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ABSTRACT

Background: Patient-reported outcome measures (PROMs) are critical tools used in the assessment and reporting
of surgical outcomes. However, significant differences in PROM scores have not been shown to consistently correlate

with clinical improvement from the physician or patient perspective. Defining a minimum clinically important difference
(MCID) for PROMs offers interpretation of surgical outcomes with an emphasis on patient-centered feedback. The goal
of this study was to define a MCID for the following PROMs in lumbar tubular microdecompression (LTMD) patients:

the EuroQol-Five Dimensions (EQ-5D) index, Oswestry Disability Index (ODI), leg pain visual analog scale (VAS), and
low back pain VAS.

Methods: This study examined 235 index LTMD patients with PROMs collected at preoperative evaluation and 1-

year follow-up. Using an anchor-based approach with patient satisfaction index, a receiver operating characteristic
analysis was performed to define a MCID in the EQ-5D index, ODI, leg pain VAS, and low back pain VAS.

Results: The patients had a mean age of 65.18 6 12.81 years, and 47.7% were male. The MCID values for the EQ-
5D, ODI, leg pain VAS, and low back pain VAS are 0.219, 15.0–16.5, 0.5, and 2.5–3.5, respectively.

Conclusions: This study helps define a MCID for the EQ-5D index in LTMD patients. Given its ease of
administration and economic relevance, further characterization of the EQ-5D index may warrant its use as a potential
alternative or adjunct to the routinely collected PROMs following spine surgery.

Level of Evidence: 3.
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As the trend toward value-based health care
continues, patient-reported outcome measures
(PROMs) have great value across surgical fields.
Optimizing the collection and reporting of PROMs
is crucial for improving the efficiency of medical
systems collecting these data. For spine surgery
patients, the Oswestry Disability Index (ODI),1 the
Roland-Morris Disability Questionnaire (RM),2

and the leg and low back pain visual analog scale
(VAS)3 are most commonly used. The use of broad
health status questionnaires is also pertinent in
outcome tracking of spine surgery patients.4 At the
authors’ institution, the EuroQol-Five Dimensions
(EQ-5D) Three Level Questionnaire5 is routinely
collected in addition to the ODI and leg and low
back pain VAS in lumbar tubular microdecompres-
sion (LTMD) patients. The EQ-5D assesses univer-
sal health state and is affordable and easy to
understand and can be administered over the phone.

In comparison to disease-specific PROMs, EQ-5D

analysis for patients undergoing lumbar spinal

surgery has not been well described, although its

administration is increasing.6

Changes in PROMs are often used to underscore

the efficacy of surgical intervention. Unfortunately,

statistical significance is not universally associated

with patient- or physician-perceived improvement.

This discovery has led to increasing interest in

defining a minimum clinically important difference

(MCID) for PROMs.

Jaeschke et al7 first defined MCID as ‘‘the

smallest difference in score in the domain of interest

which patients perceive as beneficial.’’ Changes to

the definition of MCID over the years prompted

Chung et al8 to review MCID within the current

spine literature. The study describes the fundamen-

tal idea of MCID as ‘‘a calculated threshold value in
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an outcome of interest that patients and clinicians
perceive as clinically meaningful.’’

MCID ranges have been defined for the following
PROMs in lumbar spine surgery patients: ODI,1 leg
pain VAS,3 and low back pain VAS.8,9 MCID has
not been well defined for the EQ-5D index5,6 despite
its routine collection in lumbar spinal stenosis
patients in order to quantify the value-added of
medical and/or surgical management.10 The goal of
this study was to establish MCID values using an
anchor-based method for the EQ-5D index, ODI,
leg pain VAS, and low back pain VAS in LTMD
patients.

METHODS

A retrospective review of the senior author’s
LTMD database was performed. Briefly, this
database enrolls patients prospectively before sur-
gery and administers the EQ-5D,5 ODI,1 and leg
and low back pain VAS3 preoperatively and at 1-,
2-, 3-, and 5-year follow-up. Patient satisfaction
index (PSI) is also collected at all follow-ups. Patient
enrollment began in January 2014 following insti-
tutional review board approval of the protocol.

Inclusion criteria for this study were patients �18
years of age with symptomatic lumbar spinal
stenosis (LSS) who underwent elective index LTMD
at least 1 year prior to analysis in July 2019. Patient
selection for surgery was based on preoperative
evaluation by the senior author and included
persistence of neurologic deficits after at least 90
days of conservative nonoperative treatment, ab-
sence of instability on radiographs, and preopera-
tive magnetic resonance imaging confirming LSS
likely to respond to LTMD. Exclusion criteria
included nonindex LTMD cases.

Outcome Measures

PROMs were collected during office visits or via a
standardized telephone script. PSI is a single item,
with 4possible responses: (1) ‘‘Surgery met my
expectations,’’ (2) ‘‘Surgery improved my condition
enough so that I would go through it again for the
same outcome,’’ (3) ‘‘Surgery helped me, but I
would not go through it again for the same
outcome,’’ (4) ‘‘I am the same or worse compared
to before surgery.’’

EQ-5D5 is a 5-dimension health state question-
naire assessing mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. Each item

scores 1–3, with 3 being the most problematic. Of
note, the possible responses are relatively consistent
from item to item; that is, a response scoring 1 is
generally ‘‘I have no problems [performing item,]’’ a
response scoring 2 is generally ‘‘I have some
problems [performing item],’’ and a response scoring
3 indicates severe problems. EQ-5D indices were
calculated using a validated valuation model for US
patient populations, with scores ranging from�0.11
(worse than death) to 1.0 (full health), with 0
indicating a health state comparable to death.11

ODI1 is a 10-item disability questionnaire assess-
ing pain intensity, personal care, lifting, walking,
sitting, standing, sleeping, work, social life, and
traveling. Each item scores 0–5, with 5 being the
most severe. As ODI is transformed to a composite
score on a 0–100 scale (with 100 being the most
severe), the following correction factor was applied
in cases where 1 or more ODI questions were left
unanswered:12

Corrected ODI

¼ ODI3
10

10� number of missing responses

� �
:

Leg and low back pain VAS3 items are 0–10 integer
responses to the questions, ‘‘On a scale of 0 to 10,
mark your level of leg (low back) discomfort, with 0
being none and 10 being unbearable.’’ No correc-
tions were applied.

Statistical Analysis

The PSI was dichotomized, with responses 1–3
considered ‘‘improved’’ and response 4 considered
‘‘nonimproved.’’ Responses 1–3 identify patients who
are able to subjectively appreciate clinical improve-
ment after surgical intervention. Response 4 alone
was sufficient for defining ‘‘nonimprovement’’ given
that it explicitly captured patients who felt they were
the ‘‘same or worse’’ compared to before surgery.

The PSI dichotomization was treated as the
anchor in a receiver operating characteristic
(ROC) analysis in order to define a MCID in each
of 4 PROMs: EQ-5D index, ODI, leg pain VAS,
and low back pain VAS. For each of the 4 PROMs,
a ROC curve was plotted, an area under the curve
was calculated, and an optimal MCID was com-
puted from both the top-left-corner criteria and the
Youden index.13 All computations and statistical
tests were performed in R (R Core Team, Vienna,
Austria). The pROC package in R was used for all
components of the ROC analysis.14
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RESULTS

The senior author’s LTMD database included
255 cases performed between January 2014 and July

2018. After excluding 18 revision cases, the remain-
ing sample was comprised of 237 unique index

LTMD patients. Only 2 patients (0.8%) were lost to
follow-up, yielding a final sample of 235 unique

index LTMD patients. The patients had a mean age
of 65.18 6 12.81 years, and 47.7% were male.

Response rates are presented in the Table.

For the EQ-5D index, the area under the ROC
curve was 0.847 (95% confidence interval: 0.754–

0.939). The EQ-5D index MCID was 0.219 for both
corner and Youden optimization (Figure 1).

For the ODI, the area under the ROC curve was
0.849 (95% confidence interval: 0.780–0.917). The

ODI MCIDs were 15.0 and 16.5 for corner and
Youden optimization, respectively (Figure 2).

For the leg pain VAS, the area under the ROC
curve was 0.885 (95% confidence interval: 0.822–
0.949). The leg pain VAS MCID was 0.5 for both
corner and Youden optimization (Figure 3).

For the low back pain VAS, the area under the
ROC curve was 0.717 (95% confidence interval:
0.623–0.812). The low back pain VAS MCIDs were
2.5 and 3.5 for corner and Youden optimization,
respectively (Figure 4).

DISCUSSION

This study has defined a MCID of 0.219 for the
EQ-5D index in LTMD patients. A MCID for the
EQ-5D index has not been well defined previously.
Several studies have contributed to a wide range of
0.03–0.52.6 In patients with chronic low back pain
and degenerative disc disease, 1 proposed MCID for
EQ-5D index was 0.173.15 The presently described
EQ-5D index MCID serves as a guide for mean-
ingful score interpretation. As the MCID for the
EQ-5D index evolves and the range for specific
procedures narrows, it may become an increasingly
valuable tool in the design of clinical trials and in
critical evaluation of study results. The MCID value
of 15.0–16.5 for the ODI is comparable to
previously defined MCID values of 12.89 or
12.88.15 The MCID value of 0.5 for the leg pain

Table. Distribution of metrics captured across visit times.

Preoperative 1-Year Follow-Up

Patient satisfaction index 0 201
EQ-5D index 201 204
ODI 185 192
Leg pain VAS 211 203
Back pain VAS 204 205

Abbreviations: EQ-5D, EuroQol-Five Dimensions; ODI: Oswestry Disability
Index; VAS, visual analog scale.

Figure 1. EuroQol-Five Dimensions (EQ-5D) receiver operating characteristic

(ROC) curve. The ROC curve for the EQ-5D, taking the patient satisfaction

index to be the anchor. The dashed line is a bootstrapped confidence interval.

Also reported is the area under the curve and the 95% confidence interval and

the defined minimum clinically important difference thresholds.

Figure 2. Oswestry Disability Index (ODI) receiver operating characteristic

(ROC) curve. The ROC curve for the ODI, taking the patient satisfaction index to

be the anchor. The dashed line is a bootstrapped confidence interval. Also

reported is the area under the curve and the 95% confidence interval and the

defined minimum clinically important difference thresholds.

Outcomes MCIDs
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VAS is less than a previously defined MCID value
of 1.6.9 The MCID value of 2.5–3.5 for the low back
pain VAS is greater than the commonly cited MCID
value of 1.2.9

When compared to previously defined MCID
thresholds in patients with low back pain, this
study’s results suggest that a MCID may not
necessarily be considered a static value when applied
to PROMs.16 The expanding compilation of pro-
posed values lends itself to the use of MCID ranges
for different purposes. For instance, providers may
tailor the use of MCID with respect to treatment
risk. In the setting of a low-risk intervention,
achieving a value on the lower end of the MCID
range might be acceptable, while a more stringent
threshold at the higher end of a range should be
considered for higher-risk effects.

Information provided by overall health question-
naires such as the EQ-5D index in surgical patients is
at a premium, as systems operate within a value-based
system. This PROM incorporates patients’ judgments
about their own health status and indicates which
health states are deemed more desirable than others.
Compared to disease-specific PROMs, routine collec-
tion of the EQ-5D provides a means to compare
treatment efficacy across a multitude of therapeutic
domains. From an economic valuation standpoint,

optimal analysis of EQ-5D indices may inform policy
and practice decision making. For these reasons,
strengthening the current landscape of MCID for the
EQ-5D has major implications.

Different methods for calculating and reporting
MCID values have been defined.8 An anchor-based
approach is most often cited and preferred when
compared to a distribution-based approach.8 In
this approach, the PROM of interest is paired, or
‘‘anchored,’’ to another measure of the patient’s
change in condition. The changes in scores on the
PROM are then compared to the changes in score
of the chosen anchor, and statistical tools are
applied to determine MCID. Despite a lack of
standardization surrounding MCID calculation,
overall reporting and desirability have increased
in recent years.6,8,16 The authors recognize that the
PSI anchor, dichotomized by response, was not a
validated assessment of clinical improvement;
however, the methodology was consistent with
several existing studies using similar subjective
anchors.9,15 Copay et al9 found that a satisfac-
tion-with-results scale was better associated with
PROM change scores compared to the health
transition item found on the Short Form of the
Medical Outcomes Study (SF-36). A satisfaction
index is inherently subjective and patient centered.

Figure 3. Leg pain visual analog scale (VAS) receiver operating characteristic

(ROC) curve. The ROC curve for the leg pain VAS, taking the patient

satisfaction index to be the anchor. The dashed line is a bootstrapped

confidence interval. Also reported is the area under the curve and the 95%

confidence interval and the defined minimum clinically important difference

thresholds.

Figure 4. Low back pain visual analog scale (VAS) receiver operating

characteristic (ROC) curve. The ROC curve for the low back pain VAS, taking

the patient satisfaction index to be the anchor. The dashed line is a

bootstrapped confidence interval. Also reported is the area under the curve

and the 95% confidence interval and the defined minimum clinically important

difference thresholds.
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Evaluation of surgical intervention within an
increasingly value-based system warrants signifi-
cant inclusion of these characteristics. The current
landscape supports the use of a satisfaction index
in MCID determination. Preoperative counseling
and expectation discussions become important
considerations given the potential impact on
postoperative satisfaction. MCID may serve as an
aid in the preoperative discussion related to
reasonable expectations of the surgery.

The present study is limited mainly by a narrowly
defined patient population and response. By includ-
ing only LTMD patients in this study, it is possible
that the findings can be generalized only to LTMD
patients. MCID variations based on diagnosis or
procedure should be considered if the patients’
perception of change is inherently different from
others.8 To our knowledge, a divergence in percep-
tion of meaningful change has not been described.
While follow-up rate was not the most limiting
factor (235 of 237 index LTMD patients), response
rates at each visit time were suboptimal. This is just
as much a limitation as it is strong support for the
need to define a MCID for various PROMs, as each
questionnaire is associated with a collection burden.
Favorable characteristics of overall health question-
naires such as the EQ-5D index reveal an opportu-
nity to improve efficiency related to PROM
collection while simultaneously engaging in rigorous
analysis of surgical intervention. Mueller et al4

found that the EQ-5D correlated well with the ODI
and other PROMs for surgical spine patients.
Kovacs et al17 responded to the proposed correla-
tion by stating that compared to other PROMs, the
EQ-5D is not as responsive to clinical changes.

The authors plan to investigate patient and
surgical characteristics associated with false-positive
and false-negative responses under the defined
MCIDs. Identification of independent predictors
for patient-perceived clinical improvement following
LTMD is a novel endeavor. Examination of false-
positive and false-negative results may also enable us
to tailor our recommendations and counseling to
individual patients, accounting for differences in
preoperative questionnaire scores. Additionally, we
plan to compare our proposed MCID with any
values that appear in the emerging literature.

CONCLUSIONS

This study offers a MCID for the EQ-5D index in
LTMD patients. Given its ease of administration

and economic relevancy, further characterization of
the EQ-5D may warrant its use as a potential
alternative or adjunct to the routinely collected
PROMs following spine surgery.
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