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data in Table 5 measure what they are supposed to measure, the clearest observation to be 

made is that Winnipeg hospitals continue to do very well delivering high quality care to their 

patients. 

Table 5 
Percentage of Hospital Complications as Captured by E-Codest 
Recorded at Winnipeg Hospitals 
1989- 1993 

1989 1990 

All Hospitals 1.31 1.41 

Community Hospitals 1.61 1.55 

Teaching Hospital A 1.37 1.60 

Teaching Hospital B .59 .85 

1991 1992 1993 

1.31 1.63 1.61 * 

1.45 1.69 1.73** 

1.40 1.63 1.57*** 

.89 1.52 1.36* 

t The four categories of E-codes captured here are E870-E876, E878-E879, E930-E949, 
and E850-E858. 

* 
** 

*** 

This value is significantly higher than all previous years except 1992. 
This value is significantly higher than the values for 1990 and 1991, but not 1989 and 
1992. 
This value is significantly higher than 1989 only. 

Long-stay Inpatient Care in Acute Hospitals 

Concurrent with the large number of acute care bed closures in 1992 was the opening of 75 

long-term care beds and 236 Personal Care Home (PCH) beds in Winnipeg. These beds were 

added with the intention of shifting non-acute patients from acute hospital to long-term care 

and PCH beds, and this appears to have happened (Table 6) with both the rate of separations 

and days for long-stay inpatient care in acute hospitals decreasing significantly between 1992 

and 1993. The decrease in days in acute hospitals for these patients was driven by the 

teaching hospitals, where there was a 35% drop between 1992 and 1993 (Figure 17). At the 

same time, the days for long-stay patients at the community hospitals increased by 4%. 
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Table 6t 
Changing Use of Long Stay Inpatient Care (60+ Days) In Acute Hospitals 
Winnipeg Residents 
1990-1993 

Ratio Ratio 
1990 1991 1992 1993 1991/1990 1992/1991 

Persons hospitalized per 3.17 3.02 3.05 2.87 0.95 
one thousand residents 

Hospital separations per 3.27 3.11 3.16 2.96 0.95 
1000 residents 

Average length of stay 177.48 169.98 174.54 160.49 0.96 

Hospital days per 1000 585.39 531.69 554.27 475.31 0.91 
residents 

t This Table corresponds to Table 11 in the First Report 

Figure 17§ 
Where Long Stay Inpatient Care in Acute Hospitals Took Place 
Winnipeg Residents 
1990- 1993 

Days per 1000 Residents 
700~--------------------------~ 

1990 1991 1992 1993 

• This Figure corresponds to Figure 18 in the First Report 

[illJ Other (Non-Winnipeg) 

DUrban Community 
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1.01 

1.02 
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Ratio 
1993/1992 

0.94 

0.94 

0.92 

0.86 
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Figures 18 and 19 describe the characteristics of long-stay patients at both the teaching and 

community hospitals by showing where these patients went after discharge from hospital. 

Clearly the characteristics of long-stay patients at the teaching hospitals changed after the bed 

closures, resulting in a very different mix of long-stay patients at the teaching and community 

hospitals in 1993. In 1992, 42% (110/261) of the long-stay days at the teaching hospitals 

were incurred by patients awaiting their first placement in a PCH; this dropped to 26% 

(45/172) in 1993. In contrast, 59% (173/293) of the long-stay days at the community 

hospitals were incurred by patients awaiting placement in a PCH in 1993. 

Figure 18 
Teaching Hospital Use of Long Stay Patients by Final Placement 
Upon Discharge from Acute Winnipeg l:lospitals: 
Winnipeg Residents 1989 - 1993* 

Days per 1 000 Residents 
300~-------------------------------------, 

263 261 

1989 1990 1991 1992 

" Days 1n this figure n1ay not equal days for Teaching Hospitals shown 1n figure 17 due lo rounding. 
u Includes transfers to long-term care facilities or olher hospitals. 
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Figure 19 
Urban Community Hospital Use of Long Stay Patients by Final Placement 
Upon Discharge from Acute Winnipeg Hospitals: 
Winnipeg Residents 1989- 1993 

Days per 1 000 Residents 
350~--------------------------------------, 

320 

1989 1990 1991 1992 1993 

• Includes transfers to long-term facilities or other hospitals. 

IIIIl Discharged 

D Transferred* 

m:liDied 

• Readmitted PCH 

!illl!l Admitted PCH 
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While there are still a large number of days used in the acute hospital system by patients 

awaiting first placement in PCHs, the waiting time itself has decreased substantially, with the 

average length of stay prior to admission to PCH decreasing almost 20% in 1993 (Figure 20). 

This is most likely due to the addition of the 236 PCH beds in Winnipeg in 1993. Also 

evident in Figure 20 is the marked decrease in average length of stay for patients readmitted 

to PCH. Between 1991 and 1992 average length of stay for these patients decreased by over 

31%, with a further decrease of over 13% in 1993. To ensure that these patients weren't 

being sent back to PCHs before they were ready, we examined their mortality and 

readmission rates. Mortality rates for PCH patients hospitalized for AMI or hip fracture 

showed no change over the four-year period, 1990 to 1993. 13 Readmission rates for PCH 

13 Mortality rates for patients undergoing cancer surgery were not included in this analysis due to 
the small number of PCH patients undergoing these procedures. 
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patients hospitalized for four high-frequency categories (bronchitis or asthma, AMI, heart 

failure and digestive disorders) showed no changes over the same four-year period, even 

though length of stay did decrease significantly for three of the four categories. 

Figure 20§ 
Average Length of Stay of Long Stay Patients by Final Placement 
Upon Discharge from Acute Winnipeg Hospitals: 
Winnipeg Residents 1990- 1993 

Average Length of Stay (Days) 

300 

200 

100 

0 
Admitted PCH Readmitted to PCH Died Discharged Home 

1 ~ 1990 .1991 ~~~ 1992 § 1993 

' This Figure corresponds to Figure 20 in the First Report 

Personal Care Home Utilization 

Because more than half of the individuals admitted to PCHs in Winnipeg are discharged 

directly from hospital, the availability of nursing home beds can influence how the hospital 

system can respond to downsizing. Between 1992 and 1993 there was a 3 % increase in the 

number of PCH beds per 1000 residents aged 7 5 and over, and a 15 % increase in the rate of 

admissions per 1000 (Table 7). Clearly, access to PCHs helped hospitals respond to 

downsizing. 
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The types of patients admitted to PCHs, as reflected in their expected length of stay, did not 

vary from previous years 14 (Table 8). Waiting time for admission to PCH dropped 

dramatically between 1992 and 1993. The median length of stay in hospital before discharge 

to a PCH dropped 32%, whereas the median length of waiting time for admission to PCH 

after panelling dropped 41%. This latter group of patients includes those admitted from both 

the community and hospital; the large decrease in waiting time for these patients suggests that 

the improved access to PCHs by hospital patients did not occur at the expense of those 

patients waiting in the community. 

Table 7t 
Changing Utilization of PCH Resources: 
Winnipeg Residents Age 75+ 
1990-1993 

Ratio Ratio Ratio 
1990 1991 1992 1993 1991/1990 1992/1991 1993/1992 

Population (age 75 +) 35,398 36,4·88 37,493 38,101 1.03 1.03 

PCH Beds per 1000* 130 128 126 130 0.98 0.98 

Residents per 1000* 134 132 132 135 0.99 1.00 

Admissions per 1000* 25 27 27 31 1.08 1.00 

Number of Admissions* 873 983 1,000 1' 191 1.13 1.02 

Days of care per capita* 39 39 38 38 1.00 0.97 

t This Table corresponds to Table 13 in the First Report. 

* All rates and frequencies are based on the population aged 75 years and older. 

14 A patient's ELOS score at admission varies according to age, sex and level of care; that is, 
younger patients admitted at a lower level of care have a longer expected length of stay. (See Glossary 
of Terms for explanation.) 
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Table St 
Changing Characteristics of Patients Admitted to Nursing Home: 
Winnipeg Residents Age 75+ 
1990-1993 

Ratio Ratio Ratio 
1990 1991 1992 1993 199111990 199211991 199311992 

Expected Length of stay 4.12 4.17 4.06 4.11 1.01 0.97 
(years)* 

Median Length of 179 175 184 109 0.98 1.05 
Waiting Time (days) 

Median Length of stay in 247 200 210 143 0.81 1.05 
Hospital** 

Admit from hospital (%) 55 54 56 58 0.98 1.04 

Total number admissions 873 983 1,000 1,191 1.13 1.02 

t This Table corresponds to Table 14 in the First Report. 
All rates and frequencies are based on the population aged 75 years and older. * 

** The median is the midpoint, or the value below which half of the values fall. For example, in 
1990 half of the people admitted to PCH waited 179 days or less between panelling and 
admission. 

Health of Winnipeg Residents 

Did the closure of hospital beds have a negative impact on the health of Winnipeg residents? 

Physicians' concerns that "increased morbidity and mortality" would result from bed closures 

prompted us to examine a number of health status measures. These measures, selected from 

those developed as part of the Population Health Information System (Cohen and 

MacWilliam, 1994), were chosen because they are among some of the most commonly used 

to assess population health. Focusing on population health allows us to look at "the big 

picture" in terms of the impact of hospital downsizing. 

All-age mortality indicators for males and females, cause-specific mortality measures (deaths 

from chronic disease, cancer, and injuries), and deaths among residents aged 0-74 showed 

essentially no change between 1990 and 1993 (Figure 21). 
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Figure 21§ 
Changes in Ill-Health of Population 
Mortality Rate Indicators: 
Winnipeg Residents 1990-1993 
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' This Figure corresponds to Figure 21 in the First Report 
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Because the elderly are at greatest risk and are the heaviest users of hospitals, we also tracked 

age specific mortality rates for those aged 75 and older. The data show that for each of the 

age groups (75-79, 80-84, 85-89, and 90+ ), there was no increase in mortality rates between 

1990 and 1993 (Figure 22). 

These same indicators (mortality rates) were used to track whether there was a negative 

impact on the health status associated with the bed closures among the poorest, most 

vulnerable population group (i.e., those living in neighbourhoods with the lowest mean 

household incomes). Since these groups rely heavily on the teaching hospitals, the impact that 

closures have on their health is particularly important to monitor. Figure 23 suggests that 

even among the most vulnerable Winnipeg residents, bed closures had no detectable impact on 

any of these indicators of health status. 

MONITORING WINNIPEG HOSPITALS: UPDATE 



40 

Figure 22§ 
Changes in Mortality Rate Among 
The Very Elderly Population: 
Winnipeg Residents 1990- 1993 
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§ This Figure corresponds to Figure 22 in the First Report. 

Figure 23§ 
Changes in Ill-Health of Most Vulnerable Population 
Residents of Neighbourhoods in the Lowest Income 
Quintile: Winnipeg Residents 1990-1993 
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• This Figure corresponds to Figure 23 in the First Report 
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We acknowledge that mortality would have had to increase dramatically to affect a noticeable 

change on these indicators of population health. However, while downsizing produced no 

detectable change in health status using these measures, these same measures demonstrate 

quite dramatic differences in health status across differing socio-economic groups. Figure 24 

shows the marked gradient in mortality rates according to neighbourhood of residence. In 

general, individuals in the middle income neighbourhoods had poorer health status (as 

measured by these indicators) than did individuals residing in the highest income 

neighbourhoods; those residing in the poorest neighbourhoods demonstrated the worst health 

status. To put these differences in perspective, research at MCHPE suggests that if middle 

income residents could achieve the life expectancy of high income residents, this would 

represent a greater gain in life expectancy than could be achieved by eliminating cancer. 

Figure 24§ 
Health Characteristics of the Winnipeg Population 
According to Relative Affluence 
of 1993 Neighbourhood of Residence 

Deaths Per 1 000 Residents 
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! This Figure corresponds to Figure 24 in the First Report 
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Our analyses of utilization across income groups (see Figures 5 and 6) suggest these 

differences in health status are not the result of limited access to hospital care for those in the 

lower income groups. A shift in focus may be necessary: investments in understanding 

social and environmental determinants of health may help identify ways of reducing hospital 

use, much more than simply providing more health care. While compelling arguments have 

been made regarding the importance of early childhood development on later health (Cyander, 

1994; Hertzman, 1994) research in this area is lacking. One American Study found that 

disadvantaged children enrolled in a preschool program designed to enrich their early 

developmental experiences were more likely to graduate from high school, enrol in post

secondary education programs, be employed, and were less likely to be arrested, be on 

welfare or have teenage pregnancies (Weikart, 1989). While such outcomes should be 

associated with increased health status, such a connection needs to be established with 

empirical evidence. Carefully planned studies should be implemented to explore the 

connection between early childhood experiences and health. Such studies would benefit from 

the involvement of other departments such as Education and Family Services. 
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Limitations 

While a population-based approach, using administrative data, provides a system-wide 

perspective of how changes to the acute care system in Winnipeg have affected access, quality 

of care and the health status of Winnipeg residents, clearly there are elements of health care 

delivery that are overlooked by such an approach. 

Although we were able to accurately report the number of patients who were treated in 

hospital, we have no information regarding waiting lists for various procedures, and therefore 

do not know whether these have changed due to downsizing. However, given that we found 

an increase in the volume of high profile procedures such as cataract surgery and angioplasty 

(procedures often associated with waiting lists) it seems unlikely that the waiting time for 

these procedures actually increased during the study period. 

While the number of patients gaining access to hospitals in 1993 did not decrease compared to 

previous years, the location of some patients within hospital may have differed. We heard 

concerns from one hospital that because inpatient wards were so full, patients were spending 

too long (sometimes their entire stay) in the Observation Unit (OU). While we would have 

captured any patient staying in OU over 24 hours as an inpatient, we were unable to 

distinguish between patients cared for on an inpatient ward and patients remaining in the OU. 

Whether long stays in the OU are detrimental to patient care requires further exploration. 

The system-wide outcome measures of mortality and readmission rates are used widely in the 

literature to describe quality of hospital care; however, missing from this discussion is 

information on the quality of life patients experience once discharged, and patient and family 

satisfaction with hospital care. These are clearly quality of care issues that deserve attention. 

While they were not within the scope of this report, MCHPE recognizes the importance of 

monitoring these aspects of quality of care, and is an active collaborator with the Manitoba 

Health Reform Impact Study. This study includes interviews with patients, health care 

providers and ordinary Manitobans regarding downsizing. Samples from two high risk 
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populations (the elderly and recently hospitalized patients) are being carefully monitored15 in 

terms of their health status, utilization of services, and their perceptions of the quality and 

availability of services. The Manitoba Health Reform Impact Study will add an important 

perspective to the system-wide viewpoint of downsizing the Winnipeg hospital system 

provided in the current report. 

The absence of routinely collected data on home care services created a major gap in the 

information available for monitoring downsizing of the Winnipeg hospital system. We do not 

know if more home care services were being provided as patients shifted from hospitals to 

their communities. Also lacking is information on the personal costs of such shifts, such as 

drug costs to patients being cared for at home rather than in the hospital. 

Finally, although the analysis of 1993 data should capture any changes occurring due to the 

1992 bed closures, more bed closures occurred in 1993 (see Table 1) and downsizing has 

continued since then. At the time of writing of this report, we are re-analysing the key 

figures and tables from this report using 1994 data, and despite further downsizing, the 

overall patterns and conclusions remain the same. This does not mean that the perceptions of 

increased pressure on the system, experienced by many health care providers, are false. 

Indeed, at one of the teaching hospitals where major bed closures occurred, 13 beds had to be 

re-opened in response to such pressures: 7 beds were opened in Family Medicine in January 

of 1994 and remained open until the fall of 1995; 6 psychiatric beds re-opened in the fall of 

1994 and remained open at the time of this report. At the same hospital, an additional 20 

beds for patients panelled for PCHs had to be re-opened between January and June of 1995 to 

free up a back-log of patients in the Emergency Room. Such incidents suggest the system is 

indeed under stress and the temporary re-opening of beds may be a very rational response to 

such pressure. As pressures on the system continue, it will be important for hospitals to be 

able to react flexibly to demands for acute care. 

15 Monitoring will involve in-depth interviews at two different points in time as well as reviews of 
hospital records. 
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Conclusions 

This Update Report examined the impact of bed closures in Winnipeg's acute hospitals on 

access to health care, quality of care, and health status. The following conclusions are 

evident: 
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• Access by Winnipeg residents to hospital services was not adversely affected. Indeed, 

hospital efficiency improved considerably: just as many patients were cared for in 1993 

as in 1991, with fewer resources. A shift occurred in the way care is delivered: more 

outpatient and fewer inpatient surgical procedures were performed; the number of days 

spent in hospital decreased; and the acuity of medical inpatients at teaching hospitals 

increased. Access to Winnipeg acute hospitals by rural and pediatric patients remained 

good despite downsizing. 

• Dramatic decreases were evident in the days of care used for surgical, obstetric and 

psychiatric patients. Days used for medical patients did not show the same pattern, 

dropping only 3% between 1992 and 1993. A critical look at lengths of stay for medical 

patients would be useful to determine whether efficiency of management could be 

improved in this area. MCHPE is currently examining the extent to which medical 

patients in acute care hospitals could be cared for in alternative settings. 

• Improvements in efficiency occurred without negatively affecting quality of care. 

Mortality within 30 days after discharge did not increase for three common types of 

patients. Rates of readmission to hospital did not increase significantly. 

• Downsizing acute beds while increasing the availability of beds in both long-term care 

facilities and PCHs resulted in more appropriate placement of long-stay patients and a 

drop in length of acute hospital stay for patients awaiting placement in PCHs by almost 

20% . Both of these developments suggest important improvements in patient care that 

have been achieved while downsizing. 

• The health of the Winnipeg population remained stable over the four years studied. 
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• The absence of routinely collected data on home care services creates a major gap in 

the information available for monitoring downsizing of the health care system. As 

patient care shifts from hospital to the community the need to fill this gap becomes 

critical. 

• Despite the cutbacks and the increase in patient acuity at the teaching hospitals, overall 

nursing hours per weighted case remained constant over the period studied. 

• We need to move beyond our preoccupation with the negative impacts which hospital 

downsizing might have. In two in-depth reports we have followed up numerous 

suggestions by participants about where to look for problems and have consistently 

shown that the system has absorbed the cutbacks well and continues to provide high 

quality care in undiminished quantities. While there is obviously a limit to the number of 

bed closures that can occur without affecting care, these studies suggest that during the 

period of these reports the cutbacks were associated with increased efficiencies, without 

deleterious effects on patient outcomes. 

• There are remarkable opportunities for improving the health of the population which 

require investments other than in the health care sector. Downsizing health care 

expenditures may in fact be a prerequisite to funding programs which will be more 

effective in achieving health gains. More attention should be focused on programs aimed 

at the broader determinants of health, including early childhood development. Well

designed and evaluated studies focusing on investments in early childhood development 

and the impact on population health could help identify ways of reducing use in the acute 

hospital sector. Since we have demonstrated that individuals from middle and low 

income neighbourhoods spend more time in hospitals than residents of high income 

neighbourhoods, investments in early childhood could possibly have long-term pay offs in 

reduced acute care requirements. 
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• Manitoba Health could use the occurrence of adverse events associated with 

hospitalization as an additional indicator of quality in monitoring quality of hospitals care 

if the coding of these events were standardized across hospitals. The patterns we 

observed appear to be more indicative of coding bias than changes in quality of care. 

• We found no evidence to suggest that downsizing led to the growth observed in the 

private sector. The number of cataract procedures in private clinics grew dramatically 

between 1990 and 1993, despite a marked increase in procedures in the public sector. If 

growth in the private sector continues despite growth in the public system, then factors 

contributing to the expansion of the private sector should be critically assessed. 

The results of this study suggest that the Winnipeg hospitals responded to the pressures of 

downsizing by increasing the efficiency with which they deliver care, with no deleterious 

effects to patient outcomes. Given these findings, perhaps it is time to critically assess the 

delivery of care in rural hospitals. Similar policy initiatives applied to rural institutions would 

likely result in improvements in efficiency. 
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Methods Appendix 

Study Period 

This report, together with Monitoring the Winnipeg Hospital System: The First Report 

analyzes data from the Manitoba Health Data base for the fiscal years 199011991, 1991/1992, 

1992/1993, 1993/1994. Unless otherwise specified, all analyses are based on Winnipeg 

residents' use of hospitals, since over this period, the Winnipeg hospitals were the primary 

site of bed closures. Information on region of residence was obtained from the Manitoba 

Health registry file as of December of the target year, except in the case of reported Treaty 

Indians. 16 For these individuals, residence information on the registry file may not be 

reliable because Manitoba Health assigns the region of residence as the First Nation of origin, 

usually a municipality denoted as an Indian reservation, instead of using actual residence 

information. Postal code information from hospital discharge abstracts and the registry file 

was therefore used to assign region of residence. 

Statistical Analysis 

We have applied the standard normal theory for studying any significant changes in rates of 

events over the four-year period. Because the longitudinal data are from one Manitoban 

population, we used the normal test for a single population. For example, when comparing 

the 1993/94 rates to the 1992/93 rates, we assumed that the 1992/93 rates are the population 

parameters and the 1993/94 rates are their estimators. With large datasets, there is practically 

no chance of making a type II error (the probability of wrongly pronouncing inequality of 

rates when in fact they are not) while type I error rate (the probability of wrongly concluding 

inequality of rates when in fact they are) is controlled at a preset level, traditionally at 5%, in 

any test. However, the type I error is considered to be the more serious kind of error. To 

maintain balance between these two types of error, we set the significance level (type I error 

rate) at 1% rather than the conventional 5%. Since multiple comparisons are made, we have 

adjusted the significance level using the Bonferroni method. 

16 The designation 'Treaty Indians' refers to a specific group of the aboriginal population who have 
certain rights and privileges under the Indian Act of Canada. 
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Glossary of Terms 

Population Based Rates 

The numerator for rates was calculated by counting or summarizing events (i.e., separations) 

over each fiscal year for individuals identified as residents of Winnipeg regardless of where 

the hospitalization took place. Denominators were based on counts of individuals resident in 

Winnipeg as of December that year. Rates of the numbers of separations and total number of 

hospital days were developed by dividing numerator information by population denominators, 

measured in thousands. 

Age- and sex-standardized rates of indicators were developed to permit comparisons across 

time periods. The elderly population aged 75 and over of Winnipeg grew at the rate of 3% 

between 1990 and 1991, and by 2.6% a year between 1991 and 1993. The age and sex 

structure of the population is recognized as contributing to different requirements for hospital 

resources, and hence as factors that ultimately influence patterns of care delivered. Unless 

otherwise indicated, rates presented in this report have been age- and sex-adjusted using the 

December 1992 Manitoba population and a direct method of standardization. This procedure 

mathematically removes the effects of different population structure that influence overall rates 

of use of health care. These 'adjusted' rates provide an indication of the use of care in one 

year relative to use in another, after the effects of changes in population structure have been 

removed. 

Number of Separations counts the number of hospital discharges (separations) during the year 

for Winnipeg residents. It is a function of both the rate of persons hospitalized and the 

average number of times they are hospitalized; it is the most commonly used measure of 

hospital utilization. 

Number of Days of Hospital Care counts the total number of days spent in hospital by 

residents. This measure is a function of the number of separations and the average length of 

stay. It provides a useful estimate of the total resources used to provide inpatient hospital 

care to residents during one year versus another. 
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Length of Stay measures the average number of days of care for inpatient hospitalizations. 

Zero day stays for surgical outpatient care are therefore not included in the calculation. This 

measure has been used to assess the efficiency of hospital use of days, after controlling for 

such factors as severity of cases (Brownell and Roos, 1992). It is not a population-based 

measure because the denominator is the number of hospitalizations; consequently it has not 

been age- and sex-adjusted in the analyses. 

Inpatient Hospital Care refers to all separations in which patients had hospital stays of one or 

more days. It has been further classified into: short-stay inpatient care, comprising all 

admissions with 1 to 59 days length of stay; and long-stay inpatient care, comprising 

admissions lasting 60 days or longer. 17 The term acute care is used interchangeably with 

the term short-stay inpatient care. Long-stay inpatient care which occurred in acute Winnipeg 

hospitals is distinguished from care at long-term care and rehabilitation institutions 18 
-

contrary to how this was reported in our first Utilization of Hospital Resources (Black et al., 

1994) report. The current analyses therefore focus mainly on long-stay patients in acute care 

institutions. 

Outpatient Surgical Care refers to day surgery cases. These were defined as outpatient cases 

(day care with zero day length of stay) for surgical care recognized as falling into a surgical 

DRG category (Averill, 1991)_19 The analyses excluded outpatient contacts which occurred 

for purposes other than major day surgery procedures. Hospitals are not required to report 

17 The first 59 days of a long stay admission are included in the long stay rather than the short stay 
analyses. 

18 These institutions include Deer Lodge Centre, Riverview Health Centre, Rehabilitation Centre 
for Children and Manitoba Adolescent Treatment Centre. 

19 The DRG program classifies hospital care into homogenous groups with respect to clinical and 
resource consumption and is used as a tool to pay hospitals for care provided in the United States. 
Since having a surgical procedure is one of the major factors contributing to higher resource use (costs) 
during a hospital stay, the program partitions care into surgical or nonsurgical. It therefore permits 
identification of hospitalizations involving surgery, for either inpatient or outpatient care. 
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on these activities and, therefore, there is variation in the way they are recorded across 

hospitals, making them unreliable for analysis. 

Number of Comorbid Conditions 

Comorbidity refers to medical conditions that exist in addition to the main reason for 

hospitalization (usually recorded as the "most responsible diagnosis" on hospital discharge 

abstracts). The type and number of comorbid conditions provide an indication of the health 

status (and risk of death) of patients (Charlson et al. 1987). We used counts of comorbid 

conditions. Cases (patients) were classified as having none, one, two, or three or more, of 

the comorbid conditions known to increase risk of death. 

Level of Comorbidity and Complications 
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Comorbidity, together with complications of care affect the complexity of hospital care 

required to treat given patients. The RDRG (Refined DRG) program (Fetter and Freeman, 

1989) classifies cases into levels of severity and complexity based on the impact that they are 

likely to have on use of hospital resources. We used the RDRG program to classify patients 

into three groups of complexity: those where comorbidity and complications were likely to 

have no or only minor impact on hospital resource use (low); those in which comorbidity and 

complications were likely to have a moderate impact; and those where comorbidity and 

complications were likely to have a major impact (high). The final category also included a 

catastrophic category for surgical cases, where, for instance, a patient had an acute 

myocardial infarction while undergoing surgery. 

Intensity of Resource Use 

Resources used to provide hospital care vary across cases. 20 We used two different 

measures of resource intensity. First, to define high intensity admissions (see section on 

20 Resources used by hospitals include labour and non-labour inputs such as drugs, equipment, 
food and fuel. Resource inputs vary in terms of price, volume and mix (Black and Frohlich, 1991). 
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"Hospital Utilization" under "Access to Care") we used DRG weights21 to classify hospital 

care into three levels of intensity of resource use. Each hospital separation was assigned a 

DRG weight and all cases were ranked from lowest to highest intensity of resource use. 

Three levels were then defined to classify rates of hospital care received by regional residents: 

the lowest ten percent of cases - including separations for false labour, paediatric 

tonsillectomy and/ or adenoidectomy, and other cases requiring few resources - were classified 

as very low intensity; the highest 5% of cases, which used 11.5% of hospital days and 

included separations for coronary artery bypass procedures, craniotomy and other major cases 

requiring intense hospital treatment, were called "very high" intensity admissions. Because 

this high intensity care is typically obtained by rural residents in Winnipeg hospitals their 

access to such care was tracked over the period. 

Second, to compare resource intensity across hospitals (see section on "Changes in Type of 

Patient Admitted to Hospital" under "Access to Care") we used Relative Case Weights 

(RCW s), which reflect the expected resource use of hospital patients. The RCW s were 

developed for the Hospital Case Mix Costing Project (Shanahan et al., 1994) and are based on 

Maryland cost data and length of stay data from Manitoba hospitals. They are based on 

RDRG categories which provide greater differentiation of levels of comorbidity and 

complications than DRG categories. We applied the RCWs to typical medical patients. 

Typical patients are defined as those whose hospitalization had a normal length of stay, whose 

treatment was completed in a single acute care facility, whose course of treatment did not end 

in death, and whose hospitalization did not include days classified as non-acute (extended care 

or panelled). Medical patients are those who did not undergo a surgical procedure. 

Measuring Health of the Population 

For this report, we have developed health status indicators from administrative data and Vital 

Statistics death information. We selected a subset of the 102 indicators reported for the entire 

21 DRG weights describe resource use for different types of care in relation to an arbitrarily 
defined standard case. While they were developed exclusively with United States cost data, they 
correlate well with similar intensity weights (CMG) developed from U.S. data for Canadian 
applications. 
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Manitoba population as part of the Population Health Information System 1991 (Cohen and 

MacWilliam, 1994). Using administrative data to assess health status has the major advantage 

over surveys in that the measures can be readily repeated over time (i.e., annually). 

Since the number of deaths is small for some conditions, in order to have a stable assessment 

of mortality rates, two years of vital statistics data were used (calendar years 1989 and 1990 

for 1990; 1990 and 1991 for 1991; 1991 and 1992 for 1992; 1992 and 1993 for 1993). The 

numerator and denominators for all rates were determined by counting individuals identified 

as residents of Winnipeg. 

Description of Health Status Indicators 

Death Rates for Males and Females. Mortality rates for all causes of death for Winnipeggers 

were calculated separately for males and females of all ages. 

Deaths Among Those Aged 0-74. In this ratio, only deaths for persons aged 0-74 years are 

counted and only the population who are 0-74 years of age are included in the denominator. 

British researchers (Carstairs & Morris, 1989) as well as a group at McMaster (Birch & 

Byles, 1991) have suggested that the standardized mortality ratio for this younger population 

is the best single indicator of health status capturing a population's need for health care. The 

Scottish Health Authorities have used a similar ratio for allocating funds for health care. 

Cancer Deaths. In Canada, cancer accounts for about one-quarter of all deaths (Bisch et al., 

1989) with lung cancer, breast cancer and cancer of the colon accounting for the most cases 

and deaths. Other cancers such as bladder and kidney are associated with occupational 

exposures (Andersen et al., 1987). We report rates of death for which cancer was reported as 

the primary cause, over this period (the following ICD-9-CM codes were used to define this 

group - 140-239). 

Selected Chronic Disease. For adults in the mid years, chronic diseases are the main causes 

of death and disability, particularly heart disease, stroke, and diabetes. For the elderly, heart 

disease, stroke, chronic obstructive lung disease (emphysema), and diabetes are among the 

MONITORING WINNIPEG HOSPITALS: UPDATE 



54 

leading causes of death (McGinnis et al., 1992). If an individual's cause of death was any of 

the following chronic diseases, they were counted in this group; asthma (493) ischemic heart 

disease (410-414), diabetes (250), hypertension (401-405), emphysema (492-496) and vascular 

complications (430-437). 

Ischemic Heart Disease. Ischemic Heart Disease is the biggest single contributor to deaths in 

the chronic disease category. Given the importance of this disease, separate indicators are 

presented (ICD 410-414). 

All Injuries. Injuries including suicides are the highest cause of death for adolescents and 

young adults. Most unintentional injuries are attributable to motor vehicles. Deaths 

associated with seven different types of injuries are included; motor vehicle (E810-E819), 

vehicular non-traffic (E820-E829) fire (E890-E899), falls (E880-E888), suicide (E950-E959), 

drowning (E910-E915), homicide, poisoning (E850-E869) as well as the other injuries 

category. 

Income Quintiles 

Public-Use Census Files. Data from the 1986 Canadian census are available for public use, 

aggregated to the geographic unit of the enumeration area. In Winnipeg, there are 

approximately 800 enumeration areas containing residential households, with an average 

population of 700 people. These residential areas can be characterized by several 

demographic and economic indicators, including mean household income, mean educational 

level of women and labour force participation. A measure of the mean household income for 

a given enumeration area was used in this study (Mustard, 1991). 

These enumeration areas were ranked from poorest to wealthiest and they were grouped into 

five population quintiles, each quintile containing 20% of the city's population. Each 

Winnipeg resident was linked to an enumeration area by postal code, and a quintile income 

rank (with Quintile 1 being the poorest) was assigned. 
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Quality of Care 

30 Day Mortality Rate. Adverse outcomes of care have long been recognized as important in 

evaluating health care delivery. Since 1986, the U.S. Health Care Financing Administration 

has encouraged comparison of rates of adverse events across hospitals by publishing death 

rates for institutions. We identified all deaths which occurred within 30 days of discharge for 

patients treated with three common conditions. Because a death in hospital is counted as a 

discharge, in-hospital deaths were also captured as deaths within 30 days of discharge. 

Garnick, DeLong and Luft (1995) found that 30 days after discharge was sufficient when 

using mortality as an indicator of hospital performance. Mortality rates within 60 and 90 

days of admission were also analyzed in this report. For the above analyses the number of 

deaths was the numerator and the number of patients hospitalized for each of the three 

conditions was the denominator. We also calculated age/sex adjusted population rates using 

the same numerator but population figures in the denominator. The population based rates 

were calculated within 30 days of discharge and within 60 and 90 days of admission. There 

were no exclusions for these analyses. 

Readmission Rates. Readmissions (to any hospital across Manitoba, not just Winnipeg 

hospitals) which occurred within 30 days of discharge from Winnipeg hospitals were also 

examined. For the cross-hospital comparisons, we excluded the sickest patients (those having 

comorbidities or complications expected to have a major or catastrophic impact on length of 

stay as identified using the RDRG software, Fetter and Freeman, 1989) and the most 

vulnerable patients (those known to have higher readmission rates including aboriginal and 

core area residents). The lengths of stay for the cross-hospital comparisons were based on the 

initial admission. For the over-time analysis, the sickest and most vulnerable patients were 

included to ensure all readmissions would be detected. 

Contacts with Physicians. All contacts with physicians which occurred outside the hospital 

within 30 days of discharge were examined. The sickest and most vulnerable patients were 

included in this set of analyses. Emergency Room contacts include contacts at Health 

Sciences Centre and St. Boniface Hospital only. Emergency room physicians at community 
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hospital emergency departments in Winnipeg did not file evaluation claims during the period 

of this report and therefore such activity was not included in this analysis. 

Registered Nursing Staff Hours 

We calculated Registered Nursing staff hours using the Hospital Statistics Part 1 form filed 

annually by hospitals to Statistics Canada. Except for hours in surgical suites, the hours 

reported on this form are for inpatient care only. To remove the outpatient hours from the 

reported hours for surgical suite use, we used two different methods. The first method 

assumed that the ratio of inpatient to outpatient hours per case was the same. The second 

method assumed that this ratio was three to one, that is inpatient cases were assumed to use 

three times more nursing department hours in the operating and recovery rooms than 

outpatient cases. Despite the differences in total hours using these two different methods, the 

pattern of results were the same. 

Hours per inpatient day were calculated by dividing the total inpatient paid nursing staff hours 

by the total number of days. Hours per weighted case were calculated by dividing the total 

inpatient paid nursing staff hours by the number of weighted cases. Cases were weighted 

using the Relative Case Weights developed in the Hospital Case Mix Costing Project 1991192 

(Shanahan et al., 1994) which provide the expected resource use of a case given the condition 

the patient is treated for and the level of comorbity and complication. 

Registered Nursing staff includes both Registered Nurses and Registered Psychiatric Nurses. 

Nursing department staff includes the registered nursing staff as well as other nursing 

department staff, such as nurses' aids, LPNs and orderlies. 

E-Codes 

E-Codes refer to diagnostic codes where there is an external cause of injury. These codes are 

recorded on the hospital abstract. A subset of these codes has been proposed as directly 

applicable to hospital quality management programs and to be used to identify adverse, and 

often unavoidable, events (Canadian Institute for Health Information, 1994). These codes 

include: 
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"surgical and medical procedures as the cause of abnormal reaction of patient or later 

complication, without mention of misadventure at the time of the procedure" (E878 to 

E879) 
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"drugs, medicaments and biological substances causing adverse effects in therapeutic use" 

(E930 to E949) 

"accidental poisoning by drugs, medicaments and biologicals" (E850 to E858). 

Personal Care Home Use 

Region of Residence. For numerator data, (i.e., PCH use data) region of residence was 

assigned according to the Municipal Code in the PCH file, which refers to the last region of 

residence prior to admission to PCH and does not change regardless of the location of the 

PCH. 22 For non-PCH residents, region of residence is identified from the Manitoba Health 

population registry. Many Status Indians do not actually reside on the reserve with which 

they are registered. In this case, the postal code associated with each claim is used to 

determine region of residence. 

All use is calculated for the region in which the person resided prior to admission to PCH, 

regardless of where the admission took place. In other words, if a person living in a non

Winnipeg region was admitted to a PCH in Winnipeg, that person's utilization would be 

attributed to the non-Winnipeg region. 

Residents. Residents are all persons who lived in a personal care home at some time during 

the fiscal year. 

Admissions. Admissions to nursing homes include all first-time admissions. 

22 The registry could not be used to assign region of residence because of the length of stay in 
PCH: municipal code in the registry changes to that of the PCH whereas the municipal code in the 
PCH file remains the same for as long as the person resides in a PCH. 
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Expected Length of Stay (ELOS) for Admissions. Every admission was assigned an 

Expected Length of Stay (ELOS) based on the person's age, sex and level of care,23 (Shapiro 

and Tate, 1988) and these numbers were used to derive mean expected lengths of stay. If 

standards of admission varied markedly across regions or type of home, (i.e., if some 

facilities tended to admit younger, healthier individuals), this would be reflected in variations 

in ELOS for individuals admitted. 

From Hospital. We classified an admission "from hospital" if that person was admitted to a 

PCH within 7 days of a separation from hospital. For people not admitted from hospital, we 

checked the "fromcode" in the PCH file. For those admitted from Mental Health Centres or 

unspecified in the PCH file, we created an "Other" category. Residents who did not fall into 

either of these two categories were considered to be admitted from the Community. 

Length of Stay (LOS). For all residents admitted from hospital, the length of stay in hospital 

was calculated. We report median LOS because the mean is skewed by outliers. The median 

is the mid-point. For persons admitted to PCH from the hospital, if all of their lengths of 

stay in hospital were arranged from the briefest to the longest, the median -is the mid-point of 

that range. In other words, half of the people admitted to PCH from hospital had hospital 

stays that are shorter than the median LOS, and half of them had hospital stays that are longer 

than the median LOS. 

Length of Waiting Time (L WT) after assessment. For each admission, the date when the 

person was panelled for acceptance to PCH is recorded. The difference between the 

admission date and panelling date is the L WT. As for length of stay, because of outliers, the 

median rather than the mean L WT is reported. 

The L WT reported here does not take into account the number of days that occur for 

administrative reasons after panelling, i.e., the number of days required to transmit the 

23 All nursing home residents are assessed at one of four levels of care, depending on the number 
of nursing hours they require per day. 
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panel's decision to both the individual and the nursing home. We also do not adjust for 

people who may be temporarily removed from the Waiting List because of an acute illness 

requiring hospitalization. L WT is also sensitive to the availability of Continuing Care in the 

community, especially in remote areas of the province. For all these reasons, LWT should be 

viewed with some caution. 

It should be noted that, because Home Care data are not computerized, we were unable to 

determine how many people died or were admitted to hospital after panelling prior to 

admission. 
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