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General comments 
(author response in 
bold) 

I read this paper with interest, as an academic general internist with a special 
interest in diabetes. 
 
The authors performed a retrospective cohort study with linked administrative 
databases to identify and categorize the most common responsible diagnoses 
leading to admission to general internal medicine wards at 7 large Toronto-area 
hospitals over 5 years. They compared diagnoses and hospital costs between 
patients with and without diabetes. Heart failure was the leading cause of hospital 
admission in both groups, with 1.87-fold higher prevalence among patients with 
diabetes. Patients with diabetes had increased prevalence and costs of 
admissions for stroke, UTI, soft tissue/bone infections, as well as electrolyte 
disorders. 
 
A strength of the paper is its very straight-forward, descriptive approach. There is a 
surprising paucity of internal medicine-specific data for the patient load we carry in 
most hospitals, and this paper fills that need nicely, as well as providing fodder for 
many more specific hypothesis that could be explored with administrative data. 
 
1.      Having said that, some indication of potential differences between patients 
with and without diabetes is still necessary - by age, sex, and number of 
comorbidities. I wonder if the authors could consider either age/sex 
standardization, or simple stratification on age and sex to produce their prevalence 
and cost ratios. It would be helpful for future work building on these results to know 
that at least basic confounding by age and sex had been excluded. 
We have addressed the concern for adjustment by age and sex in the above 
comments. Age adjustment in incorporated in the CIHI RIW methodology 
and sex adjustments yielded minor changes, which are now declared. 
Comment to #6 repeated here:  
We appreciate the editors concerns for reporting costs adjusted for age, 
time (to account for secular trends), and sex: 
1. With regards to adjustment for age, the CIHI Resource Intensity 
Weight (RIW) metric used for estimating cost of each hospitalization already 
incorporates age adjustments. We have added the following in the sensitivity 
analysis subsection of results section (Page 12 of marked-up manuscript): 
Adjustment for age is included in the CIHI RIW methodology used for cost 
estimation, and adjustment for inflation did not significantly change our 
results.2 
2. With regards to time, we have adjusted for inflation by standardizing 
fiscal year cost of standard hospital stay with no significant change in our 
results. We have added the following: 
a.  in the methods section (Page 9 of marked-up manuscript): We 
accounted for inflation by standardizing fiscal year cost of hospital stay to 
April 2015 using Canadian Agency for Drugs and Technologies in Health 



(CADTH) guidelines and used the general consumer price index as a 
deflator.7 
b.  as well as sensitivity analysis subsection of results section (Page 12 
of marked-up manuscript): Further, we conducted sensitivity analyses using 
only the first hospitalization for all included patients, adjusting for inflation 
by standardizing fiscal year cost of hospital stay using Canadian Agency for 
Drugs and Technologies in Health (CADTH) guidance, and stratifying results 
by sex.7 
3. Upon stratifying by sex, we generally found no significant change in 
our results with a few exceptions. These have been addressed in Results 
(Page 11 of marked-up manuscript): 
a. Frequency of admissions: Stratifying by sex did not significantly 
change our results, with the exception of electrolyte disorders (PR 1.09; 
95%CI 0.99-1.19) among women and pneumonia (PR 0.88; 95%CI 0.82-0.94) 
among men.  
b. Cost of admissions: Stratifying by sex did not significantly change 
our results, with the exception of acute renal failure (CR 1.13; 95%CI 1.01-
1.26) among women and urinary tract infection (not statistically significant) 
and sepsis (CR 1.25; 95% CI 1.15-1.35) among men. 
 
2.      The focus of discussion and the abstract is on diagnoses that have both 
increased prevalence and increased cost – but conspicuously absent, particularly 
from the abstract, is heart failure, which had increased prevalence among diabetic 
patients (but not increased costs) and was the single most common reason for 
admission to GIM. This has some importance as a preventable occurrence now 
that we have SGLT2i. 
We absolutely agree with this comment, and regret that we were not able to 
include heart failure in our abstract due to limited space. 
 
However, regarding the increased prevalence of heart failure among patients with 
diabetes and the relevance of SGLT2 inhibitors. We have incorporated this 
comment by adding the following discussion (Page 15 of marked-up manuscript): 
Lastly, heart failure has been the most common reason for hospitalization among 
patients with diabetes, a relationship that has been well-established.11 New 
treatment options for this particular demographic have been emerging. For 
instance, a meta-analysis examining cardiovascular outcomes among patients with 
type 2 diabetes using SGLT2 inhibitors have shown promising effects of reducing 
hospitalizations secondary to heart failure approximately by 30%, regardless of 
presence of atherosclerotic cardiovascular disease or heart failure at baseline.12 
 
I was pleased to have the opportunity to review this paper, and my review should 
be read as supportive of acceptance and publication. 

Reviewer 2 Dr. Bradley Mitchelmore 
Institution Canadian Agency for Drugs and Technologies in Health, Ottawa, Ont. 
General comments 
(author response in 
bold) 

Overall, my recommendation is to have an additional reviewer review this study 
who has experience with surveillance data and in particular, a strong health 
economics background with experience using CIHI costing data to ensure their 
costing methodology is appropriate. 
 
This paper provides valuable information about the prevalence of certain sequelae 
of diabetes and costs of diabetes care in Canada and is a worthwhile publication. 



Overall, it is well written and includes sufficient information about the types of data 
collected, their data sources, and their statistical analysis. Data that are presented 
are presented in the appropriate manner with the appropriate analysis. 
 
1.      However, the paper written at a level that requires the reader to have a high 
level of baseline knowledge of their selected database and methodology. The 
reader would have to refer to several other publications to have sufficient 
information to read this article. While the authors refer to a previous publication of 
theirs for complete information on their database, some supplementary information 
about the inclusion of patients within this database (e.g., transient patients not 
included, which types of data are included, etc.) would be helpful to improve the 
utility of this paper. The reader also would need to understand several existing 
data sources (e.g., CIHI cost data) and their limitations as they are not adequately 
described in this paper. As such, the limitations should be expanded to highlight 
the limitations of their data and to explore the assumptions made. Examples 
include that there are variations in practice within the hospitals, which could 
account for differences in care models and costs that would not be accounted for. 
They mention that some services are delivered differently within hospitals, but do 
not explore the potential impact of that on the results. Using CIHI data implicates 
certain assumptions as they are not actually capturing the individual treatment 
costs of the patients included in their sample. 
We agree that further supplementary information can help and have added 
an Appendix 1 and 2 that includes Structure of General Internal Medicine 
Services at participating hospitals as well as GEMINI Cohort Study Data 
Collection Schematic.  
We agree that CIHI data does not capture individual treatment costs of 
patients, however, we believe we utilize the closest estimate possible by our 
use of CIHI RIW, which has been used in previous similar studies. We 
believe that the following section on Limitations addresses this issue (Page 
16 of marked-up manuscript): 
Third, our use of the RIW provides an estimation to the cost of hospital 
admission but not out-of-pocket costs including mechanical offloading 
devices. However, RIW has been previously used in similar studies,13,14 and 
provides a reasonable and comparable estimation for the direct healthcare 
costs attributable to diabetes. 
 
2.      It is not clear that adjustments for time have been made to costs. The study 
captures patients over a 5 year period, and it’s not clear whether costs were 
adjusted over this time, since a 5 year period would probably be significant enough 
to have an impact on costs due to inflation. 
We have now adjusted for inflation. Comment #6 repeated here: 
 
We appreciate the editors concerns for reporting costs adjusted for age, 
time (to account for secular trends), and sex: 
1. With regards to adjustment for age, the CIHI Resource Intensity 
Weight (RIW) metric used for estimating cost of each hospitalization already 
incorporates age adjustments. We have added the following in the sensitivity 
analysis subsection of results section (Page 12 of marked-up manuscript): 
Adjustment for age is included in the CIHI RIW methodology used for cost 
estimation, and adjustment for inflation did not significantly change our 
results.2 



2. With regards to time, we have adjusted for inflation by standardizing 
fiscal year cost of standard hospital stay with no significant change in our 
results. We have added the following: 
a. In the methods section (Page 9 of marked-up manuscript): We 
accounted for inflation by standardizing fiscal year cost of hospital stay to 
April 2015 using Canadian Agency for Drugs and Technologies in Health 
(CADTH) guidelines and used the general consumer price index as a 
deflator.7 
b. As well as sensitivity analysis subsection of results section (Page 12 
of marked-up manuscript): Further, we conducted sensitivity analyses using 
only the first hospitalization for all included patients, adjusting for inflation 
by standardizing fiscal year cost of hospital stay using Canadian Agency for 
Drugs and Technologies in Health (CADTH) guidance, and stratifying results 
by sex.7 
3. Upon stratifying by sex, we generally found no significant change in 
our results with a few exceptions. These have been addressed in Results 
(Page 11 of marked-up manuscript): 
a. Frequency of admissions: Stratifying by sex did not significantly 
change our results, with the exception of electrolyte disorders (PR 1.09; 
95%CI 0.99-1.19) among women and pneumonia (PR 0.88; 95%CI 0.82-0.94) 
among men.  
b. Cost of admissions: Stratifying by sex did not significantly change 
our results, with the exception of acute renal failure (CR 1.13; 95%CI 1.01-
1.26) among women and urinary tract infection (not statistically significant) 
and sepsis (CR 1.25; 95% CI 1.15-1.35) among men. 
 
3.      The paper is classified as a retrospective cohort, however it is really a cross-
sectional study. 
We appreciate the comment on classification. However, we believe that ours 
is a retrospective cohort study, as precisely addressed in previous studies 
involving discharge registers very similar to ours:15 
“Retrospective cohorts are observational in design and sometimes referred 
to as historic cohorts. Data were taken from the Swedish national discharge 
register, a database of the records of all hospital admissions and visits to 
hospital outpatient clinics since 1987…the example above is typical of a 
retrospective cohort study, where health records that have already been 
collected and stored in an electronic database are used to explore the 
association between one or more risk factors and a disease or 
condition…described as retrospective because it involved looking back at 
events that had already taken place and been recorded in the 
register…Despite the above study being labelled as retrospective, the 
patient data would have been collected prospectively.” 
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