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Background
• 30 % do not achieve 

substantial improvement
• 24 % undergo subsequent 

operations
• Geographic variation in

– Surgical rates
– Outcomes

• Hypothesis
– Decision support integrated 

in the EHR will improve 
selection of patients for 
surgery, and thus outcomes



• 28 published models
– AUCs 0.75 – 0.80, few externally validated

• Some use AI
– Most trained on small samples
– No RCTs or other well-designed effect-studies
– None integrated in the EHR or implemented in routine 

clinical practice



Norway

• NORspine
– >70,000 lumbar operations
– 100 % coverage, 80 % capture
– 350 variables
– PROMs at baseline, 

3 and 12 months
– Collaboration with SweSpine and 

DaneSpine
(external validation)

• One EHR-vendor in three of four 
health regions 
– 4.5 (86 %) million people



Other registries
- Statistics Norway
- Tromsø study
- 

AI/ML

Guidelines

EHROpenEHR API

ML;     machine learning
AI;      artificial intelligence
EHR;  electronic health record
API;    application programming interface
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Lumbar disc herniation model (preliminary)

• Training / test n = 3426/857 (75% vs 25%)
• Minimum ODI baseline 22

• Success vs failure (ODI >22) 
o AUC 0.82 (95% CI 0.77-0.83)

• Worsening vs no worsening (ΔODI ≤ -10)
o AUC 0.79 (95% CI 0.73-0.81)



How about the patients nearest me?

• Identify (clusters) of patients with a common set of 
label values predicting an outcome



Non-operated patients can be followed

Better data in the future



Clinical studies

1. Mixed-methods feasibility study (2024)

2. Pilot prospective observational clinical trial 
(2024-25)

3. Prospective register embedded effect study
(RCT or center-RCT)



Thank you


