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RESULTS 

Initial Data Analysis 

Before the model was populated and simulations run, substantial analysis of the data from various sources 
was required to extract the necessary information. The results of this analysis are organized by the module 
to which the data pertain. 

Training Module  

According to data from the Nursing Education in Canada Statistics, 2006-2007 report, in 2007 there were 
an estimated 13,000 first-time entrants in all ETP programs. Recently announced funding increases in 
several provinces will increase this number by about 900 by the end of the 2010-11 academic year. Based 
on figures from the 17 programs that provided sufficient data to calculate graduation rates, approximately 
28% of students admitted to RN ETP education programs do not complete them. In addition, recent 
estimates from three provinces put the proportion of new graduates staying in the province to practise at 
95% (CRNBC, 2005), 98% (Insightrix, 2007) and 96% (OMHLTC, 2008) in British Columbia, 
Saskatchewan and Ontario, respectively. Data from the Nursing Education in Canada Statistics, 2006-
2007 report indicate that the number of RN graduates in Canada nearly doubled between 1999 and 2007, 
increasing from 4,833 to 9,447. The average age of these graduates was approximately 26. 

Supply Module  

Data from the Regulated Nursing Database show that as of 2007 there were approximately 270,000 
licensed RNs in Canada. Of these, about 217,000 – or 81% – are employed in the delivery of 
direct/clinical care. The average age of these RNs is 44. There is an annual influx of approximately 1,000 
RNs from other countries entering practice in Canada, with an average age of 35. Provincial/territorial 
registration data provided to CNA, adjusted for inter-jurisdictional migration, indicate that about 3% of 
RNs in Canada cease to renew their registration each year (varying from less than 2% for 35-to-49-year-
olds to more than 10% for those over 60). Stated another way, these data indicate that Canada retains 
about 97% of its potential RN workforce from year to year.  

Work and Productivity Module 

CNA (2008) has defined an FTE RN as one who accumulates 1,950 earned hours in a year. This is based 
on RN collective agreements in Canada. However, since RNs do not deliver patient care during vacations 
or sick time, the model uses actual worked hours to measure the activity of RNs. According to CIHI 
Management Information System data on nursing hours in hospitals in Nova Scotia, New Brunswick and 
Ontario, about 83% of earned hours are actually worked; thus an FTE RN is defined here as one who 
works 83% of 1,950 hours, or 1,618.5 hours, per year. Other administrative data sources indicate that the 
54,000 hospital-based unit-producing RNs in these provinces worked a total of about 75 million hours in 
2005, or over 1,392 hours per RN. This quantity is about 86% of the 1,618.5 worked hours per year an 
FTE accumulates, meaning the average acute-care RN in these provinces represented approximately 86% 
of an FTE. As this was the best available estimate of the activity level of any type of RN, 86% was used 
as the activity level of all RNs. 
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Table 2: Training, Supply, and Work and Productivity Data 
 

Data Element Value 

ETP enrolment 13,000 

ETP program attrition 28%* 

ETP program length 3.6 years* 

ETP new graduates 9,447 

ETP Graduate out-migration 5% 

In-migration 1,023 

Existing provider stock 270,485 

Exit rates All ages: 3% 
Ages 25 – 34: 6% 
Ages 35 – 49: 2% 
Ages 50 – 59: 3% 
Ages 60+: 11% 

Participation rate 81% 

Activity rate 86% 
 

* Average weighted according to size of program enrolment 
 
Needs Module 

One advancement of the needs-based approach over traditional HHR modelling is the ability to account 
for estimated future changes in population health needs. This section opens with population projections 
from Statistics Canada. It then presents, by sector and for each indicator, the age/gender distribution for 
the most recent year in which data are available. The age/gender distribution data are followed by 
estimated population health needs over 15 years. For reasons of brevity, the estimates are for all ages and 
both genders combined, although the separate age and gender specific estimates are used in the 
modelling. 
 
POPULATION 
Population projections from Statistics Canada indicate that the Canadian population is aging, and will 
continue to age through to 2022 (see Figure 3.)  
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Figure 3: Age Distribution of Canadian Population, 2007 and 2022 
 

 
Source: Statistics Canada Population Projections 

 
By 2022, the proportion of Canadians age 65 and over will increase from approximately 13% to 19%, so 
that in 15 years almost one Canadian in five will be a senior citizen. This is an important consideration for 
health-care planners, as older people tend to require more health-care services, other things being equal 
(Eyles et al., 1991). 
 
NEEDS INDICATORS – Acute-Care Sector 
Injuries and chronic conditions were the key needs indicators in this sector. Prevalence of injuries is 
highest among youth, and within this age group it is highest in young males (Figure 4). Since these data 
relate to injury requiring the attention of a health-care professional, the prevalence of such cases is 
particularly relevant for HHR planning. 

 
Figure 4: Prevalence of Injury by Age and Sex, Canada, 2005 

 

 
Source: 2005 CCHS 
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There is a clear gradient in the prevalence of chronic conditions with age; older individuals tend to have 
the most chronic conditions (Figures 5a and 5b). In addition, older females tend to have slightly more 
chronic conditions than older males.  
 

Figure 5a: Prevalence of Chronic Conditions by Frequency and Age – Males, 2005 
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Figure 5b: Prevalence of Chronic Conditions by Frequency and Age – Females, 2005 
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As illustrated in Figure 6, individuals with more chronic conditions tend to report more days spent in 
hospital. Further, this relationship appears more pronounced among those who reported a significant 
injury within the past year. Data of this nature are directly relevant to plans for the provision of health 
care based on population health needs. 
 

Figure 6: Self-Reported Hospital Days per Person per Year in Canada 
by Injury Status and Number of Chronic Conditions, 2005 
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Included in this section are figures that show both the point values and estimated change in future need for 
the various needs indicators. As mentioned, the trends illustrated are not used directly in the model. The 
calculated proportions in the figures are derived from data that combine males and females as well as all 
age groups, whereas those used in the model are specific to age and sex groups. While the graphs help 
convey the methods and give an overall sense of the estimated average change in the population for each 
need indicator, results for each age/sex group within the population may show different estimated changes 
in need. For example, younger age groups may demonstrate a falling trend while older individuals an 
increasing trend for any particular indicator. Rather than weigh this report down with figures, those 
included here reflect the full population (all age and gender groups). As well, for the sake of brevity, 
figures show the presence of any chronic conditions rather than stratifying by the total number of 
conditions as utilized in the model. Finally, chronic conditions and injuries are separated for clarity. 

 
The left-hand panels in Figures 7 and 8 show the individual point estimates used to calculate the trend 
function or equation. The number of data points used depends on data availability. Examining these 
prevalence rates across survey years gives a sense of whether the overall trend for each indicator is rising, 
falling or more or less flat. 
 
The right-hand panel shows the plot of the predicted future values over a 15-year time horizon using the 
power trend function as described in Appendix V. Note that the value for 2005 in the trend plot is the 
same as the 2005 value in the left-hand panel.  
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As indicated in Figures 7 and 8, the all-ages/both-genders projection data estimate a slight increase in the 
prevalence of chronic conditions and somewhat smaller increase in the incidence of injuries over 10 to 15 
years. If all else remained equal, this would translate into an increase in the level of future health-care 
services required in the acute-care sector. 
  

Figure 7: Prevalence of Any Chronic Conditions in Canada, 2001, 2003, 2005 
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* Power function based on point estimates from 2001, 2003, 2005.

 
 

Figure 8: Incidence of Injury in Canada, 2001, 2003, 2005 
 

 
 
As described previously, self-assessed unmet need for acute-care services was also included as an 
indicator for this sector. The proportion of the population within each level of need reporting unmet needs 
for hospital services (emergency, overnight and outpatient) was calculated from the CCHS. Categories are 
not mutually exclusive; that is, individuals reporting unmet need in more than one service are counted 
more than once. To quantify a level of service for this group, the total number of services for each need 
level was inflated by the percentage reporting unmet need. The total inflation amount can be considered 
the level of service for those with unmet need3. 

                                                            
3 This is used as a possible scenario using the assumption that the required proportionate increase in level of service to accommodate current 
self-reported unmet needs for care is equal to the proportion of the population within each need level reporting unmet need for care. However, 
there is no objective basis for this assumption; alternative scenarios for the levels of unmet need for care can easily be accommodated in the 
model should information become available. 
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NEEDS INDICATORS – Community Care Sector 
Self-assessed general health status was the key need indicator in the community sector. The data 
presented in Figure 9 show that self-reported fair or poor health is more common among older 
individuals, both male and female, low- and non-low income. However, these lower levels of health are 
more common among low-income individuals, particularly at younger ages. 
 

Figure 9: Prevalence of Fair/Poor Health by Age, Sex and Income Status in Canada, 2005 
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Source: 2005 CCHS 

 
The data in Figure 10 suggest that individuals with low income levels tend to consult nurses in the 
community substantially less than those with non-low income levels, regardless of their health status. 
Among those with non-low income, those who report their health status as good or better report twice as 
many consultations with community nurses than do those who report their health status as fair or poor.  
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Figure 10: Community Nursing Consultations per Person per Year  
by Income Status and Self-Assessed Health Status, 2005 
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Figure 11 provides all-ages/both-genders estimates on future self-assessed health status. For low-income 
Canadians the prevalence of fair/poor health status is projected to increase over 10 to 15 years. The 
corresponding prevalence among those not in low income is expected to be unchanged. Note that the  
trend is estimated within income categories, meaning that predictions are made for levels of health status, 
but not for the proportion of those results in the low-income category. For an explanation of how low-
income individuals were identified, see Appendix IV. 
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Figure 11: Prevalence of Fair/Poor Health in Canada by Income Status, 1994, 1996, 2003, 2005 
 

 
 
 
As described, self-assessed unmet need for community nursing care was included as a needs indicator for 
this sector, as well as self-assessed health status and income. As one possible estimate of unmet 
community nursing needs, the percentage of respondents in the CCHS who report trying unsuccessfully to 
receive services from a doctor’s office, walk-in clinic, appointment clinic or a community health centre 
was calculated within each level of need for community nursing care, with reported unmet need in 
multiple service areas counted more than once. Because not all doctor’s offices have an RN, only a 
fraction of the respondents reporting unmet care in this setting were included in this estimate. A lack of 
data on the proportion of services performed at a doctor’s office that could be administered by an RN 
meant that expert consultation was required to estimate this value. Twenty-five per cent of those reporting 
unmet care from a doctor’s office was chosen, but this should only be viewed as a possible scenario until 
more detailed data become available. Finally, as was done in the acute-care sector, the level of service for 
each need category was inflated by the percentage with unmet needs4. 
 

                                                            
4 As in Note 1, this is used as a possible scenario using the described assumptions, and alternative scenarios for the levels of unmet need for 
care can easily be accommodated in the model should information become available. 
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* Power function based on point estimates from 1994, 1996, 2003, 2005.
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NEEDS – Long-Term Care 
The data in Figure 12 show that the vast majority of the need for long-term care is among older individuals 
(age 75 and over) and that this need is greater among females. Further, as need for long-term care is defined 
here, these data indicate that the amount of unmet need is relatively small in comparison to the need being 
met, and this unmet need is most prevalent among those age 75 and older, particularly females. 
 

Figure 12: Breakdown of Need for Long-Term Care in Canada, 2005 
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As seen in Figure 13, five years of data were used to estimate the future change in need represented by the 
proportion of those requiring help with daily personal care and mobility (referred to activities of daily 
living, or ADL) and who live alone. When all ages are included, the trend line suggests there will be an 
increase in need over 15 years, but the authors note there is wide variation within age and gender 
categories (data not shown). 
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Figure 13: Prevalence of Requiring Assistance with ADL  
and Living Alone in Canada, 1994, 1996, 2001, 2003, 2005 

 

 
 
NEEDS – Home Care 
As is the case with long-term care, the data on home-care nursing services in Figure 14 show that most of 
the need is among older individuals, particularly females. In this sector, though, the difference in need 
between those age 75 and older and younger individuals is not as pronounced. And again, as with the 
long-term care sector, it appears that the bulk of the need (as it is defined here) for home-care nursing 
services is being met, mostly by publicly funded home-care programs. 
 

Figure 14: Breakdown of Need for Home-Care Nursing Services in Canada, 2005 
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Figure 15 suggests there will be a slight fall in the future need for nursing services in the home-care 
sector. As with ADL, however, there is variation within age groups and between genders (data not 
shown). Also, data were only available for two years, meaning few data points were available with which 
to calculate a future trend. 
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Figure 18: FTE RN Requirements by Sector Over Time 
 

   
 
Of all the sectors, acute care has the largest RN workforce, both in number available and number 
required. In this sector, the number of RN FTEs will increase from about 131,000 to 179,000, or about 
37%, by 2022. In long-term care, the number of FTE RNs required will increase about 36%, from 27,000 
to 36,000, over the same period, while the number of community RNs required will increase 12%, from 
about 25,000 to 28,000. Finally, the requirement for home-care RNs will increase by roughly 29%, from 
about 6,900 to 8,900 FTEs, by 2022. 
 
Without data on the rates at which RNs enter and exit the practice of direct/clinical care by sector, it is not 
possible to estimate the future supply of RNs – and thus the RN gap – by sector. However, with data on 
the current distribution of RNs by sector, it is possible to estimate the initial RN gap by sector, shown  
in Figure 19. 
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Figure 19: Simulated RN FTE Gap by Sector at Baseline 
 

 
 
Based on the assumptions described previously, the shortage would be largest in acute care and long-term 
care, at roughly 4,500 FTEs, and smaller in home care and community care, at about 700 and 900, 
respectively. 
 
In the next section, the possibility of reducing or even eliminating the shortage of RNs is explored by 
simulating the effects of a number of policy scenarios. These scenarios were developed in consultation 
with key stakeholders in the nursing community. 
 

Development and Testing of Policy Scenarios 
 
To make the policy scenarios tested in this project as valid as possible, CNA sought input from a number 
of nursing stakeholders. National nursing stakeholders, as well as CNA board members and principal 
nurse advisors from provincial and territorial governments, were given a list of potential policy scenarios 
and asked to pick the top five, ranked in order of priority, and/or suggest others. Each of the final 
scenarios is presented here in comparison to the baseline scenario, which assumes no changes to RN 
management policies but assumes that the health needs of Canadians follow observed past trends (as 
detailed in the previous section). 

Scenario 1: Increased RN Enrolment 

A number of jurisdictions have recently funded substantial increases to the capacity of their RN ETP 
education programs. These will result in an increase in seats by approximately 900 from 2007 to 2011. 
The effect on the RN gap of an additional 1,000 students per year from 2009 to 2011 is simulated in 
Figure 20. 
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Figure 20: Effect of Enrolment Increase on RN Gap 
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Increasing RN first-year ETP enrolment by 1,000 per year for three years would result in a substantial 
reduction in the 15-year RN gap: the shortage would be reduced from about 60,000 to approximately 
45,000, a difference of about 25%. However, it is important to note that this policy would have no 
noticeable effect on the gap until about 2015.  
 
There are several reasons for the delayed impact of an enrolment increase on the gap. For one, RN ETP 
education programs are at least two years long (and most are twice that long). If an enrolment increase 
were implemented in 2009, no additional RNs would be available to the workforce until 2011, and the full 
effects of the increase would not be felt until 2013. Another reason for the delayed impact is that the pool 
of “extra” graduates is initially small relative to the existing stock of providers (which is currently about 
270,000). In short, although increasing enrolment has been a popular choice of policy-makers seeking to 
address RN shortages, it is best thought of as a long-term rather than a short-term solution. 

Scenario 2: Improved Retention of Student Nurses 
The best available data from RN ETP education programs shows that about 28% of students, or more than 
one in four, do not complete the program. The effects of reducing this loss rate to 15% over three years 
are simulated in Figure 21. 
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Figure 21: Effect on RN Gap of Reducing Student RN Attrition  
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As Figure 21 indicates, a reduction in attrition rates in education programs has a substantial long-term effect 
on the RN shortage, reducing the gap by about 24% to roughly 45,000. It is worth noting that this is almost 
identical to the long-term effect of the substantial enrolment increase simulated previously, and that a 
reduction in program attrition has slightly more pronounced effects earlier than the enrolment increase. 

Scenario 3: Improved Retention of Practising RNs 
Present estimates of the rates at which Canadian RNs do not renew their licences (referred to here as exit 
rates) range from roughly 2% per year for 35-to-49-year-olds to over 11% for RNs age 60 and over. The 
simulation depicted in Figure 22 represents the effects on the RN gap of a gradual reduction in these exit 
rates to 2% for all RNs except those 60 and over; the rates for this group are instead reduced to 10%.  
 
One example of a strategy to achieve such retention rates is the 80/20 model of staffing, introduced in 
Ontario to help retain older nurses. In this model, a nurse spends 80% of his or her time in direct patient 
care and 20% on professional development. Research at the University Health Network in Toronto found 
that the initial investment was recovered within two years from lower rates of turnover, absenteeism and 
overtime (Bournes and Paré, 2007).  
 
Another example is a study of components that contribute to positive work environments and job 
satisfaction of nurses in Ontario working in community and public health (Bookey-Bassett, S., et al, 
2008). It found that these include having control over one’s work (autonomy); feeling respected and 
valued by one’s employers; being included in decision-making; being able to make a difference in the 
lives of patients; and having opportunities for continuing education and professional development. These 
findings are consistent with those from previous studies and across settings. 
 
Many other examples of evidence based leading practices for retaining RNs can be found in Within Our 
Grasp: Healthy Workplace Action Strategy for Success and Sustainability in Canada’s Healthcare 
System (2007). 
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Figure 22: Effect of Reduced RN Exit Rates on RN Gap 
 

   
 
Reducing RN exit rates appears to have substantial short- and long-term effects on the gap. At 15 years, 
this strategy reduces the RN shortage by about half, or 30,000 FTEs. 

Scenario 4: Reduced RN Absenteeism 
A recent national survey of the health and work of nurses in Canada (CIHI, 2006) indicates that RNs miss 
an average of about 14 days of work per year. This is almost twice the average of seven days per year for 
all working people in Canada. Figure 23 shows the effect on the gap of reducing absenteeism among RNs 
over a three year period to that seven-days-per-year average. 
 
Reducing job strain and role overload, improving support from supervisors and co-workers, and reducing 
the physical demands of work can improve the health of nurses and reduce absenteeism (Shields and 
Wilkins, 2006). 
 
An example of an initiative to reduce on-the-job injury is the “best practices” musculoskeletal injury 
prevention program in nursing homes. “Best practices” like investment in mechanical lifts and reposition 
aids, a zero-lift policy, and training for employees on the use of equipment reduce injuries as well as 
violence by residents toward caregivers (Collins et al., 2004). This program recovered its equipment costs 
within three years through reduced workers’ compensation costs.  
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Figure 23: Effect of Reducing RN Absenteeism on RN Gap 
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The extra work time yielded by reducing RN absenteeism by half over three years is equivalent to an 
additional 7,000 RN FTEs entering the workforce over this period, substantially reducing the RN shortage 
in both the short and long term. 

Scenario 5: Increased RN Productivity 
RN productivity is the rate at which RNs perform nursing services; that is, the amount of services they 
perform per unit of time. Productivity is influenced by a variety of factors, including (but not limited to) the 
safety of the work environment, the availability of support staff and services, the efficiency with which RNs 
are deployed and managed, and, of course, the competencies (skills, knowledge and judgement) of the RN 
her/himself. Increasing the productivity of RNs is not about nurses working harder. Rather, it involves 
changing working practices and conditions to enable nurses to be more productive – in other words, to work 
smarter as opposed to harder. This means providing resources, such as support staff and appropriate 
technology, and organizing services effectively so nurses can focus on providing quality patient care. 
Productivity among RNs has been improved, for example, by removing non-nursing tasks and adding 
support staff at Sisters of Charity of Ottawa Health Service (Mantha and Stewart, 2007). Another example is 
the Releasing Time to Care project being piloted across Saskatchewan. It is based on a U.K. initiative, 
highlighted by the NHS Institute for Improvement, that is also known as lean methodology. 
 
To assess the potential benefits of facilitating increased RN productivity, the project team considered a 
modest increase in productivity of 1%5 per year. This would mean that, for example, an RN who treats 
100 patients one year would be able to treat 101 patients the following year (other things being equal), 
through things such as removal of non-nursing tasks, working to full scope of practice (or optimizing 
competencies), better technology, appropriate staffing, and equipment such as patient lifts to help with 
burdensome care.  

                                                            
5 This increase is non-cumulative. 



Figure 24: Effect of Improved RN Productivity on RN Gap 
 

   
 
As seen in Figure 24, even this modest, 1% increase in RN productivity per year has dramatic short- and 
long-term effects, cutting the shortage by about 56% by 2022. It appears that investments in improving 
RNs’ productivity is a very effective strategy for addressing RN shortages. 

Scenario 6: Reducing In-migration of Foreign-Trained RNs 
Recently there has been growing concern over the ethics of recruiting health-care professionals from 
disadvantaged countries. To assess the impact of reducing dependence on this practice, a scenario in which 
the rate of in-migration of RNs from countries outside Canada is reduced by 50% is simulated in Figure 25.  
 

Figure 25: Effect of Reduced In-migration on RN Gap 
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While reducing in-migration by 50% would result in a larger shortage of RNs, the effect of this change is 
not all that substantial (less than 10%), even in the long term. This is because foreign-trained RNs still 
represent a relatively small fraction of the national RN supply. 
 
Figure 26 compares the effects of each of the six policy scenarios.  
 

Figure 26: Individual Effects of Various Policy Scenarios on RN Gap  
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Combined Policy Scenarios 
The results above indicate that none of the policy scenarios simulated would be sufficient on its own to 
eliminate the shortage of RNs consistently over 15 years. However, since each of them showed 
substantial effects in reducing the gap (albeit only in the long-term for some), combining several policy 
scenarios could be used to further reduce the estimated gap. 
 

Figure 27: Combined Effects of Various Policy Scenarios on the RN Gap 
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Figure 27 shows that if all the policy scenarios as previously discussed were implemented, their combined 
effects would be sufficient to eliminate the RN shortage by 2022. In particular, these results highlight the 
potential to improve the flow of services from Canada’s RN workforce. Note that these results suggest 
that Canada’s RN shortage could be eliminated without additional recruitment from other countries 
beyond recent levels of in-migration and recruitment, as demonstrated by the scenario in which the 
number of RNs educated in other countries beginning practice in Canada is reduced by 50%. 
 
It is important to note that the set of policy scenarios described is only one potential combination of 
policies that may eliminate the RN shortage during the next 15 years. Considering there is likely to be a 
practical limit to each of the interventions described, comprehensive, multi-faceted approaches will likely 
be required to eliminate the RN shortage.  
 
When comparing multiple-policy initiatives, it is important to bear in mind that an intervention aimed at 
one variable in the system modelled here may simultaneously affect other variables. For example, policies 
aimed at increasing RN productivity (such as increased job security or reduced safety concerns, extra 
opportunities for skill development or career advancement, and better technological resources) may also 
improve RN retention rates (O’Brien-Pallas et al., 2008).  
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CONCLUSIONS 
A needs-based simulation model that estimates both the supply of and requirements for direct/clinical care 
RNs (excluding NPs) in Canada has been developed. The model is based on a number of planning 
assumptions and is designed to accommodate new and more reliable data on an ongoing basis. 
 
Using assumptions about levels of unmet need for care and the extra RN activity required to meet those 
needs, a baseline scenario of a shortage of just under 11,000 RN FTEs in 2007 for Canada as a whole was 
adopted and used to estimate the changes in the shortage. This shortage represents the difference between 
an estimated 188,000 FTE RNs available and an estimated 198,000 FTEs required. If the health needs of 
Canadians continue to change according to recent trends and there are no policy interventions to alter the 
supply of or requirement for RNs, the shortage of RNs will increase to almost 60,000 FTEs by 2022.  
 
Although single policy changes, such as simply increasing enrolment in nursing ETP education programs, 
may reduce the gap in the long term, such initiatives alone (of the magnitude being contemplated) are 
unlikely to be enough to eliminate the gap. More comprehensive, multifaceted approaches – aimed at, for 
example, improving the retention and productivity of existing RNs – have the potential to eliminate the 
projected shortage, particularly where policies in one area may result in improvements in other areas. 
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RECOMMENDATIONS 
The simulation models provide a good base for projecting the depth of the current and future nursing 
shortage, and how it can be addressed. These findings provide evidence to inform HHR planning. With 
this information in hand, the Canadian Nurses Association and the authors recommend the following:  
 
1. Governments, employers, unions, professional associations and/or colleges, RNs and other health 

providers should work together to consider how they can enhance the productivity of the RN 
workforce. For example, removing non-nursing tasks and providing support staff, appropriate 
technology and equipment, interprofessional practice and/or effective organization of services would 
allow RNs to remain as focused as possible on the provision of quality RN patient care. 

 
2. Governments, employers, unions, professional associations and/or colleges, RNs and other health 

providers should collaborate to focus workplace improvement efforts on strategies to improve the 
health and well-being of RNs. For example, addressing high role overload, acquiring technologies 
and equipment that help reduce injuries, and addressing workplace morale would all contribute to 
reducing the injury and absenteeism of RNs. 

 
3. Governments, employers, unions, professional associations and/or colleges, and RNs should 

collaborate to improve the retention of RNs in the workforce. Although retention issues may be 
generation-specific, they generally include having control over one’s work (autonomy), reducing high 
role overload, feeling valued and respected by one’s employer, being included in decision-making, 
and having opportunities for continuing education and professional development.  

 
4. Educational organizations, professional associations and/or colleges, student associations and 

governments should partner to examine opportunities to improve the retention of nursing students. 
Factors to consider include pre-admission requirements, guidance and campus counselors, 
remediation, availability of faculty, student financial support and teaching methods.  

 
5. Governments, educational organizations and professional associations and/or colleges should 

collaborate at a pan-Canadian level to increase enrolment in RN education programs by considering a 
variety of delivery models, availability of faculty, location of programs and opportunities for 
interprofessional education.  

 
6. HHR planning should employ a continuous, comprehensive, multifaceted approach considering a 

variety of policy options (such as those tested in this report) to achieve greater self-sufficiency. 
Investments in one policy area, such as improving work environments, may simultanelously affect 
many issues, such as retention, health of nurses and student attrition. 

 
7. Governments, employers and professional associations and/or colleges should invest in data –

including coordinating and linking data currently collected – with a particular focus on: 

• the amount and type of services RNs provide according to the health needs of the 
patient/population; 
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• any aspect of the work done by RNs working outside acute care (e.g., long-term care, home care, in 
the community), the level of service they provide, activity rates, participation rates and 
productivity; 

• level of retention of nurses, both practicing and newly educated; and 

• rates of attrition among RN education programs. 
 

8. Governments, employers, unions and professional associations and/or colleges should invest in a 
national health provider unique identifier to provide more accurate and reliable HHR data. 
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GLOSSARY 
Activity rate: The proportion of one full-time equivalent (FTE) that the average RN represents.  
 
Enrolment: The number of first time entrants in RN entry-to-practice education programs in Canada. 
 
Exit rate: The rate at which RNs do not renew their licences in a given year. 
 
Graduate out-migration: Proportion of new graduates who do not practise nursing in Canada after 
graduation. 
 
In-migration: Internationally educated RNs who obtain licences to practise nursing in Canada. 
 
Level of service: The amount and type of RN health-care services delivered according to an individual’s 
level of need. 
 
Needs: The distribution of the population by level of health status (i.e., need for RN health-care services). 
 
Participation rate: The proportion of the stock of RNs involved in the delivery of patient care. 
 
Population: The size and distribution of the Canadian population by age and sex. 
 
Productivity: Average number of services RNs provide per unit of time. 
 
Program attrition: The proportion of students who leave RN entry-to-practice education programs 
without graduating. 
 
Program length: The average length of RN entry-to-practice education programs in Canada, weighted 
according to enrolment size. 
 
RN stock: Number of RNs in Canada who are licensed to provide nursing care. 
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Appendix I: Developing an Aboriginal-Specific  
HHR Planning Model 
In any forecasting exercise, particularly one that uses data from a variety of sources, there will be 
assumptions and constraints in the model that should be clearly stated and rationalized in the final 
analysis. Some limitations can be dealt with in a reasonable and justifiable manner; others, however, are 
too restrictive and would compromise the integrity of the model. In the process of research, sometimes it 
becomes clear that certain aspects of the planned analysis cannot be implemented, at least not at that time. 
The Aboriginal population is an important element in any analysis of health needs and human resource 
planning in Canada. As Romanow (2002) notes, there are serious disparities in health outcomes and 
access to care for Aboriginal people in this country, and these must be addressed. While the urgency of 
tackling these problems is clear, data limitations meant that Aboriginal people have not been directly 
included in the planning model. 
 
 Consultations with stakeholders in this project led to an agreement to try to build an Aboriginal 
component into the HHR planning model. The first step in including Aboriginals was to check for 
comparable data. With the Canadian Community Health Survey (CCHS) as the model’s main data source 
for the population in general, the project team needed Aboriginal survey data with similar health 
indicators and health service information. An exploration of data sources turned up two Aboriginal health 
surveys that could potentially be used in the model. The Aboriginal People’s Survey (APS), conducted in 
2001, and the First Nations and Inuit Regional Health Survey (RHS), conducted in 2002/2003, represent 
Aboriginal peoples living off First Nation reserves and on them, respectively. A public-use version of the 
APS microdata allowed the team to calculate individual health indicators for use in the model. The RHS, 
however, involves a large sample size from a relatively small population, resulting in very strict 
confidentiality rules. As a result, the team did not have direct access to these data. However, tabulations 
calculated by an RHS analyst were requested and received. 
 

Health Needs 

Across the CCHS, APS and RHS, there is significant overlap in health information. Some gaps in the data 
were found, which were limitations, but they were not significant enough to prevent the integration of 
Aboriginals into the model. For example, while chronic conditions were stratified by those with and 
without an injury as a needs indicator from the CCHS, the injury question was not asked in the APS. 
Furthermore, in the RHS, confidentiality rules prevented the team from obtaining information at three 
levels of stratification. Data on chronic conditions were available by age and sex but not by age, sex and 
the presence of an injury. Even given these constraints, chronic-condition information for the Aboriginal 
population could still be included in the model in the community sector. In the home-care sector, data 
from the CCHS on met and unmet need for home-care nursing services was used for the general 
population. This information is not available in the APS or RHS surveys – a limitation that, again, would 
not, on its own, prevent the inclusion of Aboriginals. The model can be structured to handle differences in 
needs indicators across populations while maintaining the integrity of the results. 
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Age Groups 

As noted earlier, needs indicators are stratified by sex and age whereby proportions were calculated 
across five age categories for both males and females. In examining the APS and RHS, it was noted that 
the age groupings did not align exactly with those in the CCHS. In particular, the oldest age category 
available in the Aboriginal data was 55 and older, whereas the oldest age category used for the CCHS was 
75 and older. As with the differences in the needs indicators, this is a limitation but not a barrier. The 
model can be adjusted to handle variations in age groupings across populations. 
 

Service Levels 

The main challenge regarding the Aboriginal data is in linking the needs indicators to health service 
utilization levels. For the general population, various data sources, including the CCHS, can be used to 
get the proportion of those who have had any contact with the health-care system, as well as the number 
of contacts by various needs indicators. The proportion of the population with any contact together with 
the average number of visits can be used to calculate the level of service. 
 
In the APS and RHS, there is no information on the number of contacts with the health-care system. 
Furthermore, the lack of information from other sources makes it impossible to estimate the level of service 
for the Aboriginal population. Because Aboriginals’ use of health services could be very different from 
patterns in the general population, it did not seem valid to apply estimates from the non-Aboriginal 
population. The National Aboriginal Health Organization was consulted, and there are no other reliable 
sources on Aboriginal health service utilization at this time. The APS has some information on health 
service utilization specific to Métis respondents; but as with the general population, there is no information 
to suggest that the Métis responses would align with those of the rest of the Aboriginal population. 
 
The link between health need and health service levels is a crucial component in a needs-based HHR 
model. At this stage, the data about Aboriginals that would allow this link to be made in the HHR model 
is not available. As well, it would be wrong to assume levels for Aboriginals are the same as those for the 
general population. These circumstances have resulted in the exclusion of Aboriginal specific health 
needs from the simulation model.  
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Appendix II: List of Data Sources 

Source Data Elements Provided 

Distribution of chronic conditions and prevalence of 
injury by age and sex 

Distribution self-assessed health status by income level, 
age and sex 

Prevalence of difficulty with activities of daily living 
among those living alone by age and sex 

Average number of hospital days per person by number 
of chronic conditions, injury status, age and sex 

Average number of community nurse consultations by 
self-assessed health status, income level, age and sex 

Proportion of the population using public or private 
nursing home-care services, or both 

Proportion of the population reporting unmet nursing 
home-care needs 

Proportion of the population reporting unmet acute-care 
needs 

Canadian Community Health Survey (CCHS) 

Proportion of the population reporting unmet community 
care needs  

Statistics Canada population projections Projected distribution of Canadian population by age and 
sex to 2022 

Residential Care Facilities Survey (RCFS) Total patient days of care in long-term care facilities 
 
Number of individuals in long-term care facilities by age 
and sex 

CIHI Discharge Abstract Database Acuity-adjusted episodes of care for in-patient, day 
surgery and emergency (certain provinces) 

CIHI National Ambulatory Care Reporting System 
Database 

Acuity-adjusted episodes of care for day surgery and 
emergency (certain provinces) 

CIHI Management Information System Database Total acute-care RN earned hours by subsector for New 
Brunswick, Nova Scotia and Ontario 
 
Worked, benefit and purchased hours for all acute-care 
nurses by subsector for New Brunswick, Nova Scotia 
and Ontario 
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CNA/CASN National Student and Faculty Survey of 
Schools of Nursing 

Number of first-year ETP admissions to RN education 
programs 
 
Duration of all ETP RN education programs 
 
Attrition rates for 17 ETP RN education programs 

CIHI Regulated Nursing Database Existing stock of RNs in Canada by single year of age 

Canadian Registered Nurse Examination (CRNE)  
Number of Canadian-trained first-time writers of national 
RN exam by single year of age 
 
Number of foreign-trained writers of the national RN 
exam by single year of age 

CIHI Regulated Nursing Database 
RN provincial/territorial regulatory bodies 

Adjusted exit rates for Canadian RNs by age group 
 

CIHI National Survey on the Health and Work of Nurses Self-reported average weekly hours worked, overtime 
hours worked, and days missed in the past year among 
RNs 

Survey of Labour and Income Dynamics Threshold for low-income measure 

Ontario Hospital Association Number of people occupying acute-care beds while 
waiting for long-term care beds 
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Appendix III: Data Limitations and Associated Assumptions 
In conducting this study, it was found that comprehensive, national-level data on certain measures did not 
exist or were not available; these items are in the left-hand column. In the right-hand column are the 
assumptions that were made in the absence of these data. 
 

Module Data Element Data Limitation Assumption  

Program 
attrition 

Attrition/graduation 
rates of RN ETP 
education programs 

Attrition estimates provided by 17 programs 
representing 22 schools/sites across seven 
provinces/territories are representative of all ETP 
programs 

Training 

Graduate out-
migration 

Rates of retention/out-
migration of new RN 
grads 

Estimates of RN ETP graduate retention from 
three provincial reports are representative of 
Canada 

Supply Exit rates Exit rates for RNs by 
single year of age 

Exit rates provided by CIHI are constant within 
age groups 
 
Age distribution of RNs moving between provinces 
is the same as that of RNs leaving the country 

Work and 
productivity 

Activity rate Hours worked by RNs The ratio of worked to benefit hours is the same 
for acute-care RNs as it is for all nurses, and this 
ratio in New Brunswick, Nova Scotia and Ontario 
is representative of all of Canada 
 
The ratio of worked hours to RNs in New 
Brunswick, Nova Scotia and Ontario is 
representative of this ratio for all of Canada 
 
The data for acute-care RNs are representative 
of RNs working in direct/clinical care in all sectors 

 Productivity Productivity rates or 
services performed by 
RNs 

Acute-care service rates per population by patient 
age and sex in the provinces where data are 
available (all but Quebec for in-patient care, none 
but Ontario for emergency care, all but Quebec 
and Alberta for day surgery care, no data at all for 
outpatient care) are representative of national 
rates 
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Health needs of and 
health service 
utilization by children 
under 12 

Levels of need and levels of health-care services 
delivered by need are the same for children 
under 12 as they are for those age 12 to 19 

Small number of 
CCHS respondents 
age 12-19 with three 
or more chronic 
conditions and at least 
one night spent in 
hospital 

The proportion of 12-19-year-olds with three or 
more chronic conditions is the same as the 
proportion with two 

Needs Needs 

Number of individuals 
occupying acute-care 
beds while waiting for 
placement in long-
term facilities 

The prevalence of these individuals in Ontario is 
representative of the country as a whole 
 
 

Data element by age 
or sex 

The distribution of these individuals by age or sex 
is the same as the distribution of those individuals 
who are already in long-term facilities 

Needs Level of service 

Level of service for 
long-term care 

Level of service for Ontario is representative of 
the whole country 

Long-term care level 
of service by age or 
sex 

Level of service in long-term care is the same 
regardless of patient age or sex 

Level of service for 
home care  

Level of service for Ontario is representative of 
the whole country 

  

Home-care level of 
service by age or sex 

Level of service in home care is the same 
regardless of patient age or sex 
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Appendix IV: Measurement of Low Income 
Although there are various measures of low income, the one used in the model is similar to the low-
income measure developed by Statistics Canada (Statistics Canada, 1999). Low-income households are 
those that fall below the threshold of half the median adjusted household income at the national level, 
where the adjustment factor is for household size. Note that this measure is a relative, rather than an 
absolute, low-income threshold.  
 
In adjusting for household size, total household income is divided by the square root of the number of 
people living in the household. This income adjustment, known as the Luxembourg Income Study scale, has 
been shown to be a superior method of adjusting income for household size (Brown and Prus, 2003). For 
example, it’s clear that a four-person household requires more income to have the same standard of living as 
a one-person household. However, that household is not likely to need four times the level of income, since 
its residents share expenses, such as for appliances, heating, etc. Dividing income by the square root of the 
number in the house allows comparisons in the standard of living across different-sized households. 
 
To calculate the low-income threshold, the Survey of Labour and Income Dynamics (SLID) is used. SLID 
is a nationally representative annual survey with a focus on the income of Canadians: ”At the heart of the 
survey objectives is the economic well-being of Canadians” (Statistics Canada, 2008b, p. 1). Once 
calculated, the low-income threshold is entered into the CCHS data set. 
 
The public-use CCHS does not contain household income at the individual observation level. For 
confidentiality reasons, individual household income is identified as being in one of five categories: less 
than $15,000; $15,000 to $29,999; $30,000 to $49,999; $50,000 to $79,999; or $80,000 and over. Since 
SLID contains continuous rather than grouped income information, these data were used to calculate the 
average income within each of these categories. Each household in the CCHS was then assigned one of 
these average income levels, depending on which income category it fell into. The adjusted income was 
then calculated and compared with the low-income threshold. If the adjusted income fell below the 
threshold, the household was flagged as low income. 
 
Since the main focus of SLID is income while the main focus of the CCHS is health, low-income rates 
from two data sources were compared. Using all ages, rates were quite comparable: 14% of males and 
16% of females were low income using SLID, while the respective figures were 13% and 17% using the 
CCHS. However, further analysis indicated that low-income rates are overestimated in the CCHS among 
both males and females age 65 and older. Males 75 and older show a low-income rate of 32% using the 
CCHS data, but only 8% using SLID. Similarly, the rates for 65-to-74-year-olds are 28% using CCHS, 
versus 10% using SLID. For females, the gap is not quite as pronounced, with nearly 35% of the oldest 
age group in low income in the CCHS, and 20% using SLID. Numbers in the two surveys were similar 
for 65-to-74-year-olds. The rates using the SLID data are consistent with previous research on seniors’ 
income in Canada using various data sources (for example, see Veall, 2007; Bernard and Li, 2006; 
Milligan, 2007; Osberg, 2000). 
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There may be a variety of reasons for the apparent overestimation of low-income rates among seniors in 
the CCHS. There is some evidence that using grouped income in the CCHS may inflate low-income rates. 
Another possibility is that health measures are the main focus in the CCHS, not income as in the SLID. 
As noted by Osberg (2000), rates of low income among seniors are sensitive to even slight changes in 
income; this is because in this age group, there is a spike in the income distribution close to the low-
income threshold. 
 
Overestimating the prevalence of low income in the model could result in an underestimation of service 
utilization. Generally, people with lower incomes have been shown to have higher rates of health-care 
need. One component of the model links those below the low-income threshold to levels of health service 
through CCHS data. By overestimating those in low income, average service levels may drop.  
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Appendix V: Forecasting Future Needs Based on Past Trends 
When planning to allocate resources based on health needs, it is necessary to estimate what those future 
needs will be. In this study, demographic population and health indicator proportions were projected over a 
15-year time horizon and fed into the planning model. In any forecasting, there is a degree of uncertainty; 
however, reasonable estimates are possible based on available information. 
  

Population 

The needs-based health human resources planning model tries to predict service needs within population 
groups based on changes in health needs over time (Birch et al., 2007). This means that future population 
estimates by sex and age group are required. Statistics Canada provides various projection numbers of the 
Canadian population as well as annual updates. For this analysis, projections that assume a medium 
population growth with migration based on recent trends (Statistics Canada, 2008) are used.  
 

Health Needs 

The need indicators used in the model are outlined elsewhere in this report. As noted by Birch et al. 
(2007), needs are incorporated into the model independent of demography. As a result, the model calls for 
needs projections that are separate from population.  
 
A straightforward starting place is to assume health needs will remain at current baseline rates. As noted in 
the text of this report, the base year in the model is 2007. The first projection scenario, therefore, assumes 
rates for all needs indicators will remain unchanged at 2007 levels for the full 15 years of the model. Under 
this steady-state needs assumption, surplus or deficit service requirements are estimated using various policy 
scenarios but keeping needs constant. Indeed, comparisons can be made across policy options without the 
influence of changing health needs. 
 
Using the needs-based model, it is also possible to analyze HHR requirements assuming there are 
changes in health needs over the next 15 years. Rather than arbitrarily varying projected needs indicators, 
recent historical data can be used to forecast future trends. For many of the need indicators used in this 
study, baseline estimates are calculated using the 2005 CCHS, which was the third cycle of this survey 
data. The first cycle was conducted in 2001 and the second in 2003. The CCHS replaced the National 
Population Health Survey (NPHS) as the nationally representative health survey in Canada. The NPHS 
was administered in 1994, 1996 and 1998. Since the CCHS was a replacement data set, there is a great 
deal of overlap in the two surveys’ questionnaires – meaning there are many indicators that are 
comparable over the full 1994-2005 span. However, gaps do remain, and not all information is available 
in both surveys. In fact, changes in questionnaires have been made within surveys, meaning some 
information is not available in all years even within cycles of the CCHS. As a result, some indicators have 
fewer data points with which to predict need than others. 
 
The following table summarizes the data years available for trending purposes for each of the needs 
indicators. 
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Sector Needs Indicator Number of data 
points available 

for trending 

Survey and Year 

Health status by income 
 

4 NPHS 1994, 1996 
CCHS 2003, 2005 

Community  
 

Self-assessed unmet needs 1 CCHS 2005 

Total resident days 3 RCFS 2003-04, 2004-05, 
2005-06 

Alternate level of care 
(bed blockers) 

1 Trended with total resident 
days 

Long-term care 

Requires Assistance with ADL 
and lives alone 

5 NPHS 1994, 1996 
CCHS 2001, 2003, 2005 

Chronic conditions and injuries 3 CCHS 2001, 2003, 2005 Acute care  
 

Self-assessed unmet needs 1 CCHS 2005 

Home care  Nursing services 
any plus unmet need 

2 CCHS 2003, 2005 

 
Health need in the community sector is represented by self-assessed health status, stratified by low-
income status. The self-assessed health question was asked of participants in all cycles of both surveys. 
However, data necessary to calculate low income is only available for two cycles of the NPHS and two 
cycles of the CCHS. As described in Appendix IV of this report, the low-income measure used in the 
model requires data on income as well as the number of individuals in the household. The 1998 NPHS 
and 2001 CCHS public-use data files do not provide this information on household size, meaning these 
two years cannot be used in the trending analysis for this indicator. 
 
A trend was determined for the proportion of the Canadian population in long-term care facilities at a 
given time using three iterations of the Residential Care Facilities Survey (RCFS); 2003-04, 2004-05 and 
2005-06. 
 
Unfortunately, the only available estimate of numbers occupying acute-care beds while waiting for long-
term care beds was an overall measure for Ontario; thus establishing a trend for this value over time was 
not possible. 
 
To further represent need in the long-term care sector, total patient days in long-term care is included in 
the model. To minimize the influence of actual use of services in forecasting health need, survey data on 
assistance required with activities of daily living (ADL) are included to forecast this care needs indicator. 
How an ADL person is defined depends on what is available in the data. In both the CCHS and the 
NPHS, respondents are asked if they require help with various aspects of daily living. To reflect needs 
that likely require long-term nursing care, the proportion of individuals who report needing help with 
personal care and moving about in the house as well as living alone was measured. Data are available for 
all three of these factors in 1994, 1996, 2001, 2003 and 2005. In 1998, it cannot be determined from the 
data whether the individual lives alone. 
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The number of chronic conditions stratified by the presence of an injury represents need in the acute-care 
sector of the model. Sample sizes are too small in the NPHS to calculate reliable estimates for this 
indicator, leaving 2001, 2003 and 2005 available for projection purposes. 
 
For the home-care sector, the proportion of those who have had any home-care nursing services or report 
having unmet need for home-care nursing services is measured. While data on any home-care nursing 
services is available in all cycles of each survey, the unmet-needs question was only asked in the 2003 
and 2005 CCHS. As a result, there are two data points available to calculate a future trend. 
 
Needs indicators are stratified by sex as well as five age groups: 0-19, 20-44, 45-64, 65-74 and 75 and 
older. In the home-care sector, there is no information available for the youngest age group before 2005; 
since determining a trend requires more than one data point, the trend for 20-to-44-year-olds is used 
instead. Also, the proportion of individuals in this age group deemed ADL is zero in all survey years. The 
trend for the 20-44 group is used for the youngest group in this sector as well. 
 

Trending Methodology 

There are various ways to use existing data to predict future values. Generally speaking, one can assume 
the trend will follow a straight line, a curve or perhaps a jagged, up-and-down pattern. A linear trend is 
the most straightforward assumption. Such an approach will yield either an upward or downward trend 
over time, with the average rate of change each year reflected in the steepness of the line. While appealing 
in its simplicity, a linear trend forecasted over a number of years can result in extreme or even impossible 
predictions. An upward-sloping linear trend can predict implausibly large values, while a downward 
sloping trend can result in negative values. In forecasting populations and proportions, negative values do 
not make sense, and proportions must remain below 100%. Applying a linear trend may not meet these 
criteria, particularly over a 15-year projection period. 
 
The authors assumed that a practical health needs forecast will incorporate the upward or downward trend 
as suggested by past data, but will also level off so as not to produce untenable results. A power trend 
projection takes the following form: 
 
 Y=β1 Xi

β
2 

 
 where Y=predicted outcome 
  β1=baseline value 
  Xi=time (year) 
  β2=rate of change 
 
To forecast Y, one must plug in values for β1, Xi and β2. The variable Xi will range from 1 to 15 
representing the 15-year time horizon, while β1 will assume the 2005 baseline value. The final element, 
β2, can be estimated using recent data, as previously summarized.  
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In estimating β2, the properties of logarithms allow for the transformation of the previous equation to: 
 
  ln Y= ln β1 + β2 ln Xi 

  where ln=natural logarithm 
 
This transformation means it is possible to calculate a value for β2 using standard regression techniques 
and use this estimate to predict future values for Y. Through this methodology, estimates of need 
forecasted over 15 years will be based on trends in past data.  
 
The power function is appealing as it will not predict negative values. If the past data indicate a 
negative trend (i.e., the β2 element is negative), the predicted future values will also show a negative 
trend but will level off before reaching zero. In the case of a positive trend, in most instances, the future 
values will also level off so projections do not stray unrealistically from the baseline values. This 
power trend function, therefore, was the forecasting technique chosen to predict future values for the 
needs indicators in the model. 
 
There are instances when the power function predicts values that are unrealistic and not usable in a HHR 
projection model. Past data with a very steep increasing trend can result in the estimate for β2 as a value that 
is very near, or even greater than, one. This can yield exponential increases in the projection period. In such 
cases, an alternative technique should be employed. A logarithmic trend line will plateau in situations where 
the power trend line does not. The transformation equation for a logarithmic function is as follows: 
 
 Y= β1 + β2 ln Xi 

 
When compared with the power function, less weight will be given to the extreme values further into the 
future, producing more realistic predictions. The logarithmic trend is not generally preferred to the power 
trend as the initial methodology in the model, since a negative slope can result in projected negative values.  
 
In the modelling, there were two instances in which the logarithmic function was preferred to the power 
function. The trends in ADL among males 20-44 and 45-64 lead to outlier projections using the power 
function. The alternative logarithmic methodology was used in both these cases. 
 

Health Status and Income 

In the community sector, the proportion of individuals reporting fair or poor health versus excellent, very 
good or good health is calculated for those in the low-income threshold and for those not in the low 
income threshold in the baseline year. As noted previously, those with lower income tend to be less 
healthy than those with higher income. When trending, however, health status is forecasted within income 
categories only – in other words, changes in population income itself are not forecasted. The distribution 
of income, particularly at the lower end, is strongly influenced by government policy, making it difficult 
to project reliable future estimates. Certainly the trend in health status can be very different for those in 
low-income threshold compared with the rest of the population; therefore, trends in self-assessed health 
status are calculated separately for low- and high-income populations but only among those within 
income categories each year. 








