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Disclaimer 

Conditions of Use  

By using this model you signify your consent to these conditions of use. 

If you do not agree to these conditions of use, please do not use the model. 

The model is the property of the National Collaborating Centre for Women's and Children's 
Health (NCC-WCH) and is protected by copyright. 

Limitations of use 
Under no circumstances shall the NCC-WCH be liable for any special or consequential 
damages arising from the use or reliance on information contained within this model. 

Copyright enquiries 
For copyright enquiries, please email enquiries@ncc-wch.org.uk 

Model enquiries 
For any queries relating to the model itself contact pjacklin@ncc-wch.org.uk 

© 2010 National Collaborating Centre for Women's and Children's Health (NCC-WCH) 
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Chapter 1..Enable macros 

You first need to check that Excel’s settings are such that they allow macros to be enabled. 

Open Excel and using mouse left click the Office icon in the top left hand corner of the Ribbon. Then 

click the Excel options button at the bottom of the pop-up window as shown below. 

 

 

 

 

 

 

 

 

 

 

 

Then in the Excel options dialog box select Trust center from the menu options in the left hand 

pane, as shown below. 
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Then click the Trust Center Settings… button as shown below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the Trust Center dialog box select the ‘Disable all macros with notification’ option button as 

shown below. Choosing this means that Excel gives the user the option to enable macros when a 

spreadsheet containing macros is opened. Click the OK button on each dialog box 
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Now when you open an Excel 2007 spreadsheet which contains macros a security warning appears 

in the top left of the window, just below the menu bar. 

 

 

 

 

 

 

 

To enable macros: 

1. Click the options button (indicated by arrow) 

2. Check the Enable this content options button (see below) 

3. Click OK (see below) 
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#ÈÁÐÔÅÒ ςȣȢ.ÁÖÉÇÁÔÉÎÇ ÔÈÅ ÍÏÄÅÌ 

The user navigates the model primarily for the use of on screen buttons. When the user clicks the 

Start button, a title page is shown and displayed for 8 seconds unless manually closed by the user 

beforehand. The user is then taken to the main menu screen. The full set of model screens are 

shown below. 
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#ÈÁÐÔÅÒ σȣ-ÁÉÎ -ÅÎÕ 

On the Main Menu the user is presented with buttons that essentially facilitate either: 

i. Modifications to the data inputs of the model 

ii. Analyses of the data using the model’s inputs and assumptions 

 

There are also two option buttons which enable the user to toggle between viewing the model in full 

screen mode or in normal view. In full screen mode the model (or any Excel application) can be 

returned to the normal view by pressing the <Escape> button on the keyboard. 

 

The Main Menu also has a Reset default button, which returns all the model inputs to their default 

values, which are currently defined in a defaults macro.  
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#ÈÁÐÔÅÒ τȣ$ÁÔÁ %ÎÔÒÙ 

There are essentially four screens of data entry which are grouped according to the kind of data: 

 

1) Trial data 

 

The default data is based on the ACHOIS and Landon studies. Where possible data 

has been pooled but for some inputs it is based on one study or the other. In 

addition to event rates it also includes sample size which can then be used to 

establish a probability distribution for use in probabilistic analysis 

 

2) Costs 

 

The cost inputs here relate to those relating to screening/testing, treatment and the 

“downstream” costs relating to patient outcomes 

 

3) Utilities 

 

Ultimately, the model attempts to assess the overall effectiveness of the alternative 

screening/testing strategies in terms of QALYs (Quality Adjusted Life Years). In order 

to do this it is necessary to define the QALY associated with particular model 

outcomes relating to health related quality of life. For a cost per QALY to be useful 

to decision makers there has to be some decision rule about the willingness to pay 

for a QALY. The default of £20,000 per QALY is based on a value commonly used and 

recommended for NICE guidance. However, the user can amend this to reflect 

decision making in their own setting. 

 

4) Test characteristics 

 

Here the data relates to the sensitivity and specificity of the tests that make up the 

various screening strategies. 

In addition to the data entry options outlined above, further data entry also occurs on the 

population and results screen. The data entry on the screen relates to the woman’s risk of GDM and 

test acceptance (probability that the woman will attend). This screen allows the user to see the 

immediate impact of changing these inputs on model results. 

Some data inputs can be made using a slider (operated with computer mouse) and/or by entering 

directly into an Excel cell. The user should be aware that manually inputting data into cells where a 

slider input is possible, will mean that that particular slider will cease to work until the Reset default 

button is pressed1. However, the models outputs will continue to be generated correctly for any 

given cell value. 

                                                             
1 This is because a formula linked to the slider is over-written by manually entering data in the cell 
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#ÈÁÐÔÅÒ υȣ$ÅÔÅÒÍÉÎÉÓÔÉÃ ÁÎÁÌÙÓÉÓ 

Pressing the Population and results button takes the user to the deterministic analysis, where cost-

effectiveness is calculated based on the point estimate values of model inputs. The results are 

presented in both tabular and graphical form. By clicking on the graph the user can see a much 

bigger version.  

Each time the Population and results button is pressed, a macro is run which calculates the 

incremental cost-effectiveness of the different strategies. Hence, if the user changes any data inputs 

on the other data entry screens the results will automatically be updated when they are viewed. The 

effects of the macro appear instantaneous to the user. 

The same macro is caused to run anytime the user moves any of the sliders on the population and 

results  screen, and this allows the user to see the immediate impact of changing these inputs on 

results. 

Only if the user inputs numerical values into the cells manually, will the results not automatically 

update. However, the results are recalculated if the user presses the Results refresh button. 
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#ÈÁÐÔÅÒ υȣ#ÏÓÔ-effectiveness 
acceptability curve 

This produces a probabilistic sensitivity analysis where the woman’s risk of GDM is held constant and 

the probability of a strategy being cost-effective is calculated for different willingness to pay for a 

QALY (from zero implying cost minimisation through to £40,000 per QALY in £1,000 increments). 

A total of 10,000 simulations are run and a progress bar gives the user feedback on the percentage 

complete. Total run time is not long and can be less than one minute but exact time may depend on 

a number of factors relating to the PC being used (processor speed, memory, other applications 

running – e.g. virus checking software etc). 

 

The status bar, at the bottom of the screen, also gives information on the number of simulations 

completed and the number of willingness to pay iterations completed if the model is not being run 

in full screen mode. When the analysis is complete a chart like the one shown below is displayed. 
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Chapter 6...Probabilistic sensitivity 
analysis 

This probabilistic sensitivity analysis calculates the probability that different strategies will be cost-

effective at different levels of risk. This is then graphed with the strategy having the highest 

probability of being cost-effective at a given risk depicted. 

When the relevant on-screen button is pressed to run this analysis, the user is required to enter the 

number of simulations they wish to run for each level of risk. The analysis compares 150 different 

risk levels from 0.1% to 15% in 0.1% increments. 

 

For published analyses a figure of 10,000 is reasonable but the user should be aware that this may 

take a long time to run, depending on PC run times of between 2-6 hours have been observed 

running this analysis for 10,000 simulation per risk level (1.5 million simulations in total). The basic 

effect can be observed with a much smaller sample but the resulting graph will be less smoothed. 

A progress bar is again used to reassure the user that the application has not crashed or become 

‘stuck’. In normal screen mode the number of completed risk levels is also indicated in the status 

bar. 

The two charts below (for different inputs) show analyses undertaken with 10,000 and 400 

simulations respectively 
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Appendix...Inside the black box 

Serious perinatal complication weights 
The <SPC worksheet> calculates the total number of serious perinatal complications in both trial 

arms. It then also sums: 

 Shoulder dystocia 

 Deaths 

 Birth trauma 

 

It then assigns a weight to each of these outcomes, which forms the basis of a weighted QALY of a 

serious perinatal complication (also calculated on this sheet) and also the weighted cost of a serious 

perinatal complication. 

Live Values 
All potentially probabilistic data inputs are linked to cells on the <Live values> worksheet. When the 

CEAC or PSA is chosen the macro sets cell B1 on this sheet = 1. This tells the spreadsheet that the 

value that must be used is a probabilistic one sampled from a distribution. This value is generated in 

Column D and this will also be the ‘live value’ in column B for probabilistic analyses. However, when 

the Population and results button is pressed the macro that runs sets cell B1 on this sheet to 0 

which causes the ‘live value’ column to pick from the point estimate calculated in column c.  

Any changes in the data entry to probabilistic inputs will automatically lead to a change in the 

distributions from which data is sampled. 

Basic Results 
The <Basic Results> worksheet calculates the number of true positives, false positives, true negatives 

and false negatives for each strategy based on data inputs for risk of disease, test sensitivity and test 

specificity and test acceptance rates. With this information, the spreadsheet use cost data to 

calculate the screening/diagnostic cost and treatment cost of each strategy. 

Pathways insulin 
The calculations which transform model inputs into outputs are largely undertaken in the <Pathways 

insulin> worksheet. For each strategy possible patient outcomes are listed. The model then uses 

data on TP, FP, and FN from the <Basic Results> worksheet. Then using the data from the < live 

values> worksheet the probability of different outcomes is calculated according to whether the 

woman is treated (TP, FP) or not treated (FN). A weighted cost of these “downstream” outcomes is 

then also calculated. 
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QALY gain 
The worksheet <QALY gain> performs the calculations which determine the QALY gain from each 

strategy. It uses data from the <Pathways insulin> worksheet together with data on treatment 

duration and the weighted QALY loss associated with a serious perinatal complication in order to 

make these calculations 

Model results 
The cost and QALY associated with each strategy are pulled together in a range (H56:L64) on the 

<Population> worksheet. This table is not seen by the user. 

Deterministic analysis 
At the core of the deterministic analysis is the ICER macro. The first thing this macro controls is that 

it sets a cell value to ensure that point estimates are used for potentially probabilistic model inputs. 

Its next task is a bubble sort which ranks the treatments from lowest cost to highest cost. It then 

undertakes an in iterative process to rule out those strategies where either strict or extended 

dominance exists. 

When this process is complete it writes (note not paste) the values into a table of results on the 

<Population> worksheet that the user does see. In this table the treatments are listed in order of 

cost. The macro also writes data into cells (T8:U15) which are not seen by the model user. These 

values indicate whether the strategy is dominated (and the type), dominant or the incremental cost-

effective ratio. The formula in cells (K8:K15) use this data to complete the table. 

The code of the ICER macro is given below and runs whenever the population and results button is 

pressed or a slider on the <Population worksheet is moved: 

Sub ICER() 

Worksheets("Live values").Range("b1").Value = 0 

Dim treatment(8) As String, cost(8) As Integer, qaly(8), ICER(8) As Currency, dominance(8) 

As Byte 

Dim tempproc As String, tempcost As Integer, tempQALY 

Dim bubblesort As Byte, inccost As Currency, incQALY, zerosum As Byte 

 

For n = 1 To 8 

treatment(n) = Worksheets("Population").Cells(n + 56, 4).Value 

cost(n) = Worksheets("Population").Cells(n + 56, 12).Value 

qaly(n) = Worksheets("Population").Cells(n + 56, 11).Value 

Next n 
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'bubblesort 

 

line1: 

bubblesort = 0 

 

For m = 1 To 7 

    For nest = m + 1 To 8 

        If cost(nest) < cost(m) Then 

            bubblesort = 1 

            tempcost = cost(m) 

            cost(m) = cost(nest) 

            cost(nest) = tempcost 

            tempproc = treatment(m) 

            treatment(m) = treatment(nest) 

            treatment(nest) = tempproc 

            tempQALY = qaly(m) 

            qaly(m) = qaly(nest) 

            qaly(nest) = tempQALY 

        End If              

    Next nest 

Next m 

 

If bubblesort = 1 Then GoTo line1 

 

'place values 

For place = 1 To 8 
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Worksheets("Population").Cells(place + 7, 8).Value = treatment(place) 

Worksheets("Population").Cells(place + 7, 9).Value = cost(place) 

Worksheets("Population").Cells(place + 7, 10).Value = qaly(place) 

Next place 

 

'Calculating ICERs and dominance 

 

    '0= strategy is dominated by other strategies 

    '1=strategy dominates strategies 

    '2=strategy is bettered by extended dominance 

    '3=strategy needs an ICER calculating 

     

'First set dominance variable for all strategies = 3 

For initial = 1 To 8 

dominance(initial) = 3 

Next initial 

 

'Determine max cost and min QALY, which defines dominant strategy if any 

 

Dim maxQALY As Currency 

Dim mincost As Long 

maxQALY = 0 

mincost = 10000000 

 

For maxi = 1 To 8 

If qaly(maxi) > maxQALY Then maxQALY = qaly(maxi) 

If cost(maxi) < mincost Then mincost = cost(maxi) 

Next maxi 
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'strict dominance 

For dominant = 1 To 8 

    If qaly(dominant) = maxQALY And cost(dominant) = mincost Then dominance(dominant) 

= 1 

Next dominant 

 

For l = 1 To 8 

For c = 1 To 8 

    If c <> l Then 

        If cost(c) < cost(l) And qaly(c) >= qaly(l) Then dominance(l) = 0 

        If cost(c) = cost(l) And qaly(c) > qaly(l) Then dominance(1) = 0 

    End If 

Next c 

Next l 

 

Line2: 

'generate icer 

 

For i = 1 To 8 

If dominance(i) < 3 Then GoTo Line3 

If i = 1 Then 

    ICER(i) = cost(i) / qaly(i) 

    GoTo Line3 

End If 

    'loop calculates icer against next non-dominated strategy 

    For k = i - 1 To 1 Step -1 

    zerosum = 0 

    inccost = cost(i) - cost(k) 

    incQALY = qaly(i) - qaly(k) 
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    If inccost = 0 And incQALY = 0 Then zerosum = 1 

            If dominance(k) = 3 And zerosum = 0 Then 

            ICER(i) = (cost(i) - cost(k)) / (qaly(i) - qaly(k)) 

            GoTo Line3 

        End If 

    Next k 

ICER(i) = cost(i) / qaly(i) 

     

Line3: 

Next i 

 

'check for extended dominance 

Dim extended As Byte 

 

extended = 0 

 

For j = 1 To 7 

For check = j + 1 To 8 

If ICER(j) > ICER(check) And ICER(check) > 0 Then 

    dominance(j) = 2 

    ICER(j) = 0 

    extended = extended + 1 

End If 

Next check 

Next j 

 

If extended > 0 Then GoTo Line2 
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'Place icer calcs in results worksheet 

 

For Results = 1 To 8 

 

Worksheets("Population").Cells(Results + 7, 20).Value = dominance(Results) 

Worksheets("Population").Cells(Results + 7, 21).Value = ICER(Results) 

 

Next Results 

 

End Sub 

 

CEAC 
This probabilistic analysis, holding risk constant, is controlled by the CEAC macro. A 1st For...Next 

loop generates 10,000 simulation results. A 2nd For...Next loop then cycles through all the willingness 

to pay values. A nested loop within that calculates the number of times each strategy is the most 

cost-effective in the 10,000 simulations. These results are then written to the <CEAC> worksheet 

which is the basis of the graph of the result which the user sees. The CEAC macro is given below: 

Sub CEAC() 

Worksheets("Blank").Select 

Worksheets("Live values").Range("b1").Value = 1 

 

Application.ScreenUpdating = False 

 

Dim cost(8, 10000), qaly(8, 10000), WTP As Long 

Dim netbenefit, maximum As Long 

Dim count(8, 40) 

Dim percent As Integer 

 

UserForm2.Show 
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For sim = 1 To 10000 

Worksheets("Live values").Calculate 

Worksheets("Pathways insulin").Calculate 

Worksheets("QALY gain").Calculate 

Worksheets("Population").Calculate 

Worksheets("Basic results").Calculate 

For treatment = 1 To 8 

cost(treatment, sim) = Worksheets("Population").Cells(treatment + 56, 12) 

qaly(treatment, sim) = Worksheets("Population").Cells(treatment + 56, 11) 

Next treatment 

Application.StatusBar = sim & " of 10,000 simulations complete" 

percent = sim / 10000 * 100 

 

UserForm2.ProgressBar1.Value = percent 

UserForm2.Label1.Caption = Str(percent) & "%" 

UserForm2.Repaint 

 

Next sim 

 

For cycle = 0 To 40 

WTP = cycle * 1000 

For n = 1 To 10000 

maximum = -1000000 

For j = 1 To 8 

netbenefit = qaly(j, n) * WTP - cost(j, n) 

    If netbenefit > maximum Then 

    maximum = netbenefit 
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    strategy = j 

    End If 

Next j 

count(strategy, cycle) = count(strategy, cycle) + 1 

Next n 

Application.StatusBar = cycle + 1 & " of 41 WTP analyses complete" 

Application.StatusBar = False 

 

Next cycle 

 

'write CEAC count data 

For k = 1 To 8 

For m = 0 To 40 

Worksheets("CEAC").Cells(m + 3, k + 19) = count(k, m) / 10000 

Next m 

Next k 

 

UserForm2.Hide 

Worksheets("CEAC chart").Select 

Application.ScreenUpdating = True 

 

End Sub 

Probabilistic sensitivity analysis 
This is controlled by the PSA macro. The macro has an intial For...Next loops for each different risk 

level being modelled. Within that is a nested For...Next loop, where the number of cycles is 

determined by a user input.  Within these loops there are also instructions which count the times 

that each strategy was cost-effective in the simulations. These values are then written into the 

<PSA> worksheet and in further columns a formula is used so that just the percentage cost-effective 

of the most cost-effective strategy is given for each level of risk. The code for this macro is: 

Sub PSA() 
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Dim simulations As Integer 

 

Worksheets("Blank").Select 

Worksheets("Live values").Range("b1").Value = 1 

simulations = Application.InputBox("How many simulations do you wish to run for each risk level 

(150 x simulations)?") 

Worksheets("PSA").Range("B154").Value = simulations 

 

Application.ScreenUpdating = False 

 

Dim cost(8, 10000), qaly(8, 10000) 

Dim netbenefit, maximum As Long 

Dim count(8, 150) As Integer, strategy As Byte 

Dim percent As Integer 

 

UserForm2.Show 

 

'set simulation to run from individual risk of disease of 0.1% to 15% 

 

For risk = 1 To 150 

Worksheets("Population").Range("b74").Value = risk 

 

percent = risk / 150 * 100 

UserForm2.ProgressBar1.Value = percent 

UserForm2.Label1.Caption = Str(percent) & "%" 

UserForm2.Repaint 

 

'run simulations 



 
N C C - W C H  

 
Page 25 

 

For sim = 1 To simulations 

Worksheets("Live values").Calculate 

Worksheets("Pathways insulin").Calculate 

Worksheets("QALY gain").Calculate 

Worksheets("Population").Calculate 

Worksheets("Basic results").Calculate 

maximum = -1000000 

For treatment = 1 To 8 

cost(treatment, sim) = Worksheets("Population").Cells(treatment + 56, 12) 

qaly(treatment, sim) = Worksheets("Population").Cells(treatment + 56, 11) 

netbenefit = Worksheets("utilities").Range("F20") * qaly(treatment, sim) - cost(treatment, sim) 

    If netbenefit > maximum Then 

        maximum = netbenefit 

        strategy = treatment 

    End If 

Next treatment 

count(strategy, risk) = count(strategy, risk) + 1 

Next sim 

 

Application.StatusBar = risk & " of 150 GDM risk PSA complete" 

 

Next risk 

 

Application.StatusBar = False 

UserForm2.Hide 
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'write results to cells 

For n = 1 To 150 

For m = 1 To 8 

Worksheets("PSA").Cells(n + 1, m + 1) = count(m, n) 

Next m 

Next n 

 

Worksheets("PSA chart").Select 

Application.ScreenUpdating = True 

 

End Sub 

 

 

 

 


