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General comments (author 
response in bold) 

1.  Colonoscopy is widely performed without major variation due to provincial screening guidelines
and funding. This population health intervention should be highlighted as one that has been 
successfully implemented across all health regions and could be used as a template for other 
provinces to follow suit. 

This is a very interesting point. However, the period we studied predated provincial screening 
guidelines, which were first launched in 2008.  

2.  The regional variations in colposcopy, dental procedures, and iridectomy could be explained by
large native populations in Northern Ontario that may have inherent need for these procedures due 

to increased incidence of STIs, dental pathology with lack of access to private care, and acute angle 
glaucoma (being Asian or Native being a major racial risk factor), respectively. While the authors had 
access to regional data on these procedures, none are provided. The analyses are purely descriptive 
and ought to be more rigorous to account for these variations. The author's conclusions that there 
may be over and under usage of these procedures may be accounted for differences in population 
need for these procedures. 

Thank you, we have now included some examples of variation in incidences of specific diagnoses 
on page 10. While differences in disease burden may contribute to variation, it does not account 
for the bulk of the variation observed. In this study, we aimed to broadly collect information on a 
wide variety of procedures to identify which ones were associated with higher degrees of regional 
variation. We did not study incidences of specific risk factors in the counties but this could be the 
subject of future research for a particular disease of interest.   

3.  The authors also claim that primary care providers should be better equipped to evaluate 
referral for certain procedures to avoid unnecessary interventions. However, the authors do not 
address what proportion of these interventions was deemed medically necessary or emergent. There 
may have not been this discretion to avoid elective procedures if these procedures were truly not 
elective. 

Thank you for this observation. We do not have information to assess what proportions of 
interventions were medically necessary. We have modified the discussion section to avoid 
conclusions that are outside of the scope of this study. In our study, we have attempted to gain an 
understanding of which procedures were associated with a greater degree of regional variation. 
Future research can target these specific procedures to examine the particular sources of this 
variation.  

4.  The authors also conclude that certain gynecology and ophthalmology cases have greater 
regional variations. Vaginal delivery does not have higher regional variation and should be 
corroborated by low c-section variation rates to confirm validity of data analyses and interpretation. 
Moreover, the authors do not explain why there are not greater variations in vaginal delivery rates 
when there is likely variation in birth rate among the counties. Cataract extraction is commonly 

performed and does not have high regional variation, thus, why do the authors imply in their 
conclusions that there may be over-use of ophthalmology cases when they do not necessarily 
support this position? 

Thank you, we have clarified further that only certain gynecologic and ophthalmic procedures, such 
as iridectomy, capsulotomy, and colposcopy are associated with higher rates of regional variation.  

5.  Statistical rigor and interest in this study could be heightened by further analyses. Specifically, 
the exact variations by regions could be represented and compared. There is a large variation by the 
regions themselves with populations from just over 10,000 to over 2.5 million people. This study 
would be more informative if it could compare regional variations between urban versus more rural 
settings to provide better insight into access to surgical procedures. 

The paper identifies regional variations in the distribution of procedures performed across various 
Ontario counties using secondary data analysis from an administrative database. The main findings 
suggest that common surgical procedures such as colonoscopy and vagina delivery are commonly 
and uniformly distributed and that uncommon surgical procedures such as iridectomy, colposcopy, 
and dental procedures are performed with greater inter-regional variation. There are several 
problems and limitations to this paper that are not adequately addressed by this paper and thus, 
major revisions are recommended. 



This is an excellent point. It would be the subject of future research.   

Reviewer 2 Dr. Julio Cesar Furlan 

Institution Toronto Western Research Institute, University Health Network Comments to the Author 

General comments (author 
response in bold) 

This retrospective cohort study using administrative databases is focused on the identification of the 
“surgical procedures” that are most commonly performed in Ontario as well as measure of the extent 
of variation in the use of procedures across Ontario counties. This study is an original, and potentially 
relevant study for hospital administrators and policy makers. In my opinion, there are a few 
questions and concerns that should be addressed before acceptance for publication. 

 
1.      The list of procedures with the terms used in the databases should be provided even as a 
supplementary data. For instance, the authors labeled as “colonoscopy” diverse clinical services such 
as: “Inspection, large intestine”; “Biopsy, large intestine”; “Excision partial, large intestine, 
endoscopic per orifice approach”; “Biopsy, rectum”; “Excision partial, rectum, endoscopic per orifice 
approach”; “Inspection, rectum”; and “Destruction, rectum, endoscopic per orifice approach”. This 
would help to understand the concept of “surgical procedures” in the study. 
 
Thank you for this interest. We have now included the full list of CCI codes and the corresponding 
procedures that we grouped them under as a supplementary appendix.  
 
2.      Dental procedures are not always carried out in the settings that those databases would 
capture. In fact, most dental procedures are likely done in clinics and dental offices without OHIP 
coverage. Given the source bias, dental procedures should be excluded. 
 
We agree with this source of bias. We felt that rather than exclude dental procedures, it would be 
important to highlight this factor with the explanation that these procedures are also provided in 
offices or private clinics (page 11).  
 
3.      The definition of quartile ratio requires further clarification. Are the rates of use for individual 
procedures estimated based on the number of each procedure for the study period of time over the 
county population? 
 
The rates of use for individual procedures were obtained in all counties. These rates were 
standardized for to the population according to age and sex. The quartile ratio was calculated for 
each procedure by ranking the rates in the individual counties from lowest to highest. The ratio of 
the 75th highest rate to the 25th rate constitutes the QR. This is detailed on page 8.  
 
4.      It would be very interesting to see the geographic distribution of the QR of the 5 most common 
and the 5 least common procedures among provincial regions. Some of the variation could be 
attributed to the heterogeneous geographic distribution of physicians and surgeons with 
subspecialty. 
 
This is an excellent point. It would be the subject of future research. Once again, we appreciate all 
of the effort that went into reviewing our manuscript.  
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