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Patient Satisfaction After Adult Spinal Deformity
Surgery Does Not Strongly Correlate With Health-
Related Quality of Life Scores, Radiographic
Parameters, or Occurrence of Complications
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Study Design. This is a multicenter retrospective review of
prospectively collected cases.

Objective. Our objective was to evaluate the relationship
between patient satisfaction, health-related quality of life
(HRQol) scores, complications, and radiographic measures at 2
years postoperative follow-up.

Summary of Background Data. For patients receiving oper-
ative management for adult spine deformity (ASD), the relation-
ship between HRQoL measures, radiographic parameters,
postoperative complications, and self-reported satisfaction
remains unclear.

Methods. Data from 248 patients across 11 centers within the
United States who underwent thoracolumbar fusion for ASD and
had a minimum of 2 years follow-up was collected. Pre- and
postoperative scores were obtained from the Scoliosis Research
Society 22-item (SRS-22r), the Oswestry Disability Index (ODI),
the 36-Item Short Form Health Survey (SF-36), and the Visual
Analogue Scale. Sagittal vertical axis, coronal C7 plumbline,
lumbar lordosis, pelvic tilt, T1 pelvic angle, and the difference
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between pelvic incidence and lumbar lordosis were assessed
using postoperative radiographic films. Satisfaction (SAT) was
assessed using the SRS-22r; patients were categorized as highly
satisfied (HS) or less satisfied (LS). The correlation between SAT
and HRQol scores, radiographic parameters, and complications
was determined.

Results. When compared with LS (hn=60) patients, HS
(n=188) patients demonstrated greater improvement in final
ODI, SF-36 component scores, SRS-Total, and Visual Analogue
Scale back scores (P < 0.05). The correlations between SAT and
the final follow-up and 2 year change from baseline values were
moderate for Mental Component Summary, Physical Component
Summary, and ODI or weak for HRQoL scores (P < 0.0001). The
HS and LS groups were equal in pre- or final postoperative
radiographic parameters. Occurrence of complications had no
effect on satisfaction.

Conclusion. Among operatively treated ASD patients, satisfac-
tion was moderately correlated with some HRQoL measures, and
not with radiographic changes or postoperative complications.
Other factors, such as patient expectations and relationship with
the surgeon, may be stronger drivers of patient satisfaction.

Key words: complications, HRQoL, ODI, satisfaction, scoliosis,
SF-36, spine fusion, spine surgery, SRS-22r, VAS.
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evaluate clinical outcomes of medical care from the
patient’s perspective.' ™ As part of these efforts, patient
satisfaction has emerged as a metric for evaluating quality of
clinical care.’~®
Physicians’ therapeutic decision making for patients with
adult spine deformity (ASD) is currently based in large part
on radiographic parameters, pain and disability levels,

I n recent decades, attempts have been made to better
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neurologic impairment, and surgical risk. On the other
hand, payers are stratifying hospitals and health care pro-
viders using measures such as patient satisfaction scores and
complication rates. To date, relatively little data has
emerged regarding the drivers of postoperative satisfaction
in patients undergoing spinal reconstructive surgery for
ASD."7?

Determinants of patient satisfaction in other clinical
domains have proven to be complex.'***1? Patient’s expec-
tations as well as mental and physical well-being have been
shown to influence their reported satisfaction with treat-
ment.''™"3 Other factors previously shown to impact
patient satisfaction have included complications, hospital
experience, as well as the pre- and postoperative care
received.'*™!” Additional studies have found that patient
satisfaction can also depend on the type of surgery and the
patient’s demographic background.*’~>2

The modified Scoliosis Research Society (SRS-22r)
health-related quality of life (HRQoL) questionnaire has
been validated and used as a measure of outcomes related to
scoliosis and spinal deformity surgery. The SRS-22r ques-
tionnaire consists of five domains including function/
activity, pain, self-image/appearance, mental health, and
satisfaction with management. Previous studies have eval-
uated the individual domains of the SRS-22r, including the
satisfaction score, and validated their use through compari-
son to other patient-centered assessment tools.'”>% 24

For patients undergoing reconstructive surgery for ASD,
no prior evaluation of the correlation between patient
satisfaction, HRQoL scores, postoperative radiographic
improvements, and occurrence of postoperative compli-
cations has been reported. Understanding the drivers of
patient satisfaction is important to clinical decision making
and optimizing outcomes. This is a retrospective multicenter
evaluation of these relationships within a prospectively
collected database of ASD patients with minimum 2 year
follow-up.

MATERIALS AND METHODS

Patient Inclusion

The International Spine Study Group consisting of 11 sites
contributed surgical ASD cases during 2010 and 2011 to
a prospective clinical database. Each site’s participation
followed protocol approval by their local Institutional
Review Board.

Patients were considered for inclusion in the study if they
had thoracolumbar fusion of five or more spinal levels for
management of ASD with at least 2 years follow-up. Mini-
mum patient age was 18 years. Minimal preoperative spinal
deformity parameters were Cobb angle >20°, sagittal ver-
tical axis >5 cm, pelvic tilt >25°, and/or thoracic kyphosis
>60°.%* Inclusion criteria were intentionally broad to
maximize the external validity of the study’s findings.
Patients were excluded if their spinal deformity was
related to malignancy, active infection, or neuromuscular
etiology.

Assessment of Satisfaction

The SRS-22r patient satisfaction score (SAT) is derived from
two questions within its survey (Questions 21 and 22).
Question 21 asks, “Are you satisfied with the results of
your back management?”’. Question 22 asks, “Would you
have the same management again if you had the same
condition?”. Each is scored from 1 to 5. Both 4 and 35
indicate high levels of satisfaction. The average of the
two scores defines SAT. In this study, SAT was used as
the global assessment of patient satisfaction. Measurement
of SAT took place at 6 weeks, 1 year, and 2 years follow-up.
Patients with a score greater than or equal to 4 at 2 years
were categorized as being highly satisfied (HS), and those
with a score less than 4 were categorized as being less
satisfied (LS).

Measurement of Surgical Outcomes

Changes in HRQoL were measured using the Oswestry
Disability Index (ODI), the 36-Item Short Form Health
Survey (SF-36) Physical Component Summary and Mental
Component Summary scores, and the Visual Analogue Scale
(VAS) for the back and leg. Postoperative patient radio-
graphs were assessed to measure coronal C7 plumbline,
lumbar lordosis, sagittal vertical axis, pelvic tilt, T1 pelvic
angle, and the difference between pelvic incidence and
lumbar lordosis. Complications within the follow-up period
were defined as being either minor or major, using the
criteria described by Glassman et al.>

Correlation of Satisfaction and Surgical Outcomes
The Spearman rank correlation test was used to identify
associations between SAT and 2-year final and change from
baseline HRQoL scores, and radiographic parameters. The
correlation of major and minor complications to SAT was
also measured in the same fashion.

Statistical analysis was performed using the Student ¢ test
for normally distributed data and Wilcoxon rank-sum test
for non-normal data distributions. All statistical analyses
were conducted using commercially available software, SAS
9.3 (SAS Foundation, Cary, NC). The level of statistical
significance was set at P <0.05.

RESULTS

Drawing from a registry population of 333 patients, 85
(26%) were lost to follow-up. A total of 248 patients with at
least 2 years follow-up were therefore included in the study.
Within this population, 75.8% (n=188) were HS and
24.2% (n=60) were LS. Overall, SAT scores were high
(median 4.5; range 1-5) with a distribution that was
negatively skewed.

Significant differences between HS and LS groups were
observed in both final follow-up scores and change from
baseline scores for all HRQoL outcomes (Table 1), with the
exception of change from baseline VAS Leg score. At 2 year
follow-up mean ODI, in particular, showed a significant
difference between HS (20.4) and LS (41.7) with change
from baseline of —19.1 and —2.9 respectively.
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Health-Related Quality of Life Scores in Relation to Level of SRS-22 Satisfaction

HRQolL Scores at 2-Year Follow-up HRQolL Scores—Change From Baseline
Less Satisfied |Highly Satisfied Less Satisfied |Highly Satisfied
(N=60) (N=188) (N =60) (N=188)

Mean Mean P Value Mean Mean P Value
ODI 41.7 20.4 <0.0001 -2.9 —19.1 <0.0001
PCS 33.4 44.3 <0.0001 0.3 10.5 <0.0001
MCS 41.0 53.3 <0.0001 1.1 5.3 0.031
VAS back 5.2 2.8 <0.0001 —-1.3 —4.0 <0.001
VAS leg 3.6 2.2 0.003 —0.1 -1.9 0.220
SRS_total 2.9 4.0 <0.0001 0.2 1.1 <0.0001
HRQol indicates health-related quality of life; MCS, Mental Component Summary; ODI, Oswestry Disability Index; PCS, Physical Component Summary; SRS,
Scoliosis Research Society; VAS, Visual Analogue Scale.

Most radiographic measures did not differ statistically
between HS and LS groups at final follow-up or in change
from baseline scores (Table 2). However, lumbar lordosis
and T1 pelvic tilt were significantly higher in the HS group,
compared with the LS group (P =0.027 and 0.045, respect-
ively), at final follow-up, although the change from baseline
was equivalent in the two groups.

Moderate correlations (|r| > 0.40) were found between
satisfaction and 2-year final follow-up and change from
baseline scores in ODI, Physical Component Summary, and
Mental Component Summary scores (P <0.0001). SAT was
weakly correlated with VAS Back Pain score (r=0.3,
P <0.0001) (Table 3). Of the radiographic parameters, only
final pelvic tilt demonstrated a significant, albeit weak,
correlation to satisfaction (r=0.15, P=0.02) (Table 4).

There were 171 complications in the 248 patients at 2
years follow-up; 97 (57%) patients had major complications
and 74 (43%) had minor complications. Satisfaction was
not significantly affected by the presence of major or minor
complications (Figure 1). Regardless of the presence of a
complication, no patients demonstrated a significant change
in SAT from 6 weeks to 2 years (P <0.0001). At all post-
operative time points assessed, patients who experienced a

complication demonstrated no significantly different satis-
faction than those who did not (Figure 1).

DISCUSSION

In this multicenter study of surgical ASD patients, HS patients
demonstrated greater improvement in all HRQoL measures
than LS patients. This agrees with recently published single
center data.” Interestingly, however, HS patients did not
demonstrate significantly better radiographic outcomes than
LS patients. This is also consistent with Gum et al’s report.”
The lack of a correlation between radiographic outcomes and
satisfaction is particularly interesting given prior reports
showing strong correlations between radiographic
parameters (especially sagittal balance) and HRQoLs.?**”
This may reflect the fact that although differences had the
potential to rise to statistical significance, actual correlation
coefficients were weak to moderate.

Complications also demonstrated no significant effect on
satisfaction. A recent study reported a similar lack of cor-
relation between complications and patient satisfaction.?®
Our study provides an opportunity to evaluate a more
mature version of the same registry data. While the previous
study was able to identify the adverse effect that reoperation

Radiographic Parameters at 2 Years in Relation to Level of SRS-22 Satisfaction

Radiographic Parameters—Change From
Radiographic Parameters at 2-Year Follow-Up Baseline
Less Satisfied | Highly Satisfied Less Satisfied | Highly Satisfied
(N=60) (N=188) (N=60) (N=188)
Mean Mean P Value Mean Mean P Value
Coronal plumbline (mm) -3.9 0.6 0.47 —2.6 -1.9 0.95
Lumbar lordosis (degrees) 48.1 52.9 0.03 12.2 9.6 0.52
Sagittal vertical axis (mm) 43.5 25.3 0.06 —-26.2 —-26.7 0.99
Pelvic tilt (degrees) 20.9 20.7 0.94 =2.1 -2.0 0.94
T1 pelvic angle (degrees) 2.8 4.2 0.045 2.2 2.0 0.76
Pelvic incidence/lumbar 5.2 3.1 0.38 -11.2 -9.4 0.50
lordosis mismatch
(degrees)
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Correlation Coefficient Between SRS-22 Satisfaction and HRQoL Measures at Final

Follow-up and Change From Baseline

Correlation Coefficient (r) Between Satisfaction and Final Follow-Up or Change From Baseline
HRQol Variable Final Follow-Up P Value Change From Baseline P Value
ODI —0.48 <0.0001 —0.36 <0.0001
PCS 0.46 <0.0001 0.47 <0.0001
MCS 0.39 <0.0001 0.53 <0.0001
VAS back pain 0.38 <0.0001 0.30 <0.0001
VAS leg pain 0.18 0.007 0.06 0.362
HRQol indicates health-related quality of life; MCS, Mental Component Summary; ODI, Oswestry Disability Index; PCS, Physical Component Summary; SRS-
22, Scoliosis Research Society-22; VAS, Visual Analogue Scale.

rates have on satisfaction, we have been able to more closely
assess the effect of complications on the same satisfaction
outcome measure. In continuity with the trend of their
findings, our study of a larger population suggests that
the occurrence of postoperative complications does not have
a significant effect on satisfaction. This challenges Emami
et al’s smaller, single center study of 54 ASD patients in
2002.%° More specifically, they found that perioperative
complications and postoperative pseudoarthrosis were
associated with significant decreases in satisfaction scores.?’
While their latter finding is supported by the work of Scheer
et al,”® subgroup analysis of specific complication types was
not performed in our study. As for the effect of perioperative
complications on satisfaction, as illustrated in Figure 1,
complications in this larger, multicenter study were not
associated with decreased satisfaction at early follow-up.
Despite uncertainty regarding current methods for
measuring patient satisfaction, patient care evaluation is
in the midst of shifting its focus from the health care
provider’s perspective to a model that is more inclusive of
the patient’s experience. In doing so, caution must be
maintained while attempting to objectively answer ques-
tions such as, “Has a health need been met?”’, “Was the care
satisfactory?”, and “Has the burden of disease on the
patient’s quality of life been minimized?”*® Based on our
results, the SRS-22r satisfaction domain appears to have at
best a moderate correlation to surgical goals of improved
function, reduced pain, and improvement of spinal

alignment. Further research will be needed to better under-
stand the drivers of patient satisfaction, as well as the ability
to measure patient satisfaction in a valid way.

The satisfaction domain of the SRS-22r did demonstrate a
potential ceiling effect, in that greater than 50% of the
population studied scored greater than or equal to 4 out of
5. This has been demonstrated in the previous literature on
spinal deformity surgery and satisfaction.”*' Clustering of
patient’s self-reported satisfaction may represent a true treat-
ment effect or potential response shift, whereby recollection
of baseline disability may change over time.**>> However,
the ceiling effect may also reflect a lack of discrimination in
the SRS-22 satisfaction domain itself. Given that the SAT
domain comprises only two overlapping questions, each with
only five potential responses, it is possible that it does not give
a full assessment of true patient satisfaction.

An important limitation of the present study is that it is a
retrospective analysis. This introduces susceptibility to
unidentified confounders and both selection and information
bias. These biases were mitigated, however, by the fact that the
data was collected in a prospective manner. In addition, this
analysis provides the first multicenter evaluation of this topic.

Another potential limitation to this study was that more
comprehensive information on potential drivers of patient
satisfaction could not be collected. Determinants of satisfac-
tion in other patient populations include good patient mental
well-being, optimistic surgeon expectations, and postopera-
tive fulfillment of patient expectations.” Other evaluations

Correlation Coefficient Between SRS-22 Satisfaction and Radiographic Parameters at Final

Follow-up and Change From Baseline

Correlation Coefficient (r) Between Satisfaction and Final Follow-Up or Change From Baseline
Radiographic Parameter Final Follow-Up P Value Change From Baseline P Value
Coronal plumbline (mm) —0.05 0.41 0.03 0.64
Lumbar lordosis (degrees) 0.09 0.18 —0.05 0.42
Sagittal vertical axis (mm) 0.02 0.78 —0.01 0.89
Pelvic tilt (degrees) 0.15 0.02 0.00 0.99
T1 pelvic angle (degrees) —0.12 0.06 —0.01 0.91
Pelvic incidence/lumbar lordosis —0.032 0.63 —0.03 0.64

mismatch (degrees)
SRS-22 indicates Scoliosis Research Society-22.
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Satisfaction vs Time for Patients with
Post-operative Complications
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Figure 1. Patient satisfaction over time after postoperative
complications.

have shown that the greatest contributor to satisfaction is the
patient’s judgment of their relationship with their provider.®
We are unable to assess these issues with our data set. Given
the lack of strong correlations found with our study variables,
it may be that features such as these are more important as
drivers of patient satisfaction.

The patient satisfaction domain within the SRS-22r ques-
tionnaire has a moderate correlation with HRQoLs, and
minimal correlation with radiographic parameters or the
occurrence of postoperative complications. These findings
represent an important step toward bridging previous liter-
ature on predictors of clinical outcome with future studies on
patient satisfaction. It also lays groundwork for economic
analysis through comparing satisfaction scores with HRQoL-
derived economic evaluation scores. While HRQoLs, radio-
graphic correction, and complication rates should not lose
their clinical importance, this study demonstrates how these
outcomes are perhaps more parallel to, rather than
entrenched within, the postoperative ASD patient’s experi-
ence of satisfaction. In order for postoperative satisfaction to
be better attained and understood, a more sophisticated
measurement tool will need to be developed. Factors that
may have a greater role in determining patient satisfaction
may include surgical goals, preoperative expectations, and
the evolving surgeon—patient relationship.

> Key Points

@ Complications and radiographic changes do not
correlate with patient satisfaction.

O SF-36 measures and ODI scores show a moderate
correlation with patient satisfaction.

O Surgeons should consider a patient’s preoperative

expectation as well as their rapport with their
patient as other potential drivers of satisfaction.
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