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POLICY

T raditionally, clinical outcomes, such as the rates of adverse 

events or mortality, served as the metrics by which we mea-

sured treatment success or failure. Although these objective 

measures of quality allow for comparisons across hospitals and phy-

sicians, the sole use of clinical outcomes may provide an incomplete 

appraisal of healthcare quality. Within the last few years, payers, policy 

makers, and healthcare quality organizations focused on patient-

reported outcomes (PROs) as important markers of quality distinct 

from assessments of patient satisfaction and clinical outcomes.1-4 

PROs are defined as measures of health that are directly reported 

by the patient, rather than interpreted by a clinician or reported in 

the medical record.5 This newer metric is becoming financially rel-

evant as a result of the Merit-Based Incentive Payment System (MIPS), 

passed as part of the Medicare Access and CHIP Reauthorization Act 

of 2015.6 PROs have been proposed by policy makers and payers as 

a required component of quality assessments and reimbursement 

schedules.7,8 As clinicians and hospitals are charged with adding PRO 

measures to established clinical and satisfaction metrics, a challenge 

exists to integrate PROs in a manner that both improves patient care 

and provides a meaningful assessment of quality.

Many PRO scores assess a patient’s perception of improvement 

after an intervention, but others aim to quantify a patient’s level 

of satisfaction with their care. However, it is not clear that these 

patient satisfaction measures correlate with the delivery of safe and 

effective care as defined by clinicians and caregivers. Satisfaction 

surveys are often criticized for focusing on the “wrong” outcomes, 

such as the hospital noise level or the variety of food choices 

offered to patients, rather than on the clinical result of a treat-

ment or intervention.9 Patient satisfaction also may not reflect the 

total patient experience, as one patient might report high levels of 

satisfaction with their overall care despite a poor clinical outcome10 

and another patient might report dissatisfaction with their care 

while simultaneously benefiting from a positive clinical outcome. 

Spine surgery represents 1 relevant scenario in which integration 

of both PRO and clinical outcome measures improves the holistic 

view of an individual’s outcome following surgery. Functional 
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ABSTRACT

OBJECTIVES: Recent focus on patient-reported outcomes 
(PROs) has created a new challenge as we learn how to 
integrate these outcomes into practice along with other 
quality metrics. We investigated the relationship between 
PROs and satisfaction among spine surgery patients. We 
hypothesized that there would be significant disparities 
between patient satisfaction and PROs at the 1-year 
postoperative time point.

STUDY DESIGN: Retrospective cohort study of adults 
undergoing elective lumbar spine surgery at 12 hospitals 
participating in the Spine Surgical Care and Outcomes 
Assessment Program.

METHODS: Satisfaction, pain, and function scores were 
collected at 1 year post operation, along with clinical 
information, to determine the relationship between PROs 
and satisfaction at the patient level.

RESULTS: Among 520 patients (mean age = 63 ± 13 years; 
47% male), the majority of patients (82%) reported being 
satisfied with surgery. Satisfaction was associated with both 
improvement in pain (odds ratio [OR], 1.33; 95% CI, 1.17-
1.51) and function (OR, 1.06; 95% CI, 1.04-1.08). However, 
even among patients who did not improve in pain or function, 
more than half (59%) reported being satisfied. 

CONCLUSIONS: Overall, patients undergoing elective 
lumbar spine surgery reported being satisfied with 
outcomes, but the reported responses in PROs were much 
more variable. As the expectations increase to include 
PRO measures as valid quality indicators, it is necessary 
to dedicate time and consideration to understanding the 
relationships among these measures to support meaningful 
translations into healthcare policy.
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impairment and pain are often the primary 

drivers for patients considering spine surgery; 

therefore, understanding which patients are 

most likely to see improvement in these 

symptoms can inform the decision to be made 

between a surgical and a nonsurgical option. 

Using PROs to inform direct patient care 

versus measures for assessing changes in a 

patient population is increasingly called for in 

today’s healthcare environment.11,12 In Washington state, healthcare 

providers are experiencing demands to implement and interpret 

PROs in spine surgery due to recent policy recommendations from 

the Bree Collaborative, proposed in 2015. The Bree Collaborative 

calls for the use of the Oswestry Disability Index (ODI) and the 

Patient-Reported Outcomes Measurement Information System 

(PROMIS) 10, measures of functional and general quality of life, 

respectively, for all patients undergoing single-level lumbar spine 

fusion procedures. This policy is intended to allow appropriate 

selection of surgical candidates from the vast population of adults 

with low back pain and to limit expensive surgical interventions to 

those patients most likely to benefit from the procedure.13 

Given the differences between PROs, which typically focus on 

functional ability and pain, and patient satisfaction measures, 

it is not clear that one or the other necessarily provides a true 

measure of outcome or that these measures are robust enough to 

allow for policy and reimbursement decisions. To address this, we 

investigated the relationship between PRO measures and patient 

satisfaction at 1 year following spine surgery. We hypothesized that 

there would be significant disparities between patient satisfaction 

and PRO measures, suggesting that the use of satisfaction scores 

as a primary measure of quality is flawed. 

METHODS
The Comparative Effectiveness Research 

Translation Network (CERTAIN) is a research 

and analytic platform aligned with the Spine 

Surgical Care and Outcomes Assessment 

Program (Spine SCOAP).11,14,15 Spine SCOAP is a 

collaborative of hospitals within Washington 

state whose mission is to aggregate data from 

hospitals, healthcare providers, and patients 

to generate evidence-based best-practice 

measures that can be dispersed among the 

collaborative to improve the care of patients 

in the state and beyond. We conducted a ret-

rospective cohort study of adults undergoing 

elective lumbar spine surgery from 2012 to 

2014 at 12 Spine SCOAP hospitals who also 

participated in CERTAIN PRO data collection. 

Eligible participants completed a survey that included measures 

of pain, function, and satisfaction both before surgery and at 1 year 

after. Pain was measured using a 10-point numeric rating scale with 

“0” representing “no pain” and “10” representing “worst pain possible.” 

Function was measured using the ODI, a composite measure that 

grades function on a scale of 0 to 100, with higher scores indicating 

worse disability.16 Improvement in pain or function was established 

by a minimally clinically important difference between baseline and 

follow-up (for pain, a change of at least 2 points from baseline; for 

function, a change of at least 15 points from baseline).17 We measured 

satisfaction using a single question: “How satisfied are you with 

the overall result of your spine operation so far?” The satisfaction 

question was scored using a 4-point modified Likert scale (Table 1).

The University of Washington Human Subjects Division approved 

the retrospective review of these data. All analyses were carried out 

using Stata version 11 (STATA Corp; College Station, Texas).

We analyzed patient-reported satisfaction, pain, and function at 

1 year post operation to determine the association between patient 

characteristics and a positive outcome in any or all domains. Patient 

characteristics were obtained through Spine SCOAP and included 

information about sociodemographics, underlying diagnosis (eg, 

spinal stenosis, herniated disc), and operative characteristics (eg, 

fusion). An invasiveness index based on the type of intervention 

at each vertebral level as well as the number of operated levels 

TAKEAWAY POINTS

The findings from this study indicate that the quality profile of a hospital is highly dependent 
on the domain of measurement. 

 › Recent focus on patient-reported outcomes (PROs) has created a new challenge as we learn 
how to integrate these outcomes into practice along with other quality metrics. 

 › Understanding the relationships among PROs, satisfaction, and quality is the first step in 
drawing meaningful conclusions that can then be translated into policy.

TABLE 1. Description of Outcome Classification Based on Responses to Numeric 
Rating Scale, Oswestry Disability Index, and Single Question Satisfaction Assessment

Positive Outcome Negative Outcome

Pain 
Increase of ≥2 points on  

NRS pain score compared with 
baseline score

A change of <2 points in NRS pain 
score, or a decrease in numeric 

rating scale pain score compared 
with baseline score

Function
Increase of ≥15 points in ODI 

score compared with baseline 
score

A change of <15 points in ODI 
score or decrease in ODI score 
compared with baseline score

Satisfaction

Report of “very satisfied” or 
“somewhat satisfied” in response 
to single question of satisfaction 

with care

Report of “very unsatisfied” 
or “somewhat unsatisfied” in 
response to single question of 

satisfaction with care

Composite
Had a positive outcome for pain, 
function, and/or satisfaction as 

described above

Had a negative outcome in pain, 
function, and/or satisfaction as 

described above

NRS indicates numeric rating scale; ODI, Oswestry Disability Index.
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was included, as this has been shown to be correlated with clini-

cal outcomes in spine surgery patients.18,19 The American Society 

of Anesthesiologists Physical Classification System score was 

included as an additional measure of physical status at the time 

of the operation. This is a commonly used score applied to every 

patient undergoing surgery and is intended to provide an additional 

description of patient risk.20 We selected the 1-year postoperative 

time point because PROs and satisfaction in the early postoperative 

period are not necessarily reflective of findings at 1 year,21,22 which 

are felt to be a more reliable indicator of long-term satisfaction. 

To determine the relationship among the 3 domains, we used a 

Poisson regression model stratified by pain and function improve-

ment that was predictive of satisfaction (somewhat or very satisfied) 

at 12 months following spine surgery. A subset of patients (n = 69; 

13%) did not have clinical information available through Spine 

SCOAP and was excluded from the regression analysis. To account 

for the fact that other patient characteristics are known to correlate 

with overall satisfaction,23 we included sociodemographic factors, 

diagnostic factors, and operative characteristics as measured by 

SCOAP in the regression model. The resulting model was clustered 

by hospital to account for correlated data. In cases such as this, 

where multiple observations are drawn from the same hospital, 

there is a concern that these results from within each individual 

hospital are correlated due to extrinsic factors that are not measured 

and that this effect varies between hospitals. Failure to account for 

correlation can result in a biased estimate and an incorrect inference. 

RESULTS
At the 1-year follow-up point, 520 patients (mean age = 63 ± 13 years; 

47% male) had complete baseline and follow-up survey data and 

451 (87%) had clinical information available from Spine SCOAP. 

More than half of patients reported that they 

were very satisfied (n = 301; 58%) while one-

fourth of patients reported that they were 

somewhat satisfied (n = 124; 24%) with their 

spine surgery result. Table 2 demonstrates 

the interaction among patient-reported pain 

and function improvement and patient satis-

faction. Patients with a higher magnitude of 

pain improvement more often reported that 

they were somewhat or very satisfied: 62% 

patients with no pain improvement or worse 

pain were satisfied, whereas 96% of those 

with 5 or more points of pain improvement 

were satisfied. We found a similar trend in 

satisfaction and function: 61% of those with 

no functional improvement or worse func-

tion reported being satisfied and 80% of those 

whose function improved more than 30 points 

reported being satisfied. Interestingly, even among patients who 

had no change in their symptoms or reported that they were worse, 

59% of patients were still somewhat or very satisfied.

In our stratified analysis, adjusting for patient characteristics, 

patients who had no improvement in back pain were 1.7 times (95% 

CI, 1.27-2.16) and 2.3 times (95% CI, 1.71-3.11) more likely to be satis-

fied if they experienced a minor improvement in function (ODI score 

reduced 15-29 points) or major improvement in function (ODI score 

reduced ≥30 points), respectively, compared with patients who had 

no improvement or worse function. Of the patients with improved 

back pain at 1 year, a mild improvement in function was associated 

with 1.3 times (95% CI, 1.00-1.71) the likelihood of being satisfied, and 

a major improvement in function was associated with 1.4 times (95% 

CI, 1.08-1.81) the likelihood of being satisfied compared with patients 

who had no improvement or worse function outcomes (Table 3).

DISCUSSION
In this analysis, we sought to determine how PRO measures 

compare with other quality measures, such as patient-reported 

satisfaction. We analyzed data from a statewide clinical registry 

encompassing a collaborative of hospitals in Washington state 

that allowed for an assessment of both hospital-level and patient-

level outcomes. The majority of patients reported being satisfied 

with their spine surgery result, and we found a strong association 

between patient-reported improvements in pain and function and 

satisfaction. Despite this understandable finding, more than half 

of the patients with no improvement or worse outcomes in pain 

or function were satisfied with their surgery. This incongruence 

suggests that satisfaction ratings may be based on nonclinical 

aspects of care not captured by this survey. Reasons for this incon-

gruence may be related to the patient’s perception that their care 

TABLE 2. Percent of Patient Satisfaction by Patient-Reported Pain and Function 
Improvement at 12 Months Following Spine Surgery 

Functional Improvement
(ODI score reduction
from baselineb)

Pain Improvement (NRS score reduction from baselinea)

None/Worse
(–5 to 0)

Minimal
(1)

Minor
(2 to 4)

Major
(≥5) Total

None/worse  
(≤0)

59%
(n = 58)

48%
(n = 23)

72%
(n = 18)

80%
(n = 15)

61%
(n = 114)

Minimal  
(1-14)

51%
(n = 35)

83%
(n = 23)

74%
(n = 35)

95%
(n = 20)

73%
(n = 113)

Minor  
(15-29)

88%
(n = 17)

69%
(n = 13)

92%
(n = 79)

98%
(n = 50)

92%
(n = 159)

Major  
(≥30)

80%
(n = 5)

83%
(n = 12)

93%
(n = 43)

100%
(n = 47)

94%
(n = 107)

Total
62%

(n = 115)
69%

(n = 71)
87%

(n = 175)
96%

(n = 132)
81%

(n = 493)

NRS indicates numeric rating scale; ODI, Oswestry Disability Index.
aNRS scores range from 0 to 10, with higher scores indicating worse pain. 
bODI scores range from 0 to 100, with higher scores indicating worse disability.
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was especially respectful or well coordinated. Conversely, there 

was a group of patients who did improve but were not satisfied, 

which may indicate that they had other expectations beyond pain 

or functional improvement. We can conclude that the “quality” 

profile of a hospital is highly dependent on the domain of measure-

ment and that understanding the items measured by a particular 

instrument is critical for interpretation of results.

Previous studies have explored the relationship between patient 

satisfaction and other outcome measures (eg, clinical outcomes, 

patient-reported functional outcomes), but conclusions have var-

ied among studies. In one prospective study, Godil et al reported 

that patient satisfaction measures at 90 days post operation were 

not correlated with clinical outcomes, such as complications and 

readmissions, and as such, they should not be used as a proxy for 

overall quality.24 These findings were confirmed in a subsequent 

review article.8 The time frame of measurement is important, as 

well: PROs 3 months post operation are not necessarily predictive 

of PROs at 1 year.21,22 This latter finding may be clinically relevant as 

satisfaction metrics are frequently measured at time points close 

to the date of care delivery, rather than at later time points, which 

might better reflect long-term improvements or outcomes. These 

studies highlight the unresolved issues related to the use of PROs 

and satisfaction data in quality assessments.

More generally, there is evidence that satisfied patients are more 

likely to utilize healthcare resources and thereby incur costs, but it is 

not clear that the increased healthcare utilization is related to better 

outcomes.25 Among surgical patients, one study found no associa-

tion between satisfaction and measures of quality as defined by the 

Surgical Care Improvement Program, such as adequate antibiotic pro-

phylaxis before surgery,26 again pointing to the concern that patients 

base satisfaction ratings on nonclinical factors that are not reflected 

in clinical or administrative data. Our analysis found a correlation 

between patient-reported improvement in pain and function and 

satisfaction in the patient-level analysis, but there was a relatively 

large proportion of individuals who reported being somewhat or very 

satisfied who also had a negative outcome in either pain or function. 

Potential reasons for this include appreciation of the nursing care that 

the patient received, the organization of their care, or attentiveness of 

their care team as a whole. Future work should focus on understand-

ing the domains of care that are most correlated with satisfaction.

Limitations

The survey utilized in this study was created under the auspices of 

quality improvement to help surgeons and hospitals understand 

more about their patients. The evidence is still emerging as to the 

complete set of questions that are relevant to support patient- and 

hospital-level decision making, as well as to provide quality assess-

ments. One limitation of this analysis is the potential inability to 

capture all domains that are important to patients, and thus it may 

be biased to those areas deemed clinically relevant to the survey cre-

ators. A second limitation is the restriction of the analysis to lumbar 

surgery patients alone, meaning the results may not be reflective of 

all clinical conditions. We encourage future research endeavors that 

focus on how measures of the patient experience correlate in other 

health conditions. Because this analysis included only those with 

complete data, these results may not be representative of outcomes 

from nonresponders. We do not have information regarding non-

responders, and it may be that patients who respond to surveys are 

systematically different from those who do not. It may also be that 

improvement in pain or function is representative of better patient 

selection. Although this is outside the scope of this research, future 

work should focus on understanding which patients will benefit most 

from spine surgery. Finally, the survey supported through CERTAIN is 

currently only available in English, which may further bias our results. 

CONCLUSIONS
In Washington state, current policy and payment recommendations 

require health systems to capture PRO data for patients undergo-

ing lumbar spine surgery. It is imperative that we understand how 

TABLE 3. Poisson Regression Models Clustered by Hospital to Estimate Changes in Satisfaction Between Functional Improvement 
Levels at 12 Months Following Surgerya 

No Improvement in Back Pain 
n = 159

Improvement in Back Pain 
n = 265

Functional Improvement
Percent 
Satisfied

Unadjusted IRR 
(95% CI)

Adjusted IRR 
(95% CI)

Percent 
Satisfied

Unadjusted IRR 
(95% CI)

Adjusted IRR 
(95% CI)

None/worse (≤0) 55.55% Ref Ref 76.47% Ref Ref

Minimal (1-14) 63.79% 1.29b (1.17-1.42) 1.14 (0.95-1.36) 82.14% 1.15 (0.89-1.48) 1.16 (0.88-1.52)

Minor (15-29) 80.00% 1.71b (1.26-2.33) 1.66b (1.27-2.16) 94.74% 1.33c (1.02-1.74) 1.31 (1.00-1.71)

Major (≥30) 82.35% 1.98b (1.44-2.74) 2.30b (1.71-3.11) 95.96% 1.44c (1.14-1.84) 1.40c (1.08-1.81)

CI indicates confidence interval; IRR, incidence relative risk ratio; Ref, reference. 
aPoisson models adjusted for age, sex, smoking status, insurance, diagnosis, baseline function score, American Society of Anesthesiologists Physical Classification 
System status, and surgery invasiveness.
bP ≤.001.
cP <.05. 
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to interpret this PRO information to ensure that patients get the 

right care at the right time. With the ongoing concerns about PRO 

implementation, collection, interpretation, and application,27,28 it is 

necessary to focus on how these important data can inform deci-

sions about patient care. Successful implementation depends not 

only on the available infrastructure for collection and analysis, but 

also on the commitment of healthcare providers to the concept that 

PROs add value to the ongoing quality discussion. Without this focus, 

we risk more measurement and more data without the ability to 

transform patient care. There is considerable work to be done before 

we fully understand the appropriate role of PROs in healthcare. 

The implications of this work are far-reaching, especially with 

the recent passage of MIPS, which emphasizes quality and value 

over volume.6 Results such as this may serve to inform policy mak-

ers who are deciding on the most appropriate measures to use 

in quality assessments. Understanding the relationships among 

PROs, satisfaction, and general quality is the first step in drawing 

meaningful conclusions that can then be translated to policy. From 

a patient’s perspective, our study is important because it may help 

patients better interpret the significance of a particular physician 

or hospital having high satisfaction ratings. Furthermore, this work 

requires the inclusion of patients, providers, payers, and policy 

makers to ensure that we are selecting the appropriate domains 

on which to judge quality. n
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