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General comments  
Comments to the Author 
Thank you for submitting this interesting study.  There is a lack of large data-driven analysis of 
the impacts of improved drug access on children's health outcomes, and this paper attempts to 
add to the limited literature in this area. 
 
Strengths: 
The research methodology is generally sound.  The study has access to a valuable database, 
although it is unfortunate that data from patients at the largest children's hospital is absent. This 
is appropriately acknowledged. 
 
Weaknesses: 
The main weakness with this paper is that the main statistically significant finding (reduced A1c 
in the lowest SES group) is a fairly small magnitude, and is of unclear clinical significance.  How 
much does a population-level difference in A1c temporal trend of 0.0008 matter?  The 
interpretation that universal pharmacare significantly impacts diabetes outcomes seems overly 
strong based on this magnitude of A1c trend. 
 
Please see our response to Editor’s comment #3. 
In the interpretation section we changed the interpretation of our findings as follows:  
 
“We found the magnitude of the impact of OHIP+ on HbA1c trajectory was slightly 
greater for those in the most deprived compared to the least deprived quintile. Although 
structured programs to support diabetes self-management are associated with a 
reduction in HbA1c of 0.5%, the landmark Diabetes Control and Complications Trial 
demonstrated that proportional reductions in HbA1c are associated with proportional 
reductions in the risk of diabetes complications. Although on an individual level, a 
change in A1c of 0.5% is clinically important, at population level even a small 
improvement is meaningful.” 
 
More minor weaknesses include data issues, e.g. a) no data from SickKids, b) 73% of patients 
had an insulin claim while 100% was expected. 

a) Although Sickkids does not contribute data, we quantified that this represents 
only 10% of all children with diabetes in the province and we acknowledge this as 
a limitation 

 
We added the following information to the methods section: 



The Hospital for Sick Children, the largest pediatric hospital in Ontario follows 
approximately 800 children with diabetes, representing approximately 10% of all children 
with diabetes in the province, does not contribute data to OLIS .  

a) Please see our response to the statistician’s comment #19. We acknowledge this 
is likely to reflect the limitation of the algorithm to correctly identify those with 
diabetes. However, given that we would not expect individuals without diabetes to 
have HbA1c measured, this limitation of the algorithm should not affect the result 
of the model since those individuals will not contribute HbA1c data to the model. 

 
 
Specific comments: 
 
Page 3, line 8 - it would be helpful to have some literature explaining what impact different 
magnitudes of A1c changes have on risk of long-term complications, as this relates to the 
clinical significance of the main conclusion. 
 
Please see our response to the Editor’s comment #3:  
In the interpretation section we changed the interpretation of our findings as follows:  
 
“We found the magnitude of the impact of OHIP+ on HbA1c trajectory was slightly 
greater for those in the most deprived compared to the least deprived quintile. Although 
structured programs to support diabetes self-management are associated with a 
reduction in HbA1c of 0.5%, the landmark Diabetes Control and Complications Trial 
demonstrated that proportional reductions in HbA1c are associated with proportional 
reductions in the risk of diabetes complications. Although on an individual level, a 
change in A1c of 0.5% is clinically important, at population level even a small 
improvement is meaningful.” 
 
 
Page 4, line 11 - is it possible that some children with Type 2 diabetes are included, or is this 
only Type 1?  Please include if the data field differentiates Type 1 and Type 2 diabetes. 
 
We clarified in the methods section that we included individuals with all types of diabetes 
as follows: 
“We included all youth <21 years, 9 months on Jan 1, 2016 residing in Ontario on January 
1, 2016, and diagnosed with all diabetes before age 15.” 
 
We also acknowledge the following in the limitations section: 
 
“We were unable to distinguish between diabetes types, however, the vast majority of 
children diagnosed with diabetes under age 15 years in Ontario have type 1 diabetes (18, 
19). That only 3.5% of individuals in the cohort made a drug claim for metformin, a 
mainstay in the treatment of pediatric type 2 diabetes (26), further supports this 
assumption.” 
 
Page 4, line 48 - why use ON-MARG and not just income?  Most of the conclusions and similar 
studies cited in adults focus on ability to pay and financial issues, which would be most closely 



related to income, and not a composite measure that includes income as well as other 
measures of marginalization. 
 
Please see our response to the Editor’s comment #4.  
We added the following to the methods section to justify our choice of this measure of 
SES:  
 
“We measured SES using the deprivation dimension of the Ontario Marginalization Index 
(ON-MARG), which includes indicators of low income, education, housing, and family 
structure. Since we are using this measure ecologically as a surrogate, we selected a 
broader metric to capture SES.". 
 
 
 
Page 5, line 18 - could this introduce children with Type 2 instead of Type 1 DM? 
 
We measured all drug claims for insulin and metformin to describe pharmacare use 
among our cohort. However, drug claims were not used in our ascertainment of the 
cohort. We did this to describe our cohort and estimate what percentage of those 
included in our cohort might have type 2 diabetes.  
 
We clarified this in the methods section as follows: 
“We extracted all ODB drug claims and specifically those for insulin and metformin, a 
medication often prescribed for adolescents and young adults with type 2 diabetes in 
order to estimate the proportion of those in the cohort who are likely to have type 2 
diabetes”. 
 
 
Page 9, Line 18 - what was the magnitude of A1c difference in these adult studies, and how 
does it compare to the finding in this study? 
 
We cannot compare the magnitude of the difference in A1c in these adult studies to our 
findings because we are looking at longitudinal changes over time and not cross-
sectional differences between groups as in these adult studies. 
 
Page 9-11 - in general, I think that this study requires a fairly robust analysis in the discussion 
and limitations of how impactful the statistically significant finding is, as it potentially not clinically 
significant to have the A1c trend found in the lowest SES group. 
 
Please see our responses to the Editor’s comment #3, the statistician’s comment #16, 
and your comment #4.  
 
Throughout the manuscript we have tempered the interpretation of our finding that the 
impact of OHIP+ on HbA1c trajectory was slightly (rather than moderately) greater for 
those in the most deprived compared to the least deprived quintile. We also argue that at 
a population-level even a small improvement is important. We edited the interpretation as 
follows: 
 
“We found the magnitude of the impact of OHIP+ on HbA1c trajectory was slightly 
greater for those in the most deprived compared to the least deprived quintile. Although 



structured programs to support diabetes self-management are associated with a 
reduction in HbA1c of 0.5%, the landmark Diabetes Control and Complications Trial 
demonstrated that proportional reductions in HbA1c are associated with proportional 
reductions in the risk of diabetes complications. Although on an individual level, a 
change in A1c of 0.5% is clinically important, at population level even a small 
improvement is meaningful.” 
 
Reviewer 2: Steven Morgan 
 
Institution: The University of British Columbia Faculty of Medicine, School of Population and 
Public Health 
 
General comments  
Comments to the Author 
This study attempts to measure one of the possible impacts of the OHIP+ program in Ontario 
(an income-irrelevant public drug coverage for children and youth). It utilizes trends in HbA1c 
lab values to determine whether there were clinically relevant impacts on diabetes management 
among affected populations. The approach is a novel work-around given the lack of pre-policy 
prescription drug claims information for those not publicly insured in the pre-OHIP+ era. 
 
Like other studies of policies to improve access-to-medicines (including those cited in the 
discussion), the authors do not find a statistically significant impact on overall trends in HbA1c 
lab values. They do, however, find some evidence to support the hypothesis that the universal 
public drug benefit addresses income-related inequity in outcomes / access to medicines. 
 
I understand why the lab-value approach was necessary to assess possible effects of the policy 
for young diabetes patients. The study is nevertheless limited by the data. A more fulsome 
description of some of the data might give the reader greater confidence. 
 
We address this issue in our responses to the Editors comment #2, the statistisican’s 
comments #14 and 19, and reviewer 1’s comment #3 as follows: 
To address the question about a selection bias on the basis of availability of HbA1c data, 
we included a supplementary table showing the characteristics of those with and without 
an A1c value. It is reassuring that the characteristics of these groups are similar, 
suggesting that the risk of selection bias on this basis is low.  
 
In the results, we state: “The characteristics of individuals according to HbA1c 
availability were similar (Table S1).” 
 
We added the following sentence in the methods section to clarify the expected 
frequency of HbA1c testing. “It is standard of practice for children with diabetes to have 
an HbA1c measured every three months.” (Pihoker 2018) Therefore, differences in 
availably of HbA1c are likely due to limitations of data availably in OLIS and not due to 
differences in frequency of testing related to diabetes management.  
 
The relatively low rate of insulin claims (and some of the reason for missing HbA1c data) 
is due to individuals falsely identified by the algorithm as having diabetes. We 
acknowledge this in the limitations section.  
 



However, given that we would not expect individuals without diabetes to have HbA1c 
measured, this limitation of the algorithm should not affect the result of the model since 
those individuals will not contribute HbA1c data to the model. 
 
Although Sickkids does not contribute data, we quantified that this represents only 10% 
of all children with diabetes in the province and we acknowledge this as a limitation. 
 
We added the following information to the methods section: 
“The Hospital for Sick Children, the largest pediatric hospital in Ontario follows 
approximately 800 children with diabetes, representing approximately 10% of all children 
with diabetes in the province, does not contribute data to OLIS .”  
 
 
Similarly, more details on CRNA among children and youth with a serious chronic illness (e.g., 
diabetes) might also strengthen insights as to why one might have expected a null finding in this 
population group. For these reasons, I would suggest this paper is publishable (perhaps 
especially as a null finding) with revision. 
 
We added the following information about cost-related non-adherence among children 
and youth to the interpretation as follows: 
 
“…Cost-related non-adherence for any prescription medication was reported on the 
Canadian Community Health Survey in 9.4% among those 12-34 years in 2007 (Law 2012) 
and in 2.06% among those 12-17 years in 2016 (Law 2018). Further, those 12-18 years 
were more likely to spend less on other areas due to drug costs; suggesting that parents 
prioritize spending on prescription medicines for children (Law 2018). This is supported 
by our finding that the number of insulin claims during the OHIP+ period was constant. 
Therefore, individuals in the current study of lowest socioeconomic status, who must 
purchase insulin whether or not they have private insurance, may have slightly improved 
glycemic management because they may have previously been rationing insulin or may 
have less financial stress and are able to spend on other necessities such as healthy 
food, which in turn, may be associated with improved glycemic management.” 
 
 
 
 
Here are some things to consider on revision. 
 
The policy intervention in question is noisy. This is because of the existence of coverage for 
many children and youth in the pre-policy era owing to both private and public drug plans. Some 
more detail on this could help the reader understand how many subjects likely received new 
coverage where coverage didn’t exist before. The authors provide information about those 
previously publicly insured. They could go further on the private side. For example, the scale of 
pre-policy private coverage might be gauged (albeit imperfectly) by the share/number of OHIP+ 
beneficiaries that “switched back” to private insurance with the Ford government’s take on the 
policy. ODB likely has estimates of that. 
 
When universal OHIP+ was terminated in 2019, the government drug coverage did not 
revert to the pre-OHIP+ state. Rather, OHIP+ was changed to provide coverage for 
individuals who had no private drug coverage. It does not distinguish between full vs. 



partial private coverage. Further, Given that insurance status changes over time, it would 
be impossible to gauge the scale of pre-OHIP+ private coverage by measuring the 
number of individuals who stopped making OHIP+ claims after 2019.  
 
In addition, we can’t gauge the financial burden of drug costs on individuals who are not 
eligible for OHIP+ in the current state given that the degree of individual private drug 
coverage varies and the individual financial burden of uncovered drug costs depends on 
socioeconomic status defined broadly. 
 
We address this in the interpretation as follows: 
Beginning April 1, 2019, eligibility criteria for OHIP+ changed to exclude Ontario youth 
<25 years with any private drug coverage, regardless of comprehensiveness or the 
extent of co-payment required. Therefore, many individuals <25 years may now 
experience financial barriers to insulin. For individuals with low income, even small 
financial barriers such as low prescription fees or co-payments have significant impacts 
on access to medication and through reducing expenditure on other essential items for 
health (22,23). The effects of gaps in coverage created by recent changes to OHIP+ 
eligibility should be evaluated. 
 
The lab-value approach is also a bit noisy. This is in part due to testing frequency itself. I would 
have appreciated understanding the expected frequency of A1c testing among younger 
Ontarians and the extent, if any, of regional variations in such. That would help to understand 
idiosyncrasies in the data and, possibly, the existence of regional differences and, therefore, 
possible bias. 
 
We address this issue in our responses to the Editors comment #2, the statistisican’s 
comments #14 and 19, reviewer 1’s comment #3, and reviewer 2’s comment #2 as 
follows: 
 
 To address the question about a selection bias on the basis of availability of HbA1c 
data, we included a supplementary table showing the characteristics of those with and 
without an A1c value. It is reassuring that the characteristics of these groups are similar, 
suggesting that the risk of selection bias on this basis is low.  
 
In the results, we state: “The characteristics of individuals according to HbA1c 
availability were similar (Table S1).” 
 
Further, we added the following sentence in the methods section to clarify the expected 
frequency of HbA1c testing. “It is standard of practice for children with diabetes to have 
an HbA1c measured every three months.” (Pihoker 2018) Therefore, differences in 
availably of HbA1c are likely due to limitations of data availably in OLIS and not due to 
differences in frequency of testing related to diabetes management.  
 
More importantly, the authors discuss but downplay the data that is missing from the OLIS 
dataset. They mention that it does not include data for SickKids. Could they offer insight into 
how many tests that likely represents, especially as a share of expected tests in Toronto? Was 
a sensitivity analysis done without subjects from the Toronto area? Are there other labs that do 
not share information with OLIS? 
 



Although Sickkids does not contribute data to OLIS, we quantified that this represents 
only 10% of all children with diabetes in the province and we acknowledge this as a 
limitation. We are unable to do a sensitivity analysis excluding subjects followed at 
Sickkids since we cannot reliably identify the pediatric diabetes clinic where individuals 
receive care using our administrative data.  
 
If there were other labs that were not contributing data to OLIS during the time of the 
study, they would represent a much smaller fraction of our study population since 
Sickkids is the largest pediatric diabetes centre in the province.   
 
We added the following information to the methods section: 
“The Hospital for Sick Children, the largest pediatric hospital in Ontario follows 
approximately 800 children with diabetes, representing approximately 10% of all children 
with diabetes in the province, does not contribute data to OLIS .” 
 
One needn’t overdo it here, but more information might give the reader more confidence in the 
OLIS data and the idea that A1c lab values would be measured with sufficient frequency among 
children to form the basis of a reasonable time-series analysis. 
 
We added the following to the methods section: 
 
“It is standard of practice for children with diabetes to have an HbA1c measured every 
three months .” 
 
One of the reasons for not necessarily needing to over-analyse the data is the idea that there 
are theoretical grounds for predicting a modest impact in this group. The authors mention a 
couple of points related to this and could do more to stich them together. For example, they 
mention the possible differences between treatment necessity vs. discretion for type 1 v 2 
diabetes. Literature on CRNA appears to support the hypothesis that patients (in this case 
families) make extra efforts to maintain access to treatments for serious chronic conditions. T1D 
would almost certainty fall into this category. 
 
We added and edited the interpretation section as follows: 
 
“…Cost-related non-adherence for any prescription medication was reported on the 
Canadian Community Health Survey in 9.4% among those 12-34 years in 2007 (Law 2012) 
and in 2.06% among those 12-17 years in 2016 (Law 2018). Further, those 12-18 years 
were more likely to spend less on other areas due to drug costs; suggesting that parents 
prioritize spending on prescription medicines for children (Law 2018). This is supported 
by our finding that the number of insulin claims during the OHIP+ period was constant. 
Therefore, individuals in the current study of lowest socioeconomic status, who must 
purchase insulin whether or not they have private insurance, may have slightly improved 
glycemic management because they may have previously been rationing insulin or may 
have less financial stress and are able to spend on other necessities such as healthy 
food, which in turn, may be associated with improved glycemic management.” 
 
“Our results suggest that overall pharmacare may not have a substantial impact on 
HbA1c, however, pharmacare may be an effective policy tool to combat worsening 
socioeconomic disparities in diabetes care and outcomes by alleviating the financial 



burden and improving other broadly defined health and quality of life outcomes for 
children and youth requiring life-sustaining medications; this should be further 
evaluated.” 
 
Further, there is a bit of literature (albeit scant) suggesting families might prioritize children’s 
needs when rationing medicines versus other household needs under financial constraints. This 
is primarily an American literature owing to Canada’s limited focus on children’s medicine needs 
and America’s experience with CHIP programs. This might add to the point about the relative 
inelasticity of demand for treatments in question in this study. 
 
Please see our response to your comment above. 
 
Indeed, the somewhat constant rate of post-policy, OHIP+ claims in the study period seems 
consistent with the idea that diabetes among children and youth is a low CRNA therapeutic 
area. That is, the data presented in this study is not consistent with a predicted jump upward on 
policy introduction followed by a non-adherence driven decline among those previous not 
medicines because of cost (as there are many determinants of treatment 
adherence/persistence, cost being just one of them). 
 
We added the following in the interpretation section: 
“…those aged 12-18 years were more likely to spend less on other areas due to drug 
costs; suggesting that parents may prioritize spending on prescription medicines for 
children (Law et al CMAJ Open 2018). This is supported by our finding that the number of 
insulin claims during the OHIP+ period was relatively constant.” 
 
Finally, the authors also mention relevant trial findings in Ontario that show little or no change in 
lab-value trial outcomes on receipt of no-cost prescriptions. This too seems to support the 
hypothesis that a null result might be expected in this study. That is not a critique of answering 
the question; rather, it is something that could simply be spelled out a bit further. Doing so might 
increase the value of narrative concerning the other benefits of a universal program: reduced 
financial strain on families; increased equity in both access and finances; increased 
administrative efficiency of the insurance system; and, greater purchasing power and, therefore, 
lower drug prices. 
 
We added the following to the conclusion: 
“In Canada, the lowest SES households have the highest proportion of out-of-pocket 
expenses on drugs. This suggests that children living with type 1 diabetes from the most 
deprived households are more likely to be negatively affected by costs related to their 
life-sustaining medication. Therefore, universal pharmacare may be an effective policy 
tool to combat worsening socioeconomic disparities in diabetes care and outcomes by 
alleviating the financial burden and improving other broadly defined health and quality of 
life outcomes for children and youth requiring life-sustaining medications; this should be 
further evaluated 
 


