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the quality of care delivered to people. With the availability of provider specific data it is time to focus on provider specific 
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Comments to the Author 
Dear Authors, 
I read with attention your article. The topic is interesting but it seems to me that this work could be further improved. 
 
Abstract: 
1) The country did not appears. 
Our study used data from the Manitoba Primary Care Research Network based in Manitoba, Canada. We have 
updated our abstract to clarify the location of the repository. 
 
2) “This retrospective cohort study of Electronic Medical Record (EMR) data from 239 primary care providers assessed the records 
of patients with an encounter between 2014 and 2016”: is “assessed” the appropriate word ? 
We have rewritten our abstract slightly. We feel it has improved clarity of the methods section of the abstract. The 
methods section of our abstract now states: “We conducted a retrospective cohort study of EMR data from 
patients with an encounter between 2014 and 2016 to one of 239 primary care providers in Manitoba, Canada. 
Patient encounter data was reviewed (N=164,195) for prescribing and testing practices. Descriptive statistics and 
multivariable models assessed associations between patient and provider characteristics, and rates of prescribing 
and testing.” 
 
3) “A small number of providers accounted for the majority of potentially unnecessary care evaluated in this study”: Could you 
be more precise? 
Thank you for this suggestion. We have removed the word "small" with the factual percentage of providers 
throughout the manuscript. “Less than 30% of primary care providers contributed to unnecessary care.” 
 
Background: 
4) In the CW recommendations, I don’t find the antipsychotic treatment for dementia, nor the dosage of PSA. There are 13 
recommendations for family practice (https://choosingwiselycanada.org/family-medicine/). Please explain why you choose the 
antibiotic and the vitamin D dosage. Why did you choose to use 2 recommendations not in the CW recommendations and not 
other CW recommendations? 
We chose to assess four interventions that the Choosing Wisely Canada recommendations suggest should not be 
performed routinely: antibiotic prescribing for viral infection, antipsychotic prescribing for treatment of dementia 
symptoms, annual screening blood tests, and vitamin D testing. The reason we chose these four treatments was 
related their expected common use in primary care practices and availability of reliable high quality data on their 
use in the MaPCReN repository. This is now stated in the Introduction (page 4). Three of the recommendations 
chosen are represented in the Family Practice recommendations and the fourth is from the Geriatrics 
recommendations. 
We give some specific examples of patient harm for each of the interventions in the manuscript. This background 
has been moved from the Introduction to the Interpretation section. These harms include allergic reactions and 
increased bacterial resistance, increased risk of premature death, false-positive results, undue anxiety, and costly 
follow-up investigations, all of which lead to unnecessary costs for the health system. 
We have updated and revised several parts of the manuscript to clarify the recommendations that were considered 
(page 4), provide reference to each Choosing Wisely recommendation (page 4), and provide the rational for 
assessment of these chosen prescriptions and tests (page 4). Additionally, the interpretation and limitations 
sections describe some of the reasons why these interventions may be expected to be used at low rates. For 
example, prescribing for a viral infection may be appropriate if there is concern for a secondary bacterial infection 
(page 6- 8). 
 
5) Hypotheses are not specified with the objective of the study. 
We have revised our introduction to clearly state our study objectives: “This study aims to assess adherence to 
four Choosing Wisely recommendations related to interventions commonly performed in primary care: 1) 
antibiotic prescription for viral infections6, 2) vitamin D testing6, 3) annual screening blood tests6, and 4) 
antipsychotic medications to treat symptoms of dementia 7. When performed routinely these interventions 
provide limited benefit, and are associated with patient harm and high costs to the system. 6-25 Reliable data on 
these interventions was available within the Manitoba Primary Care Research Network (MaPCReN) repository. We 
used this databased to understand: how frequently these treatments are performed in participating primary care 
practices and what factors are associated with potentially unnecessary care.” 
 
Methods: 
6) The method section is a bit short. 
We have added additional details to our methods section. (page 4-5) 
 
7) Please explain which data are collected in the EMR. There are some explanations in the discussion section but it is a little bit 
late. 



This study explored structured data in an EMR-based data repository, including ICD-9-CM codes and ATC codes. We 
have provided some additional details in the methods section (page 4-5) to describe how we defined variables 
captured in the repository. 
 
8) Please explain why the data concern 239 clinicians: are they selected and how are they selected if they are? Are they the 
clinicians of the Network there? 
We have updated our methods section to clarify the inclusion criteria. Unlike an administrative dataset, individual 
providers must provide consent to participate in the Manitoba Primary Care Research Network (MaPCReN) 
Repository. We assess the patients of all providers in Manitoba, Canada who have provided consent to participate 
in MaPCReN. 
“We conducted a retrospective cohort study using Electronic Medical Record (EMR) data from MaPCReN. MaPCReN 
is part of the Canadian Primary Care Sentinel Surveillance Network (CPCSSN), the largest multi-system database in 
Canada that collects and processes de-identified EMR derived information from consenting primary care practices. 
CPCSSN extracts anonymous data from provider EMR’s quarterly to build a pan-Canadian EMR-based repository for 
health surveillance. Data were extracted from 239 providers in 46 practices. All patients with at least one 
encounter between 2014 and 2016 from a participating MaPCReN primary care provider were included in the 
study.” 
 
9) I don’t understand the inclusion criteria: “All patients with at least one encounter between 2014 and 2016 from a 
participating MaPCReN primary care provider were included in the study sample.” But 3 lines later: “Patients with a diagnosis of 
dementia were included in this study if they had at least one prescription for an antipsychotic medication”. 
We have updated our methods section to clarify the inclusion criteria. We have included all patients with at least 
one encounter to a MaPCReN participating provider between 2014 and 2016. When we describe patients with a 
diagnosis of dementia, this is a subgroup analysis that focus on antipsychotic prescribing in patients diagnosed 
with dementia. “Antipsychotic prescribing (ATC: N05A) practices were assessed among patients 65 years or older 
with a diagnosis of dementia (ICD-9-CM: 290*, 294* and 331*) in the problem list of their EMR.” 
 
10) Did you use clinical data to consider vitamin D level testing or PSA test as medical overuse? What do you do for patients with 
renal failure or dysuria for example? You discussed quickly that you did not use clinical information but the reason is not clear. 
The focus of this study was to understand the frequency these treatments were being preformed in primary care 
practices. We did not aim to assess clinical appropriateness of each instance of the intervention. Since the 
Choosing Wisely Canada recommendations are not binary a low rate of these interventions is expected, but 
frequent use suggests routine, probable unnecessary testing and treatment. By understanding the average 
prescribing and treatment rates, we can determine which patient/provider characteristics contribute to 
unnecessary care and determine a baseline/benchmark for future quality improvement and research in this area. 
We have revised our methods section (page 4-5) to clarify what we are measuring, how we obtained the study 
variables and how we measured these variables. 
 
11) You did not justify the choice of your adjustment variables; however there is some data in the literature. Notably, you did 
not consider the age or the sex of clinicians whereas it could have an impact (i.e. Mehrotra A, Reid RO, Adams JL, Friedberg MW, 
McGlynn EA, Hussey PS. Physicians with the least experience have higher cost profiles than do physicians with the most 
experience. Health Aff Proj Hope. 2012 Nov;31(11):2453–63.). The number of encounters per week for a clinicians could also have 
an impact on prescriptions (i.e. Choosing Wisely. Unnecessary tests and procedures in the health care system. 2014. Disponible 
sur : www.choosingwisely.org/wp-content/upl oads/2014/04/042814_Final-Choosing-Wisely- Survey-Report.pdf.). can you 
introduce other adjustment variables based on literature data? 
Thank you for these suggestions. We have added additional provider variables into the regression model including 
provider age, provider sex, and average number of encounters a week. We feel adding these variables has 
strengthened our analysis. Interestingly, provider sex was associated with PSA and Vitamin D testing. We have not 
captured the length of years the provider has been practicing, and have explain this within the limitations section. 
“The use of EMR data did not include assessment of provider attitude to the Choosing Wisely recommendations or 
number of years a provider has practiced medicine”. Although this study did not assess length of years in practice 
or physician agreement with the Choosing Wisely recommendations, we feel that our study was able to assess a 
number of important factors related to unnecessary treatment. 
 
12) It would be interesting that you explain here if the variables chosen are used in the model as continues or categorical 
variables. 
We have used both categorical and continuous variables in the model. With the majority of variables categorical. 
We have added additional details in the methods section including how continuous variables were categorized: 
“Patient age was categorized based on the outcome variable. There is a weak recommendation to order a PSA test 
among male patients aged 55-70; this age group was compared to all other ages. Patient age when the vitamin D 
test was ordered increased by 10 year increments. Antibiotic prescriptions were assessed between patients <60 
years of age and patients ≥60 years. Number of diagnosed comorbidities was grouped into (0, 1 or 2, and 3 or more 
comorbidities). Within the antipsychotic prescribing model a diagnosis of dementia was not considered a 
comorbidity.” 
 
Results: 
13) A table that describe the study population is missing (for patients and clinicians). 
We have added an additional Table (Table 1) to describe the study population. 
 
14) “~1 years old to ~100”: could you please use the exact number. 
We have provided the patient and provider mean (standard deviation) in Table 1. A new table that was added to 
describe the patient population. 
 
15) “There were more encounters associated with female patients (55.9%) than male patients”: is “associated” the good term? 
This section has been revised. And this sentence has been removed. 
 
16) “Among providers who cared for a patient diagnosed with dementia, 75% (n=160) prescribed at least one antipsychotic 
medication to treat symptoms of dementia”: over what period? 
Similar to the other data, we are describing primary care visits between 2014 and 2016. We have revised this 
section for clarity: “Sixteen percent (N=25,629) of MaPCReN primary care encounters between 2014 and 2016 had 



an outcome contrary to one of the Choosing Wisely recommendations evaluated. Specifically, 65.3% were 
prescribed an antibiotic for a viral infection, 28.7% received a PSA test, 9.0% had a Vitamin D screen, and among 
patients with a diagnosis of dementia, 17.0% had been prescribed an antipsychotic medication.” 
 
17) “A small proportion of providers contribute to the high rates of potentially unnecessary prescribing”: “small” is an 
interpretation of the author, not confirmed by the figure. I think it's better to stay factual every time that “small” is used. I don’t 
think that 29% should be consider as a small proportion. 
As mentioned above, we have replaced the word "small" with the factual percentage of providers throughout the 
manuscript. For example, in the interpretation section we explain (page 7): 
“Similar to other studies, this study demonstrates that less than 30% of primary care providers contribute to 
interventions in direct contradiction to Choosing Wisely recommendations.”… 
“We found that 29% of providers regularly prescribe antibiotics for a viral infection.”… 
“In our study, less than 15% of providers contributed to the vast majority of PSA and Vitamin D tests.” 
 
18) “There was no correlation between the potentially unnecessary prescribing of antibiotics and antipsychotics”: this analyze 
was not mentioned in the method section. 
We have adjusted our methods and figures slightly. Figure 1 has been adjusted to show that different providers 
are prescribing antibiotics and antipsychotics. We have ranked the providers according to the number of complex 
patients in their practice (patients with 3 or more comorbidities). In the manuscript we explain: “Figure 1 shows 
that although both antibiotic and antipsychotic prescribing increases among physicians with more complex 
patients, different providers are contributing to the high prescribing in each cohort.” 
 
19) Concerning the figures, they are complicated to understand. Maybe doing a figure by care procedure would make these 
figures more readable. 
Thank you. We have separated prescribing and testing into separate figures. These figures show the percentage of 
patients in each provider’s practice that received a prescription and the number of tests ordered per provider by a 
unique provider number. The figures show that there are different providers contributing to the higher proportion 
of prescribing and testing. A finding also shown in the regression model. Please refer to page 5 and 6 to review 
these changes. 
 
20) In the method section, there were 239 clinicians and 46 practices. But in the figure, there are 239 practices. Thank you for 
using the same terms to describe the same things. 
We have adjusted the terms for consistency. Each provider in the MaPCReN repository provides data about their 
practice. There are 46 sites (i.e. clinics) included in our repository. 
 
21) An “i” is missing in the title of the figure 1 in “practice”. 
We have updated the figures, including the title and labels for clarity. 
 
22) Concerning the table, please explain your analyses. For example, with the number of comorbidities in the Table 1, what did 
you do in the analyses of the patient suffering for one or two comorbidities? Did you use categorical variables? If it was the case 
could you present all your results? Please do the same with the frequency of visit and age (in table 2). 
The tables have been revised to clearly describe the categorical and continuous variables. For example: we have 
separated comorbidities into two rows specifying the odds ratio and confidence interval for patients with 3 or 
more comorbidities vs patients with no comorbidities and patients with 1 or 2 comorbidities vs. patients with no 
comorbidities. 
 
23) The presentation of table 2 is not fluid. The “*” add a lot of complexity and are strange. 
Thank you we have revised table 2. We have left one *, which represents that change in patient age categories. 
PSA have a weak recommendation to screen between the ages of 55-70. All other age groups should not be 
screened. Keeping this age group is important for accuracy of our regression. This same age group is not 
appropriate for assessment of vitamin D testing. 
 
24) The presentation of the results of the tables in the body of the article can be reduced to the key points. 
In the results section we have focused on highlighting key findings (page 5 and 6). 
 
Discussion: 
25) “This study is the first to demonstrate that a small number of primary care providers contribute disproportionally to 
potential testing and treatment in direct contradiction to CW recommendations”: this interpretation is questionable as 
mentioned above. 
• We have revised this sentence. We removed the word "small" and focused on factual percentages. We explain, 
“Similar to other studies, this study demonstrates that less than 30% of primary care providers contribute to 
interventions in direct contradiction to Choosing Wisely recommendations.” 
 
26) “While CW recommendations are not binary, clinical indications for the testing and treatments evaluated in this study are 
rare thus low baseline rates of use should be expected”: it is rather a limit that should be better discussed in the limit section. 
The non-use of medical data is difficult to understand in this version of the manuscript. 
We have moved this statement to the limitations and added some additional context to the statement (page 8). 
This study is focused on understanding baseline or benchmarking these interventions and on factors associated 
with their use. We did not focus on if the prescription or test was written or performed appropriately. 
“Depending on patient characteristics within a practice, rates of prescribing and testing may be higher or lower 
than the target rates derived from this study... We used structured EMR data to identify patient diagnoses, 
prescribing details and testing rates, which may under or over capture some diagnoses. Adding analysis of 
unstructured EMR free text notes such as encounter notes would provide clinical context of the patient encounter 
including symptoms presented at the appointment that may have led to an intervention. In Manitoba, EMR records 
contain one diagnosis code (ICD-9-CM) per visit to a health care provider, for the purpose of payment to a single 
insurer (Manitoba Health) in both fee-for-service and salaried environments. We assumed that the diagnosis 
chosen for billing was accurate. Our study may have under-captured some details regarding clinical presentation. 
The reliance on structured EMR data may have introduced an ascertainment bias. EMR data is known to have some 
gaps in terms of data completeness,33,34 but using clinical data from EMRs has been shown to be valid for use in 
diagnoses of acute presentations.35-37” 



 
27) The results are not enough discussed with the literature and some assumptions should be made. For example, why is there 
such a difference between salaried and fee-for-service in antibiotic prescription? What about patient’s age and antibiotic 
prescription? The same remark for the three others cares. It would be interesting to discuss more the results. 
We have revised the interpretation section. We have focused on key discussion points and have incorporated 
additional information into the discussion including provider remuneration and provider sex (page 6 and 7). 
 
28) Data about EMR are missing to interpret correctly the limitation section. 
We have added additional details about the EMR-based data repository to the methods and limitations sections of 
the manuscript (pages 4-5 and 8). 
 
Other information: 
29) The role of the founders is unknown. 
This has been added to the title page. 
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