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General comments 
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bold) 

Thank you for asking me to review manuscript CMAJ-20-0474 “Modelling resource 
requirements and physician staffing for a virtual urgent medical care strategy to 
reduce transfer of long-term care home residents to acute care hospitals” 
submitted for rapid review.  
This is a modelling study based on retrospective data on hospital admissions in 7 
Toronto hospitals. The focus was to identify the number of potential avoidable 
hospitalizations of long term care residents. The ultimate goal is to develop a 
business case for a service to provide virtual consultations to LTC homes to 
address urgent problems and thus reduce hospital admissions. This service would 
consist of 2 to 3 physicians, and access to diagnostic imaging in the community 
would also be provided.  
The GEMINI dataset includes 7 years of data on admissions to general internal 
medicine services at these hospitals. Patients were included in the analysis for 
unplanned ED visits leading to hospitalization, and if they were admitted from or 
discharged to a LTC facility or CCC bed.  
 
1) HOWEVER, it is not clear how sensitive their data were to patients being 
admitted FROM a LTC home (page 7, first paragraph of “measures”). It sounds 
like they are more certain about discharges TO LTC than they are about 
admissions FROM LTC. This needs to be clarified.  
We apologize for the confusion. We have now limited this to only the CIHI 
field for admissions from LTC. This does not appreciably change the 
interpretation of any our findings, however all estimates have been updated 
based on this narrower definition.  
We have described this on page 13: 
We identified all patients who were admitted from LTC facilities using the 
institution number developed by the Ministry of Health and Long-Term Care 
Master Numbering System in our administrative data.(10) LTC facilities 
included nursing homes and complex continuing care facilities but not 
rehabilitation hospitals.  
 
2) On page 9, where they describe modelling, they define potentially avoidable 
transfers as including ED visits WITHOUT admission. This is confusing because 
until now, the discussion has been about admissions. Please clarify.  
On page 5 (at the start of the modelling section) we describe the two groups 
included in the potentially avoidable transfer category: those with short 



admissions and those who are transferred but not admitted: 
…we modeled resource use by assuming that all “potentially avoidable” 
transfers from LTC could be diverted. We considered potentially avoidable 
transfers to include: 1) All patients who present to the emergency 
department and are returned to LTC without admission, which is 
approximately 50% of all LTC transfers based on published estimates in 
Ontario; (18) and 2) Patients who are admitted ≤72 hours (20% of the 
admitted sample, Table 2). It is unlikely that any virtual physician 
consultation strategy supported by rapid access to the additional outpatient 
resources we describe (diagnostic imaging, intravenous medication, etc.) 
would be completely successful in reducing all potentially avoidable 
transfers. Therefore, this model provides an upper bound on the outpatient 
resources required to support a virtual strategy, assuming needs are similar 
to historical patterns of use. 
 
3) The modeling does not include other resources related to LTC disease 
management, including skilled nursing. This is potentially problematic because 
Ontario has a robust Nurse Let Outreach Program – see the following link 
regarding geriatric services assets recently compiled: https://www.rgps.on.ca/wp-
content/uploads/2019/05/Planning-for-Health-Services-for-Older-Adults-Living-
with-Frailty-SGS-Asset-Mapping-Report-FINAL.pdf  
We completely agree with point and believe these other resources are a 
crucial component of management of patients at LTCs. Out LTC+ program 
(described in the revised introduction) uses resources like NLOT however 
robust data on the impact of these resources is not available. Therefore, we 
limited our modelling to GEMINI and ICES data. This limitation is described 
on page 9: 
Moreover, to deliver high quality urgent medical care in LTC, local primary 
care and nursing would be essential components of care. GEMINI does not 
have information on other elements of care, such as comprehensive primary 
care, or acute nursing care, but these would be essential to deliver urgent 
medical care and necessary elements of any strategy to limit the transfer of 
LTC residents to hospital.   
 
4) Diagnostic imaging requirements appear to have been assessed based on 
actual usage, versus appropriateness. Presumably, not all imaging would be 
required, particularly with a specialist service. More “choosing wisely” about 
diagnostic imaging might reduce that need.  
We agree with that all the imaging (and also likely true for blood work and 
medication) are not needed. However, we do not have the ability using our 
data to comment on appropriateness of use and therefore have not included 
it here. We do describe our estimate as an upper bound on resources 
needed and this would be especially true if Choosing Wisely or other 
initiatives were able to reduce use over time. 
See page 12: 
This likely represent an over-estimate of the resources required, especially 
given difference in primary referral reason for patients who are admitted 
versus not-admitted.(18) This increases the likelihood that our estimates 
represent an upper-bound. 
 
5) LTC patients accounted for 13.5% of all GIM admissions but about 20% of 
shorter admissions. Top 5 diagnoses accounting for 50% of admissions included 



Urinary Tract Infection, Delirium/Dementia, Pneumonia, Aspiration and Heart 
Failure. Notably, dementia and heart failure are chronic conditions. No comment is 
made about COPD as a comorbidity related to the pneumonias, and we are not 
told about comorbidities related to aspiration, many of which might be related to 
advanced neurological disease.  
This is important, because many of these conditions are chronic, and thus many of 
the complications for which residents are transferred could be anticipated. While 
dealing with acute issues is important, a further opportunity lies in supporting 
chronic disease management in the facilities, either through this virtual clinic 
directly, or through more a more proactive approach with other services (as noted 
in the RGP report) including geriatric medicine and geriatric psychiatry (especially 
given the importance of “dementia/delirium” as a reason for admission).  
It is clear that there is not enough support by specialists for LTC and that such 
support could reduce acute care transfers of these residents, at least for heart 
failure (see Heckman et al Can J Cardiol doi: 10.1016/j.cjca.2018.04.006). Shared 
care models involving geriatricians and LTC show better prescribing. Even with the 
best chronic disease management program in LTC, supported by specialists and 
other disciplines, transfers to the ED would occur. 
We agree with these important points, however the focus of this paper was 
ability to manage acute medical issues that are typically the cause of 
transfer to hospital. We have not addressed the very important question of 
preventability and proactive care in a more substantial way as it is out of 
scope for this paper and there is a body of literature around this topic. 
We have added the following to page 11: 
Finally, many of the most common reason for transfer are chronic conditions 
where high quality preventive care may reduce the frequency of acute 
exacerbations – for example, heart failure.(25) These represent important 
conditions where transfers may be avoidable, before acute care is required. 
 
6) It is possible that a specialty service could reduce ED visits during the 
pandemic, as well as after. However, such a service should consider measures 
whereby it could deliver, or support, basic education efforts in the homes to detect 
conditions such as HF or COPD earlier. There are extensive behavioural support 
services in Ontario, and given the findings here of the importance of 
“dementia/delirium”, they should be part of this (the fact that these diagnoses are 
mentioned as a single one suggests a need for geriatric psychiatry and/or 
medicine). The NLOTs aim to do this very work – they should also be involved. 
While excluded from this list, hip fractures are preventable: all LTC homes in 
Ontario (and almost all of Canada) use the MDS Fracture Risk Scale with 
guidelines on treating osteoporosis – given that the pandemic may last several 
months, this is a non-trivial consideration). This is certainly a possible deliverable 
of this service.  
 
Polypharmacy could also be reviewed in this context, though again, without 
involving the LTC staff, the benefits are short-lived. A UK group was able to 
improve prescribing for heart failure in LTC, that is until they stopped the program. 
Within 6 months, prescribing reverted to normal. Addressing urgent issues does 
not fix what might be driving the “preventable” ED/acute visits.  
 
Finally, advance care planning support is critical. As part of the MDS, the CHESS 
scale has been shown to predict mortality, especially among recently admitted 
LTC residents (see Hebert et al CMAJ Open 2019). Given the amount of aspiration 



(suggestive of advanced neurological disease) and of early deaths among 
admitted LTC residents, advance care planning should be part of a more 
integrated chronic disease management approach in LTC.  
 
This is important work, but it is framed from a reactive, specialist-focused 
perspective that focuses more on the system imperative of reducing ED and acute 
care use. This should be an opportunity to consider a more comprehensive chronic 
disease management approach – this would reduce ED and acute care use, but 
likely more effectively over time and in a more person-centered way. While COVID 
19 is a (hopefully) short-term problem, it would be desirable to leave a more robust 
and effective legacy of specialists working with LTC residents and staff. 
 
These are very important points that are part of the larger program we are building 
called LTC+, which focuses on providing multiple elements of care in place for 
residents of LTCs. Specifically, this program includes Behavioural Support 
Outreach (BSO), NLOT support, pharmacy support (specifically around 
polypharmacy), geriatrics and palliative care.  
We have not included analysis or discussion around these types of support 
in this paper as it was beyond what our data could inform and unfortunately 
we do not know of a good data source to examine these multiple elements. 
We are narrowly focused here on medical resource requirements and GIM 
consultation. However, we have now included a link to our website which 
has more details on the comprehensive program and have also tried to 
highlight for the reader that a more comprehensive set of resources are 
required to provide high quality care.  
See page 3: 
The results of this analysis helped inform the design of an rapidly evolving 
care strategy in response to COVID-19 that is being deployed across a large 
number of LTC facilities in Toronto called LTC+ (https://ltcplus.ca/). LTC+ 
aims to provide acute care for residents of LTC who have medical issues at 
their facility and reduce the need for hospital transfer.   
See page 9: 
Moreover, to deliver high quality urgent medical care in LTC, local primary 
care and nursing would be essential components of care. GEMINI does not 
have information on other elements of care, such as comprehensive primary 
care, or acute nursing care, but these would be essential to deliver urgent 
medical care and necessary elements of any strategy to limit the transfer of 
LTC residents to hospital.   
See page 10: 
Our model focuses on urgent medical consultation and does not account for 
the need for various physician and allied health specialties that would be 
part of a broad and fully patient-centered virtual consultation service. For 
example, 20% of patients admitted for <24 hours die within hospital (S-Table 
2), and this highlights the likely need for palliative services in addition to 
general consultative services. 

Reviewer 2 Walter Wodchis 
Institution Health Policy, Management, and Evaluation, University of Toronto, Toronto, Ont. 
General comments 
(author response in 
bold) 

Thank you for providing an opportunity for me to review this timely manuscript. 
Indeed, anything that can be done to free up additional space in acute care 
facilities will be valued highly in the immediate (and still somewhat in the distant) 
future.  



I appreciate the use of data to identify what care needs are for individuals and to 
model the requirements for providing those services outside of hospital settings. I 
applaud the authors for suggesting and working out how a substantial proportion of 
hospital medicine could be provided in community settings.  
I have some specific feedback within for the text, but the overall premise of the 
presentation is that patients present to acute care exclusively for physician 
oversight and that this can largely be provided remotely. The only other factor that 
appears to be important is access to laboratory and diagnostic testing.  
 
1) I wonder though about the 70% of hospital resources that are consumed by 
highly skilled nursing staff at high staff-patient ratios who maintain and ensure that 
patients are stabilized and receive appropriate clinical care. I think that nursing 
homes run at about 2-3 hours per day with less than 30% ( 25 – 40 minutes of RN 
nursing minutes per day) coming from RN staff who are paid far less and receive 
less training than acute care staff. (https://www150.statcan.gc.ca/n1/pub/82-003-
x/2010004/article/11390/tbl/tbl3-eng.htm  
data are a bit old but I don’t believe there have been vast improvements in nursing 
home staffing). Nursing homes also do not have access to specialist consultations 
from geriatricians, cardiologists, neurologists etc that are all available for 
consultation to GIM physicians in an acute setting. What are the nursing levels in 
GIM? Could your patients get by with 25-40 minutes per day RN care?  
What would the required nurse-staffing and other physician consultations required 
to maintain these individuals in their nursing homes? A lack of consideration here 
is a big miss. Who is going to be on the other end of the consultation in the nursing 
home? Moreover, what skills are needed in nursing homes to enable on-site 
electrocardiograms and supplemental oxygen?  
We strongly agree that nursing requirements to provide acute care are a 
major issue in nursing home. The data you reference is informative in this 
regard and unfortunately we do not know of high quality recent data we 
could use to model what the acute care nursing may be if a greater number 
of residents were cared for in place without transfer. We have done our best 
to model data for areas we have good data on: lab work, imaging and GIM 
consultation use.  We have listed our limitations to model other areas in 
multiple areas of the manuscript: 
See page 9: 
Moreover, to deliver high quality urgent medical care in LTC, local primary 
care and nursing would be essential components of care. GEMINI does not 
have information on other elements of care, such as comprehensive primary 
care, or acute nursing care, but these would be essential to deliver urgent 
medical care and necessary elements of any strategy to limit the transfer of 
LTC residents to hospital.   
See page 10: 
Our model focuses on urgent medical consultation and does not account for 
the need for various physician and allied health specialties that would be 
part of a broad and fully patient-centered virtual consultation service. For 
example, 20% of patients admitted for <24 hours die within hospital (S-Table 
2), and this highlights the likely need for palliative services in addition to 
general consultative services. 
See page 12: 
Sixth, this paper does not model the increase in staffing resources at the 
LTC facility that would be required to support virtual care assessments and 
facilitate implementation of treatment recommendations. 



 
2) Second major issue is clarity on recommendations for how patients would be 
able to obtain the required testing on an outpatient basis? Is this outpatient at 
hospital? Where is the equipment that is certainly not local to nursing homes. I 
also do not believe that nursing homes have within facility access to laboratory 
services? There are ~ 620 nursing homes in Ontario compared to ~ 180 acute 
hospitals. I don’t expect laboratory services are going to be provided on-site 
though some supply-chain issues could be improved with new partnerships with 
rapid-access outpatient laboratories.  
These are important issues and we have not modelled them here as they are 
more about how resources are arranged rather than what resources are 
required (the latter of which is the focus of this paper). The specifics of how 
these resources are arranged will depend entirely on local context. We 
provide a link in the revised manuscript to the care program we are building 
called LTC+ which has more details around how we have practically secured 
these resources in our setting. For example, for laboratory work we have 
arranged for increased at facility testing by DynaCare and LifeLabs. 
See page 3: 
The results of this analysis helped inform the design of an rapidly evolving 
care strategy in response to COVID-19 that is being deployed across a large 
number of LTC facilities in Toronto called LTC+ (https://ltcplus.ca/). LTC+ 
aims to provide acute care for residents of LTC who have medical issues at 
their facility and reduce the need for hospital transfer.   
 
Other specific issues.  
3) Methods: the paper deals only with GIM admissions. Are specialized units such 
as Acute Care for Elderly or Geriatric specialty units included?  
We have not included data for ACE of geriatric speciality units which in our 
Toronto Area context generally do not care for patients from LTC but only 
older individuals who are still living at home. 
 
4) Measures: it is indicated that ‘it is unusual in Ontario for hospitalized patients to 
be newly discharged to LTC’. That is absolutely not true. A common tipping point 
to gain admission to LTC is by fostering a crisis admission due to a patient being 
admitted to acute care who cannot return to their home setting. Such an 
exacerbation is a common ‘tipping point’ for admission to LTC. (maybe not for 
discharges < 72 hours …that is an unknown parameter … but in general)  
We apologize for the confusion. We have now limited this to only the CIHI 
field for admissions from LTC. This does not appreciably change the 
interpretation of any our findings, however all estimates have been updated 
based on this narrower definition.  
We have described this on page 13: 
We identified all patients who were admitted from LTC facilities using the 
institution number developed by the Ministry of Health and Long-Term Care 
Master Numbering System in our administrative data.(10) LTC facilities 
included nursing homes and complex continuing care facilities but not 
rehabilitation hospitals.  
 
5) Page 10: Diagnostic Imaging: “ A linear regression was fit to the annual imaging 
volume”… what is in this regression model? 
See page 14: 
To estimate average daily call volume for 2020, we extrapolated via linear 



regression (using annual volumes from each year in GEMINI data) the 
average daily call volume over all hospitals and used hospital-specific 
proportions based on total call volume.   
 
6) P14 in “Virtual assessment centre staffing”  
“busiest 12 hours of the day accounted for 73.4%” … where does this come from? 
Table 1 shows 57% of admissions from LTC triaged during the day and 24% 
admitted during daytime.  
This calculation is from S-Figure 1 where the y-axis is % of calls. The 
cumulative % of calls from 7am to 7pm is a sum of the percents for each of 
the columns. 
 
7) Table 2 . Does “Overall” include admissions other than from ED?  
This refers to all admissions – we have changed the title in Table 2. 
 
8) Minor:  
line 55 (last line) p 9 “modelling” should be “modelled”  
p 15 “Our data demonstrate that residents of LTC have higher readmission 
rates …” this sentence appears twice on this page.  
 
All acronyms in tables should be spelled out in table footnotes  
All changes made. 

Reviewer 3 J.P. Hirdes 
Institution School of Public Health and Health Systems, University of Waterloo, Waterloo, 

Ont. 
General comments 
(author response in 
bold) 

1) Comments to the Author  
The paper provides interesting information about the health service utilization in 
acute care hospitals by older adults transferred from LTC facilities based on 
historical data from 7 hospitals in Toronto and Mississauga. However, it is not 
clear how generalizable any of these findings would be to the experience of those 
hospitals during the COVID-19 pandemic. The rational for the paper is that it 
proposes solutions to be used during the pandemic, but it makes the assumption 
that much will remain the same during the pandemic with the exception perhaps of 
increased volumes.  
We believe that there is a considerable degree of generalizability in our 
estimates for 2 primary reasons: 1) The Toronto Region is a major area 
impacted by COVID and 2) our estimates are based on all of LTCs in the 
Toronto region, not the specific hospital where care where was delivered. 
Please see below a fuller explanation of these two points: 
  
1) Our study is not about the hospitals but rather about the patients who 
come from LTCs to those hospitals. All LTC centers in the Toronto Region 
transferred patients to GEMINI hospitals and that is the data sample that 
constitutes the estimate around resource requirements (blood work, 
imaging, etc.). The specific hospital that an LTC resident is transferred to is 
determined by the EMS routing system, and therefore again is not about any 
specific hospital.  We consequently believe the sample we analyze is about 
LTC residents requiring hospitalization. 
 
See page xx: 
Patients from all 38 LTC facilities within Toronto were included and had 



residents transferred to a GEMINI hospital during this period. 
 
2) The Toronto region is responsible for ~60% of all COVID cases in Ontario 
and by far the single largest proportion of provincial cases – therefore projections 
based on this data are meaningful for the province.  
See page 6: 
Seventh, our sample is derived from patients transferred to hospital from 
LTCs in the Toronto region and may not be generalizable to Ontario, 
however nearly 60% of all COVID cases in Ontario are from the Toronto 
region making these estimates useful in understanding a major component 
of the provincial burden of disease.(24) 
 
3) Many of our modeling inputs [for example, the number of potentially 
preventable admissions] are largely driven by estimates from prior ICES 
publications on representative data on Ontario rather than GEMINI data.  
 
4) One of our major findings is about the relative economy of scale when you 
have many LTC’s paired with a single virtual hub rather than having multiple hubs 
providing care (for example a hub at every hospital in a city). This is a crucial 
insight based on queuing modeling of typical transfer times from the LTCs, and not 
about the seven hospitals – This is greatly informative in general for how a virtual 
care center would need to be staffed. In addition, the average number of consults 
was about 5 per day for each hospital based on historical data from GEMINI (S-
Table 5), but we provide simulated results for much higher call volumes (up to 5 
times that amount) if there was a surge in consult demands because of COVID 
cases (S-Table 6). 
Regarding modelling for COVID, we made the intentional decision to not 
include any specific volume numbers in our work since that has been the 
focus of other papers in CMAJ (see: 
https://www.cmaj.ca/content/early/2020/04/09/cmaj.200476) and out of scope 
for our work.  
In addition, since we submitted our paper, estimates were released for 
Ontario and the official projection on April 3rd for number of individuals 
affected was 80,000 with an upper limit of 300,000 cases. However, just 2 
weeks later this had been greatly revised potentially due to ‘flattening the 
curve’ effects. For example, for Ontario the projected number of cases in this 
wave are now 25% what was originally projected, 20,000 cases 
(https://www.cbc.ca/news/canada/toronto/covid-19-coronavirus-monday-
new-models-ontario-1.5538075). Given the wide variation in these estimates 
and their rapid change we have elected not to include estimates on COVID 
numbers, but rather keep our focus on the types of resources required to 
support care at LTC and how physician staffing needs for a virtual call 
center could be adjusted to account for call volumes.  
See page 12: 
Eighth, given wide variation in the estimates of COVID cases and the rapid 
change in these estimates we have elected not to include projection based 
on COVID rates, but rather kept our focus on the types of resources required 
to support care at LTCs. 
 
2) On what basis would one expect the patterns of LTC admissions to require the 
same diagnostic testing as before the pandemic? Why would we expect the types 
of residents transferred to be the same? Why would the types of procedures and 



treatments offered be the same? Would residents with UTI and delirium really be 
transferred to hospital at the same rate? I would expect that LTC homes will 
probably change the pattern of who they send to hospital because of the 
pandemic. As a result, the case-mix of those appearing at hospital will change, 
meaning that assumptions based on pre-pandemic case mix may not apply. It was 
not clear how this was taken into account. 
See our explanation to Q1 above - The core findings of our models on the 
numbers of physicians required to care for patients using various care 
models (a centralized hub versus multiple hubs) is a useful results even if 
there is a large change in consult need because of COVID. For the second 
part of your question, we do not yet have the data to say whether the types 
of illness at LTC have changed during the pandemic (and to our knowledge 
that data has not been published yet anywhere). However, are not aware of a 
reason why urinary tract infections, delirium, etc. would be less likely to 
occur because there is a pandemic. What we have modelled is how medical 
staffing and other resources (blood work, imaging, etc) would be need to 
provide care for these residents without transfer – to fit the scenario you 
close your question with (i.e. if patients are not transferred to hospital at the 
same rate).  
 
3) The paper also proposes that hospitals should establish a virtual medical care 
strategy to reduce avoidable admissions. I have two concerns here: a) the paper is 
silent on other physicians not based in hospitals who could (and should) play a 
role in preventing avoidable admissions (e.g., primary care, geriatricians); b) it 
does not address how such a strategy would engage clinicians and clinical data 
from the LTC side to support the virtual strategy.  
Our aim is to provide a supportive framework for the primary care physician 
specifically around issues that would normally result in a transfer to 
hospital. The need for a broad range of supports to treat residents in place is 
an important point, and is part of the larger program we are building called 
LTC+ which focuses on providing multiple elements of care in place for 
residents of LTCs. Specifically, this program includes Behavioural Support 
Outreach (BSO), NLOT support, pharmacy support (specifically around 
polypharmacy), geriatrics and palliative care. Our program draws clinical 
data from the LTCs to allow iterative QI for the delivery of care but again we 
have not discussed that here as the focus of this paper was on the modelling 
that informed the structure of LTC+. 
We have not included analysis or discussion around these types of support 
in this paper as it was beyond what our data could inform and unfortunately 
we do not know of a good data source to examine these multiple elements. 
We are narrowly focused here on medical resource requirements and GIM 
consultation. However, we have now included a link to our website which 
has more details on the comprehensive program and have also tried to 
highlight for the reader that a more comprehensive set of resources are 
required to provide high quality care.  
See page xx: 
The results of this analysis helped inform the design of an rapidly evolving 
care strategy in response to COVID-19 that is being deployed across a large 
number of LTC facilities in Toronto called LTC+ (https://ltcplus.ca/). LTC+ 
aims to provide acute care for residents of LTC who have medical issues at 
their facility and reduce the need for hospital transfer.   
See page 3: 



Moreover, to deliver high quality urgent medical care in LTC, local primary 
care and nursing would be essential components of care. GEMINI does not 
have information on other elements of care, such as comprehensive primary 
care, or acute nursing care, but these would be essential to deliver urgent 
medical care and necessary elements of any strategy to limit the transfer of 
LTC residents to hospital.   
See page 10: 
Our model focuses on urgent medical consultation and does not account for 
the need for various physician and allied health specialties that would be 
part of a broad and fully patient-centred virtual consultation service. For 
example, 26% of patients admitted for <24 hours die within hospital (S-Table 
2), and this highlights the likely need for palliative services in addition to 
general consultative services. 
 
4) The Charlson index is a very crude measure that does little to explain variance 
in clinical outcomes within LTC populations. LTC homes have much richer clinical 
data than the Charlson, but this paper does not consider how those data could be 
used.  
We have not used the Charlson Index in any of our modelling but only list it 
as part of the descriptives in Table 1 (among >10 other descriptives). We 
agree there are other indices that describe co-morbidity and the relative 
performance of these is an area of active research 
(https://www.jstor.org/stable/41714639?seq=1). We do not know of a data 
repository that contains high quality data from a large number of LTCs and 
also the clinical hospital data for residents that are transferred for care. 
 
5) Many of the comparisons made are between LTC residents and all other 
admissions. It doesn't seem appropriate to simply compare them with the general 
population not admitted from LTC.  
Only table 1 provides a descriptive of patients admitted from LTC along with 
other patients on general medical wards. We believe it provides some basic 
information about the patient population of transfers from LTC which may be 
informative for the reader. All other analysis in this paper are only on 
patients transferred from LTC. 
 
6) The paper also does not emphasize the importance of improving chronic 
disease management within the LTC homes. Why wait for an adverse event 
requiring hospitalization before we put resources in place? Would it not be better 
to improve heart failure management, reduce delirium, avoid UTIs in the home in 
the first place? The paper should mention the importance of improving CDM in 
LTC as a strategy to reduce avoidable hospitalizations.  
We agree with these important points, however the focus of this paper was 
ability to manage acute medical issues that are typically the cause of 
transfer to hospital. We have not addressed the very important question of 
preventability and proactive care in a more substantial way as it is out of 
scope for this paper and there is a body of literature around this topic. 
We have added the following to page 11: 
Finally, many of the most common reason for transfer are chronic conditions 
where high quality preventive care may reduce the frequency of acute 
exacerbations – for example, heart failure.(25) These represent important 
conditions where transfers may be avoidable, before acute care is required. 
 



7) Finally, it is unclear how this could scale up rapidly to other hospitals in Canada. 
It does not seem reasonable that the systems in place in these 7 hospitals could 
be readily implemented in other hospitals within the next month.  
The demands of the pandemic have resulted in rapid innovations in care that 
would not have otherwise been possible. In the 3 weeks since we submitted 
this paper the program we built based on some of the modelling results 
contained here (called ‘LTC+’) has become part of the core response of 
Ontario Health to the crisis in LTC with coverage of >80 LTCs in the Toronto 
Region and drawing support from physicians from most hospitals in the 
region. In addition, the physician call pool that we have modelled here has 
been rolled out by Ontario Health with the aim to cover the entire province in 
the next 2 weeks drawing on physicians from across Ontario. 

Reviewer 4 Farshad Pourmalek 
Institution Faculty of Medicine, University of British Columbia, Vancouver, BC 
General comments 
(author response in 
bold) 

Comments to the Author  
Review of the manuscript titled Modelling resource requirements and physician 
staffing for a virtual urgent medical care strategy to reduce transfer of long-term 
care home residents to acute care hospitals  
--- This is a fast track review given the extraordinary circumstances.  
 
1) --- OVERARCHING QUESTION NUMBER 1. How does this proposed scheme 
a virtual urgent medical care strategy relate and adhere to the recommended 
protocol for testing of residents of long-term care facilities?  
Our paper has no implication or focus on testing or screening for COVID 
among residents at LTCs. Whether to test or screen is a complex question 
that must consider prevalence and availability of resources (like swabs, PPE, 
etc.) and there is enormous variability in whether testing or screening is 
currently occurring. This is out of scope for this paper but is an important 
policy and research question. 
 
2) --- OVERARCHING QUESTION NUMBER 2. (a) Why the doctors who are 
supposed to provide care for the patients in order to “reduce the of transfer of 
Long-Term Care (LTC) facility residents to acute care hospitals”, do not or would 
not go to the facilities and provide the care? What is the evidence of superiority of 
remote care to in-person care? It does reduce commuting. What is the evidence of 
non-inferiority of the quality of remote care compared with in-person care, in terms 
of morbidity, mortality, and economics? (b) How the pandemic would affect the 
remote care and its quality. Would definitely not increase the quality of care. What 
would be the translation of quality difference in terms of mortality and morbidity?  
a) Our paper is not about the advantages of care in person versus 
virtual care and there is a separate body of literature on this. However, we do 
not know of any scalable model that would allow 24/7 in-person visits at 
LTCs by a GIM physicians. So for timely access at any time, virtual care is 
the only current option given staffing levels of physicians in Canada. 
b) It is unclear what the impact of the pandemic will be on the quality of 
virtual care and there is no data to evaluate this yet. This is an important 
question that surely will be the focus of research in the future and will likely 
consider mortality and morbidity effects.  
 
3) Methods. --- OVERARCHING QUESTION NUMBER 3.  
(a) The overarching question is that why the “reduction of transfer of Long-Term 



Care (LTC) facility residents to acute care hospitals” that is studied here, is 
modeled without any accounting for possible epidemic trajectory in the target 
group? Why is it assumed that it would not make any difference if the cases and 
deaths are going to develop later or sooner, or to lower or higher extents? The 
incoming loads of cases and deaths in residents of LTC facilities are largely 
determined by how fast and how large the disease incidence and death will affect 
the residents. However, the modeling in the current manuscript seems to be 
insensitive to any potential trajectories of the epidemic curve that could or would 
happen.  
Regarding modelling for COVID, we made the intentional decision to not 
include any specific volume numbers in our work since that has been the 
focus of other papers in CMAJ (see: 
https://www.cmaj.ca/content/early/2020/04/09/cmaj.200476) and out of scope 
for our work.  
In addition, since we submitted our paper, estimates were released for 
Ontario and the official projection on April 3rd for number of individuals 
affected was 80,000 with an upper limit of 300,000 cases. However, just 2 
weeks later this had been greatly revised potentially due to ‘flattening the 
curve’ effects. For example, for Ontario the projected number of cases in this 
wave are now 25% what was originally projected, 20,000 cases 
(https://www.cbc.ca/news/canada/toronto/covid-19-coronavirus-monday-
new-models-ontario-1.5538075). Given the wide variation in these estimates 
and their rapid change we have elected not to include estimates on COVID 
numbers, but rather keep our focus on the types of resources required to 
support care at LTC and how physician staffing needs for a virtual call 
center could be adjusted to account for call volumes.  
See page 11: 
Eighth, given wide variation in the estimates of COVID cases and the rapid 
change in these estimates we have elected not to include projection based 
on COVID rates, but rather kept our focus on the types of resources required 
to support care at LTCs. 
Second, one of our major findings is scalable if there is a rapid rise in COVID 
related consults. We demonstrate the relative economy of scale when you 
have many LTCs paired with a single virtual hub rather than having multiple 
hubs providing care (for example a hub at every hospital in a city). This is a 
crucial insight based on queuing modeling of typical transfer times from the 
LTCs – this is informative in general for how a virtual care center would need 
to be staffed. In addition, the average number of consults was about 5 per 
day for each hospital based on historical data from GEMINI (S-Table 5), but 
we provide simulated results for much higher call volumes (up to 5 times 
that amount) if there was a surge in consult demands because of COVID 
cases (S-Table 6). 
 
(b) Another factor with less degree of potential for interference with model 
assumptions and results, compared to the previous one – i.e. part (a) of this 
comment – is on the supply of the resources side. On the supply side, the 
resource requirements (health workforce and the diagnostic and therapeutic 
instruments and machinery, including the COVID TESTS) for delivery of virtual 
urgent medical care in LTC facilities, is also modeled irrespective of how fast or 
slow or how large or small would be depleted and replenished. Since with any 
different plausible scenarios of resource mobilization, the final pool of available 
resources at any given calendar time is limited, if and when the sum of resources 



needed for this scheme – delivery of virtual urgent medical care in LTC facilities – 
and the resources needed for care of other Covid patients exceeds the pool of 
available resources, that might put a cap on the previously estimated available 
resources for the delivery of virtual urgent medical care in LTC facilities. On page 
10 (lines 42-50), the following assumption is made explicit about lack of reliable 
data regarding COVID-19-related resource demands in Canada. “Therefore, this 
model provides an upper bound on the outpatient resources required to support a 
virtual strategy, assuming needs are similar to historical patterns of use. Given the 
relative lack of reliable data regarding COVID-19-related resource demands in 
Canada, we have elected not to include estimates of this effect in our models.”  
We agree with your point and since we submitted this paper there have been 
numerous examples where the supply chain for COVID related management 
(screening swabs, PPE, etc.) have been compromised. Since our paper does 
not focus on those elements of COVID care we are less effect by these 
issues. As we mentioned in response to (a) we provide modelling results for 
consultation volumes up to 5x greater than historical volumes. 
We have also addressed this in our limitations, see page 11: 
Third, our modeling is based on estimates of historical use. It is possible 
that in the setting of COVID-19 outbreaks, there will be increased demand for 
virtual urgent medical services to LTC facilities, especially palliative care. 
Our models highlight how centralization of resources in virtual call centres 
might be particularly important to achieve efficiency that is needed to meet 
increased demand.   
 
(3) Page 6. Lines 37-42. Introduction. “The objective of this paper is to support 
rapid deployment of creative interventions to deliver urgent medical care to LTC 
residents outside hospital settings, in the context of a widespread COVID-19 
outbreak.” --- (a) The objective of this paper is to estimate or model ((mention 
here)). (b) There is inadequate level of details about the actual deployment of 
creative interventions to deliver urgent medical care. Description of what is 
intended to be done needs more details, for the audience to be able to appreciate 
the feasibility and potential value. (c) What modifications are made in what was 
already in place for this scheme of “of creative interventions” that are specific to 
the context of a widespread COVID-19 outbreak?  
The need for a broad range of supports to treat residents in place requires is 
part of a larger program we are building called LTC+ which focuses on 
providing multiple elements of care in place for residents of LTCs. 
Specifically, this program includes Behavioural Support Outreach (BSO), 
NLOT support, pharmacy support, geriatrics and palliative care. Our 
program draws clinical data from the LTCs to allow iterative QI for the 
delivery of care. This a program we hope to discuss in future publications 
but have not discussed more details around its components here as the 
focus of this paper was on the modelling that informed the structure of 
LTC+. 
We have now included a link to our website which has more details on the 
comprehensive program, see page 3: 
The results of this analysis helped inform the design of an rapidly evolving 
care strategy in response to COVID-19 that is being deployed across a large 
number of LTC facilities in Toronto called LTC+ (https://ltcplus.ca/). LTC+ 
aims to provide acute care for residents of LTC who have medical issues at 
their facility and reduce the need for hospital transfer.   
 



(4) Page 7. Lines 30-32. Methods. “In this study, we included all patients whose 
emergency department visit resulted in an admission.” --- This mean that patients 
whose emergency department visit did not result in an admission were excluded. 
Please verify. In that case, however, their visits were associated with some 
diagnostic work. Is not such diagnostic workload related to the current estimations 
and modeling? I could not understand well the rationale for exclusion of such 
patients. Is this a “potentially avoidable” transfer? 
We don’t have data in GEMINI on patients that were not admitted to hospital, 
but in our modelling we used data from prior ICES estimates for Ontario (18). 
We list the limitation in our dataset an impact on our estimates on page 11: 
Second, our models are based on admissions to general medicine whereas 
many transfers from LTC to hospital may be for issues like injuries requiring 
other types of physician or non-physician services. However, our focus was 
on delivering urgent medical services, which is particularly salient in the 
setting of COVID-19. Delivering virtual urgent medical care represents only 
one part of a broader strategy to enhance high quality care for residents of 
LTC… 
Fifth, our models use resource demands from patients with short admission 
to extrapolate to those who are transferred from LTC to emergency 
departments but not admitted. This likely represent an over-estimate of the 
resources required, especially given difference in primary referral reason for 
patients who are admitted versus not-admitted.(18) This increases the 
likelihood that our estimates represent an upper-bound 
 
(5) Page 8. Lines 13-20. Methods. Ethics. “Each participating hospital obtained 
approval from its research ethics board and authorized the use of data under a 
waiver of patient consent given the large retrospective nature of the data and the 
limited risk to an individual patient.” --- (a) This seems to be about the GEMINI (6). 
Please disambiguate. (b) What was done for ethics of the current manuscript?  
Yes this description is about the ethics approval for GEMINI (which is a 
research study) and therefore this publication is covered under the REB for 
GEMINI. This has been revised on page 6: 
Each participating hospital obtained approval from its research ethics board 
and authorized the use of data under a waiver of patient consent given the 
large retrospective nature of the data and the limited risk to an individual 
patient. In addition, a research ethics board at Unity Health permitted the 
central holding of each individual hospital dataset and use of this data for 
publication. 
 
(6) Methods. --- Study conduct calendar time (year-month to year-month).  
We will follow the journal’s copy edit framework if the decision is made to 
publish this work. 
 
(7) Page 8. Line 47. Methods. Statistical Analysis. --- Methods used for handling 
missing data and assessment of outliers?  
The GEMINI data itself has an extensive statistical process for data 
assembly, which includes outlier handling, data missingness, validation of 
extraction data, etc. and this is the focus of a separate manuscript.(9) We 
have not taken additional steps beyond what is described in this paper. We 
have provided a reference to this paper on pages 13-14: 
All data were linked using unique identifiers and a subset of the data 
demonstrated 98-100% accuracy compared to chart review.(9) …GEMINI data 



goes through statistical and manual screening process which includes 
range checks and missing data checks during collection and 
harmonization.(20) This process is iterative and data is re-extracted when 
problems are identified. No additional data cleaning steps were taken in 
preparation of data for this manuscript. 
 
(8) Page 9. Lines 18-25. Methods. “In order to be conservative in our estimates 
(i.e. to estimate the upper bound of resources that would be required, based on 
historical patterns of use), we modeled resource use by assuming that all 
“potentially avoidable” transfers from LTC could be diverted.” --- Why opted out of 
the conventional development of point estimates plus upper and lower bounds? 
The latter better informs the audience.  
Given the model we developed here was being used to inform resource 
demands for a program that has been built to support LTCs, the goal was to 
provide policy makers an upper-bound on resources needed so that a 
decision could be made about whether resource allocation was feasible to 
support LTC+. That was the framework for this modelling.  
 
(9) Page 11. Lines 8-13. Methods. “Diagnostic Imaging - For each imaging 
modality, we determined the total number of scans across the seven hospitals in 
each year from 2011 to 2016 for patients with LOS less than 72 hours.” --- Are CT-
scans part of the remote create care? Where will be the CT-scans for this 
manuscript based? LTC facilities, hospitals, or else?  
Yes CT scans are included. The specifics of how these resources are 
arranged will depend entirely on local context. We provide a link in the 
revised manuscript to the LTC+ program which has more details around how 
we have practically secured these resources in our setting. For example, for 
laboratory work we have arranged for increased at LTC facility testing by 
DynaCare and LifeLabs. The current expectation with our partners is that 
that imaging like CT scans will either performed in the outpatient facility of 
hospitals or at other outpatient imaging facilities.  
See page 3 for discussion and link to LTC+: 
The results of this analysis helped inform the design of an rapidly evolving 
care strategy in response to COVID-19 that is being deployed across a large 
number of LTC facilities in Toronto called LTC+ (https://ltcplus.ca/). LTC+ 
aims to provide acute care for residents of LTC who have medical issues at 
their facility and reduce the need for hospital transfer.   
See page 10 for discussion around diagnostic imaging: 
Diagnostic imaging is crucial to the assessment process for many patients 
requiring acute care but may not be readily portable and therefore is unlikely 
to be accessible on-site at most LTC facilities. Even in an ambitious scenario 
wherein virtual care successfully prevented all transfers of patients who 
would not have been admitted or would have short admissions (about 60% 
of total transfers between these two groups), the weekly estimates for 
outpatient radiographs (23.9 per hospital) and CT scans (11.9 per hospital) 
are likely achievable if resources were marshalled through outpatient 
imaging facilities associated with hospitals or other local imaging clinics. 
 
(10) Page 11. Lines 23-25. Methods. “A linear regression was fit to the annual 
imaging volume and extrapolated to estimate an imaging volume for 2020.” --- 
Assumption was made that the imaging volume would be similar to the past. This 
derives the results to be of no real use.  



We disagree. We believe it is useful for historical data to guide future 
demands and this is a standard approach in policy planning. 
This manuscript has no specific and real relation to Covid-19. Does apply to 
any other situation in the past or future but without Covid.  
We disagree and have now provided a link to the LTC+ program that was 
based in part on the models provided in this paper. LTC+ has been 
supported by Ontario Health as a specific response to the COVID pandemic. 
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