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Background

Objective

The minimum clinically important difference (MCID) allows clinicians and 
researchers to determine clinically meaningful improvements in patient 

outcomes. MCID values for physical function, mental function, and pain has not 
been established in patients undergoing cervical disc replacement (CDR).

To establish MCID values in patients undergoing CDR through anchor- and 
distribution-based methods using the Neck Disability Index (NDI) as the anchor



Methodology: Data Collection
Inclusion Criteria Exclusion Criteria

• Primary, elective CDR
• Preoperative and 12-week postoperative NDI

• Revision surgery
• Diagnosis of malignancy, trauma, or infection

Demographics Preoperative Intraoperative Postoperative

• Age
• Gender
• Ethnicity
• BMI
• Hypertension
• Smoking status
• Diabetic status
• Insurance coverage

• Charlson Comorbidity 
Index (CCI)

• American Society of 
Anesthesiologists (ASA) 
classification

• Spinal diagnosis

• Operative duration
• Estimated blood loss

• Postoperative Length of 
stay

• Postoperative VAS pain 
score

• Postoperative narcotic 
consumption

MCID values were calculated for the following patient-reported outcome measures (PROMs):
○ Patient-Reported Outcomes Measurement Information System Physical Function (PROMIS-PF)
○ 12-Item Short Form Physical and Mental Composite Scores (SF-12 PCS/MCS)
○ Veterans RAND-12 Physical Composite Score (VR-12 PCS)
○ Visual Analog Scale (VAS) neck and arm



Methodology: Statistical Analysis
● Anchor-based

○ Average change
○ Minimal detectable change 

(MDC)
○ Change difference
○ Receiver operating 

characteristic (ROC) curve
■ Concordance probability 

method
■ Youden index
■ Closest to (0,1) criteria

○ Cross-sectional analysis

● Anchor: Neck Disability Index
● Responders: Postoperative improvement of 

≥1 disability classification
● Non-responders: Postoperative worsening 

or no change in disability classification 

● Distribution-based 
○ Standard error of measurement
○ Reliable change index
○ Effect size



Results: Baseline and Perioperative 
Characteristics

● 156 patients were 
identified with a mean age 
of 48.7 years

● 84.0% presented with 
herniated disc

● 62.2% had 1-level CDR
● 80.8% presented with 

myeloradiculopathy



Results: MCID Characteristics

Frequency of patients by (a) preoperative and 
(b) 12-week postoperative NDI classifications. 

There were 79 (50.6%) responders and 77 
(49.4%) non-responders

ROC and area under curve (AUC) for (a) 
PROMIS-PF 0.65, (b) SF-12 PCS 0.70, (c) 
VR-12 PCS 0.72, (d) SF-12 MCS 0.55, (e) 

VAS neck 0.79, and (f) VAS arm 0.72



Results: MCID Values

● The minimum 
detectable change 
(MDC) was selected as 
the most appropriate 
set of MCID values, as 
this method accounted 
for: 

○ Measurement 
error

○ Clinical relevance



Discussion / Conclusion 

● Determined MCID values can vary widely depending on calculation 
method

● Use of the NDI anchor-based minimal detectable change method 
provided optimal MCID thresholds for patients undergoing CDR

● MCID values obtained were:

PROMIS-PF:
SF-12 PCS:
SF-12 MCS:  

VR-12 PCS:
VAS Neck:
VAS Arm:  
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