
PEER REVIEW HISTORY 

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

complete a checklist review form (see an example) and are provided with free text boxes to elaborate 

on their assessment. These free text comments are reproduced below.  Some articles will have been 

accepted based in part or entirely on reviews undertaken for other BMJ Group journals. These will be 

reproduced where possible. 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Incorporating Social Network Effects into Cost- Effectiveness 

Analysis: A Methodological Contribution with Application to Obesity 

Prevention 

AUTHORS Prasad, Kislaya ; Konchak, Chad 

 

VERSION 1 - REVIEW 

REVIEWER Assoc. Prof Marj Moodie  
Deakin University  
Melbourne, Australia 

REVIEW RETURNED 19-Mar-2012 

 

GENERAL COMMENTS This paper is interesting, novel and well-written. It proposes a 

methodology for taking into account the impact of social networks in 

cost-effectiveness analysis. It argues that the exclusion of such 

effects results in misleading cost-effectiveness results and 

misrepresents the real impact of treatment options.  The paper 

draws on social network analysis, a field which is still in its infancy, 

and marries it with traditional economic evaluation techniques, in an 

effort to make the information provided to policymakers on the 

relative merits of options for change more accurate. 

The proposed methodology is illustrated by a hypothetical and fairly 

crude example which incorporates the influence of social networks 

on changes in weight. In this instance, the transition probabilities of 

moving between states are fictitious, rather than being drawn from 

research. The methodology now requires testing in reality, which will 

entail the application of social network analysis alongside an 

intervention study and the collection of empirical data at a participant 

level. It is only in this way that the influence of network structure (the 

number of groups to which individuals belong and their position in 

the groups) on the ranking of treatment options  and the plausibility 

of the results can be ascertained. It is unclear to the reader how the 

complexity of real life and network influences (individuals are likely 

to interact with many different groups; their role or position is likely to 

vary between groups; and the influence of groups on a particular 

issue [such as weight gain] will vary) can be captured and analysed 

quantitatively in a meaningful way. The paper would be enhanced by 

a fuller discussion of the complexities of incorporating network 

analysis into economic evaluation, and the limitations associated 

with such data. 

Detailed comments: 
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1. Explain  # and * symbols used in Figure 1 in a legend 

(presumably mean treatment pathways).  

2. Incorporate the same symbols into Figure 2.  

3. Figure 5 – incorporate „costs‟ into table title. 

4. Figure 5 – insert N-P after word „network‟ in column 1.  

 

 

REVIEWER Tiago Moreira  
Senior Lecturer in Sociology  
Durham University  
United Kingdom 

REVIEW RETURNED 04-Jul-2012 

 

THE STUDY Representativeness: is there a possibility to integrate exisitng 
knowledge of social network structure of obese individuals in the 
designing of the simuation? 

RESULTS & CONCLUSIONS As the authors themselves admit, the utility of their approach is 
dependent on the availability of data on social networks and illness, 
particularly longitudinal data on these to construct models of the 
interactive relationship between network strucuture and individual 
behaviour in different illnesses/conditions.  
The authors need to articulate more than a desire for this to happen 
and should provide insight into how such data should be collected to 
support their approach, as there are incertaintties within sociology 
about what should be the focus of research on social networks (see 
the Smith and Christakis 2008 ARS paper already cited). 

 

REVIEWER Hazel Squires 
Research Fellow, ScHARR, University of Sheffield, UK.  
 
I have no competing interests. 

REVIEW RETURNED 06-Jul-2012 

 

THE STUDY This is an important methodological area; however given that it is 
based only on assumptions rather than data, it is not presented in a 
sufficiently exploratory way. The authors have insufficiently justified 
the assumptions which have been made and should as a minimum 
try to validate these with any sort of qualitative data where possible.  
 
The authors are trying to show that by incorporating network effects, 
one can get very different ICERs. However, it is difficult to know 
whether the assumptions about the impact of the social network are 
in any way realistic; they could be vastly overestimating the impact 
of a social network and this would mean that the impact upon the 
ICER may be negligable, thus I would want to have some 
justification for the assumptions made in order to know whether the 
research question has been appropriately answered.  
 
Related to the above, some of the assumptions made seem 
unrealistic (eg. the assumption 'a group could initially have any 
number of normal, overweight and obese members' is unlikely to 
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hold as obesity relates to socioeconomic status which relates to 
networks) and I would be interested in the impact of making 
alternative assumptions. I.e. Additional sensitivity analysis would be 
useful. Similarly, the 'no history' assumption of the Markov model 
should be discussed/ explored since people that have been 
overweight are more likely to become overweight again etc. In 
addition, whilst it is recognised that simplifications are required, 
more justification is required about why some considerations have 
been excluded (eg. age impacts) whilst others have been included 
(eg. different periphery thresholds)  
 
An important concern is that the calculation of the ICERs are 
incorrect as a full incremental analysis has not been undertaken. 
This means that the conclusions may not be appropriate.  
 
Minor comments:  
 
It is unclear to me how age works within the model and this is not 
described within the methods.  
 
The description of which sensitivity analyses are undertaken should 
be described within the methods section rather than the results.  
 
Page 10 line 8: 'We observe first that there are also cost savings 
involved in not treating anyone. This is because costs terminate with 
death.' It is also because there are no costs for treatment when 
people are alive in the no treatment group. 

RESULTS & CONCLUSIONS The 'no's here predominately relate to the comments above.  
 
The authors also need to describe why 'when social influences are 
moderate, ICERs decline for the N=3 case, increase in the N=10 
case, and first decline and then increase when N=5' since this is an 
unexpected result and consequently I am not currently convinced 
that these results are correct without an explanation for this. 

 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: Assoc. Prof Marj Moodie  

Deakin University  

Melbourne, Australia  

 

This paper is interesting, novel and well-written. It proposes a methodology for taking into account the 

impact of social networks in cost-effectiveness analysis. It argues that the exclusion of such effects 

results in misleading cost-effectiveness results and misrepresents the real impact of treatment 

options. The paper draws on social network analysis, a field which is still in its infancy, and marries it 

with traditional economic evaluation techniques, in an effort to make the information provided to 

policymakers on the relative merits of options for change more accurate.  

The proposed methodology is illustrated by a hypothetical and fairly crude example which 

incorporates the influence of social networks on changes in weight. In this instance, the transition 

probabilities of moving between states are fictitious, rather than being drawn from research.  

 

>>We agree these are rough approximations, but we hope these are correct at least to the order of 

magnitude. A more complete description of sources (and comparisons with published estimates) is 

now included in the Methodology section.  
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The methodology now requires testing in reality, which will entail the application of social network 

analysis alongside an intervention study and the collection of empirical data at a participant level. It is 

only in this way that the influence of network structure (the number of groups to which individuals 

belong and their position in the groups) on the ranking of treatment options and the plausibility of the 

results can be ascertained. It is unclear to the reader how the complexity of real life and network 

influences (individuals are likely to interact with many different groups; their role or position is likely to 

vary between groups; and the influence of groups on a particular issue [such as weight gain] will vary) 

can be captured and analysed quantitatively in a meaningful way. The paper would be enhanced by a 

fuller discussion of the complexities of incorporating network analysis into economic evaluation, and 

the limitations associated with such data.  

 

>>We have made numerous additions to the paper to address this concern. First, we include a more 

complete discussion of the literature relating social networks and weight (starting from the Introduction 

itself). This literature highlights some pathways (e.g. norms of body type and eating norms) and these 

are discussed. Also, we now include a more complete description of the sources of data used in our 

simulation- we have modified each sub-section of the methodology section to address how we arrived 

at the numbers used (and present comparisons with others). This will hopefully make clear that our 

assumptions are not so out of line from those in the literature.  

That said, we agree with the reviewer that different types of ties exist and matter. Given that we do 

not have reliable data on the effects of these different types of relationships and group memberships, 

we chose to make the assumption of homogeneous ties. However, we do point this out as a limitation 

(see first paragraph of the Limitations section), and also describe the type of study that could collect 

data which could be used to seed future simulations.  

 

Detailed comments:  

1. Explain # and * symbols used in Figure 1 in a legend (presumably mean treatment pathways).  

 

>>We now do this.  

 

2. Incorporate the same symbols into Figure 2.  

 

>> Given the explanations in the Markov diagram figure, this is now unnecessary.  

 

3. Figure 5 – incorporate „costs‟ into table title.  

 

>>Now done.  

 

4. Figure 5 – insert N-P after word „network‟ in column 1.  

 

>>Now done  

 

 

Reviewer: Tiago Moreira  

Senior Lecturer in Sociology  

Durham University  

United Kingdom  

 

Representativeness: is there a possibility to integrate existing knowledge of social network structure 

of obese individuals in the designing of the simulation?  

 

>>We discuss (in the Methodology section, subsection Initialization of the cohort) the assumptions 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2012-001038 on 31 O

ctober 2012. D
ow

nloaded from
 

http://bmjopen.bmj.com/


about network structure made in the literature. Since most studies that estimate social influence tend 

to be empirical studies data limitations influence the network structure assumptions. For instance, in 

the famous Christakis and Fowler NEJM piece, the authors are using contact information recorded to 

facilitate follow-up. This is necessarily limited. On the other hand surveys tend to limit the number of 

ties to an arbitrary number like five. And work in the online domain allows for a very large number of 

ties (most of whom do not exert much influence). We decided to make what we thought were 

“reasonable” assumptions (but grant that this judgment is subjective). On the other hand, we have 

tried to integrate knowledge about parameter values. The methodology section now includes a more 

complete description (in each subsection) of how our assumptions compare with the literature. 

Although our assumed values are not drawn from a complementary longitudinal study (a fact we point 

to in the Limitations section) they are not so out of line with the literature.  

 

As the authors themselves admit, the utility of their approach is dependent on the availability of data 

on social networks and illness, particularly longitudinal data on these to construct models of the 

interactive relationship between network strucuture and individual behaviour in different 

illnesses/conditions.  

The authors need to articulate more than a desire for this to happen and should provide insight into 

how such data should be collected to support their approach, as there are uncertainties within 

sociology about what should be the focus of research on social networks (see the Smith and 

Christakis 2008 ARS paper already cited).  

 

>>Primarily in the (new) Limitations section and the Conclusion, but also elsewhere, we point out how 

empirical studies could be designed to collect the kind of data needed for such a study to deliver cost-

effectiveness estimates that are precise enough to be useful in policy debates. While a longitudinal 

study could be used to estimate most of the numbers we need, getting meaningful estimates will 

require care. As we point out on page 18, this is very challenging because of the “problems” of 

homophily and common contextual effects. The key issue is that of implementing an experiment 

which randomizes the assignment of individuals into groups. This would require a very carefully 

designed study.  

 

 

Reviewer: Hazel Squires, Research Fellow, ScHARR, University of Sheffield, UK.  

 

I have no competing interests.  

 

This is an important methodological area; however given that it is based only on assumptions rather 

than data, it is not presented in a sufficiently exploratory way. The authors have insufficiently justified 

the assumptions which have been made and should as a minimum try to validate these with any sort 

of qualitative data where possible.  

 

>>We have made extensive additions to respond to this concern. In every subsection of the 

Methodology section, we now justify assumptions in the context of the relevant literature. While we 

make rough approximations, our numbers are not so out of line with findings in the literature.  

 

The authors are trying to show that by incorporating network effects, one can get very different 

ICERs. However, it is difficult to know whether the assumptions about the impact of the social network 

are in any way realistic; they could be vastly overestimating the impact of a social network and this 

would mean that the impact upon the ICER may be negligable, thus I would want to have some 

justification for the assumptions made in order to know whether the research question has been 

appropriately answered.  

 

>>See above comment. Our assumptions about the strength of influence and other parameters are 
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not so out of line with the literature (so we would be surprised if impacts on ICERs become negligible 

unless network effects are much smaller than reported in the literature). However, this remains a valid 

concern because of statistical issues and the uncertainty surrounding the estimates in the literature. 

We have made an attempt to be clear about the limitations of the study (see especially the discussion 

of statistical issues on p. 18).  

 

Related to the above, some of the assumptions made seem unrealistic (eg. the assumption 'a group 

could initially have any number of normal, overweight and obese members' is unlikely to hold as 

obesity relates to socioeconomic status which relates to networks) and I would be interested in the 

impact of making alternative assumptions. I.e. Additional sensitivity analysis would be useful.  

 

>> Such a sensitivity analysis is now included (Figure 9).  

 

Similarly, the 'no history' assumption of the Markov model should be discussed/ explored since people 

that have been overweight are more likely to become overweight again etc.  

 

>> This is discussed as a limitation of the study (page 18).  

 

In addition, whilst it is recognised that simplifications are required, more justification is required about 

why some considerations have been excluded (eg. age impacts) whilst others have been included 

(eg. different periphery thresholds)  

 

>> Age impacts on mortality are included, although age impacts on the propensity to gain/lose weight 

are not. This was primarily because we could find data on the former but not on the latter. For things 

we saw as illustrating a critical qualitative point (effect of network properties on treatment choices), we 

proceeded by making assumptions (but reaching only a qualitative conclusion).  

 

An important concern is that the calculation of the ICERs are incorrect as a full incremental analysis 

has not been undertaken. This means that the conclusions may not be appropriate.  

 

>> We thank the referee for pointing this out. We have undertaken a full incremental analysis. See the 

fourth column in Figure 5, and Figure 8. Conclusions continue to hold.  

 

Minor comments:  

 

It is unclear to me how age works within the model and this is not described within the methods.  

 

>>We have added a subsection called Age Effects (page 10).  

 

The description of which sensitivity analyses are undertaken should be described within the methods 

section rather than the results.  

 

>>We have moved this accordingly (Page 12).  

 

Page 10 line 8: 'We observe first that there are also cost savings involved in not treating anyone. This 

is because costs terminate with death.' It is also because there are no costs for treatment when 

people are alive in the no treatment group.  

 

>>We have made this change.  

 

The authors also need to describe why 'when social influences are moderate, ICERs decline for the 

N=3 case, increase in the N=10 case, and first decline and then increase when N=5' since this is an 
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unexpected result and consequently I am not currently convinced that these results are correct 

without an explanation for this.  

 

>>The level of influence primarily affects the weight distribution at different times (we now include the 

ending weight distribution) in Figure 6. Differences in N have an effect on the degree of fragmentation 

of the network (when N=3 the boundary spanners are much more likely to be the only pathway 

between different groups). Increasing P has the effect of reducing costs (we are targeting fewer 

people for treatment), but also of reducing effectiveness. These and other parameters combine to 

create a complex mix of effects. It is usually possible to determine the direction of change of costs 

and effectiveness. But this is not enough for ICERs. The (pairwise) ICER changes can be determined 

by whether costs or effectiveness falls proportionately more than the other. Unfortunately, given the 

complex set of determinants for this, it is hard to present an analytical argument for this. This is 

precisely the kind of situation that simulation is very useful for. 

VERSION 2 – REVIEW 

REVIEWER Hazel Squires 
Research Fellow, ScHARR, University of Sheffield, UK  
 
I have no conflicts of interest. 

REVIEW RETURNED 03-Sep-2012 

 

THE STUDY The authors have addressed the majority of previous comments 
raised. In particular they have incorporated much more information 
about the data sources used to derive or validate the assumptions 
within the model. I have a number of minor comments on the 
methods section:  
1) The section 'age effects' has been added but it is still not specified 
explicitly to which age groups the treatment is given. I think it is 
assumed that treatment will be given to all people from age 20 
throughout their lifetime but this needs clarifying. Related to this, it 
would be useful if on page 10 line 39 the age of the population was 
specified '...comprised of population of 100,000 individuals (of age 
20?) who, in the baseline model...'  
2) On page 14 line 14, there are studies which estimate quality of life 
associated with weight (a recently published study is Maheswaran H 
et al. Estimating EQ-5D utility values for major health behavioural 
risk factors in England. J Epidemiol Community Health doi:10.1136). 
I suggest deleting the sentence beginning 'Since this may be 
controversial...'  
3) The section titled 'sensitivity analysis' on page 15 which has been 
moved from the Results to the Methods is a mixture of methods and 
results and needs dividing as such into the appropriate sections. 

RESULTS & CONCLUSIONS I have some minor comments on the results section:  
1) The sentence 'We do not adjust for quality of life, but do account 
for morbidity indirectly in our accounting of costs' (page 16 line 28) is 
not strictly true and I suggest deleting it.  
2) Throughout the discussion of the results, treatment options are 
described as 'cost-effective' - this should be qualified with something 
like 'cost-effective at a threshold of £x,000' or written in a similar way 
to the results discussed on page 17 lines 39 - 42.  
3) Within the limitations section, page 22 line 28, the authors 
suggest that an experiment which randomizes the assignment of 
individuals into groups may overcome the problems of homophily 
and contextual effects. It seems that the results of such an 
experiment would not be of much use as the factors affecting weight 
need to be captured rather than being factored out within an 
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experiment. If I have misunderstood the suggestion by the authors, 
perhaps this could be reworded. 

 

VERSION 2 – AUTHOR RESPONSE 

1) The section 'age effects' has been added but it is still not specified explicitly to which age groups 

the treatment is given. I think it is assumed that treatment will be given to all people from age 20 

throughout their lifetime but this needs clarifying. Related to this, it would be useful if on page 10 line 

39 the age of the population was specified '...comprised of population of 100,000 individuals (of age 

20?) who, in the baseline model...'  

 

> Treatment starts at Age 20 and is administered to those who are overweight or obese. After that, it 

is conditional - at each date - on the weight status of individuals (administered to the overweight and 

obese). We have added the suggested language about starting at age 20 in the Age Effects (as well 

as the Initialization) section and have included additional language in the Treatment section as well.  

 

2) On page 14 line 14, there are studies which estimate quality of life associated with weight (a 

recently published study is Maheswaran H et al. Estimating EQ-5D utility values for major health 

behavioural risk factors in England. J Epidemiol Community Health doi:10.1136). I suggest deleting 

the sentence beginning 'Since this may be controversial...'  

 

> This sentence has been deleted. We have also included a reference to Maheswaran et al.  

 

 

3) The section titled 'sensitivity analysis' on page 15 which has been moved from the Results to the 

Methods is a mixture of methods and results and needs dividing as such into the appropriate sections.  

 

> We have divided this into appropriate sections.  

 

I have some minor comments on the results section:  

1) The sentence 'We do not adjust for quality of life, but do account for morbidity indirectly in our 

accounting of costs' (page 16 line 28) is not strictly true and I suggest deleting it.  

 

> This sentence has been deleted.  

 

2) Throughout the discussion of the results, treatment options are described as 'cost-effective' - this 

should be qualified with something like 'cost-effective at a threshold of £x,000' or written in a similar 

way to the results discussed on page 17 lines 39 - 42.  

 

> The qualifications have been added. Usually this is in the same sentence. However a few times this 

led to very awkward sentence constructions (when "cost-effective" was referring to multiple cases). 

Here, we have added the qualification in the sentence immediately following.  

 

 

3) Within the limitations section, page 22 line 28, the authors suggest that an experiment which 

randomizes the assignment of individuals into groups may overcome the problems of homophily and 

contextual effects. It seems that the results of such an experiment would not be of much use as the 

factors affecting weight need to be captured rather than being factored out within an experiment. If I 

have misunderstood the suggestion by the authors, perhaps this could be reworded.  

 

> We have reworded, and added text to make the point more clear. 
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