 74% 91
Physical therapy 57% 62% 29
Acupuncture 15% 13% .57
Chiropractic care 27% 33% 24
Symptoms > 12 months 57% 46% .03
Oswestry Disability Index score, mean® 55 56 46
Prior spine surgery 46% 39% 21
Physical exam abnormal
Heel walk 18% 32% .005
Toe walk 13% 22% .05
List 12% 7% A7
Flexion 76% 57% .001
Extension 83% 71% .03
Straight leg raise 31% 35% A48
Contralateral straight leg raise 6% 9% 51
Gait 27% 37% .06
Balance 17% 12% .35
Patellar reflex 18% 25% 16
Achilles reflex 40% 45% .35
Lower extremity sensation 25% 31% 24
Quadriceps strength 5% 15% .004
Hamstring strength 5% 13% .008
Hallucis strength 16% 23% A3

?Possible range 010, higher is more pain.
®Possible range 0—100, higher is more disability.

domains (Table 4). The items for the physical function = removing the control my spine condition has on my life.
domain address walking, standing, climbing stairs, exer- The items for the skeletal domain address regaining strength
cising, stopping the condition from getting worse, and in legs and improving balance.
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Table 3. Expectations Survey score as a dependent variable in
bivariate and multivariate analyses for leg pain = back pain and
acute diagnosis.

Bivariate Multivariate
Independent variables  Estimate P Estimate P
Leg pain = back pain 4.8 .02 4.1 .05
Acute spine diagnosis 6.8 .006 6.1 .0l
Group and acute spine diagnosis: Spearman’s correlation = .14

(P = .008).

The proportion of expectations fulfilled was .68 (range,
0-1.64) for Back > Leg and .65 (range, 0-2.00) for Leg =
Back (Table 5). Thus, because patients in Leg = Back had a
similar proportion of expectations fulfilled despite having
greater preoperative expectations, they derived greater
improvement than Back > Leg. This distinction is particu-
larly noted when the 2 groups were compared for preopera-
tive and postoperative total survey points (Fig. 2).

At the postoperative evaluation, pain improved in both
groups. The mean improvement in back pain was greater in
the Back > Leg group, whereas the mean improvement in
leg pain was greater among patients who presented with
predominantly leg pain (Table 5). When the groups were
compared, patients with predominantly leg pain had greater
pain improvement than patients with predominantly back
pain. There were no differences in change in preoperative to
postoperative ODI scores between groups.

Discussion

The findings of the present analysis demonstrate that
patients with predominantly leg pain undergoing lumbar
spine surgery have greater preoperative expectations than
do patients with predominantly back pain. Patients with
primarily leg pain reported more benefit from surgery
because they had greater preoperative expectations but not
less fulfillment of expectations postoperatively. The study’s
results are supported by its application of a validated
instrument for evaluating patients’ expectations and fulfill-
ment of expectations, a relatively large sample size, and
2-year follow-up data.

Patients with primarily leg pain reported a mean 5-point
increase in preoperative expectations in the Hospital
for Special Surgery Lumbar Spine Surgery Expectations
Survey. Beyond its statistical significance, this corre-
sponds to a 1-level difference in approximately 20% of a
survey previously validated in multiple domains, including
symptoms, physical function, and emotional well-being.
Thus, the higher mean Expectations Survey score among
patients with primarily leg pain indicates a greater breadth
and amount of improvement expected compared with those

patients with leg and back pain. Patients in the Leg = Back
group expected more improvement for all 20 items of the
Expectations Survey. They were particularly more likely to
expect more improvement for pain, walking, standing,
regain strength in legs, activities of daily living, personal
care, and exercise (P < .05). However, the strength of the
Expectations Survey is in its composite value and not the
performance of individual questions and associations with
outcome. Given the likelihood of finding an association
by chance due to multiple comparisons, we did not report
scores on specific components of preoperative expecta-
tions. A much larger sample would be required if individ-
ual questions were required to stand alone as independent
outcomes.

A key finding from our study was that multivariate anal-
ysis demonstrated that higher preoperative expectations
were associated with leg pain symptoms even after control-
ling for the higher percentage of acute spine conditions
present within this group. The presenting symptom of clini-
cally meaningful leg pain, therefore, functions as more than
a proxy for an underlying diagnosis. This finding may be
especially helpful for surgeons in the earliest stages of a
clinical encounter. In a patient’s first visit, when advanced
imaging is not yet available and a definitive diagnosis has
not been reached, the patient’s presenting symptoms and
relative pain contributors are among the first pieces of clini-
cal information the surgeon obtains and may therefore assist
in early patient education efforts.

Our study identified that expectations pertaining to
physical function (eg, walking, climbing stairs) and skeletal
function (eg, leg strength and balance) were the domains
that drove the meaningful difference in preoperative expec-
tations between groups. This is consistent with our clinical
experience, in which patients with primarily leg pain are
more likely to derive such benefits from surgical interven-
tion. In contrast, patients in both groups are more likely to
expect similar improvement in psychological well-being
and personal function.

After identifying differences in patients’ expectations for
surgery, the logical next questions becomes, “Is the differ-
ence in expectations between groups warranted?”” Our study
demonstrates that both groups may have unjustifiably high
expectations. However, at 2 years’ follow-up, despite higher
initial expectations, patients with leg pain greater than or
equal to back pain had a similar proportion of expectations
fulfilled compared with the patients with predominantly
back pain. Thus, both groups had similar fulfillment of
expectations even though patients with predominantly leg
pain set a higher bar for success. This finding is concordant
with our clinical experience, which suggests that leg pain is
often more amenable to surgical treatment. Whereas leg
pain can frequently be attributable to a defined structural
abnormality of the lumbar spine, the etiology of back pain
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Table 4. Overall and domain scores for the Expectations Survey.

Domains Back pain > leg pain (n =162) Leg pain = back pain (n = 204) P
Overall 69 = 19 74 =20 .02
Personal function 62 £ 27 66 = 28 .14
Physical function 77 = 19 82 = 19 .007
Psychological well-being 72 £ 23 77 £ 25 .05
Skeletal function 63 * 34 72 = 30 .007
Table 5. Postoperative outcomes.

Characteristic Back pain > leg pain (n = 162) Leg pain = back pain (n = 204) P
Change in back pain? 4.0° 2.5 <.0001
Change in leg pain° 1.3 5.2b <.0001
Change in disability 0.30 0.32 .50
Proportion of expectations fulfilled 0.68 0.65 44

ODI Oswestry Disability Index.

2Based on mean within patient change in preoperative to postoperative numerical rating of pain.

®P = .002 comparison of change in pain according to group.

‘Based on mean within patient change in preoperative to postoperative ODI score.

is frequently multifactorial. It is critical to note that our
study relies on patients’ direct feedback via the Expectations
Survey to assess functional improvement, rather than the
change in level of disability, as measured by the ODI.

This analysis builds upon recent work that has expanded
our understanding of patients’ expectations prior to lumbar
surgery. Younger patient age, worse ODI score, and worse
mental health score have all been previously associated
with a higher composite score on the Expectations Survey
[18]. More than half of patients develop their preoperative
expectations from information obtained from the Internet,
while nearly 1 in 5 patients do not base their expectations
exclusively from their treating surgeon [16]. Together, these
data suggest room to actively increase engagement with
patients, and address modifiable components of patients’
expectations. Such work at addressing patients’ attitudes in
the perioperative setting is underway. Goz et al [5] used a
mobile phone messaging tool to decrease patient anxiety
following spine surgery. A preoperative educational class
has been shown to modify patients’ expectations of their
recovery time from total joint arthroplasty [19]. Improved
understanding of patients’ nuanced baseline expectations
and knowledge base, such as that gained from the present
analysis, is critical to the success of new educational
interventions.

Our study must be considered in the context of its limita-
tions. As patients were recruited from a spine surgery clinic
and indicated for lumbar spine surgery, the study’s results
are not generalizable to a primary care setting in which the
majority of patients are treated nonoperatively. To establish

2 patient cohorts for direct comparison, participants pre-
senting with equivalent amounts of leg pain and back pain
were allotted to the group with predominantly leg pain. This
level of leg pain was deemed clinically substantial and
therefore patients were considered to be more aligned with
patients experiencing predominantly leg pain. As our study
design was hypothesis-driven, we did not test a third group,
in which patients with equal amounts of back pain and leg
pain were assigned to the group with predominantly back
pain. Finally, we did not categorize patients based on the
nature of their leg pain. For example, patients in a primary
care clinic with pain radiating below the knee have been
demonstrated to have more severe symptoms than those
with leg pain that does not radiate beyond the knee [1,7].
That all patients in our study were indicated for surgery may
have diminished the heterogeneity within our study’s cohort
of patients experiencing leg pain; however, future studies
are needed to better characterize patients with leg pain of
different quality and severity.

In conclusion, our analysis of 366 patients undergoing
lumbar spine surgery demonstrated that patients whose leg
pain equaled or exceeded their back pain had higher expec-
tations than those patients with predominantly back pain,
and at 2-year follow-up, both groups had similar fulfillment
of their preoperative expectations. That these patient groups
reported similar fulfillment of their expectations illustrates
the greater clinical outcomes achieved among patients who
presented with predominantly leg pain. Future interventions
addressing patients’ expectations should be tailored based
upon patients’ presenting symptoms.



Brusalis et al

89

(a) Back pain > leg pain (n=162)

30
25
20
]
g
s 15
©
[-%
X
10
5
0 .
0-50 51-75 76-100 i
&
Pre-operative Expectations Assessment ‘(')'Q
(b) Leg pain > Back pain (n=204)
30
25
2
g 20
]
©
a
X5

10

&
5 76-100 ?& '143’
51-75 P ,.,?f’
K ¥
0-50 < o
0 &
0-50 5175 76-100 éé'
e
Pre-operative Expectations Assessment @*‘Q

Fig. 2. (a) Three-dimensional plot of preoperative expectations
versus postoperative fulfillment of expectations for patients
with predominantly back pain. Data stratified based on 3 tiers of
preoperative and postoperative assessments. (b) In comparison,
greater percentages of patients with predominantly leg pain had
higher expectations.
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