
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.   

This paper was submitted to a another journal from BMJ but declined for publication following peer 

review. The authors addressed the reviewers’ comments and submitted the revised paper to BMJ 

Open. The paper was subsequently accepted for publication at BMJ Open.  

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) The Impact of Health Insurance for Tertiary Care on Postoperative 
Outcomes and Seeking Care for Symptoms: Quasi-Experimental 
Evidence From Karnataka, India 

AUTHORS Wagner, Zachary; Sood, Neeraj 

 

VERSION 1 - REVIEW 

REVIEWER Anupam B. Jena 
Harvard Medical School 

REVIEW RETURNED 11-Jun-2015 

 

GENERAL COMMENTS This article follows previous research by the authors on the mortality 
impact of a partial-state expansion of insurance for tertiary care in 
the Indian state of Karnataka. The current paper makes a very 
strong contribution to our understanding of how insurance 
expansions impact health care utilization and outcomes in 
developing world settings. The innovative study design of the paper, 
the use of a regression-discontinuity based on geography, is a 
strength of the paper. The inferences that the authors draw are more 
likely robust than simple associations since the study populations 
are effectively randomized to receiving tertiary care insurance 
versus not. The paper also contributes to a broader question of how 
catastrophic insurance may impact health outcomes. Such 
insurance is becoming more common in both developing and 
developed countries. The authors suggest that the presence of such 
insurance may actually create incentives for individuals to use more 
primary care simply because any significant diagnoses that are 
uncovered may actually now be able to be treated. This is an 
important insight.  
 
I have only minor suggestions to improve the paper.  
 
First, I would discuss more this latter point about how catastrophic 
insurance (or in this case tertiary care insurance) could incentivize 
individuals to take up primary care and whether this can be identified 
in this paper. I think that the paper cannot disentangle this channel 
from the channel of health camps being provided by tertiary care 
facilities. HOWEVER, I don’t think that distinction is necessarily 
crucial because the possibility that a tertiary or catastrophic 
insurance could be combined with a mandate on tertiary care 
providers to do health screenings is an important idea, whose 
benefit is supported by this study. Put differently, shouldn’t all tertiary 
insurance plans have this mandate? It would seem that both patients 
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and tertiary centers would benefit.  
 
Second, the authors raise the interesting idea that the tertiary 
insurance could directly raise quality of the tertiary centers. This idea 
has been discussed in the US, e.g., by showing that expansions to 
state Medicaid programs (this is an insurance for the poor) led to 
increase quality of neonatal ICUs. The idea is that by reimbursing 
tertiary centers better for the care of indigent patients, they are 
better able to invest in their own infrastructures. In this case, this 
could be a channel by which post-operative quality of care 
(infections, for example) improve. The above work to which I’m 
referring is by Kosali Simon.  
 
Third, in interpreting the findings, could the authors briefly discuss 
whether or not the following scenario is a plausible explanation of 
their findings? In non-insured villages, those patients who seek 
hospital care may be those for whom symptoms are worst and who 
may have worse disease, compared to those who sought hospital 
care in insured villages. Focusing on hospitalizations alone, one 
might then see that individuals hospitalized in non-insured villages 
have worse outcomes (only because they were sicker on average 
than those who were hospitalized in insured villages). This is not a 
failure of randomization because the authors show that on 
observable dimensions the insured and matched non-insured 
villages are very similar. However, when one restricts the analysis to 
those who were hospitalized, those treated in insured villages may 
be different than those treated in non-insured villages. One fix to 
those would be to simply look at self-reported improvement in quality 
of life (e.g., ambulation) among all villagers in non-insured and 
insured villages, not just those who were hospitalized. I don’t think 
the authors have the data to do this, but this is only a limitation worth 
briefly discussing as I don’t think it changes the major conclusions 
and contribution of the study.  
 
Thank you for the opportunity to review this paper, 

 

REVIEWER Victoria Fan 
University of Hawaii at Manoa 

REVIEW RETURNED 26-Jun-2015 

 

GENERAL COMMENTS This paper examines whether health insurance expanded utilization 
of primary health care services, infections during hospitalization, and 
re-hospitalization rates. The paper is a helpful extension of its first 
paper by shedding light on some of the mechanisms on mortality 
decline which had not been well explained and focuses on an 
important topic for which there is limited evidence - the impact of 
health insurance in developing countries.  
 
The paper uses the same methodology as its first version, and it is 
worth re-exploring the assumptions of its methodology. The core idea 
of matching is that it eliminates selection bias and attempts to create 
similarity between the treated and the controlled, with the main flaw 
being that it only does so for observable and not unobservable 
characteristics. In this case, the authors match villages using 6 
variables from the 2001 Census (pop <6 years old, % female <6 
years old, scheduled caste, scheduled tribe, female literacy, 
population employed), although the Census itself has numerous 
other variables in the village directory including the development 
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indicators that are revealed in table 2. Although it may not be 
possible to reconsider the sample of matched villages, as a 
sensitivity analysis, the authors can further prune their matched 
sample so that the treated villages are indeed more like its untreated 
villages by matching on more characteristics such as those in the 
table 2. This would further reduce their total N of household surveys, 
however, and I recognize is not very feasible.  
 
A related sensitivity check would be to use alternate matching 
mechanisms as elucidated by Gary King et al. King et al have argued 
that a simple t-test of difference in means is not an adequate check 
of balance between treated and untreated groups. To address this, 
they have strongly recommended the calculation of the L1 
multivariate balance measure across a dimension of variables and I 
would also highly encourage the authors to calculate this L1 measure 
for their matched sample using not just the 6 variables but the full set 
of table 2 development indicator variables. If the sample is well 
balanced by the L1, then I would be more reassured of the balance 
and robustness of their methodology.  
 
A third important sensitivity check could involve including village-level 
variables in the main regressions. As far as I can tell the authors only 
use the individual characteristics. However, a random sample of 
individuals from villages which are matched but may be imbalanced 
would also lead to biased results. This should not be a lot of 
additional work and would test the sensitivity of their results as well.  
 
The study's methods relies on the expansion of the insurance 
program and assumes an arbitrarily set boundary, with the 3 northern 
districts receiving the program and the 3 southern districts not. The 3 
northern districts are Uttara Kanada, Haveri, and Bellary, and the 3 
southern districts are Shimoga, Davangere, and Chitradurga districts. 
From a casual search of poverty rates by district in Karnataka, e.g. 
http://www.livemint.com/Politics/3Ex8iN0xErnoeXcnQ48eZM/Spatial-
poverty-in-Karnataka.html, one can see tremendous variation in 
poverty across districts. The northern districts have poverty rates of 
18%, 28%, and 24% (ranked #8, #18, #17) respectively, whereas the 
southern districts have poverty rates of 16%, 22%, and 28% (ranked 
#7, #14, #22). So it is not apparent that the treated districts are any 
worse or better off than the untreated districts by this crude district-
level comparison. I mention this just to indicate that poverty is likely 
to be an important and unmeasured variable in their authors village-
level matching. While the authors have an income-variable in the 
individual-level regressions of household data, access to services will 
likely depend on the village's and district's health-care environment, 
which will be affected by the levels of poverty in a given geographic 
unit. The authors could construct, for example, a village-level "index" 
of wealth - since the village directory has a listing of numerous 
assets that the village has - and thereby control for that, as I 
described in the previous point.  
 
It would be helpful if the authors couched their findings more 
explicitly with their previous paper and the plausibility of the mortality 
declines observed with the increases in utilization that they find. 
There could be other mechanisms explaining the mortality decline, 
so if the authors could model or simulate or even estimate how much 
of the mortality decline might be explained by the changes in 
utilization, this would be helpful. 
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REVIEWER Gina Lagomarsino 
Results for Development Institute 

REVIEW RETURNED 29-Jun-2015 

 

GENERAL COMMENTS This is an important paper that contributes to the evidence about the 
effects of health insurance in LMICs and the nature of how those 
effects occur. I am very supportive of publication and have only 
minor suggestions for the author to consider, as follows:  
 
1. Your definition of primary care is vague and may not be consistent 
with the most recent and accepted definitions (See European 
Commission's definition from 2014). You seem to suggest that it is 
synonymous with demand for treatment (p. 17, lines 55-58 and p. 
18, lines 1-19, and p. 19, line 24-26), but primary care and demand 
for treatment are not the same thing. It was unclear to me from the 
analysis that patients utilized more primary care, which would be 
defined as including preventive and promotive care, seeking care 
early prior to having episodes that require tertiary care, having a 
relationship with a primary care provider over time, getting follow-up 
treatment after major interventions, etc. It is also unclear whether the 
patients sought treatment at the point when they were having an 
emergency episode (e.g., chest pains), or prior to having those 
symptoms, which might have been prevented by primary care. (i.e., 
someone seeking care when they have chest pains, should not be 
defined as utilizing primary care.) I suggest that you not claim that 
insurance may increase use of "primary care" and instead say that it 
may increase "demand for treatment". Or...if you have additional 
analysis, suggesting true primary care utilization, please present 
that. I do note that your point on p. 19., line 46-53 suggests that you 
have not disentangled the demand effects from the supply effects. 
The supply of health camps that do early diagnosis might possibly 
be considered primary care, but demand for services during an 
emergency situation would not be considered primary care. It is 
unclear from the analysis whether you are including both of these 
when you state that insurance may lead to an increase in utilization 
of uncovered primary care. (Also, aren't the camps covered care?) 
You should clarify these points in your paper.  
 
2. A key point in your discussion, which you do make but could be 
strengthened, is that the design of the insurance program may 
matter. You conclude that the mechanisms by which mortality is 
improving may include: 1) camps that promote diagnosis, 2) and 
access to higher quality hospitals. Not all insurance programs are 
structured to include camps or effective screening of empaneled 
facilities for quality. Some just reimburse for care. A major 
conclusion of this paper could be that these two design principles 
may be important for policymakers to take into consideration as they 
design government health insurance.  
 
3. A minor point related to 2 above, you note on p. 18, line 23 that 
"state of the art" hospitals are included in the panel. It may be helpful 
to include a bit more context about what this means, how the 
scheme selected hospitals, etc.  
 
4. Based on your data on the difference in utilization between the 
treatment and control areas, as well as the difference in quality such 
as re-admission and infection (larger?) could you conclude that the 
quality effects on mortality are likely more important than the 
utilization effects?  
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I hope these suggestions are useful for the authors and editors. IOt 
was an honor to review this important paper.   

 

VERSION 1 – AUTHOR RESPONSE 

Comments from Anupam B. Jena  

 

• First, I would discuss more this latter point about how catastrophic insurance (or in this case tertiary 

care insurance) could incentivize individuals to take up primary care and whether this can be 

identified in this paper. I think that the paper cannot disentangle this channel from the channel of 

health camps being provided by tertiary care facilities. HOWEVER, I don’t think that distinction is 

necessarily crucial because the possibility that a tertiary or catastrophic insurance could be combined 

with a mandate on tertiary care providers to do health screenings is an important idea, whose benefit 

is supported by this study. Put differently, shouldn’t all tertiary insurance plans have this mandate? It 

would seem that both patients and tertiary centers would benefit.  

 

Response: This is a great point. We added the following to the discussion section.  

 

“In this analysis we are unable to untangle increased demand for treatment from increased availability 

of screening. If increased access to screening is driving the increase in treatment seeking we 

observe, this would imply that mandating empaneled tertiary care providers to implement health 

screening outreach could be an effective strategy for increasing screening rates.”  

 

• Second, the authors raise the interesting idea that the tertiary insurance could directly raise quality 

of the tertiary centers. This idea has been discussed in the US, e.g., by showing that expansions to 

state Medicaid programs (this is an insurance for the poor) led to increase quality of neonatal ICUs. 

The idea is that by reimbursing tertiary centers better for the care of indigent patients, they are better 

able to invest in their own infrastructures. In this case, this could be a channel by which post-operative 

quality of care (infections, for example) improve. The above work to which I’m referring is by Kosali 

Simon.  

 

Response: This is an interested point. We now add the following to the discussion section.  

 

“Another possibility is that empanelled facilities were able to improve quality as a result of VAS since 

they might get higher re-imbursement for treating poor patients under VAS since such patients are 

often unable to pay. Such additional revenue could be used to invest in quality infrastructure. This 

effect has been observed in the United States where expansion of Medicaid was shown to influence 

the adoption of neonatal intensive care units.”  

 

• Third, in interpreting the findings, could the authors briefly discuss whether or not the following 

scenario is a plausible explanation of their findings? In non-insured villages, those patients who seek 

hospital care may be those for whom symptoms are worst and who may have worse disease, 

compared to those who sought hospital care in insured villages. Focusing on hospitalizations alone, 

one might then see that individuals hospitalized in non-insured villages have worse outcomes (only 

because they were sicker on average than those who were hospitalized in insured villages). This is 

not a failure of randomization because the authors show that on observable dimensions the insured 

and matched non-insured villages are very similar. However, when one restricts the analysis to those 

who were hospitalized, those treated in insured villages may be different than those treated in non-

insured villages. One fix to those would be to simply look at self-reported improvement in quality of life 

(e.g., ambulation) among all villagers in non-insured and insured villages, not just those who were 

hospitalized. I don’t think the authors have the data to do this, but this is only a limitation worth briefly 
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discussing as I don’t think it changes the major conclusions and contribution of the study.  

 

Response: This is a very astute observation. We were able to address this issue using our data by 

examine differences in pre-operative well being between VAS and non-VAS villages. We found that 

VAS eligible villages were actually worse off prior the hospitalization. We added the following in the 

results section:  

 

“Finally, it is possible that patients who seek tertiary care in the absence of insurance are sicker or 

worse off than patients who seek tertiary care that is covered by insurance. Therefore, our estimates 

of post-operative outcomes could be overstated. To address this, we examine the difference in self-

reported pre-operative well being between VAS eligible and ineligible areas using the same analytical 

strategy. We find the opposite, that VAS eligible hospitalizations had lower self-reported well being 

prior to their hospitalization (Appendix Table A7). Therefore, any bias in post-operative outcomes 

driven by pre-operative differences is likely driving our results towards the null. “  

 

 

Comments from Victoria Fan  

 

• The paper uses the same methodology as its first version, and it is worth re-exploring the 

assumptions of its methodology. The core idea of matching is that it eliminates selection bias and 

attempts to create similarity between the treated and the controlled, with the main flaw being that it 

only does so for observable and not unobservable characteristics. In this case, the authors match 

villages using 6 variables from the 2001 Census (pop <6 years old, % female <6 years old, scheduled 

caste, scheduled tribe, female literacy, population employed), although the Census itself has 

numerous other variables in the village directory including the development indicators that are 

revealed in table 2. Although it may not be possible to reconsider the sample of matched villages, as 

a sensitivity analysis, the authors can further prune their matched sample so that the treated villages 

are indeed more like its untreated villages by matching on more characteristics such as those in the 

table 2. This would further reduce their total N of household surveys, however, and I recognize is not 

very feasible.  

 

Response: Unfortunately, we did not and do not have access to any more census variables than the 

ones we used for the matching process. The development indicators in table 2 were collected by the 

authors through the ASHA survey so we could not match on these. However, table 2 shows that these 

variables are very well matched already (aside from having a bank in the village). We do not think 

there is anything to gain from reducing the sample size of villages just to match on characteristics that 

are already similar between groups and that we can control for in our regression models.  

 

• A related sensitivity check would be to use alternate matching mechanisms as elucidated by Gary 

King et al. King et al have argued that a simple t-test of difference in means is not an adequate check 

of balance between treated and untreated groups. To address this, they have strongly recommended 

the calculation of the L1 multivariate balance measure across a dimension of variables and I would 

also highly encourage the authors to calculate this L1 measure for their matched sample using not 

just the 6 variables but the full set of table 2 development indicator variables. If the sample is well 

balanced by the L1, then I would be more reassured of the balance and robustness of their 

methodology.  

 

Response: To address the sensitivity of balance to various matching/sampling procedures, we 

conducted an exercise in which we calculated the L1 measure of imbalance under 3 different types of 

sample scenarios: 1) Our current propensity score matched sample; 2) we ran 500 simulations using 

CEM to match the 300 northern villages to 300 southern villages using the original census data 

(simulations were required since we were using the k2k command, which randomly drops matched 
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villages so that the number of treatment and control villages are equal making the sample slightly 

different in each simulation and thus making the L1 slightly different); and 3) we ran 500 simulations, 

each of which randomly assigning 300 villages as hypothetical treatment villages and randomly 

assigning 300 villages as hypothetical control villages, regardless of geography. Scenario 3 simulates 

what balance might have looked like if we had been able to use the gold standard of random 

treatment assignment. We took the average of the 500 L1 measures produced in the simulations from 

scenarios 2 and 3. We found that the L1 measure for scenario 1 (our sample) was .756, and the mean 

L1s for scenarios 2 and 3 were .763 and .664, respectively (a lower L1 suggests better balance). This 

suggests that although we would have achieved better balance had we been able to randomly assign 

which villages had access to VAS, we would have achieved very similar balance (possible even 

slightly worse) if we had used the CEM method. While we appreciate the importance of ensuring 

proper balance, and the possible benefits of the CEM approach, we also note here that while this 

approach is gaining popularity in social science research, it is mostly unfamiliar to readers and 

consumers of medical literature. For that reason, and because the balance achieved using our 

approach is similar to the balanced we could have achieved had we used CEM, we restrict this 

analysis for the response letter and not the manuscript.  

 

 

• A third important sensitivity check could involve including village-level variables in the main 

regressions. As far as I can tell the authors only use the individual characteristics. However, a random 

sample of individuals from villages which are matched but may be imbalanced would also lead to 

biased results. This should not be a lot of additional work and would test the sensitivity of their results 

as well.  

 

Response: We in fact do include village level characteristics in addition to individual level 

characteristics in the adjusted results from table 3. In the analysis of treatment seeking behavior, 

village level controls are very important since treatment is sought within the village. However, it is not 

clear that village level characteristics would affect post-operative outcomes since hospitalizations 

occur outside of the village. Individual characteristics are more appropriate in this case. Moreover, 

with a sample size of less than 200 patients in analyses presented in tables 4 and 5, including village 

level controls would result in over fitting the data.  

 

 

• The study's methods relies on the expansion of the insurance program and assumes an arbitrarily 

set boundary, with the 3 northern districts receiving the program and the 3 southern districts not. The 

3 northern districts are Uttara Kanada, Haveri, and Bellary, and the 3 southern districts are Shimoga, 

Davangere, and Chitradurga districts. From a casual search of poverty rates by district in Karnataka, 

e.g. http://www.livemint.com/Politics/3Ex8iN0xErnoeXcnQ48eZM/Spatial-poverty-in-Karnataka.html, 

one can see tremendous variation in poverty across districts. The northern districts have poverty rates 

of 18%, 28%, and 24% (ranked #8, #18, #17) respectively, whereas the southern districts have 

poverty rates of 16%, 22%, and 28% (ranked #7, #14, #22). So it is not apparent that the treated 

districts are any worse or better off than the untreated districts by this crude district-level comparison. 

I mention this just to indicate that poverty is likely to be an important and unmeasured variable in their 

authors village-level matching. While the authors have an income-variable in the individual-level 

regressions of household data, access to services will likely depend on the village's and district's 

health-care environment, which will be affected by the levels of poverty in a given geographic unit. 

The authors could construct, for example, a village-level "index" of wealth - since the village directory 

has a listing of numerous assets that the village has - and thereby control for that, as I described in 

the previous point.  

 

Response: As mentioned above, we don’t have access to the village level directory. However, in our 

analysis of treatment seeking behavior we do control for several development indicators that are 
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highly correlated with poverty (access to piped water; all weather road in village; distance to nearest 

town; whether there is a primary care clinic, hospital, or private health center; availability of electricity; 

access to a bank; and literacy rate). Therefore, controlling for a poverty index will likely have little 

added benefit. As mentioned above, we don’t think village level variables are relevant for the quality of 

care and post-hospitalization well being analyses.  

 

• It would be helpful if the authors couched their findings more explicitly with their previous paper and 

the plausibility of the mortality declines observed with the increases in utilization that they find. There 

could be other mechanisms explaining the mortality decline, so if the authors could model or simulate 

or even estimate how much of the mortality decline might be explained by the changes in utilization, 

this would be helpful.  

 

Response: We were able to estimate the possible mortality reductions that result from increased 

treatment seeking. We estimated 2-6% reduction in mortality from myocardial infarction as a result in 

increased treatment seeking. We included details of the calculation in the appendix and added the 

following to the main text.  

 

“Combining our estimates of increased treatment seeking induced by VAS beneficiaries with 

estimates from prior literature on the probability of myocardial infarction (MI) conditional on 

experiencing chest pain (.053), the relative-risk of MI conditional on getting treatment (aspirin, beta-

blocker, ACE inhibitors, and statins) (.27), and the risk of mortality from MI in developing countries 

(.33), we roughly estimate that VAS’s effect on treatment seeking could have led to a 2-6% reduction 

in mortality from cardiac conditions depending on how many people seeking treatment actually get 

treatment (see Appendix part 2 for details on calculation). Prior work reports that VAS led to a 64% 

reduction in mortality from VAS covered conditions and a 75% reduction in mortality from cardiac 

conditions. Therefore, although non-trivial, the reduction in mortality generated from increased 

treatment seeking is likely to have played only a small role in the overall mortality reduction 

attributable to VAS.”  

 

 

Comments From Gina Lagomarsino  

 

• Your definition of primary care is vague and may not be consistent with the most recent and 

accepted definitions (See European Commission's definition from 2014). You seem to suggest that it 

is synonymous with demand for treatment (p. 17, lines 55-58 and p. 18, lines 1-19, and p. 19, line 24-

26), but primary care and demand for treatment are not the same thing. It was unclear to me from the 

analysis that patients utilized more primary care, which would be defined as including preventive and 

promotive care, seeking care early prior to having episodes that require tertiary care, having a 

relationship with a primary care provider over time, getting follow-up treatment after major 

interventions, etc. It is also unclear whether the patients sought treatment at the point when they were 

having an emergency episode (e.g., chest pains), or prior to having those symptoms, which might 

have been prevented by primary care. (i.e., someone seeking care when they have chest pains, 

should not be defined as utilizing primary care.) I suggest that you not claim that insurance may 

increase use of "primary care" and instead say that it may increase "demand for treatment". Or...if you 

have additional analysis, suggesting true primary care utilization, please present that.  

 

Response: This is a good point. We have change the phrase primary care utilization to treatment 

seeking behavior throughout the paper.  

 

• I do note that your point on p. 19., line 46-53 suggests that you have not disentangled the demand 

effects from the supply effects. The supply of health camps that do early diagnosis might possibly be 

considered primary care, but demand for services during an emergency situation would not be 
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considered primary care. It is unclear from the analysis whether you are including both of these when 

you state that insurance may lead to an increase in utilization of uncovered primary care. (Also, aren't 

the camps covered care?) You should clarify these points in your paper. 

 

Response: We have clarified in the paper that we are referring to all types of treatment seeking and 

we have avoided the use of “uncovered” and “primary care”.  

 

• A key point in your discussion, which you do make but could be strengthened, is that the design of 

the insurance program may matter. You conclude that the mechanisms by which mortality is 

improving may include: 1) camps that promote diagnosis, 2) and access to higher quality hospitals. 

Not all insurance programs are structured to include camps or effective screening of empaneled 

facilities for quality. Some just reimburse for care. A major conclusion of this paper could be that these 

two design principles may be important for policymakers to take into consideration as they design 

government health insurance.  

 

Response: This is a great point. We added the following to the discussion section.  

 

“In this analysis we are unable to untangle increased demand for treatment from increased availability 

of screening. If increased access to screening is driving the increase in treatment seeking we 

observe, this would imply that mandating empaneled tertiary care providers to implement health 

screening outreach could be an effective strategy for increasing screening rates.”  

 

 

• A minor point related to 2 above, you note on p. 18, line 23 that "state of the art" hospitals are 

included in the panel. It may be helpful to include a bit more context about what this means, how the 

scheme selected hospitals, etc.  

 

Response: We have added more detail on the criteria for hospital empanelment. We now include the 

following:  

 

“Empanelled hospitals were required to have all necessary licenses and certificates, a general ward 

with at least 50 beds, at least 5 feet of space between beds, an ICU with at least 3 beds, a step down 

ICU with at least 2 beds, a post operative ward, and an in house pharmacy. Hospitals were also 

required to have diagnostic facilities that included radiology and biochemistry equipment, MRI and CT 

scan capabilities, a blood bank, and ambulance services. Hospital operating rooms were required to 

have an array of standard operating equipment.”  

 

• Based on your data on the difference in utilization between the treatment and control areas, as well 

as the difference in quality such as re-admission and infection (larger?) could you conclude that the 

quality effects on mortality are likely more important than the utilization effects?  

 

 

Response: Unfortunately, we are unable to estimate the impact of quality differences on mortality, as 

there is no good literature on this issue to draw from. We were able to estimate the possible mortality 

reductions that result from increased treatment seeking. We estimated 2-6% reduction in mortality 

from myocardial infarction as a result in increased treatment seeking. We included details of the 

calculation in the appendix and added the following to the main text.  

 

“Combining our estimates of increased treatment seeking induced by VAS beneficiaries with 

estimates from prior literature on the probability of myocardial infarction (MI) conditional experiencing 

chest pain (.053), the relative-risk of MI conditional on getting treatment (aspirin, beta-blocker, ACE 

inhibitors, and statins) (.27), and the risk of mortality from MI in developing countries (.33), we roughly 
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estimate that VAS’s effect on treatment seeking could have led to a 2-6% reduction in mortality from 

cardiac conditions depending on how many people seeking treatment actually get treatment (see 

Appendix part 2 for details on calculation). Prior work reports that VAS led to a 64% reduction in 

mortality from VAS covered conditions and a 75% reduction in mortality from cardiac conditions. 

Therefore, although non-trivial, the reduction in mortality generated from increased treatment seeking 

is likely to have played only a small role in the overall mortality reduction attributable to VAS.”  

 

VERSION 2 – REVIEW 

REVIEWER Anupam B. Jena 
Harvard Medical School 

REVIEW RETURNED 16-Nov-2015 

 

GENERAL COMMENTS Thank you for the attention paid to my suggestions in this revision. 
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