
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Cost-effectiveness of a nurse-led internet-based vascular risk factor 

management program: economic evaluation alongside a randomized 

controlled clinical trial 

AUTHORS Greving, Jacoba; Kaasjager, H.; Vernooij, Joris; Hovens, M.; 
Wierdsma, Judith; Grandjean, H.; van der Graaf, Yolanda; Wit, 
Ardine; Visseren, Frank 

 

VERSION 1 - REVIEW 

REVIEWER Jan Sorensen 
Institute of Public Health  
University of Southern Denmark  
Denmark 

REVIEW RETURNED 31-Dec-2014 

 

GENERAL COMMENTS This is a clear and concise cost-utility analysis of an internet-based 
nuse-led vascular risk factor management program conducted 
based on a multicentre RCT of 330 patients with a 12-month 
observation period.  
 
The analysis is well conducted.  
 
 
There may be a few repetitions that could be avoided e.g. p 9 l 16-
17 and 20-21.  
 
On p 4 l 4 - it could be made more specific about how many and 
which centres participated.  
 
p. 12 QOL: There could be more details about the missing data. 
Whay was multiple impuations not chosen - how sensitive were the 
results on the applied mean imputation? The discussion about this 
could be a bit more detailed (p 17, l 11-12).  
 
The cost analysis was conducted as with a short term perspective - 
i.e. marginal costing of staff relating to the hourly salary cost. It could 
be discussed whether this would hold in a longer time perspective 
and it could be considered to apply a factor to accounrt for the non-
patient related activitites and thus increasing the intervention costs.  
 
The cost of patients was excluded - should be discussed. The 
burden on patients will be different/higher with the internet which 
could be described more detalied in the discussion.  
 
The program cost i.e. the total cost including the planning of the 
intervention, software and procedure developments and training of 
staff has been disregarded. Could be included in the costing section 
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or at least included in the discussion.  
 
The primary outcome measure - change in Franingham Heart Risk 
score has not been described in the method section. Were there a 
noticable correlation with the EQ-5D score and costs - as perhaps 
would be expected.  
 
The anaylysis of EQ-5D appear to show baseline difference between 
groups. Recommended analytical strategy is to adjust for baseline 
difference.  
 
The introduction/background could provide more details about the 
theoretical expectations of behaviour and health change associated 
with the intervention. It is unclear and perhaps 
surprising/unexplained that colesterol level and smoking behaviour 
may be reduced by this intervention. How does the more specific 
internet communication with nurses relate to patients' change in 
behaviour?  
 
The reported cost difference (p 15 l 3-11) is insignificant. The study 
is not powered to identify group differences in these parameters. 
This should be pointed out more clearly.  
 
There could be a discussion whether certain subpopulations would 
benefit more or less from this intervention. Computer illiterates might 
not have same outcomes. 

 

REVIEWER Dr Pankaj Kumar Mishra 
James Cook University Hospital,  
Marton Road, Middlesbrough  
UK 

REVIEW RETURNED 26-Jan-2015 

 

GENERAL COMMENTS This is an interesting paper. Many thanks for giving me the chance 
to review this manuscript.  
 
I have a few coments.  
 
1) Cost effectiveness becomes relevant only when clinical 
effectivensss is proven. The authors should emphasise first that the 
clinical effectivenss is proven and hence they embarked on the 
journey to prove the cost effectivenss of this tool.  
 
2) The manuscript is a bit too long. The authors should be able to 
read it and edit it a bit.  
 
3) Design  
Line 7 Cost-effectiveness analysis alongside a randomized 
controlled trial.  
 
This is not very clear? Was it an RCT for some other outcome and 
cost effectiveness was added as one of the outcomes ? Can the 
authors please clarify? I can understand but not all readers will.  
 
4) What do the authors mean? (lines 11-13)  
 
330 patients with a recent clinical manifestation of vascular disease 
(myocardial infarction, stroke or peripheral arterial disease) and with 
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≥2 treatable vascular risk factors not on target.  
 
The authors know what they are saying and I understood it after 
reading the manuscript but not all readers will understand.  
 
5) Randomisation : In the Methods section The randomisation 
section should be clearly defined  
 
6) There are some tools like Predicted IQ score and ADI ( Area 
Deprivation Index) which might affect the patients aboility to use 
interent based programmes. I wont elaborate too much but there are 
2 published manuscripts on Informed Consent Process , links given 
below  
 
http://www.ncbi.nlm.nih.gov/pubmed/16932081  
 
http://www.ncbi.nlm.nih.gov/pubmed/20404290  
 
These manuscripts discuss the impact of IQ scores and ADI on 
outcomes of repsonse to questionnaires. It also discusses the 
advantages and disadvantages of face to face consultations ve 
postal methods.  
 
A brief discussion on these areas will help improve the manucript.  
 
Many thanks for aksing me to review this manuscript. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer #1:  
This is a clear and concise cost-utility analysis of an internet-based nurse-led vascular risk factor 
management program conducted based on a multicentre RCT of 330 patients with a 12-month 
observation period. The analysis is well conducted.  
 
We kindly thank the reviewer for all comments and suggestions for improvement. After reading the 
comments we realised that we have been unclear that we published the full details of the study 
design, intervention and clinical results of the trial previously (BMJ 2012;344:e3750). We do not feel 
to repeat some of the issues again in our cost-effectiveness paper, but have made more clear that 
this paper is accompanied by a paper on the clinical results of the trial.  
 
 
1. There may be a few repetitions that could be avoided e.g. p 9 l 16-17 and 20-21.  
 
The manuscript has been revised and its word count is now 2.999.  
 
2. On p 4 l 4 - it could be made more specific about how many and which centres participated.  
 
The IRIS trial was conducted in two centres in The Netherlands: at the Rijnstate Hospital Arnhem, a 
teaching hospital, and at the University Medical Center Utrecht. Full details of the study design and 
intervention have been described in our paper presenting the clinical results of the IRIS trial. (BMJ 
2012;344:e3750)  
 
3. p. 12 QOL: There could be more details about the missing data. Why was multiple imputations not 
chosen - how sensitive were the results on the applied mean imputation? The discussion about this 
could be a bit more detailed (p 17, l 11-12).  
 
We used single imputation techniques since less than 10% of the data were missing. We added to 
the Methods section: “Complete EQ-5D data were available for 90% (286) of the patients. We 
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imputed missing utility scores with linear interpolation between the two known values on either side or 
with last observation carried forward if the last value in series had a missing value.”  
 
In addition, we added to the Resource use paragraph of the Methods section: “Complete data on 
costs of consultations, in-patient hospital days were available for 85-89% of the patients. Missing 
values were imputed with the group mean for that particular cost item.”  
 
The last sentences of the Resource use paragraph of the Methods section now read: ”Complete data 
on costs of work absence and lost productivity were available for 91-92% of the patients. Missing 
values were imputed with the group mean for that particular cost item.”  
 
4. The cost analysis was conducted as with a short term perspective - i.e. marginal costing of staff 
relating to the hourly salary cost. It could be discussed whether this would hold in a longer time 
perspective and it could be considered to apply a factor to account for the non-patient related 
activities and thus increasing the intervention costs.  
 
We thank the reviewer for this suggestion. We gave too little consideration to the allocation of  
indirect costs (overheads and capital) to the hourly salary costs. In The Netherlands, these indirect 
costs were estimated to represent about 42% of the total costs of hospital services. We now applied 
this overhead factor which resulted in 1-year internet-based vascular risk factor management program 
costs of €220 per patient and changed Table 5 and Figure 2 accordingly.  
 
5. The cost of patients was excluded - should be discussed. The burden on patients will be 
different/higher with the internet which could be described more detailed in the discussion.  
 
We agree with the reviewer that a societal perspective involves patient time as well. However, we do 
not have data about the time patients spend in platform use. We only registered the number of logins, 
messages sent and measurement entered into the website. The use of the website has been 
described in detail in our paper presenting the clinical results of the IRIS trial.(BMJ 2012;344:e3750)  
 
Indeed, the burden on patients might be different, but it is unclear if this results in higher or lower 
burden with the internet-based vascular risk management program. Portal contacts may replace 
some real-time contact, that would reduce patient time investments, such as time spent waiting in the 
physician's office before their appointment, travel time etc.  
 
We added to the Discussion section: “The burden on patients might be different, but it is unclear if this 
results in higher or lower burden with the internet-based vascular risk management program. Portal 
contacts may replace some real-time contact, that would reduce patient time investments, such as 
time spent waiting in the physician's office before their appointment, travel time etc.”  
 
6. The program cost i.e. the total cost including the planning of the intervention, software and 
procedure developments and training of staff has been disregarded. Could be included in the costing 
section or at least included in the discussion.  
 
As in most cost-effectiveness analyses the developmental costs (e.g. writing the treatment program, 
computer programming, building the website) are disregarded. Besides, costs for training staff were 
disregarded. As these were one-time costs their impact on the cost of internet-based vascular risk 
management program per patient would be very low and is expected to decrease rapidly with time.  
 
We added to the Discussion section: “We restricted our analysis to actual costs during the 
intervention period and disregarded developmental costs and costs for training staff. As these were 
one-time costs their impact on the cost of internet-based vascular risk management program per 
patient would be very low and is expected to decrease rapidly with time.”  
We added to the Results section:  
 
7. The primary outcome measure - change in Framingham Heart Risk score has not been described 
in the method section. Were there a noticeable correlation with the EQ-5D score and costs - as 
perhaps would be expected.  
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We chose to describe the clinical results in this cost-effectiveness paper briefly, since full details have 
been described in our paper presenting the clinical results of the IRIS trial (BMJ 2012;344:e3750). 
There was no correlation between the change in Framingham Heart Risk score and EQ-5D 
(Spearman’s rho -0.007).  
 
8. The analysis of EQ-5D appear to show baseline difference between groups. Recommended 
analytical strategy is to adjust for baseline difference.  
 
Thank you for this valuable suggestion. We adopted a multiple regression approach including 
baseline EQ-5D as a covariate which yielded an incremental QALY difference of -0.014 (95%CI  
-0.034 to 0.007). We described in the Results section that the intervention did not result in a QALY 
gain at one year and changed Table 3 accordingly.  
 
9. The introduction/background could provide more details about the theoretical expectations of 
behaviour and health change associated with the intervention. It is unclear and perhaps 
surprising/unexplained that cholesterol level and smoking behaviour may be reduced by this 
intervention. How does the more specific internet communication with nurses relate to patients' 
change in behaviour?  
 
Treatment of vascular risk factors by nurse practitioners has been shown to be effective in reducing 
cardiovascular risk factors and vascular risk. Our hypotheses was that supporting self-management 
with an internet programme would add to the effectiveness of the nurse practitioner’s intervention. 
The background and rationale have been described in our paper presenting the clinical results of the 
IRIS trial.(BMJ 2012;344:e3750)  
 
10. The reported cost difference (p 15 l 3-11) is insignificant. The study is not powered to identify 
group differences in these parameters. This should be pointed out more clearly.  
 
We thank the reviewer for this comment. We added to the Discussion section: “As most cost-
effectiveness analyses performed alongside clinical trials, our study was not powered to detect a 
significant difference in costs”.  
 
11. There could be a discussion whether certain subpopulations would benefit more or less from this 
intervention. Computer illiterates might not have same outcomes.  
 
We agree with the reviewer that a limitation of the clinical trial is that results can be generalised to 
patients with access to the internet at home and with sufficient computer skills only. In our paper 
presenting the clinical results of the IRIS trial we discussed this issue already in the Discussion 
section, but now repeat this again in our cost-effectiveness paper.  
 
We added to the Discussion section: “Another limitation of the clinical trial is that results can be 
generalised to patients with access to the internet at home and with sufficient computer skills only”.  
   
Reviewer #2:  
This is an interesting paper. Many thanks for giving me the chance to review this manuscript. I have a 
few comments.  
 
1. Cost effectiveness becomes relevant only when clinical effectiveness is proven. The authors 
should emphasize first that the clinical effectiveness is proven and hence they embarked on the 
journey to prove the cost effectiveness of this tool.  
 
We appreciate this comment of the reviewer. Recently, we provided evidence that an internet-based, 
nurse-led treatment program on top of usual care for vascular risk factors had a small effect on 
lowering vascular risk and on lowering of some vascular risk factors in patients with vascular disease 
(BMJ 2012;344:e3750). To date, a factual cost-effectiveness analysis balancing the costs and effects 
is still lacking. We therefore carried out an economic evaluation alongside this trial to investigate the 
cost-effectiveness.  
 
We emphasized this in the Introduction section: “Recently, we provided evidence that an internet-
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based, nurse-led treatment program on top of usual care for vascular risk factors had a small effect 
on lowering vascular risk and on lowering of some vascular risk factors in patients with vascular 
disease (BMJ 2012;344:e3750).  
 
The last sentence of the Introduction section now reads: ”“We therefore carried out an economic 
evaluation alongside our multicentre, randomized trial, the Internet-based vascular Risk factor 
Intervention and Self-management (IRIS) Study, to investigate the cost-effectiveness.”  
 
2. The manuscript is a bit too long. The authors should be able to read it and edit it a bit.  
 
The manuscript has been revised and its word count is now 2.999.  
 
3. Design. Line 7 Cost-effectiveness analysis alongside a randomized controlled trial. This is not very 
clear? Was it an RCT for some other outcome and cost effectiveness was added as one of the 
outcomes ? Can the authors please clarify? I can understand but not all readers will.  
 
We have made more clear that the full details of the study design and intervention have been 
described in our paper presenting the clinical results of the IRIS trial. (BMJ 2012;344:e3750). We 
changed the Design section of the abstract (page 4), which now reads: Cost-effectiveness analysis 
alongside a randomized controlled trial (the IRIS study).  
 
4. What do the authors mean? (pag 4, lines 11-13) 330 patients with a recent clinical manifestation of 
vascular disease (myocardial infarction, stroke or peripheral arterial disease) and with ≥2 treatable 
vascular risk factors not on target. The authors know what they are saying and I understood it after 
reading the manuscript but not all readers will understand.  
 
We changed the Participants section of the abstract (page 4), which now reads: 330 patients with a 
recent clinical manifestation of atherosclerosis in the coronary, cerebral, or peripheral arteries and 
with at least two treatable risk factors not at goal.  
 
5. Randomisation : In the Methods section The randomisation section should be clearly defined  
 
Patients were allocated to receive either internet-based care or usual care using block randomisation 
with a block size of ten stratified per centre. Randomisation was done using an online randomisation 
procedure with a printed confirmation.  
 
We added to the Methods section: “Randomisation was done using block randomisation with a block 
size of ten stratified per centre and an online randomisation procedure with a printed confirmation.”  
 
6. There are some tools like Predicted IQ score and ADI ( Area Deprivation Index) which might affect 
the patient’s ability to use internet based programs. I won’t elaborate too much but there are 2 
published manuscripts on Informed Consent Process, links given below  
http://www.ncbi.nlm.nih.gov/pubmed/16932081  
http://www.ncbi.nlm.nih.gov/pubmed/20404290  
 
These manuscripts discuss the impact of IQ scores and ADI on outcomes of response to 
questionnaires. It also discusses the advantages and disadvantages of face to face consultations vs. 
postal methods. A brief discussion on these areas will help improve the manuscript.  
 
The reviewer refers to very interesting research on advantages and disadvantages of face-to-face 
consultations over self-administrated questionnaires. We understand that the reviewer points at the 
fact that not every patient will have access to internet or have sufficient cognitive skills and /or self-
management skills to be able to adequately communicate via internet and take active responsibility 
over his or her disease and treatment.  
 
The same point was brought forward by the other reviewer, and we now added some notes on this 
issue to the Discussion section: “A limitation of the clinical trial is that results can be generalised to 
patients with access to the internet at home and with sufficient computer skills only”.  
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