
Appendix I: Test characteristics of DiagnOSAS 

Table S1: DiagnOSAS test characteristics 

  

Referral of patients for further diagnosis in a sleep clinic or hospital depends on the combination of questionnaire score and 
pulse oximetry. Abbreviations used: ODI, oxygen desaturation index. 

*Questionnaire score was calculated using the multiple answers patients gave to the 24 questions.  The more an answer 
indicated OSAS risks, the more points were counted. The different parts of the questionnaire had various beta coefficients. The 
exponent of the coefficient sum ultimately determined a risk score between 0 and 100. Scores up to 35 are considered low, 
between 35 and 55 as intermediate, 55 and above as high. 

Questionnaire score* 
- Low risk 
- Intermediate risk 
- High risk 

Pulse oximetry score (ODI) Referral for further diagnosis in 
sleep clinic or hospital 

Low risk <5 No 
 5-15 No 
 15-30 Yes 
 >30 Yes 
Intermediate risk <5 No 
 5-15 Yes 
 15-30 Yes 
 >30 Yes 
High risk <5 No 
 5-15 Yes 
 15-30 Yes 
 >30 Yes 



Appendix II: Base case results after two years 

Table S2: Base case results after two years 

  

Diagnostic strategy Average 
cost per 
patient 

Average 
QALYs per 
patient 

Incremental Cost-Effectiveness Ratio: 
 - DiagnOSAS Strategy vs Usual Care 
- Rapid Diagnosis Scenario vs Usual 
Care 

After year two    
Usual Care €3,612 1.65  
DiagnOSAS Strategy €3,544 1.65 €558,943/QALY gained 
Rapid Diagnosis Scenario €3,382 1.65 Dominant 

Base case cost-effectiveness of the "DiagnOSAS Strategy" and the "Rapid Diagnosis Scenario" compared to the "Usual Care 
Strategy" after the first two years, based on 5,000 Monte Carlo simulated samples. Abbreviations used: QALYs, quality-adjusted 
life years. 



Appendix III: Results for cut-off value AHI≥5 

Table S3: Base case results AHI ≥5 

 

  

Diagnostic strategy Average 
cost per 
patient 

Average 
QALYs per 
patient 

Incremental Cost-Effectiveness Ratio: 
 - DiagnOSAS Strategy vs Usual Care 
- Rapid Diagnosis Scenario vs Usual 
Care 

After year five    
Usual Care €9,488 4.04  
DiagnOSAS Strategy €9,505 4.04 -€2,333/QALY gained 
Rapid Diagnosis Scenario €9,158 4.09 Dominant 
After year ten    
Usual Care €21,010 8.45  
DiagnOSAS Strategy €21,086 8.42 -€2,712/QALY gained 
Rapid Diagnosis Scenario €20,596 8.55 Dominant 

Base case cost-effectiveness for AHI ≥5 of the "DiagnOSAS Strategy" and the "Rapid Diagnosis Scenario" compared to the "Usual 
Care Strategy" when an AHI cut-off value of 5 is used, based on 5,000 Monte Carlo simulated samples. Abbreviations used: 
QALYs, quality-adjusted life years. 



Appendix IV: Univariate Sensitivity Analyses 
Univariate sensitivity analyses were performed in order to assess how individual parameters affect cost-

effectiveness outcomes. The ten parameters with most impact on the cost-effectiveness of the 

“DiagnOSAS Strategy” and the “Rapid Diagnosis Scenario” are plotted in Tornado Diagrams in Figure S3 

and Figure S4. These diagrams plot the incremental net health benefit (INHB) of respectively the 

“DiagnOSAS Strategy” and the “Rapid Diagnosis Scenario” versus the “Usual Care Strategy”, varying the 

specified parameters within their 95% confidence interval. To avoid interpretation problems with the sign 

of the ICER and with extreme ICER values (occurring for very small differences in health outcomes in the 

denominator of the ICER) the INHB was used to present the outcomes in the Tornado Diagrams. The INHB 

is calculated as follows: 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 =  ∆𝐸𝐸 − ∆𝐶𝐶
λ

. Where ∆𝐸𝐸 stands for the difference in QALYs between the 

“DiagnOSAS Strategy” or the “Rapid Diagnosis Scenario” and the “Usual Care Strategy”, the ∆𝐶𝐶 stands for 

the difference in costs and, the λ-symbol represents the value of the WTP threshold. In this analysis, a 

threshold of €20,000 per QALY was used, as advised in the Netherlands for illnesses with a relatively low 

disease burden45. A positive INHB indicates that the considered strategy is cost-effective for the threshold 

applied. As illustrated by Figure S3, cost-effectiveness of the “DiagnOSAS Strategy” was most sensitive to 

uncertainties in the performance of the DiagnOSAS tool itself, the prevalence of OSAS in the cohort, and 

risks on having a CA in treated and untreated patients. A negative INHB was observed only when sensitivity 

was equal to or less than 91%. For the univariate sensitivity analysis of the “Rapid Diagnosis Scenario”, 

the improved time to diagnosis was varied as well. During the main analysis, the average time to diagnosis 

was set to 50% (2.68 years) of the original time to diagnosis (5.35 years). However, in the univariate 

sensitivity analysis, the average time to diagnosis was varied between 1 year and 5 years. The variation in 

this parameter had significant impact on the INHB, as visualized in Figure S4. All times to diagnosis led to 

a positive INHB, however. In addition, similar to the results for the “DiagnOSAS Strategy” CA risks had a 

major impact on the results. DiagnOSAS sensitivity and pretest probability of having OSAS were of lesser 



importance. Regardless of the current uncertainty in parameter estimates all INHB values remained 

positive for the applied WTP of €20,000 per QALY. 

 



Figure S1: Incremental Cost-Effectiveness Plane AHI ≥5 after five years 

Incremental Cost-Effectiveness Plane of 5,000 Monte Carlo simulated samples comparing the "DiagnOSAS Strategy" and the “Rapid 
Diagnosis Scenario” to the “Usual Care Strategy" after five years when an AHI cut-off value of 5 is used. Incremental effectiveness 
was expressed in quality adjusted life years (QALYs), where costs were expressed in Euros.  
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Figure S2: Incremental Cost-Effectiveness Plane AHI ≥5 after ten years 

 
Incremental Cost-Effectiveness Plane of 5,000 Monte Carlo simulated samples comparing the "DiagnOSAS Strategy" and the “Rapid 
Diagnosis Scenario” to the “Usual Care Strategy" after ten years when an AHI cut-off value of 5 is used. Incremental effectiveness 
was expressed in quality adjusted life years (QALYs), where costs were expressed in Euros.  
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Figure S3: Tornado diagram “DiagnOSAS strategy” 

 
Tornado diagram of the univariate sensitivity analysis on the impact of model parameters on the cost-effectiveness of the 
"DiagnOSAS Strategy" compared to the "Usual Care Strategy" after 10 years. Abbreviations used: CA, car accident; CPAP, 
continuous positive airway pressure; OSAS, obstructive sleep apnea syndrome; PSG, polysomnography. 
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Figure S4: Tornado diagram "Rapid Diagnosis Scenario" 

 
Tornado diagram of the univariate sensitivity analysis on the impact of model parameters on the cost-effectiveness of the "Rapid 
Diagnosis Scenario" compared to the "Usual Care Strategy" after 10 years. Abbreviations used: CA, car accident; CPAP, continuous 
positive airway pressure; OSAS, obstructive sleep apnea syndrome. 
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