
Article details: 2021-0263 
Title: SARS-CoV-2 testing, infection, and outcomes among Ontario’s physicians: a 
population-based cohort study 
Authors: Cheng-Wei Liu MD, Nivethika Jeyakumar MSc, Eric McArthur MSc, Jessica M. 
Sontrop PhD, Daniel T. Myran MD MPH, Kevin L. Schwartz MD MSc, Manish M. Sood 
MD MSc, Peter Tanuseputro MD MHSc, Amit X. Garg MD PhD 
 
Reviewer 1: Dr. Jennie Johnstone 
Institution: Sinai Health System 
General comments (author response in bold) 
 
Summary: In this article, Liu et al perform a cohort study to describe COVID-19 testing, 
infections and outcomes among physicians in Ontario, Canada in 2020, using linked 
data between the CPSO and ICES datasets. Approximately half of all physicians were 
tested at least once for COVID-19, 0.9% tested positive, and no physicians died of 
COVID-19. 
 
Comments to the Author: 
1)      The authors could strengthen the rationale for the study. In the background section 
of the abstract and the introduction, they state, “Monitoring COVID-19 testing, infections, 
and outcomes among healthcare workers is not only important for protecting their own 
health, but also the patients they care for.” While it is true that knowing whether you are 
SARS-CoV-2 infected is important for physicians to know at the time of illness, it is less 
clear how monitoring COVID-19 testing, infections and outcomes at the end of 2021 
(e.g. a year later) will help protect the healthcare workers and their patients. It would 
help if the authors could expand on how the data will help achieve the stated goal of the 
study, or alternatively, provide a clearer purpose for the study (as well as adding an 
hypothesis). Is the study about exploring whether physicians were at increased risk of 
COVID-19 during the pandemic due to healthcare associated COVID-19 infection? If so, 
this could be made clearer in the introduction, and also in the discussion and 
conclusions. 
Thank you for this comment. We recognize that our study objectives should be 
better communicated to readers in our abstract and introduction. As mentioned 
earlier (General Comment #1), given that our data are from 2020, we feel that our 
results are meaningful from a historical context to illustrate the impact of COVID-
19 on Ontario physicians during the pre-vaccination period. Healthcare workers 
are at increased risk of acquiring SARS-CoV-2 infections. We feel that our study 
adds value in determining the impact of SARS-CoV-2  infection on physicians 
during a period when vaccines were not yet available, and this historical record of 
what occurred has value in the public domain. 
Changes:  
Abstract – Background 
 
“Healthcare workers have a higher risk of acquiring SARS-CoV-2 infections than 
the general population. Our study reports on SARS-CoV-2 testing, infection and 
associated outcomes in Ontario physicians during the pre-vaccination period. 
(Page 2; Abstract, Background) 
“During the pre-vaccination period of the COVID-19 pandemic in Ontario, nearly 
half of all physicians were tested at least once for SARS-CoV-2, 0.9% tested 
positive, and none died. These findings may reflect the public health measures 
that were implemented during this period.(Page 2; Abstract, Interpretation) 



Introduction: 
“Healthcare workers have an higher risk of acquiring SARS-CoV-2 infections than 
the general population (1,2). …” (Page 3; Introduction, Paragraph 1) 
 
“Using administrative healthcare databases, we conducted a population-based 
study of Ontario physicians from January 25, 2020 to December 31, 2020. As 
vaccination of healthcare workers began on December 14, 2020, our aim was to 
provide a historical record of the impact of COVID-19 on Ontario physicians 
during the pre-vaccination period of the pandemic.” (Page 3; Introduction, 
Paragraph 2) 
 
2)       In the methods, it is not clear how the metric of % of physicians who provided in-
person care to a patient who tested positive in the same time frame helps further the 
analysis, since the interpretation is so limited. Is there a way to enhance this analysis to 
make it more meaningful? As presented, it is very difficult to draw any conclusions. 
Thank you for the comment. We were interested in this metric to determine 
whether there is a temporal association between a physician’s positive test with a 
patient’s positive test. However, we acknowledge that meaningful conclusions 
cannot be made as our methodology does not allow us to examine transmission 
dynamics in these physician-patient encounters. We have acknowledged this 
issue in our study limitations.  
Changes: 
“Finally, with our data sources, it was not possible to determine if SARS-CoV-2 
was transmitted between patients and physicians, and if so, in which direction.” 
(Page 10; Interpretation - Limitations) 
 
3)      I would be interested in the results stratified by those that provided in person care 
vs. no in-person care. 
Thank you for this comment. Within our results, we found that 69% of physicians 
with a positive SARS-CoV-2 test had provided in-person care to at least one 
patient in the week prior to their positive test date.  However, as mentioned above 
(Comment #2), we recognize that it is difficult to ascertain the transmission 
dynamics in physician-patient encounters. Therefore, we elected to not pursue 
further stratification of the data as it is difficult to draw meaningful conclusions. 
 
4)      In the results, a negative test after a positive test was recorded for ~30% of 
physicians. It may be worth reviewing the date when Ontario shifted to time-based 
clearance (I believe it was sometime in May 2020), and presenting the data before and 
after this date. I expect that most of the clearance swabs were done before that date. 
Thank you for this comment. Based on your suggestions, we verified the Ministry 
of Health’s decision to shift from a test-based approach (two consecutive negative 
specimens collected at least 24 hours apart) to a non-test-based approach 
(waiting 14 days from positive test) for clearing case in clearing cases on May 2, 
2020. We then presented data before and after this date. We found that 67% of 
physicians with COVID-19 had a negative test within 30 days of their positive test 
prior to or on May 2, 2020 (test policy change). After this date, only 10% received a 
negative test within 30 days of their positive test 
Changes:  
Results 



“…We also found that 67% of physicians with SARS-COV-2 had a negative test 
within 30 days of their positive test before or on May 2, 2020 (test policy change). 
After this date, only 10% received a negative test within 30 days of their positive 
test.” (Page 6-7; Results, Paragraph 3) 
Discussion 
“…Other notable changes in testing patterns related to governmental policy 
include the decrease in acquirement of a subsequent negative test after May 2, 
2020, to switch from a test-based approach (two consecutive negative specimens 
collected at least 24 hours apart) to a non-test-based approach (waiting 14 days 
from positive test) for clearing cases (21). This led to a notable decrease in the 
amount of subsequent negative tests after May 2, 2020, in which only 10% of 
physicians received a negative test within 30 days.” (Page 9; Interpretation, 
Paragraph 2) 
 
5)        In the discussion, the authors could further comment on the testing rates. Is 
~50% expected or lower or higher than the general public? Are there any perceived 
barriers to testing? Was testing more common in physicians who provided in person 
care vs. only virtual? 
Thank you for this comment. Since our study period encompassed the beginning 
of the COVID-19 pandemic to part of the second wave, our reported testing rate of 
46% of physicians is likely higher than that of the general population. The reason 
is largely contributed by the fact that healthcare workers had increased access to 
SARS-CoV-2 testing since the onset of the pandemic, and testing (prior to shifting 
to non-test-based clearance) was required for return to work. It was not until 
March 2020 where significant investments in establishment of dedicated 
assessment centres were made. We feel that the true prevalence of SARS-CoV-2 
infection in the general population is likely underestimated as a result. 
Changes: 
“One Canadian study reported that by September 30, 2020, 2.3% of Ontario 
healthcare worker infections occurred in physicians (2). In the same study, it was 
estimated that the prevalence of SARS-COV-2 infection was 0.3% in non-
healthcare workers. This estimate appears to be lower than our physician 
prevalence of 0.9%, likely influenced by increased access to SARS-CoV-2 testing 
for healthcare professionals early in the pandemic, leading to under-detection of 
infection in the general population.” (Page 9; Interpretation, Paragraph 2) 
 
6)      In the discussion, when referencing the testing rates of physicians in long-term 
care, it is important to note that during this study period, there was a Ministry of Long-
term care Directive that mandated regular PCR testing of all long-term care home staff, 
including physicians. Initially (May/June 2020) the testing was every two weeks, and 
then in fall 2020, it went to weekly. Thus the high testing percentage is presumably more 
related to the mandatory regular PCR testing than the hypothesis presented. In fact, the 
finding likely means that ~30% of long-term care physicians never went to the long-term 
care home in person between ~June – December 2020. 
Thank you for this comment. We confirmed the dates in which testing polices 
changed in long-term care settings. Bi-weekly testing of healthcare workers in 
long-term care homes began on May 31, 2020. This was subsequently switched to 
weekly testing in hotspots on November 22, 2020. As you have suggested, this 
likely contributed to the high testing rates in long-term care physicians observed 
in our results, in which 71% were tested at least once. We also added Figure 3, 



which demonstrated the significant discrepancy in volume of tests between long-
term care and non-long-term care physicians. We have highlighted this in our 
Discussion. 
Changes:  
1. Addition of Figure 3 (Page 22). 
2. “Furthermore, 71% of physicians who worked in long-term care were tested at 
least once and 1.1% tested positive. The relatively higher percentage of 
physicians tested in this setting is understandable given that by late April 2020, 
COVID-19 outbreaks had been declared in 20% of Ontario’s long-term care homes 
(18). Bi-weekly testing of healthcare workers in long-term care began on May 31, 
2020 and switched to weekly testing in hotspots on November 22, 2020 (19,20). 
This explains the increased proportion of testing among physicians providing 
care in long-term settings than in other settings as observed in Figure 3.” (Page 9; 
Interpretation, Paragraph 2) 
 
7)      In the discussion, there are some specialties where COVID-19 infection was 
overrepresented and specialties that were underrepresented. This could be commented 
on. 
Thank you for this comment. We recognize that we have a select number of 
specialities included in our study. They were chosen as we felt readers would be 
interested in not only the large specialities (internal medicine, family medicine, 
and surgical), but also those ones that could be impacted due to this viral 
pandemic (emergency medicine, infectious disease specialist, etc.). We 
acknowledge that our categorization of specialties may have resulted in an 
overrepresentation of COVID-19 infection in some specialties and an 
underrepresentation in others. In addition, there was missing data as well, which 
could have led to inaccuracies in our estimates. 
Changes:  
“…Our categorization of certain physician specialties could have resulted in 
overrepresentation of SARS-COV-2 infection in some, and underrepresentation in 
others..” (Page 10; Interpretation – Limitations)  
 
8)      In the discussion, I was not clear on how the cancellation of elective surgeries and 
non-emergent clinical activities related to the findings of COVID-19 percent positivity. 
Can this be expanded on? 
Thank you for this comment. We observed that compared to internal medicine 
specialists and family physicians, who had higher percentage of testing positive 
for SARS-CoV-2, surgeons had a comparatively lower rate of 0.5%. We feel that 
this could be influenced by the cancellation of elective surgeries, which 
resultantly would limit patient contact for surgeons and reduce exposures. 
Changes: “Surgeons (0.5%) had a comparatively lower percentage testing positive 
than internal medicine physicians (1.3%) and family physicians (0.9%), which is 
likely due to the reduction and cancellation of elective surgeries during the first 
wave, thereby decreasing risk of exposures (17). (Page 8-9; Interpretation, 
Paragraph 2) 
 
9)      The authors comment on prevalence of COVID-19 in other studies of physicians, 
but it would help to add the prevalence of COVID-19 in the general population in Ontario 
during the study period. The study would be strengthened by commenting on whether 
the physician prevalence was higher or lower than the general public. As mentioned in 



#3, it would also help to describe the prevalence in physicians seeing patients in person 
vs. not in person. 
Thank you for this comment. Please kindly refer to Comment #5 above for our 
response and changes made.  
 
10)     Minor comments: 
a.      There is a typo in the second line of the methods (In is capitalized when it should 
not be). 
b.      In the results section, when describing the location of tests, ~15% were obtained in 
the emergency room. I suggest the exact number be shown (possibly rounded to one 
decimal), since it is the formal results section – I don’t think the results should be 
presented as an approximate. 
c.      Table 2, at the top of the second page, the headings are cut off (it is possible the 
formatting is just off in my version, but double checking). 
Thank you for these comments.  
A. The typo has been corrected. 
B. We have adjusted our presentation of these results and avoided using 
approximations.  
Changes: 
“358 physicians tested positive. 14% were tested in an emergency department 
visit, and <1.7% during a hospitalization (exact numbers are not reported to 
protect privacy).” (Page 6; Results, Paragraph 3). 
C. Table 2 has been slightly repositioned to avoid the headings being cut off. 
 
Reviewer 2: Dr. Joanna Merckx 
Institution: McGill University Faculty of Medicine, Biomérieux Canada Inc 
General comments (author response in bold) 
 
Liu et al describe testing and test positivity for SARS-CoV-2 and 30 day infection 
outcomes, hospitalized versus not hospitalized, ICU admission and death, in Ontario 
clinicians during 10 months of 2020. 
 
The population database approach of the study is very valuable. 
 
The manuscript is clearly written. 
 
General comments: 
 
The most pertinent general comments are: 
 
-Missing of distribution of cases and events over time during the year. The variable time 
is not included in its description. Given differential IPC, testing and large differences in 
exposure and of our knowledge, the study period is more probably not homogeneous. 
Thank you for this comment. As you have suggested, the distribution of testing 
and infections across our study period is influenced by a variety of factors. As 
such, we have created Figure 2 to illustrate the distributions over time. In addition, 
we compare Figure 2 to data on the progression of SARS-CoV-2 from Public 
Health Ontario over the same timeframe. The trends are quite similar and 
reflective our study having taken place during the first and part of the second 
waves of the COVID-19 pandemic. 
Changes: 



1. Additions of Figures 2 
2. “Figure 2 demonstrates testing and infection distributions over time, and 
the trend corresponds with data from Public Health Ontario on the progression of 
SARS-CoV-2 infections during our study period (14).” (Page 8; Interpretation, 
Paragraph 2) 
 
-The investigation of the comparison between specialties is of interest, however a) the 
proportion of missing exposure data (specialty) is very large. This is not discussed and 
only clear when inspecting the table 2. B) Groupings for specialties are not clear.  While, 
surely interesting, the data are investigated for infectious diseases: they are part of the 
internal medicine group, as is cardiology (or are pediatric infectious disease specialists 
included in the infectious disease group?). With those 2 flaws the validity of this part of 
the investigation might be questionable. 
Thank you for these comments.  
A) In our initial manuscript, missing data was only reported for physicians’ 
specialties in which just over 23% of this information was missing. These data 
were analyzed in the same manner as other specialities in our models and 
reported as a standalone category in Table 1. We suspect that a portion of this 
data represents physicians in training. Most trainees would not have a listed 
primary specialty as defined by CPSO. Therefore, we adjusted our analysis by 
including an ‘In Training’ category. If a physician’s specialty was missing from 
CPSO, we imputed specialty values from ICES Physician Database (IPDB) and 
OHIP. If specialty data was also missing in IPDB and OHIP (suggestive of no 
billing for patient encounters), and the physician’s medical school graduation year 
was no earlier than 2015, their specialty was coded as ‘In Training’. The choice of 
2015 stems from the fact that aside from family medicine (2 years), most other 
residency programs are 5 years long. With these definitions, we were able to 
recategorize 4125 physicians into the ‘In Training’ category. After 
recategorization, missing data now only represents 4.8% of our data. To improve 
transparency in our missing data, we have now included missing data in other 
sections that had missing data, such as rural/urban. 
B) We recognize that we have a select number of specialities included in our 
study. They were chosen as we felt readers would be interested in not only the 
large specialities (internal medicine, family medicine, and surgical), but also those 
ones that could be impacted due to this viral pandemic (emergency medicine, 
infectious disease specialist, etc.). We acknowledge that our groupings could 
have resulted in an overrepresentation of SARS-CoV-2 infection in some 
specialties and an underrepresentation in others. 
Changes: 
A) Please kindly see revised Table 1. 
B) “… Our categorization of certain physician specialties could have resulted 
in overrepresentation of SARS-COV-2 infection in some, and underrepresentation 
in others. Missing data could have led to inaccuracies in our estimates. ” (Page 
10; Interpretation – Limitations)  
 
-Test policy description – data and its evolution over the first year of the pandemic in the 
province is missing, in general and for health care workers in particular and evolution 
over time. Variation in testing is reported as an outcome and described by clinician 
characteristics. Missing is variation over time. 



Thank you for this comment. As mentioned above (General Comment #1), we have 
added Figure 2 to illustrate the distribution of testing and infections over time 
during our study period. 
 
-Missing of sensitivity analyses, following multiple assumption and non calculation of 
uncertainty in the estimates. 
Thank you for this comment. We intended for this study to be descriptive and 
hence we felt that sensitivity analyses were beyond the scope of our objectives. 
Therefore, sensitivity analyses were not conducted. 
 
In addition: 
 
-Methods: The differences in the point estimates in test positives are reported as higher 
and lower (e.g. percentage test positives higher in internal medicine physicians), 
however no direct comparison is made to distinguish a true difference in the proportions. 
The numbers are small and how much different is the 1.2% from 1%? As well taken into 
account the differential testing policies (reflected in much higher testing proportions in 
physicians in long-term care homes vs other specialties) and the missing data on the 
specialty, the validity of the outcomes in the subgroups is not certain. 
Thank you for these comments. As above, we intended for this study to be 
descriptive and hence did not pursue advanced analysis to examine whether the 
difference between values (i.e. 1.2% versus 1%) were statistically significant.  
We recognize that testing volumes could have been influenced by differing testing 
polices, which were a concern raised by the other reviewers. We have identified 
several key policy changes that occurred during our study period that could have 
influenced our results. Firstly, we confirmed the dates in which testing polices 
changed in long-term care settings. Bi-weekly testing of healthcare workers in 
long-term care homes began on May 31, 2020. This was subsequently switched to 
weekly testing in hotspots on November 22, 2020. This likely contributed to the 
high testing rates in long-term care physicians observed in our results, in which 
71% were tested at least once. We also added Figure 3, which demonstrated the 
significant discrepancy in volume of tests between long-term care and non-long-
term care physicians. 
Secondly, we verified the Ministry of Health’s decision to shift from a test-based 
approach (two consecutive negative specimens collected at least 24 hours apart) 
to a non-test-based approach (waiting 14 days from positive test) for clearing 
cases on May 2, 2020. We then presented data before and after this date. 
Finally, with regards to the missing data on physician specialities, please kindly 
refer to above (Comment #2) for our response and changes made. 
Changes:  
1. “…We also found that 67% of physicians with SARS-COV-2 had a negative test 
within 30 days of their positive test before or on May 2, 2020 (test policy change). 
After this date, only 10% received a negative test within 30 days of their positive 
test.” (Page 6-7; Results, Paragraph 3) 
 
2. “…Other notable changes in testing patterns related to governmental policy 
include the decrease in acquirement of a subsequent negative test after May 2, 
2020, to switch from a test-based approach (two consecutive negative specimens 
collected at least 24 hours apart) to a non-test-based approach (waiting 14 days 
from positive test) for clearing cases (21). This led to a notable decrease in the 



amount of subsequent negative tests after May 2, 2020, in which only 10% of 
physicians received a negative test within 30 days.” (Page 9; Interpretation, 
Paragraph 2) 
 
3. “Furthermore, 71% of physicians who worked in long-term care were tested at 
least once and 1.1% tested positive. The relatively higher percentage of 
physicians tested in this setting is understandable given that by late April 2020, 
COVID-19 outbreaks had been declared in 20% of Ontario’s long-term care homes 
(18). Bi-weekly testing of healthcare workers in long-term care began on May 31, 
2020 and switched to weekly testing in hotspots on November 22, 2020 (19,20). 
This explains the increased proportion of testing among physicians providing 
care in long-term settings than in other settings as observed in Figure 3. ” (Page 
9; Interpretation, Paragraph 2) 
 
4. Addition of Figure 3 (Page 22). 
 
-All positive tests are counted as associated events (e.g. p8, line 12-15). A proportion of 
infections will have been unrelated to the symptoms at hand and tests in the institutions 
might have been performed as part of screening: Is it possible to retrieve more 
information on this end? (might get back to at least description of screening policies. On 
the other hand: if not: will this lead to over or under estimation of the outcomes?) This 
relates to the question: how many cases can have COVID-19 as incidental finding. 
Clinicians and health care workers had earlier than the general population access to 
testing and were assumed a risk group from the start. Probability of being tested has 
changed over time, plus indications for testing (initial only with severe symptoms, later 
very liberal), given the initial shortage of test availability. This can lead to bias. How can 
this differential testing been taken into account or what is its probable effect on the 
findings? 
Thank you for this comment. We acknowledge that governmental mandates and 
individual institutional policies could have confounded our results leading to 
testing bias compared to the general population (i.e. a high amount of testing 
leading to higher detection). As mentioned in the above comment, we were able to 
identify key government mandates regarding testing and clearance of positive 
cases. From the transition from test-based to non-test-based approach in clearing 
positive cases (initiated May 2, 2020), we found that there was a notable decrease 
in the number of subsequent negative tests after a positive test. We also found 
that long-term care physicians had increased rates of being tested than non-long-
term care physicians, as illustrated by Figure 3. Our revisions in response to 
these findings are detailed above. 
Furthermore, we acknowledge that while the prevalence of COVID-19 appears to 
be greater in physicians (0.9%) versus the general population (0.3%), this is likely 
due to differences in access to testing. The true prevalence of COVID-19 in the 
general population is likely underestimated as a result. 
Changes:  
“In studies conducted in other nations, the reported rates of physician infections 
among healthcare workers has ranged from 10% to 65% (3,22–26). However, not 
all studies were peer-reviewed, and some were published on pre-print servers. 
SARS-COV-2 ascertainment methods also differed between studies. One Canadian 
study reported that by September 30, 2020, 2.3% of Ontario healthcare worker 
infections occurred in physicians (2). In the same study, it was estimated that the 



prevalence of SARS-COV-2 infection was 0.3% in non-healthcare workers. This 
estimate appears to be lower than our physician prevalence of 0.9%, likely 
influenced by increased access to SARS-CoV-2 testing for healthcare 
professionals early in the pandemic, leading to under-detection of infection in the 
general population.” (Page 9; Interpretation, Paragraph 3). 
 
-The study would benefit from a better description of the potential biases present and 
from some proposed additional sensitivity analyses to confirm the results based on 
multiple assumptions as for example: for Time of 1 week in-person care billing and 
association with test positivity (when test performed is associated with severity of 
symptoms, outcome test dependent on time since exposure) ; 2. Time in the pandemic 
with differential testing policies first wave versus rest? 
Thank you for this comment. Please kindly refer to above comments (Comments 
#4 and #5) for our decision regarding sensitivity analyses.  
Potential biases include testing bias secondary to government and institutional 
policies, which could have influenced testing volumes leading to both 
overestimates and underestimates. Our use of pre-defined groups of specialties 
may have resulted in an overrepresentation of SARS-CoV-2 infection in some 
groups and an underrepresentation in others. On the other hand, our utilization of 
a population-based study design limited non-response bias. Self-report bias was 
also avoided by our use of recorded testing results from multiple provincial 
laboratory databases. 
Changes: 
“Prevalence of SARS-COV-2 infection in our cohort could be underestimated by 
our use of PCR-based results instead of serology. Government and institutional 
policies could have influenced testing volumes leading to both overestimates and 
underestimates of testing over time. … Our categorization of certain physician 
specialties could have resulted in overrepresentation of SARS-COV-2 infection in 
some, and underrepresentation in others. ” (Page 10; Interpretation, Limitations) 
“The strengths of our study include a population-based design that included all 
registered physicians in Ontario, hence limiting non-response bias. We examined 
tests and results recorded in provincial laboratory databases, which limits self-
report bias.” (Page 10; Interpretation, Paragraph 5) 
 
-Comparisons are made with other studies in health care workers (later in detail 
comments also here more about window of major exposure not included in the study, 
given big wave post January 2021). 1% positivity rate is comparable and often much 
lower than positivity rates in testing in the community. How can these numbers be 
placed within the Canadian – Ontario community pandemic context? Are there 
suggestions on the value – need and methods – for databases and analysis to compare 
health care workers as a group in the community? With other workers? 
Thank you for this comment. As noted by the Editors’ comments, our study could 
be strengthened if we were able to compare the test positive rate (0.9%) to 
age/sex/location matched general population. This would have helped to 
determine whether there is a significant difference in the positivity rate between 
physicians and the general population. However, we again felt that these analyses 
are beyond the scope of our descriptive study. As for comparison with other 
healthcare workers, this would be reasonable to consider for future studies. 
 
Detailed comments: 



 
-Methods: 
-Line 15, page 4: Can here be added if residents and other clinicians in training (fellows) 
are also included in this database (normally they are given they have a licence to 
practice). It is unclear here if they are or are not included in the study. 
Thank you for this comment. Within Table 1, recategorized our data to include 
physicians in training. 
Changes: 
“…Data on physicians in-training were also included. ” (Page 4; Methods – 
Participants)  
 
-Page 5, Line 41: incubation period of 4.2-6.7: Suggested is a sensitivity analysis with a 
different time frame. The incubation time for admission to the hospital, ICU and death 
post infection has been >7d post exposure/infection. As well has there been a shift in 
time of detection of infection, i.e. test performed and test positivity over time (early in 
pandemic only testing when symptoms and more severely ill, later all testing after 
potential or confirmed exposure). Testing this assumption of 1 week with a second 
timeframe for a subset of the outcomes, with distribution of severe disease with longer 
time-interval can be informative. 
The effect of a positive patient is investigated, however: has testing or indications for 
testing been dependent on exposure to a positive case? How much can this lead to 
selection bias as well? 
Thank you for these comments. Please again kindly refer to our previous thoughts 
on the inclusion of sensitivity analyses for our study. Regarding our rationale 
behind setting our outcome period initially at 30 days, this was a timeframe 
selected by other studies evaluating clinical outcomes from COVID-19. For 
example, Giacomelli et al. (PMID 32446978) in their prospective cohort study of 
patients hospitalized with COVID-19 during the first wave of the Italian pandemic, 
had chosen 30-day mortality as their primary outcome. However, some other 
studies, such as Chung et. al (PMID 34417165) used a follow-up length of 14 days 
for their outcome measures. Therefore, to maintain consistency with existing 
literature, we decided to change our follow-up period to both 14 and 30 days after 
a positive test.   
As for the potential effect of a positive patient, we reported this metric to 
determine whether there might be a temporal association between a physician’s 
positive test with a patient’s positive test. However, we acknowledge that 
meaningful conclusions cannot be made as our methodology does not allow us to 
examine transmission dynamics in these physician-patient encounters. We have 
addressed this issue in our study limitations.  
Changes: 
“Finally, with our data sources, it was not possible to determine if SARS-CoV-2 
was transmitted between patients and physicians, and if so, in which direction.” 
(Page 10; Interpretation - Limitations) 
 
Results 
-line 41-43, page 6: General healthy physicians: Prior to report that physicians are 
generally healthy (is rather interpretation than result): is there literature suggesting that 
this is reflective for the general health of physicians? And valuable to be applied in a 
working age population?  E.g. is it also possible that there is rather underdiagnosis of co-
morbidities in this group (are clinicians more or less likely to have registered 
comorbidities compared to other workers – groups?)? Is mental health taken into 



account (normally not part of index)? And given the age group of this working population 
is there no healthy worker effect, given this is assessed in the group still at work (there 
was conditioning of the clinicians still being at work). Rephrasing that this is on the 
observed population and discussion of its limitations might be good. 
Thank you for these comments and considerations. Our description of the cohort 
as being “generally healthy” has also been questioned by the other reviewers. 
Mental health was not taken into account, and we acknowledge that it would be a 
co-morbidity that would not be captured by the Charlson Comorbidity Index. 
Ultimately, we decided to rephrase our comment on the health status of our 
cohort. 
Changes: 
“In terms of baseline health, 62% of physicians had no hospitalizations within the 
past 5 years, and 34% had a score of zero on the Charlson comorbidity index.” 
(Page 6; Results, Paragraph 1) 
 
-line 8 page 7: subsequent negative test: this is probably very skewed to data from the 
first wave only, where negative testing was required to re-introduction at work. 
Distribution over time of the data can show this (or refute). 
As discussed in our response to a previous comment, we reanalyzed our data to 
determine the change in testing volumes before and after May 2, 2020, which was 
the day the testing policy changed for clearance of cases.  
Changes: 
“…Other notable changes in testing patterns related to governmental policy 
include the decrease in acquirement of a subsequent negative test after May 2, 
2020, to switch from a test-based approach (two consecutive negative specimens 
collected at least 24 hours apart) to a non-test-based approach (waiting 14 days 
from positive test) for clearing cases (21). This led to a notable decrease in the 
amount of subsequent negative tests after May 2, 2020, in which only 10% of 
physicians received a negative test within 30 days.” (Page 9; Interpretation, 
Paragraph 2) 
 
Discussion 
-Addition to interest in the study: data are from a period without initiation of vaccination, 
which can be an additional strength of the study and balance against not having the data 
from after January 2021 (when the bigger peak of infection took place in the province 
and probably the largest exposure in Ontario took place). 
It is difficult to claim that better protection is the cause of lower infection in Ontario 
physicians compared to elsewhere in the world: the biggest peak and exposure of this 
population is not included in this study. But agreed that data will be messy because of 
start of vaccination soon in 2021 in this population of clinicians. 
Thank you for these comments. Based on other comments, we have clarified our 
study aim to provide historical context on the impact of SARS-CoV-2 on Ontario 
physicians during the pre-vaccination period. We feel that an accurate historical 
record of what occurred that is available in the public domain has value.  
COVID-19 vaccines are highly effective in decreasing SARS-CoV2 infection rates, 
hence had we extended data collection into later pandemic waves, it could 
confound our results. This was the rationale behind our selection of November 
30th, 2020 as the end date for identification of new cases. This date was before the 
first SARS-CoV-2 vaccination in Ontario (December 14, 2020) and allowed for us to 
capture 30-day outcomes prior to the end of the calendar year.  



Changes:  
“… As vaccination of healthcare workers began on December 14, 2020, our aim 
was to provide a historical record of the impact of COVID-19 on Ontario 
physicians during the pre-vaccination period of the pandemic.” (Page 3; 
Introduction, Paragraph 2)  
 
Tables – appendices: 
-It is appreciated to get detailed code description of the characteristic variables and the 
outcomes. This makes replication possible and the investigation more transparent. 
Thank you. 
Thank you for this comment. Detailed code descriptions of the characteristic 
variables and the outcomes will be provided in the appendices. 


