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ACKGROUND CONTEXT: Health-related quality of life (HRQOL) parameters have been

shown to be reliable and valid in patients with adult spinal deformity (ASD). Minimum clinically

important difference (MCID) has become increasingly important to clinicians in evaluating patients

with a threshold of improvement that is clinically relevant.

PURPOSE: To calculate MCID and minimum detectable change (MDC) values of total scores of

the Core Outcome Measures Index (COMI), Oswestry Disability Index (ODI), Physical Component

Summary (PCS), Mental Component Summary (MCS) of the Short Form 36 (SF-36), and Scoliosis

Research Society 22R (SRS-22R) in surgically and nonsurgically treated ASD patients who have

completed an anchor question at pretreatment and 1-year follow-up.

STUDY DESIGN/SETTING: Prospective cohort.

PATIENT SAMPLE: Surgical and nonsurgical patients from a multicenter ASD database.

OUTCOME MEASURES: Self-reported HRQOL measures (COMI, ODI, SF-36, SRS-22R, and

anchor question).

METHODS: A total of 185 surgical and 86 nonsurgical patients from a multicenter ASD database

who completed pretreatment and 1-year follow-up HRQOL scales and the anchor question at the

first year follow-up were included. The anchor question was used to determine MCID for each

HRQOL measure. MCIDs were calculated by an anchor-based method using latent class analysis

(LCA) and MDCs by a distribution-based method.

RESULTS: All differences between means of baseline and first year postoperative total score

measures for all scales demonstrated statistically significant improvements in the overall population

as well as the surgically treated patients but not in the nonsurgical group. The calculated MDC and

MCID values of HRQOL parameters in the entire study population were 1.34 and 2.62 for COMI,

10.65 and 14.31 for ODI, 6.09 and 7.33 for SF-36 PCS, 6.14 and 4.37 for SF-36 MCS, and 0.42

and 0.71 for SRS-22R. The calculated MCID values for surgical and non-surgical treatment groups
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were 2.76 versus 1.20 for COMI, 14.96 versus 2.45 for ODI, 7.83 versus 2.15 for SF-36 PCS, 5.14

versus 2.03 for SF-36 MCS, and 0.94 versus 0.11 for SRS-22R; the MDC values for surgical and

nonsurgical treatment groups were 1.22 versus 1.51 for COMI, 10.27 versus 9.45 for ODI, 5.16 ver-

sus 6.77 for SF-36 PCS, 6.05 versus 5.67 for SF-36 MCS, and 0.38 versus 0.43 for SRS-22R.

CONCLUSIONS: This study has demonstrated that MCID calculations for the HRQOL scales in

ASD using LCA yield values comparable to other studies that had used different methodologies.

The most important finding was the significantly different MCIDs for COMI, ODI, SF-36 PCS and

SRS-22 in the surgically and nonsurgically treated cohorts. This finding suggests that a universal

MCID value, inherent to a specific HRQOL for an entire cohort of ASD may not exist. Use of dif-

ferent MCIDs for surgical and nonsurgical patients may be warranted. © 2018 Elsevier Inc. All

rights reserved.
Keywords: A
dult spinal deformity; COMI; MCID; MDC; ODI; Outcome; SF-36; SRS-22R; Surgery.
Introduction

Health-related quality of life (HRQOL) measures are

used to evaluate the efficacy of treatment modalities in any

disease including the adult spinal deformity (ASD). Previ-

ous studies have shown that Core Outcome Measures Index

(COMI), Oswestry Disability Index (ODI), Short Form 36

(SF-36), and Scoliosis Research Society (SRS)-22 are reli-

able and valid in patients with ASD to measure HRQOL

[1�4]. On the other hand, changes in HRQOL by time and/

or treatment may not correlate with the direction (positive

vs. negative) as well as the magnitude of clinical improve-

ments in outcomes as they are perceived by the patients.

So, it may be important to know whether a change in the

score of an HRQOL assessment tool is perceived by the

patients in the same direction as well as at a magnitude rele-

vant to them.

A statistical way of demonstrating whether the perceived

change is a clinically meaningful difference is the determi-

nation of the minimum clinically important difference

(MCID). MCID was first defined by Jaeschke et al in 1989

as “the smallest difference in score in the domain of interest

which patients perceive as beneficial” [5]. While definitions

have varied greatly since then [6], the fundamental idea has

remained the same: MCID is a calculated threshold value

in an outcome of interest that patients and clinicians per-

ceive as clinically meaningful, ie, a value that demonstrates

an appreciable change in outcome [7]. There exists no

‘‘gold standard’’ methodology for estimating the MCID in

the literature. Amongst numerous statistical methods,

anchor-based and distribution-based calculations have been

the most frequently used for conditions including ASD.

There are several studies which had reported on MCID val-

ues for specific HRQOL measures using different calcula-

tion methodologies [8�13].

The purposes of this study are to calculate MCID values

of COMI, ODI, SRS-22R, SF36-MCS, and SF36-PCS using

an anchor-based analysis, to interpret the anchor-based

MCID values with the distribution based MCID (MDC)

values and iterate the potential differences and to analyze
whether the method of treatment (surgical vs. nonsurgical)

has any impact on these calculated values in ASD.

Materials and methods

Patients

Patients included in a multicenter prospective database

of ASD were enrolled into this prospective study by filling

out an anchor question that aimed to measure their percep-

tion of change in their condition by the administered treat-

ment (or, thereby, in the absence of any treatment) at the

first year [5]. This anchor question as well as most of the

HRQOL tests was filled out by the patients themselves

under the supervision of a clinical research assistant at each

participating center. For the sake of simplicity, only

patients with the most frequent diagnoses of degenerative

and idiopathic ASD (which constitutes over 80% of the

entire cohort) were included and those with other diagnoses

of congenital, neuromuscular, post-traumatic were

excluded. Patients who did not complete the anchor ques-

tion at the 1-year follow-up were also excluded. In sum-

mary, the inclusion criteria were as follows:

1. Patients with ASD defined as follows:

a. Any frontal plane deformity over 20˚.

b. Thoracic kyphosis over 60˚.

c. Spinal Vertical Axis (SVA) over 5 cm.

d. Pelvic Tilt (PT) over 25˚.

2. Consenting to be enrolled in the prospective database

and being evaluated by the anchor question,

3. Primary diagnosis of degenerative or idiopathic defor-

mity.

4. Complete 1-year follow-up anchor question data.

Of note, the decision for the type of treatment was based

on the individual discretion of the treating physician in

agreement with the patient and was not based on standard-

ized criteria.
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HRQOL measures and anchor question

The validated German, Spanish, French and Turkish [3]

versions of the following four questionnaires were com-

pleted by the patients at baseline and at 1-year follow-up.

Patients completed the anchor question just 1 year after.

1. Core Outcome Measures Index (COMI): A short, val-

idated, multidimensional outcome instrument to use

measure health quality of patients with back problem.

This seven-item, short and easy to use instrument has

five domains: pain, back-related function, symptom-

specific well-being, generic quality of life and work,

and social disability in the previous month. Pain

scores are indicated on a 0�10 numeric rating scale.

Response categories for other items are five-point

scales. Lower scores indicating better outcomes.

2. Oswestry Disability Index (ODI): ODI has 10 items

to measure back pain and nine different activities of

daily life: personal care, lifting, walking, sitting,

standing, sleeping, sex life, social life and travelling.

Each item is scored from 0 to 5, with higher values

representing greater disability. The total score is mul-

tiplied by 2, to give a score from 0 to 100.

3. Short Form 36 (SF-36): This health survey contains

36 items scattered into eight domains: physical func-

tioning, role-physical, bodily pain, general health,

vitality, social functioning, role emotional, and men-

tal health. For each domain, a score ranging from 0

(worst measured health) to 100 (best measured

health) is calculated.

4. Scoliosis Research Society-22R (SRS-22R): A scolio-

sis specific scale contains 22 items and 5 domains:

function/activity, pain, self-image, mental health, sat-

isfaction. Each domain score ranges from 1 to 5, with

higher total scores indicating better outcomes.

5. Anchor question: This scale measures a patient’s

improvement or deterioration over time after treat-

ment just by using one single question translated into
Table 1

Latent class analysis 2-class solution results for each HRQOL scale

Overall COMI ODI

Classification error 0.01 0.06

Pseudo R2 statistics 0.91 0.79

Threshold* 1 4

Surgical group

Classification error 0.07 0.04

Pseudo R2 statistics 0.78 0.87

Threshold* 3 4

Nonsurgical group

Classification error 0.009 0.001

Pseudo R2 statistics 0.95 0.99

Threshold* ¡2 ¡3

* Threshold values calculated by using LCA to split patients as satisfied and u
the different languages corresponding to the language

in the countries they live in. The back translations of

this question (to English from the original language

it was asked in) can be listed as:

� Compared to one year ago, how are you in regard to

your back problems?
� Compared to one year ago, how are your back prob-

lems?
� Compared to your situation before the operation, how

has the spine surgery modified your back condition?
� Compared to one year ago, how are you from your back

problems?

Response items range between (¡) 7 (a very great deal

worse) and (+) 7 (a very great deal better), on a 15-point

Likert type scale. This anchor question was used as an

anchor to determine the MCID in this study.

Anchor-based MCID calculation

Anchor question answers were used as anchors to evalu-

ate each HRQOL scale. Although there are various estab-

lished threshold definitions to split anchor question answers

as “unsatisfied” and “satisfied” in literature, in this study, a

latent class analysis (LCA) was used to discriminate

between those perceiving an improvement as opposed to

those who do not (i.e. worse or unchanged) in order to avoid

any subjectivity and to obtain results with robust theoretical

basis. For this aim, response patterns in scales were taken

as covariates in addition to anchor question responses that

were taken as indicators in the LCA model. This model was

fixed at a 2-class solution. To evaluate model fit within this

two class solution, classification error and pseudo R2 statis-

tics were used (Table 1). Values of smaller classification

errors (close to 0.0) and of pseudo R2 statistics as close to

1.0 as possible were accepted as ideal. Thresholds calcu-

lated from the LCA model as described can be found in

Table 1. R2 statistics ranging between 0.78 and 0.99 dem-

onstrates that 2-class solutions with given thresholds has
SF-36 PCS SF-36 MCS SRS 22R

0.01 0.04 0.002

0.94 0.79 0.99

3 0 1

0.01 0.02 0.002

0.96 0.93 0.99

4 4 5

0.003 0.01 0.0013

0.98 0.95 0.99

¡2 ¡2 ¡1

nsatisfied.



Table 2

Linear regression model fits to evaluate the effects; the effect of treatment

modality on the average change score in patients’ ratings. The first row

indicates dummy coding consistent with the presence of a categorical inde-

pendent variable in the linear regression model

Independent variable Outcome

variable

ANOVA model

significance

DCOMI 0.095

DODI 0.075

DSF36 PCS 0.020

DSF36 MCS 0.209

Treatment (surgical (1), nonsurgical (0)) DSRS 22 0.001

D = Baseline total score � 1-year postoperative total score.
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indeed split the data in two distinct groups of perceived

improvement or not satisfactorily.

As MCID reflects the magnitude of change in the mea-

sure associated with an arbitrary definition of the smallest

important change in an anchor question, it may be esti-

mated by the average change score in patients rating some

improvement on scales. Based on this, the anchor-based

MCID estimate was calculated as the mean change score on

scales, corresponding to patients who have anchor question

responses higher than the established threshold value calcu-

lated by the LCA. In addition, by fitting a linear regression

model, the effect of treatment modality on the average

change score in patients’ ratings were analyzed. These cal-

culations can be seen on Table 2.
Distribution-based calculation of MDC

Distribution based method is based on the statistical dis-

tributions of change scores and proportions of the pooled

standard deviation (SDpooled). The MDC is the minimal

amount of change score outside of measurement error that

may reflect a true change. It is calculated by multiplying

the standard error of measurement (SEM) by the z score

associated with the desired confidence level and the square

root of 2, adjusting for sampling from 2 different measures.

SEM quantifies within-subject variability and reflects the

amount of measurement error. SEM is estimated as the

SDpooled of pre- and post-treatment assessments multiplied

by the square root of (1¡r), where r is the intraclass corre-

lation coefficient (ICC) [14]. Under the assumption of

"patients and error terms are random and independent", a

two-way random model was used to calculate ICC. For the

ICC ranges in this study, MDCs were calculated based on a

90% confidence interval.

To compare baseline and first year postoperative total

score measures, paired t-test or Wilcoxon signed rank tests

were used in accordance with the distribution of the differ-

ence of two dependent measures. To compare unsatisfied

and satisfied groups based on the first postoperative year

total scores, t-test was used if scores were normally distrib-

uted, Mann-Whitney U test was used otherwise to compare
two independent groups. All statistical analyses were done

using R i386.3.2.1 language [15]. “Lca” package in R was

used for LCA analysis. Type I error rate was taken as

a=0.05 for statistical significance.
Results

A total of 185 surgical and 86 nonsurgical patients from

the database were included for MCID calculations. The

study was performed in 80 (43.2%) degenerative and 105

idiopathic (56.8%) surgically treated, and 9 degenerative

(10.5%) and 60idiopathic (69.8%) nonsurgical patients with

ASD; whereas there were 17 patients (19.8%) with a miss-

ing value in the diagnosis domain (which means that the

specific diagnosis of this patient has not been entered into

the database by the center) in the nonsurgical group, who

were nevertheless included in order to increase the number

of patients enrolled in the nonsurgical group. Mean age was

52.4§20 and 44.9§16.9 years for surgical and nonsurgical

patients, respectively. A total of 188 patients had completed

COMI, 257 patients had completed ODI, 247 patients had

completedSF-36 MCS and SF-36 PCS, and 255 patients had

completed SRS-22R. Median values of responses received

from the anchor question for surgical patients is 5 (min=(¡)

7; max=(+)7; IQR=3) and nonsurgical patients is 0 (min=

(¡)7; max=(+)7; IQR=2). Overall median of anchor ques-

tion was 3 (min=(¡)7; max=(+)7; IQR=6).

All differences between means of baseline and first year

post-operative total score measures for all scales demon-

strated statistically significant improvements in the overall

population as well as the surgically treated patients, but not

in the nonsurgical group (Table 3). The differences in the

mean total scores of each scale between the “perception of

improvement” and “not” derived from using threshold val-

ues were also statistically significant (Table 4). MCID val-

ues for overall and subgroups of each scale are summarized

in Table 5. As seen in Table 5, SEM, MDC and anchor-

based MCID values are different for the overall population

and the treatment groups.
Discussion

This study aimed to calculate and report the MCID and

MDC values of commonly used HRQOL scales (COMI,

ODI, SF-36 PCS, SF-36 MCS, SRS-22R) in ASD. In addi-

tion, these values were calculated in two separate cohorts

of surgically and nonsurgically treated patients to see

whether MCID and MDC would be sensitive to the type of

treatment. Our results suggest that MCIDs calculated using

anchor-based LCA methodology are fairly in line with

those reported in the literature before. The MDC values on

the other hand, were calculated to be substantially different

than the MCIDs for some parameters. Further, our results

also demonstrate that the MCID and MDC values for a

given HRQOL parameter can be sensitive to the type of

treatment undertaken, ie, surgical versus nonsurgical.



Table 3

Comparison of baseline and 1-year-postoperative scores for each HRQOL scale

Baseline 1-yr postoperative

Scale N* Mean Total Score (SD) Mean Total Score (SD) p

COMI 188 Overall 5.4 (2.7) 3.9 (2.6) <.001

109 Surgical 6.3 (2.2) 3.8 (2.4) <.001

79 Nonsurgical 4.1 (2.7) 4.0 (2.8) .439

ODI 257 Overall 35.8 (21.3) 27.9 (18.6) <.001

172 Surgical 40.8 (20.8) 28.0 (17.8) <.001

85 Nonsurgical 25.7 (2.0) 27.4 (20.2) .182

SF-36 PCS 247 Overall 37.9 (10.4) 41.8 (10.2) <.001

162 Surgical 36.0 (8.7) 41.9 (8.9) <.001

85 Nonsurgical 41.4 (12.2) 41.4 (12.3) .995

SF-36 MCS 247 Overall 43.6 (12.4) 46.8 (11.0) <.001

162 Surgical 41.5 (11.9) 45.9 (11.3) <.001

85 Nonsurgical 47.5 (12.3) 48.6 (10.5) .205

SRS-22R 255 Overall 3.0 (0.8) 3.5 (0.7) <.001

170 Surgical 2.9 (0.7) 3.5 (0.7) <.001

85 Nonsurgical 3.5 (0.8) 3.4 (0.8) .224

* The reason for surgical and nonsurgical total patient numbers not being equal to overall patient number within satisfied and unsatisfied groups is the

differences in the threshold values from LCA for each scale (see Table 1),which was used as the base of inclusion in this table.
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Minimum clinically important difference

Establishment of well-defined and validated MCID val-

ues for any clinical measure should be of utmost impor-

tance. Without any information on MCID values,

evaluation of treatment results need necessarily be based

only on the statistical significance of the changes mediated

by the treatment, which may not be able to provide any

information on the clinical relevance of the changes

accrued. Hence, reporting treatment results based on their

relationship with the corresponding MCID values are on

their way to become the gold standard in clinical research

and reporting. This study is not the only study that had

aimed and defined MCID values for several HRQOL meas-

ures in ASD. There are two main differences between this

and other studies though. First, this is the only study that
Table 4

Comparison of unsatisfied and satisfied groups by mean change on total score of e

Satisfied

Scale Mean Change (S

COMI Overall 2.6 (2.7�97)

Surgical 2.8 (2.8�76)

Nonsurgical 0.4 (1.6�58)

ODI Overall 14.3 (17.6�99

Surgical 15.0 (17.6�95

Nonsurgical ¡0.4 (10.4�67

SF-36 PCS Overall 7.3 (8.3�119

Surgical 7.8 (8.7�88)

Nonsurgical 1.2 (6.7�61)

SF-36 MCS Overall 4.4 (10.3�18

Surgical 5.1 (11.2�88

Nonsurgical 2.0 (8.0�61)

SRS-22R Overall 0.7 (0.6�148

Surgical 0.9 (0.6�66)

Nonsurgical ¡0.03 (0.4�50)
had analyzed the MCID for the five most frequently used

scales using the same database compared to others report-

ing results on one specific or a couple of scales only

[9�11]. We believe this multidimensionality in addition to

the overall similarity of our results to what has been

reported before adds to the validity of our results.

Second, this is the only study that has calculated the

MCID values using anchor-based calculation methodology

and LCA for a population of ASD, using an external anchor

question. To date, there are three separate studies reporting

on MCIDs using three different methodologies. Copay and

coworkers have used the distribution based methodology

described above for the calculation of MDC and suggested

that (for this specific condition) MDC should be essentially

synonymous to MCID [9]. In the study by Gum and cow-

orkers, MCID values were identified using receiver
ach HROOL scale.

Unsatisfied

D-n) Mean Change (SD-n) p

0.3 (1.8�91) <.001

1.6 (2.3�33) .036

¡0.6 (1.4�21) .007

) 4.0 (14.2�158) <.001

) 10.0 (13.8�77) .045

) ¡6.5 (15.9�18) .053

) 0.6 (7.3�128) <.001

3.6 (7.3�74) .001

¡3.0 (8.0�24) .020

6) 0.2 (8.4�61) .002

) 3.4 (10.4�74) .323

¡1.3 (6.6�24) .071

) 0.03 (0.5�107) <.001

0.5 (0.6�104) <.001

0.2 (0.4�35) .017



Table 5

Distribution based and anchor-based MCID values of each HRQOL scale

for subgroups.

Scale SEM MDC Anchor-based MCID

COMI Overall 0.48 1.34 2.62

Surgical 0.44 1.22 2.76

Nonsurgical 0.55 1.51 1.20

ODI Overall 3.84 10.65 14.31

Surgical 3.71 10.27 14.96

Nonsurgical 3.41 9.45 2.45

SF-36 PCS Overall 2.20 6.09 7.33

Surgical 1.86 5.16 7.83

Nonsurgical 2.44 6.77 2.15

SF-36 MCS Overall 2.21 6.14 4.37

Surgical 2.18 6.05 5.14

Nonsurgical 2.05 5.67 2.03

SRS 22R Overall 0.15 0.42 0.71

Surgical 0.14 0.38 0.94

Nonsurgical 0.16 0.43 0.11
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operating characteristic (ROC) curves [11]. In this method-

ology, analysis comprises of identifying a meaningful cut-

off “value in a ROC curve corresponding to the point of

equal trade-off between greatest sensitivity and specificity

to distinguish the ‘worse’ from the ‘about the same’.” This

is essentially different from the other methodologies used

in that as it aims to identify the difference between “worse”

and “about the same,” it does not necessarily measure the

smallest measurable increment. Finally, Crawford and cow-

orkers have used similar methodology to what has been

used in this study; the differences being their selection of

the anchor from within the SRS-22R score questions rather

than using an external anchor [10] and that they did not cal-

culate thresholds in the responses based on response pat-

terns but rather assigned the neutral answer as a threshold.

Their calculated MCID value for the overall SRS-22R score

for a surgically treated group of patients is exactly the same

(0.71) with our overall population value and significantly

different than that of our surgically treated patient group

(0.94). This difference is apparently caused by the different

methodologies being used. In this regard, we tend to believe

that our result may be more accurate as an external anchor

(vs. an internal anchor which is a component of the scale

that is analyzed, i.e., the satisfaction question of SRS-22R)

may not only validate but also increase the legitimacy of

MCID calculations considerably.

Minimum detectable change

MDC by itself, unlike MCID, may not necessarily be an

important clinical parameter that may be instrumental in

comparing treatments and outcomes. Still, we wanted to

calculate the MDC values for the scales we have been cal-

culating the MCID, for two reasons:

1. Calculation of MDC may serve as an internal control of

the data set used for the calculation of MCID. In cases
in which the MDC and MCID values are considerably

different, we may start questioning the skewness and

kurtosis of distribution of the dataset for such an

analysis. Although the results of this study have demon-

strated some differences, these differences have not

been more than one standard deviation for any scale or

group (Table 5).

2. From a clinical point of view, in instances which the

MCID is smaller in magnitude compared to the MDC.

The MDC, by definition, should be used in MCID’s

stead. The opposite would virtually imply that, for at

least the data set we have used in this study, we would

be capable of calculating the MCID but incapable of

detecting it. In our result set, this condition is relevant

for COMI (nonsurgical), ODI (nonsurgical), SF-36 PCS

(nonsurgical), SF-36 MCS (overall, surgical and non-

surgical) and SRS-22R (nonsurgical). This discrepancy

may potentially be secondary to the relatively lower

values of MCID in the nonsurgical group of patients.
MCID’s sensitivity to treatment methodology

As also eluded to above, the MCID calculations in the

nonsurgical group is considerable lower in values compared

to those patients who had been treated surgically. We must

iterate at this point that it is virtually impossible to know

whether these differences are statistically significant as

there are no defined methodologies for comparing calcu-

lated MCIDs with each other. On the other hand, they are

fairly large and need to be accepted as being clinically rele-

vant (as an example, the MCID of ODI in the nonsurgical

group was calculated to be 2.45). There may be two reasons

for this sensitivity of the MCID (exclusively) to the treat-

ment. One that readily springs to mind is that this finding

may represent an artifact, potentially due to the relatively

smaller sample size and/or an abnormal distribution of the

answers to the anchor question. Upon further analysis of

these factors, we concluded that both factors might have

influenced our results. It is true that the sample size of the

nonsurgical group is smaller than that of the surgical, and it

is also quite remarkable that the answers to anchor question

in this group were found to be more normally distributed as

opposed to answers tending to be clustered at the extremes

in the surgical group (more so at the positive end, as dem-

onstrated by the median value of 5 in this group). This latter

tendency was not substantiated for the purposes of this

study but given the relative ineffectiveness of nonsurgical

treatment in ASD that has been demonstrated by several

studies [16,17]. A “normal” distribution seems logical.

As a second and more plausible alternative though, this

finding may as well be legitimate and free of any major arti-

fact. This line of thought is based on a study by Carreon and

coworkers demonstrating that the MCID values in primary

and revision back surgery cohorts may be different [18]

(albeit not substantially). Further, Parker and coworkers

have demonstrated that MCID calculations yielded
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substantially different MCID values for four different meth-

ods (average change; minimum detectable change; change

difference; and receiver operating characteristic curve

(ROC) analysis for 2 separate anchors of health transition

item of the SF-36 and satisfaction index) used in two differ-

ent studies on two separate populations [19,20]. Although

these two populations (patients with surgically treated prox-

imal junctional kyphosis in one and surgically treated pseu-

doarthrosis in the other) are different than our population

and not necessarily represent a pure ASD population, these

studies collectively suggest that MCID calculations may be

prone to significant variations based not only on the calcu-

lation methodology used but also on other parameters

including diagnosis.

This study has several shortcomings. One is the not-so-

standard translation of the anchor question into different

languages (and back) that might have affected the response

patterns to that question radically. Although we do recog-

nize this as a potential shortcoming, we do not think that it

had radically affected the results of this study for two rea-

sons. Firstly, questions posed in different countries are not

exact translations of a standard phrase but do have similar

meanings. This is probably an inherent characteristic of a

multinational study, translation may need to be adapted to

the structure of the given language. Secondly, this variation

and uncertainty of response patterns to anchor question is

the very reason why LCA was used in this study. As has

been iterated to above, different thresholds based on varia-

tions in response patterns (not necessarily because of but

including cultural and/or language differences) have been

identified and used to minimize any effect of potentially

different perceptions of anchor question by different popu-

lations.

A potential second shortcoming may be the inclusion of

17 patients for whom the diagnosis had not been entered

into the database. This may have been a major shortcoming

had patients been classified based on their diagnoses but

since any calculation or discussion in regards to this param-

eter was performed or used, it may as well be considered as

a very minor shortcoming.

Finally, a third shortcoming may be the utilization of

LCA in MCID calculations for the first time in literature.

Although we think that this has provided advantages that

had been discussed above, this methodology may need to

be further tested in other studies as well as fields before

being indisputably justified.
Conclusions

This study has described the MCID and MDC values for

surgically and nonsurgically treated ASD patients, pooled

and separately. Of significance, it was demonstrated that

the anchor-based MCID values were considerably lower in

values for the nonsurgical patients compared to surgically

treated patients. This finding strongly suggests that a single
constant MCID value which is applicable to an entire

cohort of adult spinal deformity patients may not exist.
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