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VERSION 1 - REVIEW 

REVIEWER Iryna Schlackow 
University of Oxford, United Kindgom 

REVIEW RETURNED 17-May-2016 

 

GENERAL COMMENTS The paper is well written and addresses an important question. The 

field of telehealth interventions certainly has a lot of potential. Most 

analyses seem suitable for the purposes, but some are not 

reproducible without an additional level of detail, particular the SUR 

method. My main comments are summarised below: 

Methods: 

- The definition of a responder is unclear; was it any reduction 

on the 10-year cardiovascular risk, or reduction by a pre-

specified number? 

- Why did the authors map the EQ-5D-5L responses into EQ-

5D-3L instead of using the EQ-5D-5L UK valuations 

directly? 

- It is unclear how the seemingly unrelated regression 

approach was applied. Were costs and effects modelled 

separately, but assuming correlated errors? If so, were the 

equations adjusted for any covariates? In fact, the SUR 

approach may lead to biased estimates when used in 

adjusted regressions. It would also be very interesting to see 

whether the baseline imbalance can be explained by any 

other covariates. 

Results: 

- It would be good to see not just the incremental QALYs but 

in fact reductions in QALYs as well as other (more objective) 

CV-related outcomes in each arm. Was the effect on QALYs 

so small in part because the reductions in each arm were 

small anyway? I understand from the text that the results will 

be appear in the HTA, but is it possible to get any 

indication? 

Discussion/limitations 
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- I wonder whether a limitation of the study is willingness of 

study participants to adhere to the intervention regardless of 

which arm they are in, ie the study participants not 

necessarily being representative of the target population. 

This is of course a limitation of any trial, but might be 

particularly influential in telehealth interventions. Has any 

comparison been done between adherence in study 

participants and that in general population? 

Figures/Tables 

- These are well presented and very detailed, which is good 

but perhaps some information can be presented more 

concisely. For example, in most tables there is no need to 

have a separate column for N, as it is unchanged for a large 

number of rows. Instead, it would suffice to incorporate it 

into the first column. 

 

 

REVIEWER Paddy Gillespie 
Economics  
NUI Galway  
Ireland 

REVIEW RETURNED 18-May-2016 

 

GENERAL COMMENTS This paper reports on the cost effectiveness of a telehealth 
intervention for patients with raised cardiovascular disease risk 
based on an economic evaluation conducted alongside a 
randomised controlled trial. In particular, the paper presents results 
of a cost utility analysis which reports the mean differences in costs 
and QALYs between the telehealth intervention and the usual 
primary care arm over a follow up period of 12 months, as well as 
the uncertainty surrounding these point estimates using confidence 
intervals and cost effectiveness acceptability curves. The paper also 
reports the results of a cost consequence analysis for a range of 
outcomes including the disease specific measure of QRISK2 
response. The results indicate a non-significant increase in QALYs, 
a significant increase in costs, and a 77% probability that the 
telehealth intervention is cost effective at a threshold value of 
£20,000 per QALY gained. While the time horizon of the analysis is 
limited to 12 months, this is extended to the patient lifetime in a 
complementary analysis. There may be an argument that both 
analyses should be combined in a single paper; however I will leave 
this for the editor to consider. Moreover, I am content that the trial-
based economic evaluation reported in this paper makes a 
contribution to the literature on its own merits. That said, while this 
appears to be a well conducted analysis, the paper, as it is currently 
written, structured and presented, requires revision before it can be 
accepted for publication. I detail my suggested revisions below:  
Major points:  
• I suggest that the ‘cost-consequence’ section be removed from the 
paper. Either the paper should focus solely on the cost utility 
analysis, whereby the alternative options are compared on the basis 
of costs and QALYs, or the paper should include both the cost utility 
analysis and a cost effectiveness analysis, in which the outcome of 
interest is the QRISK2 response. The incremental cost effectiveness 
ratio would report the additional cost per percentage point reduction 
in QRISK2 score and the cost effectiveness acceptability curves 
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would report that probability that the intervention is cost effective at a 
range of (admittedly hypothetical) threshold values per percentage 
point reduction in QRISK2 score. Moreover, the analysis above 
should be conducted from a healthcare provider perspective, in 
which only NHS costs in included, and repeated for the broader 
perspective, in which NHS costs and private costs are included.  
 
• The Methods section of the paper requires significant revision as 
not all the relevant information is currently presented, while other 
information is not presented in the most clear or coherent fashion. 
To this end, I suggest that the Methods section be restructured 
under the following subsection headings within which existing 
information can be relocated and new information added:  
 
o Randomised Controlled Trial: This subsection should detail the 
RCT (linking to references for the protocol and the clinical 
effectiveness papers). The source of ethical approval for the RCT 
should be identified. The recruitment process of participants, the 
randomisation process, the exclusion criteria, and the follow up 
period should be described. This should be linked to a Table which 
presents the descriptive statistics for data on the baseline 
characteristics of the intervention and control arms. The alternative 
treatment options should be described. In this respect, the authors 
need to provide more information on what the ‘usual care’ control 
arm included. Loss to follow up should be described over the course 
of the RCT. The primary clinical outcome should be detailed and the 
results of clinical effectiveness analysis on this outcome briefly 
described.  
 
• Economic Evaluation: This subsection should present an overview 
of the economic evaluation which is described in more detail in the 
subsections which follow. In particular, the mode of analysis should 
be stated: a trial-based analysis with a time horizon of 12 months. 
The perspective with respect to costs should be stated: i.e. 
healthcare provider; private expenses. Whether or not costs were 
discounted should be stated. The outcome measures should be 
stated: disease specific (QRISK2) and generic (QALYs estimated 
using EQ5D). Details on how the resource use and outcome data 
were collected should be presented: i.e. questionnaires at various 
time points. The guidelines used to inform the statistical analysis 
should be referenced e.g. CONSORT. The statistical analysis 
process should be summarized: i.e. the regression framework used 
to conduct the incremental analyses and the approaches adopted to 
analyse uncertainty: 95% CIs, cost effectiveness acceptability 
curves, sensitivity analysis. State the statistical packages used for 
analysis.  
 
• Cost Analysis: This subsection details the costing process as is 
currently detailed in the ‘measurement and valuation of resource 
use’ section of the paper. In addition, the authors also provide detail 
on the imputation process adopted for the cost data and on the 
regression approach used to calculate incremental costs. At present, 
the authors adopt a SUR approach which accounts for the 
correlation between the cost and outcome data, but which does 
make assumptions relating to the normality of the cost and outcome 
data. Cost data, in general although potentially not in this case, 
exhibit non-normality which may require alternative regression 
specification such as, for example, a GLM with GAMMA distribution 
and log-link. The authors need to justify their choice of regression 
approach or provide a further sensitivity analysis in which they adopt 
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an alternative speciation such as a GLM for the cost data analysis. 
While this would mean modelling costs and outcomes separately, it 
does warrant consideration.  
 
• Effectiveness Analysis: This subsection should detail the process 
with respect the estimation of the outcome measures used in the 
analysis. For the cost effectiveness analysis, this is the QRISK2 
score. The imputation and the statistical analysis approaches for the 
analysis of QRISK2 score should be described. For the cost utility 
analysis, the outcome of interest is the QALY and the process of 
how it is estimated, imputed and analysed should be detailed in this 
subsection.  
• Cost Effectiveness Analysis: This subsection should detail the 
process of economic evaluation and how the results for the 
incremental costs and incremental effects are brought together to 
examine the cost effectiveness of the alternative healthcare 
interventions. At present, this is somewhat lacking in the paper. That 
is, the authors mention incremental cost effectiveness ratios, 
incremental net benefits, threshold values and cost effectiveness 
acceptability curves; however, they do not sufficiently describe what 
these are and how they should be interpreted. That is, what are the 
decision rules that define one treatment as more cost effective than 
an alternative and how do these concepts inform this process. The 
statistical analysis also needs to be described in more detail. The 
authors state that they use SUR regression to estimate the mean 
cost and mean outcomes that are used to generate the ICERs and 
INB statistics and their respective confidence intervals. However, 
uncertainty in the analysis is also examined used cost effectiveness 
acceptability curves and the authors do not report how these were 
estimated: i.e. parametrically, non-parametrically, or probabilistically. 
This process needs to be described in this subsection.  
 
• The changes to the Methods section as described above will have 
implications for the other sections of the paper and the authors 
should ensure consistency through the revised paper.  
 
Minor points and suggestions:  
ABSTRACT:  
Design: Cost effectiveness and cost utility analysis alongside a 
randomised controlled trial  
Participants: Include the number of patients  
Interventions: Include the Intervention and Control. Include the 
number of patients randomised to each arm.  
Outcome measures: Incremental costs, QRISK2 score, quality 
adjusted life years (QALYs) gained estimated using the generic 
EQ5D instrument, and expected cost effectiveness at 12 months trial 
follow-up.  
Results: Revise and remove the following: 641 participants were 
randomised – 325 to receive the telehealth intervention in addition to 
usual care and 316 to receive only usual care. 18% of participants 
had missing data on either costs, utilities, or both. Multiple 
imputation was used for the base case results.  
Conclusions: Less definitive. It is for policy makers to decide 
whether a probability value of 0.77 is sufficient evidence.  
 
STRENGTHS and LIMITATIONS  
Remove the scalability point. It is not the remit of economic 
evaluation to address budget impact.  
INTRODUCTION  
Line 78 – Include a line or two on the findings from the clinical 
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effectiveness analysis to motivate the need for the cost effectiveness 
analysis.  
METHODS  
As detailed above.  
RESULTS  
This should focus solely on the results for the costs, outcomes and 
cost effectiveness analyses.  
DISCUSSION  
The authors need to rewrite this section. At present, it does not read 
well. For example, the first paragraph should provide the overall 
context for the work, describe the objective of the paper, the method 
undertaken, and the results generated. This lack of precision is 
present throughout the Discussion section.  
TABLES  
There are multiple tables in the paper and supplementary analysis. 
The tables need to be revised to reflect the changes suggested 
above.  
A new ‘Table 1: Baseline Characteristics’ needs to be included. This 
table should summarise the descriptive statistics for the intervention 
and control arms.  
Typically, it is standard practice to report results for both resource 
use and costs in the paper. That said, I will leave it to the editor to 
decide whether the resource use data should be moved from the 
appendix to the paper. 

 

VERSION 1 – AUTHOR RESPONSE 

REVIEWER 1  

 

REVIEWER COMMENT  

The paper is well written and addresses an important question. The field of telehealth interventions 

certainly has a lot of potential.  

 

Most analyses seem suitable for the purposes, but some are not reproducible without an additional 

level of detail, particular the SUR method. My main comments are summarised below:  

 

RESPONSE  

 

See responses below.  

 

REVIEWER COMMENT  

The definition of a responder is unclear; was it any reduction on the 10-year cardiovascular risk, or 

reduction by a pre-specified number?  

 

RESPONSE  

 

The definition of a ‘responder’ was pre-specified in the published trial protocol as “the maintenance or 

reduction of 10-year cardiovascular risk estimated on  

the basis of QRISK2 score after 12 months”  

`  

We have amended the text to clarify this definition – see line 274 in the revised manuscript.  

 

REVIEWER COMMENT  

Why did the authors map the EQ-5D-5L responses into EQ-5D-3L instead of using the EQ-5D-5L UK 

valuations directly?  
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RESPONSE  

 

The EQ-5D-5L valuations were not available at the time of analysis.  

 

We have added text to clarify this point – see line 145 in the revised manuscript.  

 

REVIEWER COMMENT  

It is unclear how the seemingly unrelated regression approach was applied. Were costs and effects 

modelled separately, but assuming correlated errors? If so, were the equations adjusted for any 

covariates? In fact, the SUR approach may lead to biased estimates when used in adjusted 

regressions. It would also be very interesting to see whether the baseline imbalance can be explained 

by any other covariates.  

 

RESPONSE  

 

The SUR approach, whether in modelling cost and effect or in other contexts, requires separate 

equations for different dependent variables, the error terms of which are correlated. This offers the 

potential for an efficiency gain over separately modelling each dependent variable.  

 

We used this standard approach to SUR estimation to produce our estimates of cost-effectiveness. In 

a two-equation system, we regressed costs and QALYs on a binary variable indicating allocation to 

trial arm. For the QALY equation, we included baseline utility as a covariate. No other adjustments for 

covariates were made. We are confident that this is a reasonable approach to analysing data (e.g. 

see the discussion in Chapter 7 of Willan and Briggs, ‘Statistical analysis of cost-effectiveness data’, 

2006.  

 

Given the randomization procedure used (described in the published protocol and the main trial paper 

now published the BMJ), we have no grounds for suspecting baseline imbalance to be explained by 

any other covariates.  

It would be good to see not just the incremental QALYs but in fact reductions in QALYs as well as 

other (more objective) CV-related outcomes in each arm.  

 

REVIEWER COMMENT  

Was the effect on QALYs so small in part because the reductions in each arm were small anyway? I 

understand from the text that the results will be appear in the HTA, but is it possible to get any 

indication? RESPONSE  

 

We are unclear what the Reviewer means by ‘reductions in QALYs as well as other (more objective) 

CV-related outcomes’. More detail on the CVD-related outcomes is available in the companion BMJ 

paper and in the monograph that will appear in the NIHR journals library. In addition, we have now 

also complemented the presentation of the CVD-related outcomes in the cost-consequence table with 

a further short description of CVD risk outcomes from the trial. See lines 279-285 in the revised 

manuscript.  

 

 

We understand that the remark ‘reductions in each arm were small anyway’ refers to modest 

reductions in CVD risk. Our interpretation is that the trial produced a modest but statistically 

insignificant improvement in CVD risk, which was nevertheless associated with a small QALY 

improvement. This interpretation features in the Discussion section.  

 

REVIEWER COMMENT  
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I wonder whether a limitation of the study is willingness of study participants to adhere to the 

intervention regardless of which arm they are in, ie the study participants not necessarily being 

representative of the target population. This is of course a limitation of any trial, but might be 

particularly influential in telehealth interventions. Has any comparison been done between adherence 

in study participants and that in general population?  

 

RESPONSE  

 

 

A number of issues are raised by this comment.  

 

One relates to whether participants in the trial are representative of the target population. There was a 

low recruitment rate, and we cannot be sure how much this is due to lack of interest in telehealth or 

lack of willingness to take part in research.  

 

This issue does not affect the between-arm comparisons undertaken in the trial, but does affect the 

generalizability of the results. This issue affects all or most trials, and we are limited to describing the 

effect of the intervention on those randomized. We have now added text to the ‘Limitations’ section of 

the paper – see line 345  

 

However, as part of the programme grant of which this work is part, some of the authors on the 

present paper did assess the level of interest in using telehealth and found widespread interest (see 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4034113/)  

 

A further issue raised by this comment is that of incomplete adherence to the intervention, but we do 

not consider this as a limitation - a strength is that our analysis reflects real life, includes people who 

don’t adhere, and this enhances generalisability.  

 

We do not have any information about similarities or differences in adherence between study 

participants and the general population.  

 

REVIEWER COMMENT  

These are well presented and very detailed, which is good but perhaps some information can be 

presented more concisely. For example, in most tables there is no need to have a separate column 

for N, as it is unchanged for a large number of rows. Instead, it would suffice to incorporate it into the 

first column.  

 

RESPONSE  

 

We have removed separate columns for ‘N’ from Tables 2 and 3 in the main text.  

 

We have also clarified the ‘N’ in each arm of the complete case analysis table (Table 6)  

 

We feel it is necessary to retain separate columns for ‘N’ in other tables, including those in the 

appendix, as most of these data are based on available responses, which differ according to 

responses to individual questions.  

 

REVIEWER 2  

 

 

REVIEWER COMMENT  

That said, while this appears to be a well conducted analysis, the paper, as it is currently written, 
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structured and presented, requires revision before it can be accepted for publication. I detail my 

suggested revisions below:  

 

RESPONSE  

 

See responses below.  

 

REVIEWER COMMENT  

I suggest that the ‘cost-consequence’ section be removed from the paper. Either the paper should 

focus solely on the cost utility analysis, whereby the alternative options are compared on the basis of 

costs and QALYs, or the paper should include both the cost utility analysis and a cost effectiveness 

analysis, in which the outcome of interest is the QRISK2 response. The incremental cost 

effectiveness ratio would report the additional cost per percentage point reduction in QRISK2 score 

and the cost effectiveness acceptability curves would report that probability that the intervention is 

cost effective at a range of (admittedly hypothetical) threshold values per percentage point reduction 

in QRISK2 score. Moreover, the analysis above should be conducted from a healthcare provider 

perspective, in which only NHS costs in included, and repeated for the broader perspective, in which 

NHS costs and private costs are included.  

 

RESPONSE  

 

The Reviewer suggests removing a number of outcomes that were pre-specified in the published trial 

protocol.  

 

We do not think there is any advantage to withholding from readers these pre-specified outcomes, 

and indeed that to do so would go against the ethos of transparency in reporting of clinical trials (e.g. 

see http://compare-trials.org/). Many of these outcomes are presented in the cost-consequence 

analysis, which is a natural place to present these outcomes and avoids most or all of the problems to 

which the Reviewer’s proposal gives rise, as detailed in subsequent responses below.  

 

The Reviewer suggests that a distinction be made between ‘cost-utility’ analysis on the one hand, and 

‘cost-effectiveness’ analysis on the other, and that the paper should focus on one type of outcome or 

the other. The Reviewer also suggests reporting ICERs in terms of reductions in QRISK2 score, 

which we consider would be difficult to interpret. We first address the general issue of distinguishing 

between cost-utility analysis and cost-effectiveness analysis, before considering the case for reporting 

an outcome measure other than QALYs.  

 

The distinction between cost-effectiveness analysis and cost-utility is more apparent than real. In 

particular, any non-utility ‘effect’ can be expressed in terms of a cost-effectiveness threshold of some 

form, and therefore is ultimately expressible (in principle) in terms of QALYs or other outcomes, given 

a fixed value of a cost-effectiveness threshold. It seems much more intuitive and helpful to readers to 

present our findings as specified in the trial protocol, namely using easily interpretable QALY 

outcomes.  

 

The distinction between cost-utility and cost-effectiveness analyses is also increasingly a semantic 

one. As the Drummond et al textbook, 4th edition notes on p8 ‘[Cost utility analyses] are essentially a 

variant of cost-effectiveness and are often referred to as such’. It is notable that this is one of the few 

mentions of cost-utility analysis in the 4th edition of the textbook, whereas cost-effectiveness analysis 

is used throughout the book. This contrasts to the previous edition of the book, where much of the 

discussion of ICERs, CEAs etc was framed in terms of cost-utility analysis. We don’t see any 

possibility for reader confusion from describing the present work as a cost-effectiveness analysis 

either in the title or throughout the manuscript.  
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Indeed, there is no rationale for reporting only one or other of the QALY or QRISK2 outcomes offered 

by the Reviewer. We believe that the general and long-established consideration that generic 

outcomes are more informative to decision makers ought to be the deciding consideration.  

 

The specific suggestion made is to report ICERs in terms of QRISK2, and to include a broader 

perspective in this analysis. Again, using QRISK2 as the ‘effect’ of measure in the manner will not 

allow comparisons to be made between the Healthlines telehealth intervention and interventions in 

other disease areas, and this is the familiar reason why generic quality of life measures are generally 

preferred as the basis for reporting outcomes in these kinds of study. As the Reviewer suggests, the 

threshold will be ‘artificial’ and almost certainly uninterpretable.  

 

There is thus no reason to replace the generic QALY cost-effectiveness estimates with QRISK2-

based estimates. We report the differences between arms in QRISK2 scores as part of the cost-

consequence analysis, which offers a basis for comparison with any future study or studies that 

examines QRISK2 scores in relation to cost, and gives an indication of the incremental costs 

associated with the reduction in risk that we report in the cost-consequence table.  

 

Furthermore, CVD risk in itself is a concept of limited value since it has no direct effect on patients. 

What matters is the effect changes in CVD risk on the number of strokes and heart attacks etc, with 

consequences for health related quality of life and mortality. This is subject of the linked long-term 

modelling paper we submitted in parallel with this one.  

 

The Reviewer appears to suggest health sector/NHS costs and private costs should be added 

together in the cost-effectiveness analysis and compared to a threshold. This is unlikely to be 

informative given that, under a decision-maker/health system perspective, the threshold can be 

interpreted as the opportunity cost of additional spending, as measured by health displaced. The 

interpretation is lost if a broader perspective is included at this stage of analysis, since we have no 

means of accounting for the wider effects of the spending. In particular, as the Drummond et al 

textbook – 4th edition – remarks on p246 ‘…these opportunity costs may include productivity effects 

which also need to be factored in. In other words, if productivity effects are important with respect to a 

new programme, they are also important in terms of opportunity costs’. We have no information on 

these other costs, nor on what an appropriate ‘wider perspective threshold’ ought to be, unlike the 

recent empirical estimates by Claxton et al (http://www.ncbi.nlm.nih.gov/pubmed/25692211) of the 

health system cost-effectiveness threshold in the UK.  

 

However, we agree that it is helpful for decision makers to have available estimates of cost drawn 

from wider perspectives, and (again) this information is presented in the cost-consequence table.  

 

All of the above are reasons for retaining the cost-consequence analysis.  

 

REVIEWER COMMENT  

The Methods section of the paper requires significant revision as not all the relevant information is 

currently presented, while other information is not presented in the most clear or coherent fashion. To 

this end, I suggest that the Methods section be restructured under the following subsection headings 

within which existing information can be relocated and new information added:  

 

RESPONSE  

 

See responses below.  

 

We have specific comments on the points raised below, many of which relate to a re-ordering of 
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material already present in the original submission.  

 

REVIEWER COMMENT  

Randomised Controlled Trial: This subsection should detail the RCT (linking to references for the 

protocol and the clinical effectiveness papers). The source of ethical approval for the RCT should be 

identified. The recruitment process of participants, the randomisation process, the exclusion criteria, 

and the follow up period should be described. This should be linked to a Table which presents the 

descriptive statistics for data on the baseline characteristics of the intervention and control arms. The 

alternative treatment options should be described. In this respect, the authors need to provide more 

information on what the ‘usual care’ control arm included. Loss to follow up should be described over 

the course of the RCT. The primary clinical outcome should be detailed and the results of clinical 

effectiveness analysis on this outcome briefly described.  

 

RESPONSE  

 

Much of the requested information, such as a table on baseline characteristics of trial participants, 

would duplicate material already presented in the main trial paper to which readers can easily refer 

and which has now been published in the BMJ.  

 

The paper already includes a summary of recruitment, inclusion and exclusion criterion, the 

intervention and control arm treatment options, outcome measures and follow-up. Details of ethical 

approval were included in the front matter of the original submission.  

 

We have added text at line 104 of the revised manuscript to clarify that randomisation was undertaken 

on a 1:1 basis.  

 

Some information on baseline characteristics was provided in the original submission of the paper, 

and we believe this provides sufficient context for readers of this paper. The level of detail is in line 

with other economic evaluations of the type reported in this paper.  

 

Overall, we do not consider there is a case for extending the length of the manuscript with this 

information.  

 

REVIEWER COMMENT  

Economic Evaluation: This subsection should present an overview of the economic evaluation which 

is described in more detail in the subsections which follow. In particular, the mode of analysis should 

be stated: a trial-based analysis with a time horizon of 12 months. The perspective with respect to 

costs should be stated: i.e. healthcare provider; private expenses. Whether or not costs were 

discounted should be stated. The outcome measures should be stated: disease specific (QRISK2) 

and generic (QALYs estimated using EQ5D). Details on how the resource use and outcome data 

were collected should be presented: i.e. questionnaires at various time points. The guidelines used to 

inform the statistical analysis should be referenced e.g. CONSORT. The statistical analysis process 

should be summarized: i.e. the regression framework used to conduct the incremental analyses and 

the approaches adopted to analyse uncertainty: 95% CIs, cost effectiveness acceptability curves, 

sensitivity analysis. State the statistical packages used for analysis.  

 

RESPONSE  

 

For the avoidance of doubt, the following information was included in the submitted version of the 

manuscript:  

 

That the analysis is trial-based (see ‘Design’ section of abstract in original manuscript) with a 12 
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month horizon (see ‘Primary and secondary outcome’ section of abstract in original manuscript and 

throughout the results section)  

 

The perspective was stated at lines (87-88 - all line references in this response refer to the original 

manuscript except where otherwise indicated)  

 

 

The approach taken to discounting was described at (lines 177-178)  

 

Outcome measures were described at lines (127-140)  

 

Collection of outcome data was described at (200-203 for EQ-5D data )  

 

We are not aware of any guidelines intended to inform the conduct of statistical analyses that pertain 

to economic evaluation, although the Reviewer will note that a completed CHEERS checklist – which 

refers to standards of reporting rather than analysis per se – was included in the original submission. 

The main trial analysis, presented in the related BMJ were article, did adhere to CONSORT 

guidelines, as described in that paper.  

 

We described the regression framework used at lines (204-209)  

 

We described the software package used at lines (Line 213)  

 

We have clarified the original drafting in the methods section to confirm that CEACs, net monetary 

benefit statistics and the associated confidence intervals were calculated parametrically from 

regression output (see line 221 in the revised manuscript).  

 

REVIEWER COMMENT  

Cost Analysis: This subsection details the costing process as is currently detailed in the 

‘measurement and valuation of resource use’ section of the paper. In addition, the authors also 

provide detail on the imputation process adopted for the cost data and on the regression approach 

used to calculate incremental costs. At present, the authors adopt a SUR approach which accounts 

for the correlation between the cost and outcome data, but which does make assumptions relating to 

the normality of the cost and outcome data. Cost data, in general although potentially not in this case, 

exhibit non-normality which may require alternative regression specification such as, for example, a 

GLM with GAMMA distribution and log-link. The authors need to justify their choice of regression 

approach or provide a further sensitivity analysis in which they adopt an alternative speciation such as 

a GLM for the cost data analysis. While this would mean modelling costs and outcomes separately, it 

does warrant consideration.  

 

RESPONSE  

 

The Reviewer suggests having separate subsections in the ‘Methods’ section entitled ‘Cost Analysis’ 

and then ‘Effectiveness Analysis’.  

 

This is an unhelpful distinction because the object of the inferential analysis is the cost-effectiveness 

of the telehealth intervention i.e. the joint analysis of cost and effect. The ‘Methods’ section of the 

original manuscript describes the measurement and valuation of outcomes, and the measurement 

and valuation of resource use, separately from the analytic methods used to conduct the inferential 

analysis.  

 

However, in response to the general suggestions on reordering we have changed the ‘Results’ 
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section headings slightly to more closely match the ordering and headings used in the ‘Methods 

section’.  

 

Regarding non-normality: the Central Limit Theorem applied to the present context states that the 

distributions of cost and effect will converge to normality as n increases, and the difference in mean 

cost and mean effect between arms will also be normally distributed, even though the underlying 

distributions may themselves not be Gaussian. Our inferential focus is on precisely these sample 

means, see eg, Mihyalova et al (http://www.ncbi.nlm.nih.gov/pubmed/20799344)  

 

We have updated the text to provide references on this point – see line 216  

 

REVIEWER COMMENT  

Effectiveness Analysis: This subsection should detail the process with respect the estimation of the 

outcome measures used in the analysis. For the cost effectiveness analysis, this is the QRISK2 

score. The imputation and the statistical analysis approaches for the analysis of QRISK2 score should 

be described. For the cost utility analysis, the outcome of interest is the QALY and the process of how 

it is estimated, imputed and analysed should be detailed in this subsection.  

 

RESPONSE  

 

Again, these comments relate to a re-ordering of material already present in the original manuscript, 

and the comment concerning the separation of ‘cost analysis’ and ‘effectiveness analysis’ made 

above also applies here.  

 

For the avoidance of doubt, and referring again to lines in the original manuscript:  

 

Imputation was described at lines 179-199.  

 

 

Outcome measures and their collection were set out at lines identified in responses above. The 

process of estimation is as described above in relation to the joint analysis of cost and effect using 

SUR techniques.  

 

REVIEWER COMMENT  

Cost Effectiveness Analysis: This subsection should detail the process of economic evaluation and 

how the results for the incremental costs and incremental effects are brought together to examine the 

cost effectiveness of the alternative healthcare interventions. At present, this is somewhat lacking in 

the paper. That is, the authors mention incremental cost effectiveness ratios, incremental net benefits, 

threshold values and cost effectiveness acceptability curves; however, they do not sufficiently 

describe what these are and how they should be interpreted. That is, what are the decision rules that 

define one treatment as more cost effective than an alternative and how do these concepts inform this 

process. The statistical analysis also needs to be described in more detail. The authors state that they 

use SUR regression to estimate the mean cost and mean outcomes that are used to generate the 

ICERs and INB statistics and their respective confidence intervals. However, uncertainty in the 

analysis is also examined used cost effectiveness acceptability curves and the authors do not report 

how these were estimated: i.e. parametrically, non-parametrically, or probabilistically. This process 

needs to be described in this subsection.  

 

RESPONSE  

 

The comments above in relation to the separate analysis of cost and effect again bear on this 

comment.  
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Elaboration of why treatments might be more or less cost-effective is presumed to be unnecessary 

given the target audience and likely readership of the article, but we have added a reference to the 

Drummond et al textbook for readers unfamiliar with elementary concepts such as ICERs, etc. See 

line 219 of the revised manuscript.  

 

We have clarified the original drafting to confirm that the various cost-effectiveness statistics reported 

were calculated parametrically from regression output.  

 

REVIEWER COMMENT  

The changes to the Methods section as described above will have implications for the other sections 

of the paper and the authors should ensure consistency through the revised paper.  

 

RESPONSE  

 

We do not support the changes to Methods for the reasons set out above.  

 

REVIEWER COMMENT  

ABSTRACT:  

Design: Cost effectiveness and cost utility analysis alongside a randomised controlled trial  

 

RESPONSE  

 

As above regarding the distinction between cost-utility and cost-effectiveness analysis.  

 

REVIEWER COMMENT  

ABSTRACT:  

Participants: Include the number of patients  

 

RESPONSE  

 

The number of participants properly belongs to the results section of the abstract, as the precise 

number randomized was a result of the trial, and not something that was known in advance of the trial 

beginning.  

 

REVIEWER COMMENT  

ABSTRACT:  

Interventions: Include the Intervention and Control. Include the number of patients randomised to 

each arm.  

 

RESPONSE  

 

We have added text in the abstract to clarify that participants in the control arm received usual care.  

 

As noted, the number of patients in each arm is a result of the trial, and therefore properly belongs 

elsewhere in the abstract.  

 

REVIEWER COMMENT  

ABSTRACT:  

Outcome measures: Incremental costs, QRISK2 score, quality adjusted life years (QALYs) gained 

estimated using the generic EQ5D instrument, and expected cost effectiveness at 12 months trial 

follow-up.  
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RESPONSE  

 

The requirement to describe primary and secondary outcome measures in the abstract is required by 

journal style.  

 

As above, we do not consider that deleting certain of the pre-specified secondary outcomes is not 

appropriate.  

 

REVIEWER COMMENT  

ABSTRACT  

Results: Revise and remove the following: 641 participants were randomised – 325 to receive the 

telehealth intervention in addition to usual care and 316 to receive only usual care. 18% of 

participants had missing data on either costs, utilities, or both. Multiple imputation was used for the 

base case results.  

 

RESPONSE  

 

As above re number of patients.  

 

It is appropriate to mention multiple imputation, and the amount of missing data that this imputation 

was intended to address, since the core cost-effectiveness results reported in the abstract are based 

on imputed data as described at length in the main text.  

 

REVIEWER COMMENT  

ABSTRACT:  

Conclusions: Less definitive. It is for policy makers to decide whether a probability value of 0.77 is 

sufficient evidence.  

 

RESPONSE  

 

We think that the statement that begins ‘There is evidence to suggest….’ is not too definitive, but we 

have altered this statement to say that the intervention was likely to be cost-effective.  

 

REVIEWER COMMENT  

STRENGTHS and LIMITATIONS  

Remove the scalability point. It is not the remit of economic evaluation to address budget impact.  

 

RESPONSE  

 

We agree that it is not the remit of economic evaluation to address budget impact, which is why 

budget impact analysis was neither planned nor undertaken.  

 

However, we think it is appropriate to comment in a Discussion section on scalability as the 

intervention was designed to be readily scaled to larger-scale deployments, and the issue is likely to 

be of considerable interest to policy makers.  

 

REVIEWER COMMENT  

INTRODUCTION  

Line 78 – Include a line or two on the findings from the clinical effectiveness analysis to motivate the 

need for the cost effectiveness analysis.  
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RESPONSE  

 

The need for cost-effectiveness analysis, pre-specified in the published trial protocol, is independent 

of any results that were or were not obtained from the clinical effectiveness analysis.  

 

In any event, results from the clinical effectiveness analysis are reported subsequently and it would 

not be appropriate to repeat them in the Introduction.  

 

REVIEWER COMMENT  

RESULTS  

This should focus solely on the results for the costs, outcomes and cost effectiveness analyses.  

 

RESPONSE  

 

We agree. We consider that the original manuscript had an appropriate focus on the costs, outcomes, 

and the results of the cost-effectiveness analyses.  

 

REVIEWER COMMENT  

DISCUSSION  

The authors need to rewrite this section. At present, it does not read well. For example, the first 

paragraph should provide the overall context for the work, describe the objective of the paper, the 

method undertaken, and the results generated. This lack of precision is present throughout the 

Discussion section.  

 

RESPONSE  

 

We have amended the first paragraph as suggested.  

 

REVIEWER COMMENT  

TABLES  

There are multiple tables in the paper and supplementary analysis. The tables need to be revised to 

reflect the changes suggested above.  

A new ‘Table 1: Baseline Characteristics’ needs to be included. This table should summarise the 

descriptive statistics for the intervention and control arms.  

 

Typically, it is standard practice to report results for both resource use and costs in the paper. That 

said, I will leave it to the editor to decide whether the resource use data should be moved from the 

appendix to the paper.  

 

RESPONSE  

 

As above, we consider that an extensive ‘Baseline characteristics’ table is not appropriate.  

 

We have added text noting that resource use is available in the appendix – see lines 159-162. This 

decision was taken because we relied on data subject to multiple imputation for the base case 

analysis. This imputation was conducted at the level of costs, rather than at the level of the individual 

resource use. 
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VERSION 2 – REVIEW 

REVIEWER Iryna Schlackow 
University of Oxford, United Kingdom 

REVIEW RETURNED 20-Jun-2016  

 

GENERAL COMMENTS Thank you for addressing my queries. The manuscript is now more 
self-contained and reads better. Two issues remain:  
 
a) The description of the SUR approach, including a list of covariates 
that were included in the equations has now been provided in the 
responses to the reviewers' comments, but still not included in the 
text. Since not everyone is a Stata user, it would be helpful to 
describe the equations and add a suitable reference to the technique 
in the methods section rather than just mention the Stata command.  
 
b) I don't know how much work it is to re-do the analyses using the 
EQ-5D-5L UK valuations, but it would definitely strengthen the 
manuscript and its conclusions, as mapping into EQ-5D-3L adds a 
layer of uncertainty. That said, and with an accompanying 
manuscript also being reviewed, perhaps it should be up to the 
editor to decide.  

 

REVIEWER Paddy Gillespie 
NUI Galway 

REVIEW RETURNED 16-Jun-2016 

 

GENERAL COMMENTS As stated in my previous reviewer report, this is a well-designed and 
well-conducted study that reports on the cost effectiveness of a 
telehealth intervention for patients with raised cardiovascular 
disease risk based on an economic evaluation conducted alongside 
a randomised controlled trial. I believe the paper should be 
published given its contribution to the literature in this important 
clinical space. That said, a well-designed and well-conducted study 
does not justify a poorly presented paper. Within my previous minor 
revision review, I presented the authors with a range of suggestions 
for structural changes that would improve the paper. These 
suggestions were made very much in the spirit of assisting the 
authors in more clearly highlighting the findings of their important 
study. I was disappointed to find that the authors have adopted very 
few of my suggested changes and appear to have spent quite some 
effort in justifying their reasons for not doing so. Indeed, some of the 
justifications presented exhibit a lack of mature and open-minded 
consideration on the part of the authors. That said, while the revised 
paper is a minor improvement on the original version, I do believe it 
could have been improved even further by taking into account the 
structural changes I have suggested. Nonetheless, I will leave it for 
the editor to consider whether the updated version of the paper 
warrants publication in its current form. I congratulate the authors on 
their study and wish them all the very best in their future work. 
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