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The Importance of Physician Costs in Full Hospital Costs  

Presenter: Tianyu Zhang, Canadian Institute for Health Information 
Co-Authors: Geoff Ballinger, Naisu, Zhu, Walter Feeney 
 

Background:  
The majority of physicians are paid directly by provinces or territories rather than by 
hospitals. With patient level physician billing costs, we can generate full hospital costs by 
patient group as physician data allow the costs to be grouped by Case Mix Group (CMG), 
Major Clinical Category (MCC), or by detailed ICD-10 or CCI codes based on the nature of 
research questions. Full hospital cost empowers planners and policy makers to look at the 
cost of providing hospital care at the system level and to look at the variation across 
hospitals within the province. Patient level physician billing costs will depict the big picture 
of hospital costs and reveal relative importance in hospital costs by CMG or MCC. 
 

Objectives:  
Provide a complete cost estimate for a hospital stay by combining hospital and physician 
costs, and to analyze the impact of volume on cost. 
 

Methods:  
This analysis starts with identifying physician costs among full hospital costs and its 
volume relationship by building regression model on volume and log transformed 
physician costs and full hospital costs at aggregate level. To fully understand the 
importance of physician cost, we then look into the proportion of physician cost by top 10 
and bottom 10 CMGs of full hospital cost. At last, to explore micro-level cost and volume 
response, we select a specific CMG, using such statistical graphs as scatterplot with a spline 
and boxplots that capture minimum and maximum costs, interquartile range (IQR) in the 
box, and mean and median values. 
 

Findings: 
For physician costs, there does not exist an obvious linear relationship between log 
transformed physician cost and volume. Most of the patients are highly concentrated in 
volume less than 500. The lower the volumes are, the higher the costs are dispersed. 
 
Rather than examining all the 562 CMGs in CMG+2013, we take two extremes of the CMGs, 
top 10 CMGs and bottom 10 CMGs, to get an overview of the cost variations in percentage. 



The analysis shows that physician cost varies dramatically among these 10 most expensive 
CMGs and 10 lowest cost CMGs. 
 
When scrutinizing a specific CMG, such as CMG559 – Primary Caesarean Section, no 
Induction, we find hospital cost rather than physician cost is the predominant cost driver.  
 
Taking a further look at the cost and volume relationship by grouping volume into four 
categories, then comparing the mean and median, min and max values, and the IQR, we 
noticed it doesn’t hold true that it costs more for teaching hospitals or large scale hospitals. 
 

Conclusion:  
Patient level physician billing costs are essential to capture full hospital costs. The cost and 
volume response relationship is quite complex. In general, smaller volumes could reach 
high cost while larger volume doesn’t necessarily mean high cost. 
 

Take Home Messages:  
 

1) Physician cost is not ignorable;  
 

2) The importance of the physician cost varies among CMGs;  
 

3) Economic scales can be found in full hospital cost including physician cost. 
 
 

The Impact of Labour Supply on Nurses’ Health in Ontario 
and Implications for Future Workforce Planning  

Presenter: Ms. Nancy Johnson, Ontario Nurses’ Association 
Co-Authors: Salimah Valiani, Carol Reichert 
 
Background:  
Ten years ago, Ontario was affected by the Severe Acute Respiratory Syndrome (SARS). The 
group that experienced the brunt of SARS, alongside those who contracted the virus, were 
frontline workers tending to SARS victims: registered nurses (RNs). From the perspective 
of the Ontario Nurses Association (ONA) leadership, who lived through the ordeal, nurses 
were sacrificed during the SARS crisis as the provincial and municipal governments 
prioritized sheltering Toronto from the loss of earnings arising from the World Health 
Organization’s travel advisory against travel to Toronto. This practice of sacrificing nurses’ 
health continues today for the health system writ large as a means of meeting narrow 
budgetary objectives. There is a profound lack of awareness within the health system about 
worker safety, best practices and principles. More than any other health care profession, 
society is reliant on the constant care of RNs to maintain the health of the larger whole, yet 
the health of RNs is in serious condition and systemic cures are not on the agenda. 
 
 



Objectives:  
To demonstrate how the health of frontline RNs is sacrificed in the Ontario health system in 
hospitals, long-term care facilities and in the range of community health services by 
providing a tool for understanding the nature of sacrifice endured by RNs on a systemic 
basis. 
 
Methods:  
Presentation of case studies; latest statistics. 
 
Findings: 

 Among the provinces, Ontario has the second lowest RN to population ratio in the 
country. 

 To catch up to the rest of Canada, Canada needs to employ 15,646 more RNs today. 
Instead it is hiring fewer RNs. 

 This situation of understaffing has existed for over a decade. 
 The result is overworked RNs; excessive overtime.  
 The result of overwork is physical/mental stress leading to relatively high rates of 

workplace induced injury/illness. 
 Excessive workloads are also common among community and long-term care RNs. 
 Contrary to most media accounts, Canadian hospital spending on the salaries of RNs 

has declined over time. 
 The widening wealth gap is particularly large in the public, community and long 

term care sectors. 
 Reducing the number of RNs is intended to save money but actually costs more in 

terms of costs due to staffing inefficiencies (turnover, excessive overtime, 
absenteeism due to own illness or disability, etc.). 

 
Conclusion:  
Though RNs are widely respected by the public according to national polls, on a systemic 
basis, as well as on an individual basis, the labour of RNs is more expected than respected; 
that is, appreciated in theory but not in practice. This is evident in the failure to prioritize 
raising the RN to population ratio in Ontario. 
 
Take Home Messages:  

1) Nurses’ health is being sacrificed to meet narrow budgetary goals to sustain the 
current health care system and the result is understaffing, overwork, excessive 
overtime leading to stress, burnout, injury, and absenteeism. 
 

2) Ontario does not have enough nurses to meet its current health care needs, and this 
situation will only worsen as Ontario’s demographic shift continues, and its seniors’ 
population continues to grow. 

 
3) Ontario must commit to a medium term plan, developed in consultation with ONA 

and other nursing bodies, to create and fill 15,500 new RN positions in various 
sectors of the health care system. 



The Future of Alberta’s Nursing Workforce 

Presenter: Mr. Andrew Boyd, Alberta Health Services 
Co-Authors: Kevin Gerrits 
 
Background:  
As there is much talk about caring for the aging population, there is equal concern 
regarding the aging of the nursing workforce within Alberta Health Services (AHS). The 
media has perpetuated the idea that there are a large number of retirements coming in the 
near future. CIHI recently put out a report for the Nursing workforce looking at the inflows 
and outflows on a national scale. This brought up discussions about the inflows and 
outflows of Alberta’s nursing workforce and how it will impact AHS’ future workforce. 
Nursing makes up the largest professional group of Alberta’s health care system and 
retirements are an important issue to workforce planners. Furthermore, the ability to 
forecast retirements can improve proactive human resource policies to ensure continued 
patient safety and continuity of care. 
 
Objectives:  
We wanted to explore the relationship between future retirements and the expected size of 
the AHS nursing workforce. Primarily, we want to know if there will be enough nurses 
working in the future so that we can continue providing the care Albertans need. 
 
Methods:  
Using administrative data from 2011 to 2013, we sought to predict future retirements. By 
also estimating future hires, we can estimate what the nursing workforce might look like in 
the future. For example, we can use what 45 year olds look like today as a proxy for what 
46 year olds might like next year, excluding any cohort and period effects. This allowed us 
to take the current stock of each age group and see how many would be working next year, 
done with both headcount and Full Time Equivalency (FTE). This aging of the current 
workforce will reflect future retirements and hires. 
 
Findings: 
Over the past few years, there has been a large inflow of young workers, although 2013 did 
show an increase in the number of workers leaving in age groups 50 and older. Hires and 
retirements (or people leaving the AHS workforce permanently) occur in almost every age 
group. Although workforce exits happen before retirement age, these former employees 
may be making career changes, or going to work for another employer. Over the past few 
years the workforce has seen net growth as a result of seeing more hires than retirements. 
Other findings demonstrate that older nurses are likely to continue working for more years 
than previous generations. Scenario analysis showed similar results to the base case. FTE 
also showed similar results, however scenario analysis showed a potential total FTE 
reduction. Policy makers are encouraged to increase individuals’ FTE to mitigate this issue. 
 
 
 



Conclusion:  
Although the workforce is expected to age in the future, a large cohort of nurses in the 35-
45 year range is also expected. Thus, retirements are not thought to be a major concern. 
The workforce is in good shape and no cause for panic related to nursing retirements. 
 
Take Home Messages:  
 

1) Retirement risk will always be an important issue which deserves ongoing attention 
by workforce planners. 

 
2) Recognizing inflows and outflows occur at all ages is important to see the dynamics 

of a nursing workforce. 
 

3) With a large inflow of young workers, and increasing FTEs of current staff, nursing 
retirements are not a major concern for AHS. 

 
 

Organizational Learning: An Essential Tool in Developing 
and Maintaining a Health Workforce  

Presenter: Professor Martin Lauzier, Université de Québec en Outaouais 
Co-Authors: Geneviève Mercier 
 
Background:  
Organizational learning (OL) is the ability of an organization to acquire, distribute, analyze, 
critique and integrate sustainable new knowledge in the achievement of its objectives 
(Argote and Miron-Spektor, 2011). Many now recognize that the OL is one of the main 
levers that can enable an organization to increase its value (Barrette et al, 2012;. Easterby-
Smith and Lyles, 2003). Recent work led to the believe that the effects of OL would be even 
greater, considering their possible influences on the development and maintenance of a 
healthy workforce (Beauregard and Lemyre, 2014). Despite studies that support this idea, 
we understand only partially mechanisms underlying such a proposal. 
 
Objectives:  

 Identify management practices – in terms of OL– that are beneficial for 
organizations in the health care sector (eg. Hospital). 

 Study the influence of organizational learning tools on indicators of health (eg. 
prosocial attitudes, attendance behavior, physical and mental health status). 

 
Methods:  
N/A (it is a theoretical / literature review presentation) 
 
 
 



Findings: 
N/A (it is a theoretical / literature review presentation) 
 
Conclusion:  
Considering these few tracks, this presentation aims to expose new ideas with regard to the 
OL and its possible effects on the health of employees, and that, in addition to presenting 
the principles to guide practitioners when they evaluate presence of facilitating conditions 
of the OL in workplace. 
 
Take Home Messages:  
 

1) To deal with the many changes that affect them and maintain their competitive 
advantage in the market, today's organizations must learn to acquire and develop 
new knowledge, disseminate them to the people and groups and to integrate these 
skills into their daily operations, work processes, products and services. 

 
2) This ability to renew itself is certainly one of the key characteristics accustomed to 

success and the excellence of organizations. 
 

3) Organizational Learning (OL) - the process by which knowledge management 
operates - is one of the main levers that can enable organizations to increase their 
value. 

 
 

Workforce Planning: The Key to Recruitment Success  

Presenter: Ms. Cheryl Ann Smith, The Ottawa Hospital 
 
Background:  
With the nursing shortage looming and planned growth at The Ottawa Hospital and the 
region, TOH recognized the need to have a workforce plan that would accurately predict 
the number of nurses TOH would have to hire annually for the next three years. A 
workforce planning model was developed in 2004 recognizing the unique characteristics of 
the nursing workforce, and has been used since then with a variance of less than 5% per 
annum. 
 
The looming nursing shortage is having a huge impact on healthcare organizations, 
creating a “perfect storm” with increased needs and a decreasing workforce. The shortage 
is predicted shortage in Canada is 60,000 by 2022 (CNA) and 1.05 million in the United 
States by 2022 (AACN). The average age of a nurse in Canada is 45.2 and 45.7 in Ontario 
(CIHI). The average age of nurses at The Ottawa Hospital (TOH) is 42.65. We could see that 
the planned growth of healthcare services would add significantly and the traditional 
method of hiring nurses only when positions became vacant would not sustain TOH 
through this time period. TOH needed to be proactive – to have an accurate prediction of 



how many nurses (and other health care professionals) to hire each year and to develop a 
plan to attract these nurses to meet the growing need of our community. 
 
Nursing workforce characteristics have been associated with patient outcomes. Kane et al 
(2007) found in their meta-analysis that increased registered nursing hours are related to 
lower mortality rates, lower rates of failure to rescue and lower rates of hospital acquired 
pneumonia. The higher the direct care registered nursing hours are also related to shorter 
length of stay for patients. Aiken and al (2002) found that higher nurse patient ratios result 
in higher risk adjusted 30 day mortality rates and failure to rescue rates. While He et al 
(2013) found higher RN skill mix to be associated with lower 30 day mortality rates. 
Nurses clearly have an impact on patient outcomes and we need to ensure that we have an 
adequate supply to provide quality and fiscally responsible care to our patients. 
Past nursing shortages taught organizations that quick fixes are inadequate for addressing 
complex shortages. The current shortage promises to worsen over the next 10 years 
without interventions including long range solutions. The shortage demanded that TOH 
rethink our existing strategies and rely on long term strategic approaches such as 
workforce planning. 
 
A literature review was conducted to determine if there was a workforce planning model 
that would address the unique characteristics of the nursing workforce available. None was 
found, so a model was developed and piloted in 2004. The model provides an annual 
overall target and has quarterly goals. It has been successfully used since then for 
predicting nursing recruitment needs and those of other professions within our complex 
environment. It has also been used to predict the recruitment needs for nurses within the 
Champlain LHIN. 
 
Objectives:  
The objectives of this presentation are: 
 

1) Understanding of the process for the development of the model 
2) Understand the use of the program logic model to guide the initiative 
3) Understand the 5 steps of the model 
4) Understand the benefits and limitations of using a workforce planning model 
5) Understand how to use the model and data definitions 
6) Understand the parameters to consider when using the model as a regional 

initiative rather than an organizational tool. 
7) Learn how to use the model to report quarterly goals and report on the overall 

progress. 
8) Learn how to close the loop with the evaluation 
9) Lessons learned 

 
Methods:  
A literature review was conducted that revealed no models for nursing that would meet 
our needs. The uniqueness of nursing with only 61% working full time, 95.6% female and 
81% 35 years of age and older with almost 17% being 55 and older complicates the 
development of the model. Also to consider is that nursing care is provided 24/7 in a 



hospital. Anderson (2004) also points out that there is no universal agreement on the 
means and methods used in workforce planning. 
 
There is much discussion about whether nursing workforce predictions should be in FTE’s 
(full time equivalents) or people. The model was developed to address the need for people. 
Universities do not graduate FTE’s, and organizations do not hire FTE’s, they hire people. 
While funding is provided based on FTE’s, this does not directly convert to the number of 
people required to complete the work and ensure adequate staffing. The conversion from 
FTE’s to people is dependent upon the FT/PT (full time / part time) mix. When we 
reviewed the number of FTE’s for which we were funded and divided that by the number of 
nurses employed with 55% FT, the conversion factor is 1.84. If there are 50% FT, the 
conversion factor rises to 2.2. At 70% FT, the conversion factor drops to 1.62. The 
difference has a significant impact on the actual number of nurses needed to be recruited, 
so the model was developed based on people count. 
 
A program logic model was used to develop the workforce planning model with 
stakeholder input. Once developed, it was presented to various stakeholder groups 
(internal and external to TOH) for consultation and revised where gaps or a lack of clarity 
were identified. 

Program Logic Model: 

Components Activities Target 

Audience 

Short Term 

Outcomes 

Determining 

the unique 

requirements 

of the 

workforce 

Review data on demographics 

Review data on hours of 

operation and staffing 

requirements 

Review data 

Nursing 

 

Will understand 

what is unique 

about the 

workforce 

 

Understand 

Organizational 

Supply 

 

 

Review current state and 

trends within organization 

Human 

Resources 

 

Will have a clear 

picture of 

organizational 

supply 



Understand 

Organizational 

Demand 

Review components of 

demand 

 

Corporate 

Operations 

Human 

Resources 

Will understand all 

of the different 

components 

Determine 

Organizational 

Inflow 

 

Understand educational 

requirements 

Understand regional supply 

Understand recruitment 

opportunities 

Human 

Resources 

 

Will understand 

potential 

organizational 

inflow 

 

Develop 

workforce 

planning 

 

Develop model 

Complete model predictions 

Gap analysis 

Solution analysis 

Evaluation 

Human 

Resources 

 

Will implement 

workforce 

planning cycle with 

evaluation 

 

 
The model allows for quarterly evaluation as goals are developed for each quarter. This 
allows for adjustment if there has been a delay in expansions and also allows for the 
monitoring toward the overall target. 
 
Annual evaluations are conducted on the workforce planning predictions and the success 
of the sourcing strategy. 
 
Findings: 
The model has five steps: supply analysis, demand analysis, gap analysis, solution analysis 
and the evaluation. The supply analysis is the total nursing workforce including vacant 
positions. Organizational demand identifies the total number of nurses that will need to be 
recruited over the next year. This includes external turnover, retirements projected, any 
agency hours, and overtime hours that were shifts. The agency hours are converted into full 
time positions, with the left over being a PT position. As there is a large percentage of 
nurses under the age of 35 years and are female, leaves of absence for maternity or 
paternity leaves are also included as well as extended leaves such as education, union or 
prepaid leaves.  
 



There are two considerations for growth and decline. The first is planned program 
expansion or downsizing. The second is population growth or decline. It is suggested that 
there are two ways to calculate the impact of a growing or declining population. The first 
model involves taking the percentage of change within the region and applying directly to 
the service changes. The second is a population based projection model in which increasing 
needs of an aging population are used to predict need. For the model, we chose to use the 
planned program changes only. Our analysis indicated that the growth of positions is 
congruent with the population growth. 
 
The gap analysis is the next step. Once we have the total number of nurses that we will 
need to hire over the upcoming year, we need to gather data from the local schools to 
determine the potential number of graduates for the next year. Then, knowing the 
percentage of the nurses employed in the region by our organization we can determine the 
expected number of nurses that we can expect to recruit from the local schools. The 
remaining required recruits will have to come from out of region and will include a mix of 
new grads and experienced nurses. 
 
The solution analysis is the development of the sourcing strategy to recruit the required 
nurses. The strategy involves input from stakeholders and includes recruitment and 
retention strategies. With an estimated cost of $24,000 to replace every nurse in Canada 
(O’Brien-Pallas), combined with the nursing shortage, TOH cannot afford to lose the nurses 
recruited. The annual recruitment budget and the strategies used to attract the required 
nurses are based on the overall number required. 
 
The final step is the evaluation which is completed quarterly and annually. This provides 
evidence of successes and shortcomings. It is a measure toward the results and provides 
flexibility to adjust operations if needed. It links the daily recruitment activities to specific 
goals and objectives. 
 
Since the model was first developed in 2004 it has had a variance of les than 5% when our 
growth was accurately predicted. For the one year that we had unexpected growth, the 
model was adjusted to reflect this and then also fell within the 5% variance. 
 
There are several benefits to the model which include having a target recruitment number 
at the beginning of each year, being able to monitor quarterly and adjust if there has been a 
change or consult with stakeholders on why the target was not met and what the impact to 
the organization will be. This gets the most useful information to key decision makers in a 
most cost effective and realistic fashion, allowing them to make wise decisions. It also 
allows for budget justification. For years where the number is larger, there is a need to 
increase presence of the organization and when the number is smaller than normal, to 
decrease presence. It is however important to note that there can be a cost associate with 
not having a presence in a region or school that one has had in the past. The impact of the 
nursing shortage is minimalized. There is a justification for resources and it is a proactive 
approach to recruitment.  
 



Limitations include the accuracy of predictions. Calculations must be done consistently, 
following the definitions. There is no way to know the percentage of nurses holding 
positions at more than one organization which affects their movement and ability to move 
within one organization. Assumptions include retirement age and turnover stable as well 
as the environment. There is a need to have an accurate picture of growth. 
 
Conclusion:  
The use of an evidence based workforce planning moves organizations from reactive to 
proactive. It supports the business of the organization and has several roles in planning: 
budget justification, demonstrates need and the current state plus the next three years. The 
model supports “out of the box” recruitment strategies and provides a new way to do old 
tasks. 
 
There were several lessons learned from this initiative included that not all organizations 
can pull the required data easily, however it is well worth the effort. There are external 
factors which may impact the model such as a change in funding agreements. There is a 
“healthy” vacancy rate which allows for movement within the organization and when the 
vacancy rate becomes too low, turnover and associated costs increase. 
 
The model fits well with Balanced Scorecards and puts the organization in a good position 
to ensure we have the right staff to ensure quality patient care. 
 
Take Home Messages:  
 

1) It is important to be able to plan the number of recruits needed for the next 3 years 

in terms of budget, resources and provides a clear picture for key decision makers. 

2) Moving from the reactive recruiting position where there is not recruitment activity 

until a position is vacant to a proactive one where employees are already identified 

and recruited limits the time that positions are vacant and the impact this has on the 

organization. 

3) There is a direct link to quality patient care and recruitment 

 

Staffing Variability on Alberta Acute Care Units  

Presenter: Dr. Krishna Sharma, Alberta Health Services 
Co-Authors: Stephanie Hastings, Karen Jackson, Esther Suter 
 
Background:  
Germane to effective service delivery is workforce utilization – i.e., the organization and 
deployment of regulated and unregulated health care providers to optimize their collective 
ability to work to full scope of practice. A key component of workforce utilization is optimal 
staffing – i.e., the right number and type of providers based on the needs of the patient. 
Evidence related to nurse staffing and outcomes is inconclusive while only a few studies 



have considered the inclusion of non-nursing staff. Furthermore, often lacking is attention 
to the moderating effect of unit level contextual factors (e.g., unit service type and location) 
when assessing the impact of staffing levels and staff mix. Unlike other work which tends to 
focus only on nursing, our study also incorporates allied health providers, support staff, 
and management worked time. Contextual variables are also explored. 
 
Objectives:  
The overall goal of the study is to understand the variation of staffing on hospital acute care 
units throughout Alberta with a focus on nursing and allied health staff. 
 
Methods:  
Surveys were sent to unit managers of over 400 acute care units; 286 usable responses 
were obtained. Surveys probed contextual factors (model of care, scope of practice, 
collaboration, etc.) and worked time for nursing, managerial, allied health, and support 
staff. Worked time was normalized using monthly patient bed days (total occupied beds 
per day) within units to facilitate comparisons across units. This abstract focuses on the 
results for medical, surgical and rural units’ nursing (Registered Nurse [RN], Licensed 
Practical Nurse [LPN], Health Care Aide [HCA]) and allied health staff. 
 
Findings: 
A total of 133 acute care units were included in this analysis. Our results showed that on 
urban units (n=97), RN and HCA staffing increases with patient bed days. On rural units 
(n=27), staffing for these groups does not vary with patient bed days. For LPNs, however, 
staffing is consistent across all levels of patient bed days in both urban and rural units. 
Allied health staffing is consistent irrespective of bed days across urban and rural settings. 
Medical units (n=70) tend to have more allied health staff than do surgical units (n=27); 
rural sites have more overall allied health staff but this finding is driven by a higher 
proportion of unregulated therapy assistants and pharmacy aides compared to regulated 
allied health providers. 
 
Conclusion:  
We found differences in staffing patterns for nursing and allied health staff between rural 
and urban units and medical and surgical units. It needs to be further explored if these 
differences are related to the patients serviced by the units or can be explained by 
contextual variables. 
 
Take Home Messages:  
 

1) Patient bed days appear to be a strong determinant of RN and HCA staffing levels 
but not of LPN and allied health staffing levels 

 
2) Although rural units appear to have higher allied health staffing levels, this is largely 

due to a higher proportion of unregulated assistants 
 

3) These findings may be driven by patient characteristics or contextual factors such as 
service delivery model 


