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Key Implications for Decision Makers

*  While it is important to acknowledge that both death and readmission to hospital are
unpreventable outcomes for some patients, persistent wide variations in death and
readmission rates (adjusted for differences between patients) across hospitals suggest

that some of these outcomes are in excess and are preventable.

* Hospital decision makers and policy developers can use the evidence from this study

to make plans and decisions to minimize 30-day mortality for acute medical patients.

* To minimize unnecessary deaths of acute medical patients, medical unit staffing should:
maximize the proportion of registered nurses in their nursing staff mix;
hire and retain baccalaureate-prepared nurses in their nursing staff mix;
provide adequate staffing to deliver safe and effective care; and

consistently use care maps or protocols to guide patient care.

» Conclusions cannot be drawn about the determinants of unplanned readmission to hospital

as analytic models were statistically non-significant.



Executive Summary

Context

Hospital mortality and readmission rates are used as indicators of the quality of hospital care.
The rationale for their use is that some hospitals have structures and processes that minimize
unnecessary patient deaths and readmissions better than other hospitals. The challenge is to
discover and explain what facet of hospital structures and processes affect patient readmissions

and deaths.

In Canada, readmission and mortality rates for hospitalized patients vary widely across hospitals,
even after accounting for differences in patient characteristics and mix (1). Once we control for the
impact of patients’ own characteristics on the outcomes of mortality and unplanned readmission,
what is affecting the outcomes? Why do some hospitals have much lower rates than others? What
are these hospitals like or what do they do to attain such low rates? Tolerating such variations is an
enormous cost and quality of life burden for hospitals, patients, and society. While it is important to
acknowledge that death and readmission to hospital are unpreventable outcomes for some patients,
persistent wide variations in risk-adjusted rates across hospitals suggest that some portion of these
outcomes are in excess and are preventable. Determining the characteristics of hospitals with lower
risk-adjusted 30-day mortality and readmission rates is a necessary first step to developing

strategies that modify those characteristics to prevent unnecessary death and readmission.

The purpose of this study was to determine what nursing-related and other hospital
characteristics affect two hospital quality of care indicators: 30-day mortality and 30-day
readmission to hospital. Nursing-related hospital characteristics such as nurse staffing, nurse
experience, nursing care delivery system, condition of the nursing practice environment, and

nurse response to these environments are included.

Approach

This retrospective study occurred in two phases. In phase one of the project (year 2003), we
surveyed all registered nurses and registered practical nurses working in acute medical and
combined medical-surgical units in Ontario teaching and community hospitals. Nurses were
surveyed to collect data about their work environments, their responses to these work environments,

selected processes of care, and their terms and conditions of employment. At the time of this

il



study, there were 75 Ontario adult teaching and community hospitals. The final sample for this
study consisted of 3,886 medical nurse respondents working in medical clinical areas in Ontario

acute care hospitals.

In phase two of the project (2004-05), we linked nurse survey data with secondary sources of
patient and hospital data to test our hypotheses of what determines mortality and readmission.
Patients had to have been discharged from an Ontario teaching or community hospital between
April 1, 2002 and March 31, 2003 with a most responsible diagnosis of acute myocardial
infarction (heart attack), stroke, pneumonia, or septicaemia (blood poisoning). Patients also
had to be Ontario residents and 20 years of age or older. Patients discharged from pediatric,
psychiatric, and small hospitals and those with a pre-existing diagnosis of cancer or HIV

were excluded. The final sample consisted of 46,993 patients.

Results: Key Study Findings
Determinants of 30-day Mortality
» Lower 30-day hospital mortality rates were associated with hospitals that had:

higher proportions of registered nurses (specifically, a 10-percent increase in the percentage

of registered nurses is associated with six fewer deaths for every 1,000 discharged patients);

* higher proportions of baccalaureate-prepared nurses (specifically, a 10-percent increase
in the percentage of baccalaureate-prepared nurses is associated with nine fewer deaths
for every 1,000 discharged patients);

* lower amount of nursing staff;

* higher proportions of nurse-reported adequacy of staffing and other resources
(specifically, a 10-percent increase in nurse-reported adequacy of staffing and other
resources is associated with 17 fewer deaths for every 1,000 discharged patients);

* increased routine use of care maps and other kinds of protocols to guide patient care;

* higher nurse-reported quality of care;

 lower nurse-reported adequacy of manager ability and support; and

* higher nurse burnout.

Determinants of 30-day Unplanned Readmission to Hospital
» Regression models exploring determinants of unplanned readmission were less

informative and yielded statistically non-significant results.

il



Nurse Outcomes
* Medical nurses report low overall job satisfaction and being more likely to leave their
jobs compared to surgical or critical care nurses. Medical nurses are most satisfied
with co-workers and least satisfied with work-related control and responsibility.
* Medical nurses on average report experiencing moderate levels of burnout.

*  Medical nurses report weak professional nursing practice environments.

Implications

This project furthers understanding of how nursing-related structures and processes of care
affect two hospital quality of care indicators: 30-day acute medical patient mortality and
30-day unplanned readmission. Our analytic models exploring the determinants of 30-day
patient mortality were very informative. Hospital decision makers and policy developers can
use these results to make evidence-based plans and decisions to minimize 30-day mortality for
acute medical patients. Our analytic models exploring determinants of 30-day unplanned

readmission to hospital yielded unstable results and do not lead to evidence-based planning.

Based on study findings, we conclude that to minimize unnecessary acute medical patient
30-day deaths, medical unit staffing should maximize the proportion of registered nurses in
their nursing staff mix, hire and retain baccalaureate-prepared nurses, provide adequate staffing

to deliver safe and effective care, and consistently use care maps or protocols to guide patient care.

Further Research

Although a respectable 45 percent of variance in 30-day risk- and case mix-adjusted hospital
mortality rates was explained by eight hospital care structures and processes, 55 percent of
variance remained unexplained. Additionally, our analyses of models exploring determinants
of 30-day unplanned readmission to hospital for acute medical patients yielded statistically
non-significant results. Clearly, there is much to discover about the determinants of 30-day
mortality and readmission rates for hospitalized patients. Future research should also include

measures of the environment, including access to in-hospital and outside-of-hospital care.
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CONTEXT

Hospital mortality and readmission rates are used as indicators of the quality of hospital care.
The rationale for their use is that some hospitals have structures and processes that minimize
unnecessary patient deaths and readmissions better than other hospitals. The challenge is to
discover and explain what facet of hospital structures and processes affect patient readmissions
and deaths. Historically, researchers studying the determinants of 30-day mortality and
readmission rates for hospitalized patients have focused on medical processes of care and patients’
own characteristics. Little focus has been placed on studying nursing-related structures and
processes that might influence hospital mortality and readmission rates. Since nurses provide
most of the ongoing care for hospitalized patients, we proposed that the structures and processes
of nursing care are related to both 30-day mortality and readmission rates for hospitalized patients.
There has been some expressed belief that outcomes such as mortality and readmission are
insensitive to nursing care. We disagree and propose that this belief is based on lack of research

using appropriate analytical methods.

In Canada, readmission and mortality rates for hospitalized patients vary widely across
hospitals, even after risk- and case mix-adjusted methods have been applied to account for
differences in patient characteristics and mix (1). Three categories or sources of variation in
health-related outcomes traditionally believed to affect patient and organizational outcomes are
patients’ own characteristics, structures and processes of care, and random variation. Most now
add the fourth common source of variation of environmental factors. Environmental factors
include such conditions as patient and hospital location and availability of healthcare services.
Though we often have little control over patients’ own characteristics, we do have significant
control over both the structures and processes of care as well as environmental factors. Therefore,
we attempt to control for the impact of patients’ own characteristics on the outcome of interest
so that we can more clearly examine the impact of the structures and processes of care as well

as environmental factors on outcomes such as mortality.

There is previous evidence of wide variation in rates across hospitals for outcomes such as
30-day mortality. For example, risk- and case mix-adjusted 30-day mortality rates for acute
medical patients in Ontario hospitals were reported to range between 10.5 and 21.5 percent (1).
Once we control for the impact of patients” own characteristics on the outcomes of mortality
and unplanned readmission, what is affecting the outcomes? Why do some hospitals have much
lower rates than others? What are these hospitals like or what do they do to attain such low
rates? Tolerating wide variations is an enormous cost and quality of life burden for hospitals,

patients, and society. While it is important to acknowledge that death and readmission to



hospital are unpreventable outcomes for some patients, persistent wide variations in risk-
adjusted rates across hospitals suggest that some portion of these outcomes are in excess and
are preventable. Once the impact of patients’ own characteristics are controlled for (as they
are in our study), the search for other determinants from the two sources of variation becomes

imperative to assist us to reduce mortality and unplanned hospital readmission after discharge.

As we face both a shortage of experienced nurses and pressures to tightly manage hospital
expenditures, hospitals will consider a variety of strategies to deal with these demands. No
evidence-based tools exist to guide decision-making about the effects of modifying nursing
care structures and processes on hospital outcomes such as mortality and readmission. Once a
hospital has established its goal of acceptable mortality and unplanned readmission rates, it will
be able to identify what changes in hospital characteristics are required to meet its goals and
develop strategies to modify these nursing-related characteristics to achieve them. Understanding
the determinants and their impact on 30-day mortality and readmission rates is a necessary

first step to developing strategies that modify those characteristics to prevent unnecessary

death and readmission.

The purpose of this study was to propose and test theoretical models describing relationships
between nursing-related and other hospital characteristics with two hospital quality of care
indicators: 30-day mortality and 30-day readmission rates. Nursing-related hospital characteristics
such as nurse staffing, nurse experience, nursing care delivery system, condition of the nursing
practice environment, and nurse response to these environments are included in the theoretical

models. These models are attached as appendices A and B.

APPROACH

A retrospective design guided this study. The unit of analysis is the acute care hospital. All
Ontario teaching and community hospitals that existed during 2002-2003 were included in the
study. Small, pediatric, and psychiatric hospitals were excluded. The final sample consisted

of 75 hospitals: nine teaching and 66 community hospitals. Ethical approval for this study

was obtained from the University of Toronto Health Sciences I Ethics Committee in November

2002 and was renewed yearly until November 2005.

Primary Research Questions
1. What are the nursing-related (and other) determinants of risk-adjusted 30-day mortality

for the subpopulation of acute medical patients in a sample of acute care hospitals?



2. What are the nursing-related (and other) determinants of risk-adjusted 30-day
unplanned readmission for the subpopulation of acute medical patients in a sample

of acute care hospitals?

Because each team member had questions of interest to address to assist decision-making in
their organization, there were many secondary research questions, such as how nurses describe

their work environments and how they respond to their work environments.

Phase One

Hospital Sample

At the time of this study, there were 75 Ontario adult teaching and community hospitals: nine
teaching hospitals, 23 large community hospitals, and 43 smaller community hospitals. Large
community hospitals were defined as those discharging at least 15,000 weighted cases during
the 2002-2003 year. Medium-sized community hospitals discharged fewer than 15,000 weighted

cases. Small, pediatric, and psychiatric hospitals were excluded from this study.

Nurse Sample

Primary data were collected by surveying all registered nurses and registered practical nurses
working in acute medical and combined medical-surgical units in Ontario teaching and community
hospitals. Nurses were surveyed to collect data about their work environments, their responses
to these work environments, selected processes of care, and their terms and conditions of
employment. The survey of medical nurses was completed in conjunction with another study
that surveyed surgical and critical care nurses. In all, 13,200 medical, surgical, and critical care
registered and registered practical nurses were surveyed. We received 8,456 completed surveys
for an overall response rate of 65 percent. The final sample for this study consisted of 3,886

medical nurse respondents working in medical clinical areas in Ontario acute care hospitals.

Table 2 contains descriptions of these nurses who cared for study patients in the 75 hospitals.
Data elements from this survey reported by nurses caring for study patients were used to
develop indicators to test the proposed models of determinants of 30-day mortality and

unplanned readmission.

Phase Two
Patient Sample
In phase two of the project, we linked nurse survey data with secondary sources of patient and

hospital data to test hypothesized models of determinants of 30-day mortality and readmission.



Patients from Ontario teaching and community hospitals were included in this study. Patients
had to have been discharged from an Ontario teaching or community hospital between April 1,
2002 and March 31, 2003 with a most responsible diagnosis in one of the four following acute
medical diagnostic groups: acute myocardial infarction (heart attack), stroke, pneumonia,

or septicaemia (blood poisoning). Patients also had to be Ontario residents and 20 years of

age or older. Those discharged from pediatric and small hospitals and those with a pre-existing
diagnosis of cancer or HIV were excluded. The final sample consisted of 46,993 patients.

Table 2 provides a description of sample patients in each diagnostic group.

Data Sources
Four data sources were used to calculate risk- and case mix-adjusted hospital mortality rates:
1. The Ontario Discharge Abstract Database 2002-2003: to select patients and their health
information as well as to identify readmission events.
2. Statistics Canada 2001 Population files: to assign each patient one of five socioeconomic
level indicators.
3. The Ontario Hospital Insurance Plan database: to develop proxy indicators for general
pre-admission health status.
4. The Ontario Registered Persons Database: to identify dates of death for patients within
30 days of hospital admission.

Three sources of data were used to create hospital level variables to address the research questions:
1. The Ontario Discharge Abstract Database (2002-2003)
2. The Ontario Hospital Reporting System file 2002-2003
3. The Ontario Nurse Survey 2003.

All data sources, except the Ontario Nurse Survey 2003, were secondary sources of routinely
collected data within Ontario, Canada and were accessed through the Institute for Clinical
Evaluative Sciences in Ontario. The Ontario Nurse Survey 2003 database was created as part
of this study.

1. Discharge Abstract Database

Patients discharged from Ontario hospitals each have a record in the Ontario Discharge Abstract
Database that is created through chart abstraction. For each patient, this database contains
demographic information, codes for most responsible diagnosis and other co-morbidities,

and codes for medical procedures received during hospitalization (2). In the database, the

International Classification of Diseases-Version 10-Canadian is used to code medical diagnoses



(3). The database was used to select study patients, to identify their health information for risk

adjustment, and to identify readmission events.

2. Ontario Hospital Reporting System

The Ontario Hospital Reporting System (formerly known as the Management Information
System) file contains activity and financial information for Ontario hospitals. A subset of this
file contains nurse staffing information for specific hospital clinical areas. These data were used

to develop nursing dose and nursing staff mix indicators.

3. Ontario Nurse Survey 2003

The Ontario Nurse Survey 2003 was sent to more than 13,000 nurses working in Ontario acute
care hospitals. All registered nurse and registered practical nurse registrants with the Ontario
College of Nurses who reported on their 2003 registration renewal form that they worked in a
medical, surgical, or critical care area in an Ontario teaching or community acute care hospital
were mailed a survey to their homes. A reminder card was mailed 10 days after the initial
survey was mailed. A second copy of the survey was mailed to non-responders four weeks
after the initial survey was mailed and was followed 10 days later by a reminder card. The
nurse survey invited respondents to answer questions about their evaluation of patient care
quality, burnout, condition of their practice environments, job satisfaction, some processes of
care, and demographic information. Three frequently used and well-validated instruments were
included in this survey: the McCloskey Mueller Satisfaction Scale; the Revised Nursing Work
Index; and the Maslach Burnout Inventory. Documentation of the psychometric properties and
scoring procedures are found elsewhere (4-10). Table 3 contains a brief description of each
predictor variable for both the 30-day mortality and 30-day unplanned readmission models
including operational definitions and data sources. The Institute for Social Research at York
University, Toronto, Ontario, managed the mailings of the nurse survey and prepared the

initial nurse survey data set.

Analyses

Analyses were completed using SAS® Version 9.1 at the Institute for Clinical Evaluative
Sciences. Risk-adjusted rates for each hospital were developed using the general formula of
ratio of actual number of deaths/readmissions divided by predicted number of deaths/readmissions.
Logistic regression models were used to calculate predicted numbers of death. Descriptive
statistics were generated to summarize hospital-level predictors and the outcomes of risk- and
case mix-adjusted 30-day mortality and unplanned readmission rates. To answer the first research

question pertaining to 30-day mortality, two multiple regression analysis methods were



implemented: one including all variables and the other using the backward method. To
answer the second research question pertaining to 30-day unplanned readmission to hospital,
two multiple regression analysis methods were implemented: one including all variables and

the other using the stepwise method.

Development of Risk- and Case Mix-Adjusted Rates

We used an indirect standardization method to risk adjust for the impact of patients’ own
characteristics on the outcomes as well as for the mix of medical patients across hospitals.
Standard 30-day mortality and unplanned readmission rates for hospitals were calculated using
the general formula of the ratio of actual number of deaths/unplanned readmissions divided by
the expected number of deaths or unplanned readmissions per hospital. Numerator values for
both mortality and readmission outcomes were calculated through the secondary sources of data.
Actual mortality information was obtained from the Ontario Registered Persons Database.
Actual readmission information was obtained from the Ontario Discharge Abstract Database.
Logistic regression models were implemented to develop values of the denominator for both

outcomes for each hospital.

Risk factors or patient characteristics that included medical conditions at the time of patient
admission to hospital and that were suspected of contributing to patient death were included
as predictors in logistic regression models. Several categories of patient characteristics were
selected for inclusion in prediction models because they have been shown to be predictors of
death for similar groups of patients. These include age and sex, pre-existing co-morbidities,
socio-economic status or income level, functional health status, and general health status.
Twenty-eight indicators of patient characteristics pre-existing at time of admission were

developed for each patient.

Four separate logistic regression models were implemented to calculate expected probabilities
of 30-day death for each patient (separate models for acute myocardial infarction, stroke,
pneumonia, and septicaemia patients). Four separate logistic regression models were implemented
to calculate expected probabilities of 30-day unplanned readmission to hospital for each patient
(separate models for acute myocardial infarction, stroke, pneumonia, and septicaemia patients).
Further details of the procedures for calculating risk- and case mix-adjusted hospital mortality

rates for hospitals are found elsewhere (1).



RESULTS

Risk- and Case Mix-Adjusted Rates

A common measure of logistic regression model performance or predictive ability is the
c-statistic or area under the receiver-operating curve. Models with c-statistics greater than 0.70
are considered to have good model discrimination (11). All four logistic regression models for
30-day mortality performed well with c-statistics ranging from 0.72 to 0.78. Logistic regression
models for 30-day unplanned readmission were less successful and ranged from 0.59 to 0.65.

* The mean crude 30-day mortality rate for acute medical patients across Ontario teaching
and community hospitals was 16.8 percent, ranging from 8.3 to 24.3 percent.

* The mean risk- and case mix-adjusted 30-day mortality rate for acute medical patients
across Ontario teaching and community hospitals was 17.4 percent (SD=3.4), ranging
from 9.9 to 28.3 percent.

* The mean crude 30-day unplanned readmission to hospital rate for acute medical patients
across Ontario teaching and community hospitals was 15.8 percent, ranging from 8.2
to 24.6 percent.

* The mean risk- and case mix-adjusted 30-day unplanned readmission to hospital rate for
acute medical patients across Ontario teaching and community hospitals was 16.4 percent

(SD=2.8), ranging from 9.9 to 22.1 percent.

Determinants of 30-Day Mortality

Descriptive statistics for all variables used in multiple regression analyses for both the

30-day mortality and 30-day unplanned readmission models are reported in Table 4. In the first
regression analysis when all predictors were forced to enter the regression model, 50 percent

of variance in 30-day mortality rates was explained (F-value=2.94, p<.001). Table 5 lists the
results of this regression model, including parameter estimates, standard error, t-statistics, and
p-values. Five of the 19 predictors had probabilities less than 0.10: percentage of registered
nurses in nursing staff mix; percentage of baccalaureate prepared nurses; adequacy of nurse
staffing and other resources; quality of care; and use of care maps or protocols to guide patient care.
Lower 30-day hospital mortality rates for acute medical patients were associated with hospitals
that have a higher percentage of registered nurse staffing mix, higher proportion of baccalaureate
prepared nurses, higher nurse-reported adequacy of staffing and other resources, higher

nurse-reported quality of care, and higher use of care maps or protocols to guide patient care.

Because the results of the first regression model indicated that not all variables added to the
explanation of differences in 30-day mortality rates, backward regression was implemented.

Forty-five percent of variance in 30-day mortality rates was explained by eight predictors



(F-value =6.73, p<.0001). Table 6 lists the results of this model, including parameter estimates,
standard error, t-statistics, and p-values. Lower 30-day hospital mortality rates were associated
with hospitals that had a higher percentage of registered nurse staffing mix, a higher percentage
of baccalaureate prepared nurses, a lower dose or amount of nursing staff, higher nurse-reported
adequacy of staffing and other resources, higher use of care maps or protocols to guide patient
care, higher nurse-reported quality of care, lower nurse-reported adequacy of manger ability

and support, and higher nurse burnout.

Determinants of 30-Day Unplanned Readmission to Hospital

In the first regression analysis when all predictors were forced to enter the regression model,
20 percent of variance in 30-day unplanned readmission rates was explained (F-value=.97,
p=.50). This model yielded statistically non-significant results. Table 7 reports the results of

this regression model, including parameter estimates, standard error, t-statistics, and p-values.

Nurse Outcomes

The nursing practice environment for Ontario acute care hospitals continues to be rated poorly
by medical nurses. For example, nurses reported their nurse manager ability and support at

a mean score of 45.6 out of 100 (SD=27). They report adequacy of staffing and resources at a
mean score of 40.1 out of 100 (SD=24.2). Medical nurses’ responses to their work environments
were also rated poorly. Medical nurses in acute care hospitals report low overall job satisfaction
at a mean score of 53.6 out of 100 (SD=14.8) and being more likely to leave their jobs
compared to surgical or critical care nurses. On average, Ontario nurses working in medical
units report moderate levels of burnout (Mean score= 23.8, SD=11.2, range=0-54). Burnout is
conceptualized as high scores on emotional exhaustion. Scores of 16 or lower indicate low
burnout, scores between 17 and 26 indicate moderate burnout, and scores 27 or higher indicate
high burnout (10). More findings on how Ontario nurses rated their work environments and

responses may be found elsewhere (12).

IMPLICATIONS

Findings indicate that structures and processes of hospital care impact 30-day mortality

for acute medical patients. Just as hospitals emphasize and strengthen clinical practices
such as diagnostic procedures and clinical interventions to minimize mortality and promote
other desirable patient outcomes, so should they also focus on strengthening organizational
structures and processes of care to minimize 30-day patient death. Our analytic models

exploring the determinants of 30-day patient mortality were very informative. Hospital decision



makers and policy developers can use these results to make evidence-based plans and decisions

to minimize 30-day mortality for acute medical patients.

Our analytic models exploring determinants of 30-day unplanned readmission to hospital

yielded unstable results and do not lead to evidence-based planning.

Based on study findings, we conclude that to minimize unnecessary acute medical patient
30-day death, medical unit staffing should maximize the proportion of registered nurses in
their nursing staff mix, hire and retain baccalaureate prepared nurses in their nursing staff mix,
provide adequate staffing to deliver safe and effective care, and consistently use care maps

or protocols to guide patient care.

In this study, a 10-percent increase in the percentage of registered nurses in the staff mix is
associated with six fewer deaths for every 1,000 discharged patients. Hospitals should, therefore,
try to maximize their registered nurse staff caring for acute medical patients, which might result
in lowering the total numbers of nursing staff available to provide care. Similar findings related
to impact of higher proportions of registered nurse staffing and total dose of staffing have been
found both with the same patient population (13) as well as with other patient populations in
American hospitals (14-20).

Findings also support the current movement toward legislating baccalaureate education

as the minimum requirement for registered nurse entry to practice in many provinces, including
Ontario. Hospitals with higher proportions of baccalaureate prepared nurses tended to have
lower 30-day mortality for acute medical patients. Our findings indicate that a 10-percent
increase in the percentage of baccalaureate prepared nurses was associated with nine fewer
deaths for every 1,000 discharged patients. This finding is similar to that of Aiken and colleagues
with a sample of surgical patients discharged from American hospitals (21). The relationship we
found between one indicator of the condition of the hospital practice environment - adequacy of
staffing and resources - with mortality was similar to findings of Aiken and colleagues with a
sample of American magnet hospitals that were known for their excellence (22). We found that
a 10-percent increase in nurse-reported adequacy of staffing and other resources was associated

with 17 fewer deaths for every 1,000 discharged patients.

Findings about the impact of expertise of physicians caring for patients on their mortality rates
have been mixed. In this study, we found no evidence of this relationship. This is the same

finding observed with the same general patient population in Ontario hospitals four years



previously (13). It is important to note the moderate correlation between the percentage of
specialists caring for study patients (physician expertise) and percentage of registered nurses
in the nursing staff mix (r=.40, p<.001). There is evidence of the impact of higher levels of
physician expertise, measured by the proportion of board-certified physicians, on lower

mortality rates for patient populations in American hospitals (14-16).

One study finding not previously identified in the research literature is the impact that the
routine use of care maps or protocols has on lowering 30-day mortality. We found lower
30-day mortality rates for hospitals in which nurses reported more routine use of care maps
and other kinds of protocols to guide patient care. This finding reaffirms the importance

of establishing and maintaining up-to-date protocols for clinician use to guide patient care
throughout hospitalization. This also highlights the importance for hospitals to establish

support systems to develop and maintain these protocols.

Nurse retention has previously been found to be directly related to the nature of the nursing
practice environment, nurse job satisfaction, and nurse burnout (19, 23, 24). Hospitals interested
in retaining competent nurses should develop, implement, and evaluate strategies to improve
acute medical nursing practice environments and job satisfaction and maintain burnout at acceptable
levels. Please refer to the upcoming manuscript “Understanding and Strengthening Determinants
of Nurse Intention to Remain Employed” in the Journal of Advanced Nursing to understand

more about determinants of nurse intention to remain employed in Ontario hospitals (25).

STUDY LIMITATIONS

This study had a number of limitations, including the impact of the data quality on developing
indicators for all concepts. Results found are only as credible as are the data used to produce
the results. A recent study by the Canadian Institute for Health Information explored levels

of agreement between patient data collected in the Ontario Discharge Abstract Database with
re-abstractions of these data elements from patient records. They found 87 percent agreement
in most responsible diagnosis coding, 75.5 percent agreement with presence or absence

of co-morbid conditions, and 83 percent agreement with typing of co-morbid conditions (2).
Other studies of the data quality in the database have consistently found under-coding

of co-morbidities such as those used in this study to develop risk-adjustment models (26-28).
Other important limitations of this study relate to the lack of inclusion of indicators for

environmental factors such as the availability of outside-of-hospital services for patients such as

homecare. The impact of such factors may be significant but remain unexplored in this study.
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FURTHER RESEARCH

It is important to note that although a respectable 45 percent of the variance in 30-day

risk- and case mix-adjusted hospital mortality rates was explained by eight hospital care
structures and processes, 55 percent of variance remains unexplained. Additionally, our
analyses of models exploring determinants of 30-day unplanned readmission to hospital for
acute medical patients yielded statistically non-significant results. Clearly, there is much to
discover about the determinants of 30-day mortality and readmission rates for hospitalized
patients. Future research should also include measures of the environment, including access

to in-hospital and outside-of-hospital care.
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