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Appendix A1: Estimation of costs  
 

Consumer price index in Norway 

Consumer price index: 

2007: 118,06 NOK 

2004:  113,3 NOK 

 

Interbank rate from euro to NOK 

01.01.2004: 8.39760 

31.12.2007: 7.9625 

 

Equipment costs (2007 value) 

Biopsy: 138 NOK 

Brushing: 103 NOK 

TBNA: 711 NOK 

Aspiration (washing): 20 NOK 
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Salaries 

Table 1: Salaries 

 Salary/hour (NOK 2007) Salary/hour (euro 2004) 

Pulmonary department   

Senior physician 586 67 

Junior physician 471 54 

Nurse 269 31 

Assistant 234 27 

Secretary 227 26 

Pathological department   

Senior physician 605 69 

Pathology technician 269 31 

Secretary 230 26 

 

 

Costs of sampling techniques 

Pulmonary department 

To estimate the time consumption in the bronchoscopy lab and in the pathological 

department, 24 bronchoscopies were registered in the bronchoscopy lab. Selected 

samples were registered in the pathological lab. The median values for the time 

consumption were included in the analyses (Table 2). 

The time consumption was controlled in 500 bronchoscopies with biopsy from 

02.05.05 to 17.08.07. Linear multivariate regression calculated the additional time for 

brushing to 3.8 min (SE:1.293), TBNA: 10.9 min (SE:1.232), and washing: 1.2 min 

(SE:1.204) when biopsy was performed. A separate analysis for biopsy in cases 

without TBNA and brushing (log transformed multivariate analysis), calculated the 
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additional time for biopsy to 8.5 min (95% CI: 6.0-11.2 min). The procedure time for 

bronchoscopy in 222 cases with visible lesions was 25.42 min.  

 

Pathological department 

The time consumption in the pathological department was based on 25 registrations 

from the pathologist, 11 registrations from the cyto-pathology lab and expert opinion. 

The expert opinion estimated the time consumption for the pathology technicians. 
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Table 2: Costs of sampling techniques  

 Average time 
consumption 

(minutes) 

Average number 
of employees 

Average 
wages/hour 

(euro 2004 value) 

Cost 
(euro 2004 value) 

Biopsy  
Equipment cost       16 
Senior physician 5 1 67 6 
Junior physician 5 0.9 54 4 
Nurses 5 2.1 31 5 
Pathologist 7 1 69 8 
Pathology technician 10 1 31 5 
Secretary 5 1 26 2 
Sum biopsy     46 
Brushing  
Equipment cost       12 
Senior physician 3 1 67 3 
Junior physician 3 0.9 54 2 
Nurses 3 2.1 31 3 
Pathologist 3 1 69 3 
Pathology technician 32 1 31 16 
Secretary 5 1 26 2 
Sum brushing    43 
EBNA  
Equipment cost       82 
Senior physician 16 1 67 18 
Junior physician 16 0.9 54 13 
Nurses 16 2.1 31 17 
Pathologist 6 1 69 7 
Pathology technician 40 1 31 20 
Secretary 5 1 26 2 
Sum EBNA    159 
Washing  
Equipment cost       3 
Senior physician 1 1 67 1 
Junior physician 1 0,9 54 1 
Nurses 1 2,1 31 1 
Pathologist 3 1 69 3 
Pathology technician 13 1 31 7 
Secretary 5 1 26 2 
Sum washing    18 
EBNA= Endobronchial needle aspiration. The time consumption in the bronchoscopy lab was based on 
24 registries. The time consumption in the pathology department was based on 25 registries for 
histopathology and based on expert opinion for cytopathology.   
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Cost of bronchoscopy 

Table 3: Time consumption (minutes) and equipment costs for bronchoscopy 

 Preparation for 
bronchoscopy 

Procedure 
time 

Post 
bronchoscopy 
work 

Sum 
(minutes) 

Wages 
(euro 
2004) 

Costs  

(euro 2004) 

Senior 
physician 

28.7 27.4 18.1 74.2 67 83 

Junior 
physician 

15.5 24.1 7.1 46.7 54 42 

Nurses 61.1 57.0 35.5 153.6 31 79 

Assistant 10.0  7.5 17.5 27 8 

Secretary   5.0 5 26 2 

Bronchoscope      23 

Washing 
machine 

     11 

Other costs      2 

Sum      249 

The time registered in each group was adjusted according to the number of workers present in an 
average bronchoscopy. EBNA: Endobronchial needle aspiration.  

 

 

Day-ward costs 

Average refund for diagnosis related group (DRG) for one day in day care was 421 euro 

(2004 value). 

 

The costs presented in Paper 2 and Paper 3 

All costs presented in Paper 2 were recalculated to euro 2004 value. The costs in 

Paper 3 were recalculated from NOK 2007 value to euro 2007 value by the interbank 

rate for 31.12.2007 (7.9625). The time consumption for the pathology technician was 

reduced by expert opinion in Paper 2, not in Paper 3.  
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Table 4. Costs presented in Paper 2 and Paper 3 

 

 Paper 2 

(euro 2004) 

Paper 3 

(euro 2007) 

Biopsy 46 50 

Brushing 43 62 

TBNA/EBNA 159 195 

Washing 18 49 

Bronchoscopy 249  

Delay for a missed diagnosis 2354  

Willingness to pay for an additional 

positive sample 

 2800 
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Appendix A2 Building the decision analysis 
 

A2.2 The cost-minimisation analysis 

The decision node contained all possible strategies. A probability node defined a 

probability for different outcomes. The terminal node defined the final costs in the 

cost minimisation analysis.  

 

Figure 1: Biopsy vs. biopsy and brushing 

 

In Figure 1, the diagnostic yield of biopsy or biopsy and brushing defined the 

probability to reach the terminal node. A high diagnostic yield will give a high 

probability to reach the terminal node and thus low cost. The costs of five days in day 

ward and the cost of an additional bronchoscopy with the actual sampling technique 

was added between two chance nodes. The least costly strategy was preferred. All 

strategies in Paper 2 are displayed in Figure 2. 
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Figure 2: Decision analysis in Paper 2 

 

 

A2.3 The cost effectiveness analysis 

The cost-effectiveness analysis in Paper 3 contained a decision node, chance nodes 

and terminal nodes. The terminal nodes contained the cost of the actual strategy and 

the effectiveness. The effectiveness was defined as the average diagnostic yield in 

benign and malignant disease for the actual strategy. The chance node defined the 

probability for benign disease. The willingness to pay for one additional positive 

sample was defined as the cost of an additional bronchoscopy and five days in day 

ward.   
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Figure 3: The cost effectiveness analysis 

 

The cost-effectiveness graph displays the average diagnostic yield in benign and 

malignant disease and the cost for each strategy. 
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Figure 4: The cost-effectiveness graph 

 

The increase in cost was compared to the increase in effectiveness. The strategy was 

cost-effective when the incremental cost-effectiveness ratio (ICER: incremental cost / 

incremental effectiveness) was below the willingness to pay.  

 

Figure 5: Cost-effectiveness analysis 

 

 

Only the addition of brushing has an ICER below the willingness to pay of 2800 euro.  
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Appendix A3: Check out form for physicians 
 

Appendix A4: Inclusion form 

 



   144 

Appendix A4: Inclusion form 
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Appendix A5: Informed concent form 
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Appendix A6: Forms for the procedure 
A6.1: Form with allocation to EBUS/non-EBUS with a short description of the 

procedure. 
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A6.2: Detailed description of the procedure 
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Appendix A7: The physicians’ registration forms 
 

The physicians had to fill in: 

Procedure/patient number, date, allocation by randomisation, visibility on chest 

radiograph, multiple lesions, size, availability of CT thorax or chest radiograph, 

endobronchial visibility, whether the lesion was reached by fluoroscopy or EBUS, 

usefulness of EBUS, location of the lesion, number of TBNA aspirates, number of 

biopsies and brushings, reasons for omitting samples, answer from the 

cytotechnicians, sampling from compressions in the bronchial tree, technical 

problems, the physician’s code, and comments.  
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Appendix A8: Discomfort form for patients 
 

The patients were asked to mark the level of discomfort two hours after the 

bronchoscopy. 

 


