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SUMMARY

Background Collaboration between the Nova Scotia Department of Health and Wellness, the
province’s District Health Authorities (DHAs) and the 1zaak Walton Killam (IWK) Health Center
led to the development and implementation of a new collaborative model of patient-centered care
delivery in the province.

Objective The objective was to determine the effectiveness of the initiative in arriving at the
envisioned care model by investigating its impacts (if any) on patient, system, and providers
outcomes.

Methods A repeated surveys study design with mixed methods in an outcome mapping frame-
work was used to measure process and outcome indicators for patients and families, providers,
and the system.

Results Almost all outcomes at the patient and family, provider, and system level improved
following the implementation of the model, and these effects were stronger on units where the
model was more fully implemented.

Conclusions The efforts of the province, DHAs and IWK to improve patient care through the
new care model have been successful. This evaluation is unique in the broad range of indicators
it incorporates. Comprehensive monitoring and evaluation of health system changes is critical to
system effectiveness. Copyright © 2012 John Wiley & Sons, Ltd.
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BACKGROUND

The Model of Care Initiative in Nova Scotia (MOCINS) was launched in March 2008 as
a partnership of the Department of Health and Wellness, District Health Authorities
(DHAS), and the Izaak Walton Killam (IWK) Health Center and continues as such today.
The impetus for MOCINS was to achieve sustainability surrounding the growing expen-
ditures associated with health care delivery and health human resources challenges expe-
rienced in the province, across Canada, and internationally. The mandate of MOCINS
was to design, implement, and evaluate a viable provincial model of care for acute care
in-patient services that was to be patient centered, high quality, safe, and cost-effective.

A new model of care, referred to as the Collaborative Care Model (Figure 1), was
designed early in the Initiative by a provincial interprofessional design team. The
model guided local implementation of the new care delivery model in acute care
in-patient units and more recently in other sectors such as maternal—child care.
The goal of the model is to ensure more efficient, high quality patient care in health
care organizations, by making the best use of staff competencies (knowledge, skills,
and judgment), improving processes, and better supporting access to information and
modern technology. The model is designed to align the care delivery system with the
health needs of Nova Scotian, and orients providers to work to their optimal scope of
practice collaboratively within interprofessional teams.

The Collaborative Care Model was designed as a conceptual framework with four
key components to use as change levers:
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Figure 1. MOCINS Collaborative Care Model (Province of Nova Scotia Health
Transformation, 2008)
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e People—having the right people do the right work, collaboratively within inter-
professional teams in which the roles of the health care providers are optimized
to meet the needs of patients and their families;

* Process—redesigning processes to eliminate waste, prevent duplication of effort
by the health care team, and enable patient and family self care;

* Information—ensuring timely access to information that supports care delivery,
research, and academic mandates; and

* Technology—utilizing modern technology to provide safe and timely care.

The provincial model was not intended to be prescriptive about specific processes
and practices; rather, it was expected that each unit would take the components of the
model as desired attributes and make changes specific to the unit’s unique context
and patient needs so as to more fully embody those attributes.

Guided by a Senior Advisory Committee, a Provincial Leadership Team made up of
local DHA/IWK Leads and Provincial Project Leaders at the Department of Health &
Wellness facilitated the phased implementation of this model, beginning with 14
“showcase” units—that is, those units where the model of care was implemented.

Implementation of the Collaborative Care Model included a variety of activities
aimed at understanding patient care needs and aligning staffing and care processes
accordingly. Implementation varied between units according to their different patient
and staff complements, but several overarching activities were undertaken. A template
for capturing patient health needs was developed, as well as provincially standardized
role descriptions reflective of current education and legislation to help guide staffing
mix changes to meet those needs. In many cases, licensed practical nurses (LPNs) were
supported to undertake education where necessary to support full-scope practice. On
some units, managers’ spans of control were reduced to enhance their ability to support
MOCINS implementation. In addition, assistive personnel were introduced in some
areas to perform basic supportive care within their scope of employment. In addition
to the “people” changes described, the model saw process changes instituted to reduce
inefficiencies, improve accessibility to information and equipment to support care
delivery, and increased support for the use of modern technology (e.g. automated
medication delivery system and a new call bell system).

It was anticipated that successful implementation of the Collaborative Care Model
would result in an overall higher quality experience for the patient and families, with
better resource utilization in a health care environment that is safe and satisfactory for
both patients and providers. As a result of an improved care delivery model, it was
hoped that acute care costs could be stabilized, contributing to greater system sustain-
ability. Cost reduction was therefore viewed as a possible result of the Initiative as
opposed to an explicit objective; hence, cost analysis was not part of this evaluation.

While new treatment protocols and health care interventions are implemented and
tested often around the world (e.g. Nielsen et al., 1972; Skellie et al., 1982; Baldwin
etal., 1993; Bolam et al., 1998; O’Loughlin ez al., 1999; Uniitzer et al., 2001; Abbema
et al., 2004; Stringer et al., 2006; Cox et al., 2008; Gupta and Gupta, 2011) and collab-
orative approaches to health care provision specifically have been developed and
evaluated in a variety of settings (e.g. Jacobsson et al., 1998; Katon et al., 1999;
Sommers et al., 2000; Chen et al., 2010; Harris et al., 2010; Vera et al., 2010;
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Bauer et al., 2011; Schmid et al., 2011), such a broad intervention as MOCINS in
which staffing methods and patient care processes are changed and new technology is
integrated simultaneously is rare, and rigorous evaluations of them even more so. Further,
evaluations of health care initiatives to date have tended to focus on a few patient-level
and/or system-level outcomes (e.g. Hughes et al., 1984; Rich et al., 1995; Marciniak
et al., 1998; Stewart et al., 1999; Kasper et al., 2002; Katon et al., 2004; Zatzik et al.,
2004; Dwight-Johnson et al., 2005; Ell et al., 2008; Bosy et al., 2010; Basinga et al.,
2011), whereas others (e.g. Hall et al., 2007; Calache and Hopcraft, 2011) have only
considered the impact of changes on provider outcomes. Few evaluations (e.g. Zimmer
et al., 1985; Cummings et al., 1990) of new care delivery methods have simultaneously
investigated their impacts on patient-level, provider-level and system-level outcomes.

OBJECTIVE

The objective of the evaluation was to determine the effectiveness of MOCINS in arriv-
ing at the envisioned care model by investigating its impacts (if any) on patient, system,
and provider outcomes. The key questions guiding the evaluation were as follows:

1. To what degree is implementation of the new model of care associated with
changes in patient, provider, and system outcomes?

2. Will observed changes in these outcomes assist in reducing provincial health
human resources (HHR) shortages?

Question #1 was addressed using outcome mapping (Earl et al., 2001). This
approach involves the identification of “target” stakeholders to be affected by the
new model of care, the process indicators to measure its implementation, and the
outcome indicators to measure its effects.

Question #2 was addressed using simulation modeling (Tomblin Murphy et al.,
2009). In the interests of brevity, only the pursuit of the first objective—that is, the
outcome mapping component—is discussed in this paper.

METHODS

A repeated survey design using mixed methods was used and involved concurrent mea-
surement of process and outcomes indicators at baseline and follow-up at each showcase
unit. The indicators to be included in the evaluation were identified in collaboration with
the MOCINS provincial implementation team, consisting of dozens of staff (represent-
ing allied health, medicine, and nursing) and managers from each of the showcase units.

Instrument Development

Evaluation instruments were developed following the outcome mapping approach (Earl
etal.,2001) to gather information on each of the evaluation indicators from the key sta-
keholders to be impacted by MOCINS. These included showcase unit patients and their
families, health care providers working on the showcase units, showcase unit managers,
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district senior administrators, or some combination of these, depending on the nature of
the indicator. These instruments included

e A paper-based or electronic Administrative Process Record (APR) for unit
managers;

* A paper-based questionnaire for patients and their families;

* A web-based questionnaire for health care providers; and

* Focus group reporting templates called Performance Journals.

The APRs prompted the unit managers to provide a variety of administrative data on
the evaluation indicators at the unit level. In addition to snapshots of the current number
of patients and number and type of staff on the unit, these data included information
(over the most recent 6-month period) on

* The unit’s readmission' and repeat admission” rates;

¢ The number of falls, medical errors,3 adverse events,4 hospital-acquired infections,
“failure to rescue” incidents,5 and in-patient deaths on the unit;

* The average length of stay on the unit and in the hospital overall by the units’
patients;

* The number of resource intensity weighted® cases discharged on the unit;

* The number of occupational health and safety incidents on the unit;

e The number of staff who left the unit (turnover);

* The number of incidents of violence on the unit;

e The total number of worked hours and overtime hours by each type of unit staff;
and

* The total number of shifts missed by each type of unit staff due to illness or injury.

Each of these items was identified as an evaluation indicator. In addition to
this administrative data, the APRs also requested the perspectives of the unit managers
on a variety of aspects of the care, planning, and change management associated with
MOCINS activities happening on their units. These included questions on

¢ Identifying change management resources (if any) the unit received to implement
MOCINS;

* The adequacy of the resources and internal and external supports (including in-kind
support) available to the unit to implement MOCINS;

e The consultation of unit staff about MOCINS development and implementation;

"Proportion of patients with an unplanned readmission within 28 days of discharge with readmission di-
agnosis that is the same/related to the previous admission.

2Proportion of patients being re-admitted to hospital multiple times within 28 days for any condition.

JRefers to the failure to complete a planned action as intended or the use of a wrong plan to achieve an aim
in the context of the provision of health care.

“Refers to an injury related to health care management rather than to an underlying disease process.
5The death of a patient with one or more of the following life-threatening complications—UTI, shock,
pneumonia, post-operative infection, GI bleeds, or cardiac/respiratory arrests—for which early identifica-
tion by health providers and medical and nursing interventions can influence the risk of death.

°The resource intensity weight of each in-patient discharge is calculated by the Canadian Institute for
Health Information to estimate the relative resource requirements associated with that patient’s stay in
the hospital on the basis of their expected length of stay, case mix, and other factors.
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* The status of care coordination on the unit;

* The role of assistive personnel such as continuing care assistants on the unit;

e The availability of, and engagement of unit staff in, professional development
(PD) activities, including those related to MOCINS; and

e The degree to which patient care, care planning, and discharge planning on the
unit were patient centered, team based, and evidence informed (i.e. in keeping
with the vision of MOCINS).

The bulk of the survey for patients and families consisted of questions from the Picker
Patient Experience (PPE-15) questionnaire (Jenkinson ef al., 2002), which was used to
measure patient and family satisfaction with the care they received on the showcase units.
Other questions were developed specifically for this evaluation on the basis of the
remaining indicators identified. For example, patients were asked whether goals for their
care and treatment were developed and achieved and whether they came to know the
members of their care teams and understand their respective roles; these were all goals
of MOCINS. Other questions asked of the patients related to their lengths of stay,
whether they had any unplanned readmissions or emergency room visits within a month
of discharge, and how they rated their health on a five-point ordinal scale from “‘excel-
lent” to “poor”. Demographic information such as sex and age group was also requested.

The survey for the roughly 800 health care providers attached to the showcase units
asked a variety of questions grouped under specific themes. These themes included care
coordination, care planning, discharge planning, role of assistive personnel, team
climate, role ambiguity and role conflict, technology use, staff development, job satis-
faction, and satisfaction with the quality of care on their units. Questions on the role of
assistive personnel were adapted from the provincial guidelines and principles for
continuing care assistants in acute care (Nova Scotia Department of Health, 2006).
Team climate questions were adapted from the short version (Kiviméki et al., 2007)
of the Team Climate Inventory (Anderson and West, 1998). Questions on discharge
planning were adapted from those described by Lowenstein and Hoff (1994). Role
ambiguity and role conflict questions were adapted from those used by Rizzo et al.
(1970). Questions about the respondents’ level of satisfaction with the quality of care
being delivered on their unit, their intentions to leave their jobs (if any), the number
of shifts they had missed, and the amount of overtime they worked were adapted from
those used by O’Brien-Pallas ez al. (2010). Additional questions assessed the number of
shifts respondents had missed because of illness or injury, the amount of overtime they
had worked, their intentions to leave their jobs (if any), and profiling information such
as their profession, sex, and age group.

The Performance Journals organized responses to focus group discussions about
various aspects of MOCINS under a number of headings, including

* Components of the initiative that should continue, stop, or be added;
» Transferability and sustainability of the initiative;

 Collaboration among stakeholders through the initiative; and

* Emerging issues requiring further attention.

Once the instruments were drafted, stakeholders from the Department of Health
and Wellness, the District Health Authorities, and IWK reviewed them in a content
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validation process; revisions were made accordingly. Ethics approval was then
obtained and a privacy impact assessment performed. Following the first round of
data collection, the subscales used in each of the surveys were examined for con-
struct validity and internal consistency reliability with the Cronbach’s Alpha.

Data Collection

A repeated survey design using mixed methods was used for the outcome mapping
portion of the evaluation. This design involved concurrent measurement of process
and outcome indicators—through application of each of the instruments described
previously—as early as possible in 2009 (MOCINS initiatives in most showcase units
were to start in 2009) and then again approximately 1 year later at each showcase unit.

The primary study populations included all showcase unit staff and a sample of
patients discharged from each showcase unit, in addition to the vice presidents of
clinical services from each DHA and the IWK. On the basis of an estimated response
rate of 40% and desiring to be 95% confident in detecting a 10 percentage point shift
in patient satisfaction (assuming a baseline prevalence of 70%,") a sample of approx-
imately 950 patients was selected from across the 14 showcase units in 2009 and
2010 (Colton, 1974). This meant randomly selecting approximately 70 patients
discharged from each show case unit in the 4-month period between approximately
March and June 2009, with follow up in 2010. All (approximately 800) unit staff
were invited to complete the survey at both points in time.

Focus groups were conducted with a purposive sample of key stakeholders,
including the staff of all 14 showcase units (ranging from 4 to 15 participants per
unit in both 2009 and 2010) as well as the vice presidents of patient care from each
DHA and the IWK, at the beginning and the end of the evaluation period.

Data Analysis

Given that some of the showcase units had begun implementing components of the
Collaborative Care Model (e.g., changes to staffing mix) before the first round
(2009) of evaluation data collection, the focus of the data analyses was to examine
associations between process variables that reflected the extent to which MOCINS
activities were implemented and outcome variables that reflected provider, patient,
and system impacts. This analysis was performed on both the baseline (2009) and
follow-up (2010) data.

Provider workplace indices were derived from several series of related but indepen-
dent variables in the providers’ questionnaire. These indices reflect the effects of key
MOCINS activities, and in this sense, they are provider outcome variables but also
measures of the degree to which units are exhibiting the characteristics described by
the Collaborative Care Model. Examples include care coordination, care planning,
assistive personnel integration, team climate, role clarity and role conflict, and overall
job satisfaction. Statistical associations between the providers’ attendance at PD
sessions and their score on these workplace indices were examined. Associations

“Statistics Canada (2005) estimates patient satisfaction in Nova Scotia to be around 86%. For this study, a
more conservative estimate of 70% was used, which requires a larger sample size.
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between provider workplace indices and patient outcomes were also examined at the
unit level. In this way, these workplace indices function as either process or outcome
indicators, depending on whether one is attempting to understand the effectiveness of
MOCINS activities or the impact of workplace characteristics on patients, staff, and
the health care system overall.

For provider and patient outcomes, the difference between 2009 and 2010 was
tested using t-tests® and chi-square tests with adjustment for showcase unit. For
unit-level system outcomes, the 2009-2010 difference was tested with paired #-tests
and chi-square tests. Multivariate statistical techniques used were multiple linear
regression when the outcome variable was continuous (e.g., the workplace indices)
and logistic regression analysis when the outcome variable was categorical (e.g.,
emergency room visits or general health status). Adjustment for stratified sampling
method (using SAS PROC SURVEY) as well as for showcase unit, provider age,
sex, occupation and years in the unit (for the provider survey), and patient age and
sex (for the patient and family survey) was carried out (Aday and Cornelius,
2006). The multiple-testing environment was accounted for with Bonferroni adjust-
ment (Bland and Altman, 1995).

Following the second and last rounds of data collection, the data from the initial
and follow-up provider data collection tools were linked by respondent identification
number. This allowed for the calculation of change in the outcome indicators
between initial to follow-up assessments, and the estimation of association between
process indicators (e.g. engagement in MOCINS activities) and these changes after
adjustment for potential confounders. Regression coefficients were estimated by
maximum likelihood using generalized models.

Data in the APR were analyzed to generate unit-level variables (e.g. staff turnover
rate) and then linked with the patient and provider data via the respondent’s showcase
unit. The association between individual provider workplace indices, which reflect the
implementation of MOCINS initiatives (e.g. care coordination and team climate), and
unit-level system outcomes (e.g. provider productivity) was tested using multilevel
models. The association between the unit mean provider workplace indices and the unit
mean system outcomes was tested using ordinary least squares regression (OLS).

Focus group facilitators directed the discussions around four broad areas: successes,
challenges, transferability, and sustainability; the discussions were audio recorded,
transcribed, and analyzed to identify key themes.

The purpose of these analyses was to understand, first, the degree to which the show-
case units grew to more closely exhibit the workplace characteristics described in the
Collaborative Care Model during the course of the study; second, the degree to which
any such changes were associated with participation by unit staff in MOCINS activities;
third, the degree to which outcomes at the patient (e.g. satisfaction with care), provider
(e.g. job satisfaction) and system (e.g. overtime use) levels improved during the study
period; and fourth, the degree to which workplace characteristics were associated with
improvements in those outcomes.

80ut of about 250 provider respondents in each survey, 55 were the same individuals in both (about 20%).
Given that about 80% of the samples were independent, and the total samples provide more power, and the
t-test is robust with respect to violation of assumptions, independent 7-tests were used in these analyses
unless otherwise stated.
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RESULTS

The results of the outcome mapping portion of the evaluation are presented as follows.
Described first are the perspectives of the showcase unit managers on implementation
of the MOCINS initiatives, followed by results from the provider survey, the patient
and family survey, and the APR. The results of linking the data from different sources
are then presented. Finally, themes emerging from the focus group discussions are
described.

MOCINS Implementation

Completed APRs were obtained for 13 of 14 showcase units in 2009 and all 14 in
2010. As few as nine and as many as 13 of the showcase unit managers (two of
the units share the same manager) responded to individual questions on the APRs,
with response rates to individual questions improving in 2010.

Few of the managers indicated that the showcase units had been allocated additional
resources—financial or otherwise—to implement MOCINS. This is consistent with the
vision of MOCINS being a largely “cost neutral” initiative; the differing responses may
reflect a difference in what individual managers considered to be “resources”. Fewer
than half of the managers agreed that the unit had sufficient resources to implement
MOCINS; however, most reported receiving adequate support to implement MOCINS
from government and their health authority in both 2009 and 2010.

Administrative Process Record data indicated that all 14 units provided clinical skills
development and mentorship activities before both the first and second data collection
periods. In addition, all units provided role optimization activities after the first and
before the second data collection period, and the majority provided other types of PD
opportunities for staff between the two data collection periods. The majority of unit
managers also reported hiring assistive personnel as part of MOCINS and that various
patient care review processes—such as interprofessional care planning, documentation,
and discharge planning—had been reviewed before either period. Less than a third of
managers reported that clinical pathways had been reviewed prior to the first evaluation
period, but more than half reported that they had prior to the second.

MOCINS Patient and Family Survey

To administer the patient and family survey, questionnaires were mailed through the
provincial health care insurance provider to 971 patients discharged from any of the
14 showcase units between 1 March and 30 June 2009 (for the first round of data
collection) and 1 January to 30 April 2010 (for the second round of data collection).
Completed questionnaires were received from 294 (30% response rate) in 2009 and
311 in 2010 (32%). The 2009 sample was 69% female with an average age of 57,
whereas the 2010 sample was 60% female with an average age of 67. Although there
were some differences in these characteristics between the samples and the
corresponding patient populations, analyses of the patient and family survey data were
weighted to adjust for these differences.

Figure 2 presents the proportion of patients reporting each of the Picker Patient Expe-
rience items on the 2009 and 2010 surveys. All experience items showed improvement
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Figure 2. Patient/family-reported hospital experience on Model of Care Initiative in Nova
Scotia showcase units, 2009/2010

during this period of time, although none of the improvements was found to be statisti-
cally significant.” The item experienced by the highest proportion of patients at both
points in time was “Not sufficiently involved in decisions”—53% of patients and fami-
lies surveyed reported feeling this way in 2009, with 49% reporting as much in 2010.
Lengths of stay reported by showcase unit patients in both the showcase units them-
selves (p=0.040) and in the hospital overall (p=0.083) were lower in 2010 than in
2009. Patients in 2010 also reported fewer emergency room visits, readmissions, and
better health within a month of discharge compared with those in 2009, although these
differences were not found to be statistically significant by chi-squared analysis.

MOCINS Provider Survey

Invitations to complete the first and second questionnaires were sent to all providers
across the 14 showcase units during the first data collection period. A total of 231 out
of about 800 responded to the first questionnaire (29% response rate) and 264 of 755
to the second (35%). Analysis was weighted by age and sex of the respondents to adjust
for nonresponse. Descriptive statistics on the respondents to both samples are provided
in Table 1.

All provider workplace indices were found to have a high level of internal consis-
tency reliability when tested following their first administration, with Cronbach’s
alphas of 0.75 or higher. The descriptive statistics for these and other provider
outcomes as measured in both surveys are provided in Table 2.

The overall “scores” of the showcase units on care coordination, assistive personnel,
team climate, discharge planning, and job satisfaction scales all increased statistically
significantly from 2009 to 2010 (Table 2). Providers also reported working

This study was powered to detect a 10 percentage point shift at p < 0.05. Most shifts were less than
10 percentage points. A sample powered to detect a five percentage point shift would have been prohib-
itively large.
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Table 1. Distribution of provider survey respondents, Nova Scotia Department of Health, 2009/2010

2009 distribution 2010 distribution

Descriptor (n=231) (n=264)
Profession

Registered nurse 50% 37%
Licensed practical nurse 28% 22%
Unit clerk 7% 3%
Physician 2% <1%
Other (e.g. physician, occupational therapist, 14% 29%
physiotherapist, pharmacist, and assistive personnel)

Gender

Female 96% 93%
Male 5% 7%
Age

20-29 31% 23%
30-39 21% 23%
40-49 27% 24%
50-59 18% 18%
60-69 2% 3%

substantially less overtime in 2010 compared with that in 2009 (p =0.045). Although
not statistically significant, it is noteworthy that role clarity increased and role conflict
(an opposite construct) decreased from 2009 to 2010. These analyses were adjusted for
the showcase unit so that any pre-existing differences did not influence the results.

Although showcase units started the MOCINS initiatives at different times, the provider
workplace indices did not appear to vary significantly with the length of time between their
respective start dates and the first set of data collection in the evaluation. The exception
was the assistive personnel index, which increased with length of time since the unit started
the MOCINS project (p =0.0004). This may indicate that the workplace characteristics
reflected by this index required the most time to influence; it may also indicate that many
of the showcase units had a pre-existing capacity for adapting to change quickly.

The association between the workplace indices and provider attendance at
MOCINS PD sessions is reported in Table 3. Only those associations found to be
at or close to the conventional level of statistical significance are shown.

According to the 2009 provider survey, attendance at various types of PD sessions
was associated with higher scores on several workplace indices. Results from the
2010 survey show similar associations, although fewer of them (reasons for which
are discussed in the succeeding paragraphs).

Although not shown, provider attendance at technology skills development oppor-
tunities was associated with shorter patient lengths of stay in the showcase unit and a
higher level of patient self-assessed health after discharge.

The associations between provider attendance at PD and changes in provider out-
comes from 2009 to 2010 were also investigated. Of the roughly 500 individuals who
completed either the 2009 or 2010 provider survey, 55 completed both and could thus
be included in this analysis, which was carried out using generalized models. Because
of the smaller N, making it less likely that an association would be found to be significant
because of chance alone, Bonferroni adjustment (Bland and Altman, 1995) was not
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Table 3. Associations between professional development and provider workplace indices,
Nova Scotia Department of Health, 2006

Professional development Associated workplace Regression p-
opportunities attended indices coefficient value

2009 provider survey (N=231)

Technology skills Discharge planning 4.664 0.009
Team effectiveness Care coordination 1.760 0.004*
Assistive personnel 2.556 0.002*
Team climate 4.000 0.023
Role optimization Team climate 6.334 0.004*
Role clarity 3.688 0.002*
Other staff development Care coordination 2.019 0.005%*
Job satisfaction 10.587 0.003*
2010 provider survey (N =264)
Leadership skills Care planning 1.483 0.039
Job satisfaction 6.212 0.023
Technology skills Job satisfaction 6.926 0.014

"Weighted regression analysis; adjusted for age, sex, occupation, years on unit and showcase unit.
*Statistically significant after Bonferroni adjustment.

carried out in this analysis. Table 4 shows the types of PD activities found to be associ-
ated with changes in specific workplace indices at a level of significance of less than 0.1.

Providers who attended PD sessions focusing on leadership skills reported higher
levels of care planning, care coordination, and role clarity on their units in 2010 com-
pared with 2009. Similarly, those who attended sessions aimed at mentorship reported
improved discharge planning and higher job satisfaction scores in 2010 compared with
2009. In addition, providers who attended role optimization sessions reported reduced
role conflict in 2010 compared with 2009.

MOCINS System Outcomes

The mean and median changes in the system outcome measures reported on the APRs
from 2009 to 2010 were calculated and compared using paired #-tests. Whereas the total

Table 4. Associations between professional development and changes in workplace indices,
Model of Care Initiative in Nova Scotia 2009-2010

Attended professional Associated changes in Regression p-
development opportunities” workplace indices (N =155) coefficient”™ value
Leadership skills Care planning 1.541 0.043
Care coordination 2.091 0.099
Role clarity 1.934 0.081
Mentorship Discharge planning 6.269 0.046
Job satisfaction 11.733 0.018
Role optimization Role conflict —6.485 0.015

"Attendance treated as a class variable (0=no attendance in 2009 or 2010; 1 =attendance in
2009 or 2010; 2 = attendance in 2009 and 2010) with reference level coding.
Estimated by maximum likelihood using generalized models procedure.
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number of showcase units in this study was 11 (units within the same hospital were
combined), the number that provided administrative data in both 2009 and 2010 was very
small, ranging from two to six, depending on the variable. The result was that all of
the temporal changes in these variables were highly likely to be due to chance; no
statistically significant differences in these unit-level outcomes between 2009 and 2010
were detected.

Analyses Combining Patient, Provider and System Outcomes

Unit-level data from the APRs and surveys were linked by showcase unit to allow
for additional analysis of associations between provider workplace indices and
patient and system outcomes. To minimize the probability of declaring an associa-
tion significant statistically when in this multiple-tested environment (six outcomes
for every explanatory variable) it is not, the alpha was adjusted (0.05/6) as
per the Bonferroni method (Bland and Altman, 1995) such that the conventional
level of statistical significance (ox=0.05) is met if the p-value is equal to or less
than 0.008.

The associations found between provider workplace indices and patient outcomes
were similar in 2009 and 2010. At both points in time, a higher care planning
index—that is, patients and their families being more involved in planning with
the care team and a more prevalent use of evidence in care planning—was
found to be associated with significantly lower lengths of stay in hospital
(»p=0.005 and p < 0.0001, respectively) as well as better self-reported patient health
following discharge (p < 0.001 in both years). A higher role clarity index was also
associated with significantly lower lengths of stay in hospital (p=0.005 in 2009
and p=0.008 in 2010). Conversely, a higher assistive personnel index—that is,
assistive personnel being more valued, supported and supervised by registered
nurses (RNs) and LPNs—was found to be associated with significantly higher
lengths of stay in the hospital (p=0.001 in 2009 and p =0.005 in 2010); this may
be a reflection of greater use of assistive personal on units with low-acuity, long-term
care patients awaiting alternative placement in the community.

In comparing the mean provider outcomes by showcase unit with the unit-level
system outcomes from the APR, OLS models were used. The association of individ-
ual provider scores with the unit-level system outcomes was also assessed using
multilevel models.Becausethese statistical techniques tended to yield comparable
results, the conceptually simpler OLS models are reported here. Only the statistically
significant (p < 0.05) associations are reported here. Because the n in these analyses
is small (effectively equal to the number of showcase units without missing data), the
risk of a type 1 error (declaring an association significant when in fact it is not) is
also small. For this reason, Bonferroni adjustment for multiple testing was not
carried out. The results of this analysis are shown in Table 5.

Results of this analysis indicate that in 2009, units with higher care coordination
scores had significantly higher LPN productivity. Units with a higher assistive person-
nel index had significantly fewer infections per patient. Units with better team climate
had significantly fewer repeat admissions and medical errors. On units with higher care
planning indexes, there were lower lengths of stay, fewer repeat admissions, fewer
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Table 5. Associations between Model of Care Initiative in Nova Scotia provider workplace
indices and system outcomes, Nova Scotia Department of Health, 2009/2010

Provider workplace Regression p-
index Associated system outcomes coefficient value

2009 provider survey (N=231)

Care coordination LPN productivity® 0.023 0.012

Assistive personnel Infections per 100 patients® —0.380 0.010

Team climate Repeat admissions® —21.31 0.025
Medical errors per 100 patients® —0.178 0.025
LPN productivity® 0.098 0.024

Care planning Length of stay in unit® —0.087 0.008
Repeat admissions® —2.149 0.034
Deaths per RIW cases® —24.43 0.010
Shifts missed because of injury —0.114 0.028
per RN*

Shifts missed because of injury —-0.027 0.019
per LPN*

Discharge planning Repeat admissions® —14.11 0.043
Deaths per RIW case® —174.2 0.002
Shifts missed because of injury —0.1445 0.049
per RN*

Role clarity Repeat admissions® —9.695 0.035
Shifts missed because of injury 0.281 0.043
per RN*

Role conflict Repeat admissions® 10.469 0.007

Job satisfaction Repeat admissions® —44.59 0.010
Medical errors per 100 patients® —0.407 0.009

2010 provider survey (N =264)

Assistive personnel Infections per 100 patients® —0.38 0.010
Job satisfaction” 6.212 0.023

Care planning OH&S incidents® —0.029 0.011
RN productivity® —0.026 0.005

Role conflict Total overtime per staff* —0.119 0.018

LPN, licensed practical nurse; RN, registered nurse.

"Weighted least squares regression analysis.

?Outcomes measured using administrative data.

#Self-reported from provider survey.

*RIW refers to resources intensity weighted, or acuity-adjusted, cases.

deaths,'” and fewer shifts missed because of injury per RN and LPN. Units with a
higher discharge planning index had fewer repeat admissions, deaths, and shifts missed
because of injury per RN. Units with a higher role clarity index had fewer repeat admis-
sions, whereas on units where the role conflict index was higher, repeat admissions
were higher. Finally, in 2009, units with a higher job satisfaction index had significantly
fewer repeat admissions and medical errors per patient.

As noted previously, in 2010 there were fewer statistically significant associations
detected, presumably for reasons discussed in the succeeding texts. Units with a
higher assistive personnel index had fewer infections per patient and higher job

'To account for the varying acuity of patients across the showcase units, the rate of death on each unit
was weighted according to the total resource intensity weight on each unit.
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satisfaction. Units with a lower role conflict index had lower overtime use per staff.
On units with higher care planning scores—that is, units where patient care is
reported to be more evidence based and patients and their families are involved in
care planning—there were fewer occupational health and safety incidents, and RN
productivity'' was lower. This last finding is consistent with RNs shifting their focus
from clinical interventions to care planning and coordination.

Inconsistent with every other result in Table 5 is that in 2009, units with a higher
role clarity index had more shifts missed because of injury for RNs. It is difficult to
explain this finding, particularly in the context of the other results; it is possible it
may be an artifact.

Focus Group Analysis

Most of the subject matter in the focus group discussions fell under one of several
key themes, with considerable overlap. These themes included pre-existing chal-
lenges, team-based patient care, communication, role optimization, leadership, and
stakeholder engagement.

In general, MOCINS was viewed by most front line providers as a valuable under-
taking; indeed, it was viewed by many as “the way we have to go”, although it was
noted that this would require significant adjustments for many providers, particularly
RNs and LPNs. Over the evaluation period, most of the showcase units continued to
make progress in implementing the collaborative care model, and staff continued
to believe it has helped to increase understanding among staff of the respective roles
and scopes of practice of the different health providers on the team, and improved
communication between staff members and with patients and families. These
improvements, in turn, helped to continue to improve working conditions and patient
care as staff reported knowing the patients and each other better as a result of MOCINS.

Health care providers and other team members seeking to implement MOCINS
reported facing a number of challenges, the most significant of which were not related
to MOCINS itself. These included issues such as shortages of staff, equipment and
supplies (consistent with reports from unit managers through the APRs), difficulty engag-
ing physicians, and challenges communicating with other districts. These issues were in
existence for some time prior to the beginning of MOCINS. Additional challenges
encountered during MOCINS implementation unrelated to the initiative itself included
the HINT1 outbreak, labor disputes, unit moves, and changes in patient population.

Of the challenges related to MOCINS itself, the most significant appears to be related
to communication about the initiative. A number of units reported feeling inadequately
informed about MOCINS prior to—and some during—its implementation. Several
units also reported that staff members within and outside the showcase units have been
attributing problems to MOCINS that are unrelated to the project. Increased and
improved communication about the project was identified as being critical to improving
awareness and understanding of MOCINS by staff, patients, unions, and other
stakeholders. This is particularly important with respect to the nurses involved in the
initiative; a number of focus group participants (including nurses) indicated that it

""Number of resource intensity weighted patient days of care per Full Time Equivalent (FTE).
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was hard for them to “let go” of the familiar way of doing things and adjust to working
under the collaborative care model.

LIMITATIONS

As noted previously, MOCINS implementation was initiated on some units prior to
the evaluation commencing, which prohibited a conceptually simpler before-and-
after study design (e.g. Harris et al., 2010). In addition, although many evaluations
of health care initiatives are able to make use of control trials (e.g. Basinga et al.,
2011), such a design was not possible in this study because of the unavailability of
sufficiently matched controls. Although no other province-wide health care initia-
tives were occurring at the same time as MOCINS, the potential of confounding fac-
tors impacting results cannot be entirely ruled out. This said, the findings that (a)
positive work environments were associated with positive patient, provider, and sys-
tem outcomes, and (b) improvements in those environments over time were associ-
ated with staff involvement in MOCINS activities provide some evidence to support
attribution of the positive findings in this study to the MOCINS project. For exam-
ple, although the finding that most provider workplace indices did not vary accord-
ing to the length of time between MOCINS implementation beginning and the first
set of data collection may indicate that the participating units had some pre-existing
capacity to adapt quickly to change, the findings that attendance at MOCINS PD
activities was associated with improvements in these indices suggests that these
activities were significant contributors to these improvements.

The evaluation was limited by the lack of availability of some administrative data to
measure outcomes that may have been affected by MOCINS. Sustained, intensive efforts
by managers of the showcase units yielded improved data collection in 2010 compared
with that in 2009, but several important gaps in the desired data remained. This meant that
potential changes in several indicators over time could not be detected and multiple
measures of the same indicator could not be triangulated; for example, the reductions
in overtime reported by respondents to the provider survey, and the reductions in lengths
of stay reported by respondents to the patient and family survey could not be confirmed
with administrative data. The unavailability of this data would also preclude the analysis
of trends in it prior to MOCINS beginning—for example, to see if certain outcomes were
on an improvement trajectory anyway. The main challenge managers reported encounter-
ing in completing the APRs was in obtaining administrative data from particular sources
at the level of individual units; it seems some of these have been designed to collect and
report data the facility or district level but not the unit level.

The scale of the initiative also limited the power of the evaluation analysis. For
example, in 2010, there were fewer associations between the workplace indices and
system outcomes as well as provider attendance at PD sessions. This may be due, at
least in part, to the reduced variation in each of the workplace index ‘“‘scores’ across
the showcase units in 2010 compared with that in 2009. This reduced variation in
2010 is evinced by the lower Standard Errors of the Means in Table 2. Although a larger
pool of patient, provider, and system data would have allowed for greater power in
detecting such associations, this could only be achieved through an increased number
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of showcase units or through improved response rates as all providers and a large
sample of patients were already invited to participate in the study.

CONCLUSIONS

Findings of the evaluation indicate that almost all patient and family, provider, and sys-
tem outcomes were maintained or improved over the course of MOCINS
implementation. Further, improved outcomes were associated with greater involvement
of unit staff in specific MOCINS activities, which suggests that MOCINS has been at
least partially responsible for these improved outcomes. More specifically, qualitative
data from unit staff indicate that MOCINS has contributed to improved understanding
of different care team roles and improved planning (as envisioned by the Collaborative
Care Model); this belief is consistent with quantitative data showing an association
between provider attendance at MOCINS PD activities and improvements in these
factors over time. Staff further report feeling that these workplace improvements make
for improved patient care; this belief is supported by quantitative data showing that
outcomes for staff (e.g. job satisfaction), patients (e.g. satisfaction with care), and the
system overall (e.g. overtime use) improved during MOCINS implementation and that
these improvements were greater on units that scored higher on these workplace opti-
mization measures—that is, the more units exhibited the desired attributes of the
Collaborative Care Model, the better the outcomes produced by that unit.

The evaluation methodology described here allows for the examination of relation-
ships between the implementation of a complex health care initiative and a wide range
of patient, provider, and system outcomes. The evaluation tools developed to measure
those relationships capture the perspectives of the people most directly impacted by the
initiative in question—the patients, families, health care providers, and administrators
involved in it —and show congruence between the messages reported from these stake-
holders both quantitatively and qualitatively. The incorporation of this range of per-
spectives, and this range of indicators, into the evaluation of a health care initiative is
important to understanding its implementation and impacts. In addition, this study
included results of analysis of administrative data for the showcase units consistent with
the messages derived from the focus groups and surveys.

Ongoing monitoring and evaluation of health system performance is essential to its ef-
ficiency and effectiveness. A rigorous evaluation, however, requires substantial data col-
lection, and whereas evidence-based decision making can be accurately guided by
empirical evidence, without essential data, most decisions will remain inefficacious. It
is therefore critical that policy makers invest in the collection and accessible storage of
data required to guide health system planning. This will facilitate the most effective
use of limited resources.
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