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The Minimal Clinically Important Difference (MCID) for Spinal Disorders:  Finding 
the Threshold of Clinically Significant Change 

Vedat Deviren, M.D. 
 
RESEARCH PROGRESS REPORT:  
 
Status of Research Progress:  

Currently, we have collected data from 115 consecutive lumbar patients and 43 
consecutive cervical patients who had undergone operative treatment for degenerative 
spinal disorders.  We are continuing enrollment at this time.   
 
Background Context 

  Patient-reported outcomes instruments, including the Medical Outcomes Short 
Form 36 (SF-36) and the Oswestry Disability Index (ODI), are commonly used to 
evaluate the effectiveness of spinal surgery. As we begin to utilize patient-based health 
status outcomes as a measure of utility for a given intervention, it becomes important to 
differentiate between statistically and clinically significant changes in health status.  The 
minimum clinically important difference (MCID) represents the smallest improvement 
considered worthwhile by a patient.  The concept of the MCID is offered as a new 
standard for determining the effectiveness of a given treatment and describing patient 
satisfaction in reference to that treatment. 
Purpose   

The primary aim of this study is to establish the threshold at which the MCID 
occurs for patients with variety of degenerative disorders on the SF-36 and ODI.  The 
maximum clinically important difference (MaCID), representing a major improvement in 
health status as recognized by the patient, is also be examined.   
Methods   
 This is a prospective, observational study.  The primary means of determining the 
MCID for patients are divided into anchor-based and distribution-based methods.  
Outcomes data SF-36, Oswestry Disability Index, General Self-Assessment (14-item 
questionnaire), and Visual Analog Scale (VAS) were analyzed using both methods. 

Changes in outcomes scores over time (baseline, 6 weeks, 3 months, 6 months, 1 
year, 2 years) were compared.  The MCID for function, as measured by the ODI, and 
separate MCIDs for general well being, pain, mood, and relationships, as measured by 
the SF-36 total score, the Bodily Pain Domain of the SF-36, the Mental Health 
Component Score of the SF-36, and the Social Function Domain of the SF-36, 
respectively, were established for patients with degenerative spinal disorders.  Two 
different techniques (anchor-based and distribution-based) were used to establish the 
MCID and these results were compared.   

In this study we used 15-item Likert scale questionnaire (See Figure 1) to evaluate 
treatment effect as global assessments of change and to provide an anchor for domains of 
general health, pain, mood (mental health), relationships (social function), and physical 
function.  We developed a visual analog scale (VAS) (See Figure 2) for each domain in 
order to obtain a more subjective anchor to differentiate the MCID.  
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        Figure 1           Figure 2 
Using the anchor-based technique for determining the MCID, we compared 

observed changes in the SF-36 and ODI scores from pre-treatment to post-treatment with 
patient self report change assessments.  For the Likert scale we defined a positive 
minimal clinically significant difference as a change that is recognized as “a little better”,  
“somewhat better”, and “moderately better” by the respondent and a negative minimal 
clinically significant difference as a change that is recognized as “a little worse”, 
“somewhat worse”, and “moderately worse” by the respondent. 

 To validate the use of retrospective self-assessment questionnaires (GAQ, VAS) 
in assessing change in health status, we compared the mean changes in health status for 
those self-assessing improvement, no change, and worsening of health.  Rank correlation 
analysis (Spearman’s rho) and linear regression was performed separately for each MCID 
domain (well-being, pain, function, mood, and relationships) on the GAQ and VAS in 
order to validate the use of each domain.   

Using two distribution based methods (SEM, 95 % confidence interval, and 
standard deviation), we measured the MCID.  Using the 95% confidence interval method, 
the MCID for improvement and deterioration was defined as a range, with the lower 
confidence interval of the group with minimum change being the lowest estimate, and the 
highest confidence interval of the group reporting no change being the highest estimate.  

We utilized the standard error of measurement (SEM) as a second distribution-
based method to assess the MCID for our patient groups.  The SEM is calculated using 
the formula:        

SEM= σx√ 1-ru 

where σx is the standard deviation of a HRQoL measure and  ru is the reliability 
coefficient.  The advantage of using the SEM is that it, unlike effect size or the ratio of 
difference to variance, is not reliant on the sample, i.e. it is consistent across the entire 
range of a measurement. [16] Wyrwich et al. has found that 1 SEM criterion corresponds 
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to external anchors for MCIDs for various HRQoL questionnaires for a variety of 
different diseases. [16] 

Pilot Results   
Outcomes data was prospectively collected from 115 consecutive lumbar patients 

and 43 consecutive cervical patients who had undergone operative treatment for 
degenerative spinal disorders.  See Table 1a and 1b. The average age of the lumbar 
cohort was 55 (range 17-82), and was comprised of 61 females and 54 males.  The 
average age of the cervical cohort was 52 (range 32-87), and was comprised of 29 
females and 14 males.  Datapoints were collected at baseline, 6 weeks (n, cervical=14; n, 
lumbar=40) 3 months post-op (n, cervical=15; n, lumbar=38), 6 months post-op (n, 
cervical=14; n, lumbar=36), 1 year post-op (n, cervical=6; n, lumbar=31), 2 year post-op 
(n, cervical=2; n, lumbar=3). 

 
Diagnosis Datapoints (n=148) Patients (n=115) 

Disc Herniation 28 21 
Spinal Stenosis 48 35 
Spondylolisthesis +/- 
Stenosis 

72 59 

Total 148 115 
Table 1a: Lumbar Diagnoses 

 
 

Diagnosis Datapoints (n=51) Patients (n=43) 
Disc Herniation 16 14 
Spinal Stenosis 35 29 
Total 51 43 

Tables 1b: Cervical Diagnoses 
 

To assess the validity of our VAS questionnaire as a potential anchor, we ran 
Spearman two-tailed correlation analysis for the VAS questionnaire and the 15-item 
Likert scale for overall well-being, pain, function, mood (mental health), relationships 
(social function).  We found a significant correlation between the two scales in each of 
the domains (Likert Well-Being/VAS Well-Being r=0.60, Likert Pain/VAS Pain r=0.73, 
Likert Function/VAS Function r=0.77, Likert Mood/VAS Mood r=0.74, Likert 
Relationships/VAS Relationships r=0.58).  

  In the lumbar cohort, at 114 datapoints patients reported experiencing an overall 
improvement from their pre-operative health status, while 10 patients reported 
experiencing no change and 20 reported overall worsening (Table 3a and 3b). In the 
cervical cohort, at 32 datapoints patients reported experiencing an overall improvement 
from their pre-operative health status, while 9 patients reported experiencing no change 
and 10 reported overall worsening (Table 3c and 3d).  We ran Spearman two-tailed 
correlation analysis and reported only the moderate or greater r values for the correlations 
between the SF-36 domain scores/ODI/NDI scores and the GAQ and VAS self-
assessment ratings. listed in Table 2. 
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Table 2:  Largest r values listed for each self-assessment domain in the lumbar group. 
 
 

All  Lumbar 
Datapoints 

(144) 
WELL PAIN FCN MOOD RLTN 

Improved (114) 6.6 5.9 5.5 5.5 4.2 
No change (10) -0.1 -0.3 0.1 0.7 0.5 

Worse (20) -4.6 -4.6 -1.9 -2.8 -2.4 
Table 3a: Average self report scores on the GAQ and VAS for lumbar datapoints.  Patients categorized as 

Improved, No change, or Worse according to their Overall Well-Being Self report. 
 

 
All  Lumbar 
Datapoints 

(144) 
WellVAS% PainVAS% FcnVAS% MoodVAS% RltnVAS% 

Improved 
(114) 70 70 70 60 50 

No change 
(10) 0 -20 -10 10 10 

Worse (20) -10 -40 -20 -20 -10 
 

Table 3b: Average self report scores on the VAS for lumbar datapoints.  Patients categorized as 
Improved, No change, or Worse according to their Overall Well-Being Self report. 

 
 
 
 
 
 
 

 
SF-36 
HPer 

SF-
36 

RPhy 

SF-36 
MetH 

SF-36 
BodPn 

SF36 
Vtlty 

SF-36 
Total 

 
ODI 
Total 

WellBeing 
GAQ/VAS 0.4   0.5/0.5  0.5/0.4  

Pain 
GAQ/VAS  /0.4  0.5/0.6  0.4/0.4 /-0.5 

Fcn 
GAQ/VAS    0.5/0.5  0.4/0.4 -0.5/-0.5 

Mood 
GAQ/VAS   0.4/0.4 0.5/0.5 /0.4 0.4/0.4 /-0.4 

Rtln 
GAQ/VAS    0.4/0.4    
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Table 3c:  Average self report scores on the GAQ for all cervical datapoints.  Patients categorized as 
Improved, No change, or Worse according to their Overall Well-Being Self report. 

 
 

 

Table 3d: Average self report scores on the VAS for all cervical datapoints.  Patients categorized as 
Improved, No change, or Worse according to their Overall Well-Being Self report. 

 
 
 Using the patient self-report 15-item questionnaire as an anchor, the MCID for 
general well-being, pain, function, mood, and relationships were measured. Patients 
reporting a minimum improvement (≤4 points) were included in the analysis.  Each 
domain of the MCID was assessed according to the score that was most strongly 
correlated with (if the correlation was statistically significant).  Therefore, the 
determination of the MCID for general well-being, as measured on a 15 point scale, was 
determined using the change in SF-36 total score.  For pain, the subjects’ self-assessment 
was determined using the Bodily Pain domain of the SF-36.  For  function, the MCID 
was determined using the change in ODI total score for the lumbar group and the PhyFcn 
SF-36 domain for the cervical group.  For mood, the Mental Health component of the SF-
36 was used to determine the MCID.  For relationships, the Social Function Domain of 
the SF-36 was used to determine the MCID for relationships, although there was not even 
a moderate correlation. Only patients reporting improvement in a specific domain were 
included in the analysis of that domain.  If the direction of change in outcomes scores 
conflicted with the direction of change of patient self-report, subjects were excluded from 
the analysis.  We compared patients reporting a minimum positive change (≤4 points) 
with patients reporting a maximum positive change (≥5 points).   The values for the 
MCID and the MaCID are reported in Table 4a and 4b. 
 
 
 
 
 
 
 

All  Cervical 
Datapoints(51) WELL PAIN FCN MOOD RLTN 

Improved (32) 4.4 4.4 4.2 3.6 2.8 
No change (9) 0.2 0.1 0.0 -1.9 -1.2 

Worse (10) -4.1 -3.7 -4.0 -2.8 -1.1 

All  Cervical 
Datapoints(51) WellVAS% PainVAS% FcnVAS% MoodVAS% RltnVAS% 

Improved (32) 50 50 50 40 40 
No change (9) 0 00 -10 0 0 

Worse (10) -20 -20 -30 -20 -10 
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 Well-Being 

(SF-36) 
Pain (Bodily 

Pain) 
Function 

(ODI) 
Mood 

(MentHealth) 
RLTN 

(Socfn) 
MCID-Anchor 3.8 (56) 2.5  (55) 3.2 (59) 4.2 (48) 8.3 (39) 

MCID-
Distributional 10.98 9.09 9.65 12.61 7.81 

NO Change 1.36 (10) 2.25 (12) 5.8 (29) 3.0 (32) 3.2 (61) 

MaCID-
Anchor 19.1 (55) 11.8 (55) 9.9 (38) 3.7 (38) 5.2 (34) 

Table 4a:  Lumbar MCID, No Change, MaCID Values 
 
 
 

 Well-Being 
(SF-36) 

Pain (Bodily 
Pain) 

Function 
(Phyfunc) 

Mood 
(MentHealth) 

RLTN 
(Socfn) 

MCID-Anchor 9.6(17) 3.9((17) 3.1(13) 0.7(17) 3.9(12) 
MCID-

Distributional 9.81 9.69 11.53 10.60 7.47 

NO Change 5.5 (9) -0.4(9) 3.6(15) 3.9(6) 1.6(21) 

MaCID-
Anchor 8.9(13) 5.4(12) 2.1(12) 15.5(12) 11.9(12) 

Table 4b: Cervical MCID, No Change, MaCID Values 
  
 
Discussion: 
 Our findings suggest that the value of outcomes change scores that reflect a 
minimal clinically important difference from the perspective of the patient are, indeed, 
small.  Our results demonstrate, importantly, that the MCID should be determined in 
regard to specific domains, as the majority of patients reported different scores in each 
domain (well-being, pain, function, mood, relationships) and the MCIDs differed 
according the domain examined.  While the relative importance of each specific domain 
can be compared to the overall well-being change rating, it would be interesting to 
examine these relationships in further detail.  Although our data collection is not yet 
complete and we have not yet reached sample size in each domain, we found it 
interesting to discuss some of our preliminary findings in this pilot report.   
 Our sub group analysis (lumbar/cervical) show that the use of the VAS as an 
anchor is feasible and may be best used when accounting for global change in health 
status not related to a specific disease state.   The VAS scores were more strongly 
correlated across the board to changes in SF-36 outcomes scores than the 15-item 
assessment (which allows more freedom than the typically used 6 or 7 item 
questionnaires).  The use of the VAS as anchor eliminates one important criticism of the 
anchor-based method; that the meaning of change differs according to the arbitrary 
divisions of the anchor’s scale.  Although, conceptually, the MCID is the difference 
between a “no change” category and a “minimum change” category on a scale, actually 
evaluating the MCID in this manner is problematic and self-limiting.  The use of a 
categorical anchor may not represent the patient’s actual change in health status, 
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therefore use of a continuous anchor, such as the VAS, would be a better assessment tool.  
Because the VAS is continuous, unlike a Likert scale, and is not subject to arbitrary 
divisions, the meaning of the MCID determined using a VAS as an anchor will not differ 
according to the level or number of divisions of the anchor scale.  One potential problem 
is that the level at which a minimum change vs. no change is delineated has not been 
established.  However, to be able to validate the use of the VAS, we still need further 
enrollment to reach our estimated sample size.   
 While this preliminary data is able to serve as a starting point for determining the 
MCID for degenerative spinal disorders, much work remains to be done in order for a 
truly comprehensive and clinically useful MCID value to be determined.  Different 
methods of determining the MCID (anchor-based vs. distributional) yield vastly different 
results and it remains open to discussion which method is more accurate. 
 Several limitations of the data relate to the number of patients on which data was 
able to be collected.  We were able to collect data on 115 consecutive patients with 
degenerative lumbar conditions (See Table 1).  While we were able analyze the pilot data 
by combining all diagnoses and timepoints and report significant results, we feel that 
more data must be collected until we have reached the sample size predicted by our 
power calculation (n=38) for each diagnosis and timepoint.  Furthermore, to be able to 
form a complete picture of the MCID, we believe that the calculated sample size must be 
reached for each group (“no change”, “minimum change”, “maximum change”) in 
addition to diagnosis and timepoints. 

We collected data on 43 consecutive patients with degenerative cervical 
conditions. Once patients were categorized as either “small improvement”, “no change” 
or “large improvement” the resulting groups sizes varied between 13-22 with disparate 
diagnoses and timepoints included in each group reporting minimal change.  More data 
should be collected to validate the results of the cervical group.   

Additionally, for both the cervical and lumbar branches of the study, too few 
patients reported deteriorations to be able to calculate MCID values for deterioration.  
Although it would be beneficial to calculate an MCID for deterioration, it does not seem 
practical at this time.  As predicted, the number of patients reporting deteriorations is 
very small.  It would take an inordinate amount of time to amass a significant number of 
patients rating themselves as worse than baseline.   
 The MCID is influenced by a wide variety of factors and it is important to be able 
to tease these factors apart. We were unable, due statistical power issues, to stratify 
patients based on diagnosis and surgery.  Additionally, we did not separately analyze the 
changes scores while controlling for the floor and ceiling effect exhibited in baseline 
outcomes scores.  We believe that the MCID is temporally dependent and will change 
over time.  Because of this, patients should be grouped based, not only on diagnosis, but 
also on time out from surgery.  In further work, it is important to determine the specific 
impact of baseline status, post-operative time point, and diagnosis on the MCID.    
 A further consideration is the impact of the patient’s expectations at the outset of 
treatment and the impact pre-operative expectations on post-operative assessments of 
change.  While this is beyond the current scope of our project, it would be interesting to 
examine this in the future.  
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Conclusions   
 An ideal means of determining the MCID for a given intervention is yet to be 
determined.  While we were able to establish MCIDs, these numbers may be subject to 
change in the future.  Our pilot MCID values are subject to change as more data is 
amassed and sample size is reached.  Additionally, because most of the follow-up 
reported on is short term (lumbar average= 4.49 months; cervical average= 5.38 months), 
subject reports of pain and function may still be influenced by the proximity of surgery 
and follow-up timepoint.  As subjects are further out from surgery (1 year, 2 year), we 
believe the outcomes data will not reflect pain and loss of function due to the surgery 
itself and will, therefore, be more accurate.  On the contrary, it may take longer to reach a 
significant sample size further out from surgery, as many patients may report significant 
improvement at later timepoints compared to earlier one.    

There are several limitations in the accurate determination of an MCID have been 
identified: 1) the multiplicity of MCID determinations (i.e. different methods yield 
different results)   2)  patients report significant changes early on in the post-op period 
and we predict will continue to report significant changes further out from surgery, 
making it take longer to enroll a big enough sample of patients reporting minimal change 
at each timepoint 3)  the dependence of the MCID on pre-treatment baseline status and 
patient expectations.  We believe it is possible to develop a useful method provided that 
the assumptions and methodology are initially declared. Our efforts toward the 
establishment of a MCID rely upon the establishment of specific external criteria based 
upon the symptoms of the patient and treatment intervention being evaluated. 

Based on our preliminary results, an ideal means of determining the MCID for a 
given intervention is yet to be determined.  Even though the MCID should be applicable 
to any follow-up time point, subject reports of pain and function may be influenced by 
the proximity of surgery with short follow-up time point (≤ 6 months).  As subjects are 
further out from surgery we believe the outcomes data will be more evenly distributed. 
Several limitations are detected in the accurate determination of the MCID: the 
multiplicity of MCID determinations, conflicting patient self-report, individual 
perception, wide variation among patient’s scores, and the relationship between pre-
treatment baseline and post-treatment change scores.   

 
 
 
 
 
 


