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Abstract
The transition from hospital to home is a vulnerable period for the elderly patient with complex conditions, who
are often frail, at risk for adverse events and unable to navigate a system of poorly coordinated care in the postdischarge period.
This article presents the results of a randomized control trial evaluating the effectiveness of an intervention
involving a care transitions nurse and a rapid response nurse at lengthening the time to first readmission,
emergency department use and total hospital bed days during the 30 days, 60 days and 90 days post-discharge
periods for patients at high risk of readmission. The intervening impact of social isolation and patient frailty was also
evaluated.
No statistically significant differences were found between the intervention and control groups on the time to first
readmission or in the post-discharge emergency department or inpatient bed use. Social isolation and frailty were
not shown to significantly influence these outcomes.

Keywords: Care transitions; Rapid response; Frailty; Integration;
Readmissions
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Patients are being discharged more quickly, allowing less time for
providers to prepare patients and their families for discharge [1-4].
Patients are more medically complex [3] and are discharged before
they have completely recovered [5-7].
Achieving seamless transitions and coordination of post-discharge
care is challenging given the high degree of system fragmentation [8].
Medical specialization and organizational separation between
community, hospitals and physician services creates a degree of system
complexity that increases the probability of failed communication
between providers and discontinuity in care [3,9]. The information
transition from one provider to another is often incomplete as the
patient moves from one care setting to another [3,6,10].
While achieving seamless transitions between care settings is viewed
as crucial to high-quality care particularly for the frail older person;
adverse events, at the point of transition, occur with regular frequency
[11-14]. These include: medication errors, communication breakdowns
between providers, incomplete and inaccurate transfer of information,
inadequate patient and caregiver education, complex and poorly
understood discharge instructions, errors in follow-up of diagnostic
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tests, infections, falls and complications related to procedures and
limited access to services [12,15-17].
Hospitals traditionally have viewed discharge as a transaction,
signifying an end point, where they are done with the patient, letting
others, whether it be the family or other community providers, deal
with often unresolved or unplanned for issues [18-20]. In recent years,
significant interest has developed around the implementation of care
transition interventions, as care coordinating mechanisms, to reduce
avoidable readmissions and other adverse events in the post-discharge
period [3,21-28].

Study Purpose and Overview
This study was completed in two phases. The first phase involved a
randomized control trial which tested the efficacy of an intervention
involving a care transitions nurse and a rapid response nurse plus
home care follow and referral to a chronic disease management clinic.
The aim was to lengthen the time to first readmission or emergency
department visit and reduce total post-discharge inpatient and
emergency department use within the time intervals of 30 days, 60
days and 90 days from the time of discharge of the index admission. It
is the results of the randomized trial that are presented in this study.
The second phase involved a qualitative analysis using focus groups
and individual interviews, involving providers, to identify the factors
that facilitated or were barriers to the implementation of this care
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transitions intervention. These results are presented elsewhere
(Author’s Article).

Methods
The research was approved by the Research Ethics Boards of
Laurentian University, Health Sciences North and the Northeast
Community Care Access Centre.
Eligible patients in the randomized trial were selected from a
population of patients admitted from home or a home-like setting
between June 2013 and June 2014 to an academic health sciences
centre located in the City of Greater Sudbury in north-eastern Ontario,
Canada. Patients were admitted from the emergency department and
had at least one admission in the last 12 months with one or more of
the following chronic conditions: congestive heart failure (CHF),
chronic obstructive pulmonary disease (COPD), diabetes or dementia.
The LACE index was completed on all patients to identify the patient’s
risk for readmission. The LACE index uses the criteria of: length of stay
(L); acuity (A); comorbidity (C); and emergency department use (E)
[29]. Patients with a LACE index of >10 were eligible for enrolment.
Excluded were patients admitted from a long-term care, chronic care
facility or patients with severe cognitive impairment or a mental health
or palliative diagnosis and patients unable to consent.
Patients meeting the inclusion criterion were randomized to either
the intervention group or the control group. A stratified blocked
randomization process was used for assignment [30]. Patients, care
providers and the researcher were unaware of the patient’s assignment
prior to enrolment.
Patients in the control group received usual discharge planning and
home follow-up support. For patients in the intervention group, a
patient-centred care plan and discharge plan was developed and
comprehensive in-hospital teaching completed using teach-back as
well as a medication reconciliation completed by the hospital’s care
transitions nurses.

A hand-off occurred between the hospital-based care transitions
nurse and a community-based rapid response nurse. The rapid
response nurse conducted an in-home follow-up visit within 24 to 48 h
after discharge. Additional in-home and telephone follow-up was
provided by the rapid response nurse for a period of up to 30 days
post-discharge. Patients randomized to the intervention group were
referred for follow-up at one or more of the following chronic disease
management clinics for diabetes, CHF or COPD. High-risk patients
without access to a primary care provider were referred to the Shortterm Assessment and Treatment (STAT) service at the hospital (Figure
1).

Data Collection Methods and Instruments
The frailty index of all patients was measured using the
Comprehensive Geriatric Assessment, Frailty Index web-based version
(Videx: FI-CGA) [31] their social isolation score was measured using
the Friendship Scale [32] and their satisfaction with the transitions was
measured using the15-item Care Transitions Measure administered via
telephone at least 30-days post-discharge by a research assistant
blinded to the patient’s assignment [33]. Other data collected included
the number of inpatient admissions and emergency department visits
in the 6-month period prior to the index admission, the number and
length of stay of hospital admissions and emergency department visits
in the post-discharge period, admission date, visit dates and discharge
dates of intervention group patients who received the communitybased rapid response nursing service.

Analysis
The data analysis was completed based on the intention-to-treat
principle using IBM SPSS Version 21 (2012) software [34]. The time to
first readmission and the time to first emergency department visit were
analyzed using the Kaplan-Meier Survival Analysis. The Fisher exact
test was used to compare the differences in utilization rates, between
the intervention and control groups for the number of readmissions,
emergency department visits at 30 days, 60 days and 90 days into the
post-discharge period. The Mann-Whitney U test was used to compare
total bed-days for the same periods. Two-way analysis of variance was
used to determine if there was intervening impact of frailty and social
isolation on post-discharge utilization (Table 1).
Randomized Assignment

Intervention n (%)

Control n (%)

Characteristic

136

133

Age (Mean, M, Standard & Deviation,
SD)
75.11 +/- 10.9

75.21 +/- 10.4

Gender
Male

65 (47.8)

58 (43.6)

Female

71 (52.2)

75 (56.3)

Yes

51 (37.5)

54 (40.6)

No

85 (62.5)

79 (59.4)

Apartment

42 (30.9)

45 (33.8)

House

65 (47.8)

64 (48.1)

Lives Alone

Figure 1: Overview of care transition and rapid response
intervention.
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Assisted Living

9 (6.6)

Friendship Score (Social Isolation)

M=17.60,
SD=6.225

M=18.18,
SD=6.014

Frailty

M=0.591,
SD=0.124

M=0.592,
SD=0.119

11 (8.3)

Retirement Home

12 (8.8)

7 (5.3)

Extended Family

8 (5.8)

6 (4.5)

Married

58 (38.2)

57 (42.9)

Common Law

2 (1.5)

1 (0.8)

Divorced

11 (7.3)

11 (8.3)

Single

16 (11.8)

14 (10.5)

Widow

49 (36.0)

50 (37.6)

<6

2 (1.5)

10 (7.5)

>5<10

23 (16.9)

6 (4.5)

>10<20

89 (65.4)

59 (44.4)

>20

22 (16.2)

58 (43.6)

Yes

121 (89.0)

118 (88.7)

No

15 (11.0)

15 (11.3)

Number of Chronic Diseases

(M=4.48,
SD=1.755)

(M=4.34,
SD=1.723)

1

14 (10.3)

2

Marital Status

Number of Medications

Table 1: Demographic and health characteristics, intervention and
control groups.

Previous Health System Utilization
The patient population enrolled in the trial experienced frequent
inpatient admission and emergency department use in the six months
preceding entry into the trial, with 32% of the intervention and 25% of
the control group having more than one admission and 23% of the
intervention and 26% of the control having more than one emergency
department visit in the previous six months. This information is
summarized in Table 2 below.
Characteristic

Intervention
(%)n=136

n Control n (%)
n=133

Previous
Readmissions (M=1.500, SD=0.8861)
last 6 months

(M=1.059, SD=1.434)

1

92 (67.7)

98 (73.7)

2

29 (21.3)

28 (21.8)

3

8 (5.9)

3 (2.3)

4

6 (4.4)

1 (0.8)

10 (7.5)

5

0 (0)

1 (0.8)

12 (8.8)

16 (12.0)

6

1 (0.7)

1 (0.8)

3

10 (7.4)

20 (15.0)

Previous ED Visits Last 6 (M=4.48, SD=1.755)
Months

(M=1.093, SD=1.535)

4

20 (14.7)

13 (9.8)
0

59 (43.4)

63 (47.4)

5

19 (14.0)

21 (15.8)
1

46 (33.8)

35 (27.1)

>5

61 (44.85)

53 (39.9)
2

14 (10.3)

12 (9.02)

3

8 (5.9)

11 (8.3)

4

4 (2.9)

5 (3.8)

5

3 (2.2)

4 (3.0)

>5

2 (1.5)

2 (1.5)

Primary Care Physician

Congestive Heart Failure
Yes

64 (47.1)

67 (50.4)

No

72 (52.9)

66 (49.6)

Diabetes
Yes

66 (48.5)

67 (50.4)

No

70 (51.5)

66 (49.6)

Yes

82 (60.3)

75 (56.4)

No

54 (39.7)

58 (43.6)

Yes

31 (22.8)

23 (17.3)

No

108 (77.2)

106 (82.7)

LACE

M=13.750,
SD=2.090

M=13.870,
SD=2.302

COPD

Dementia
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Table 2: Previous 6 month admissions and emergency department
visits.
The mean LACE index scores for the patients enrolled in the trial
was 13.8 and predictive of a 19.8% to 23% probability of readmission
or death within 30 days of discharge [29]. With a Friendship score
mean of 17.89, the enrolled patients would best be characterized as
marginally socially connected [32]. With a mean frailty score on
admission of 0.59, the study population could be considered as very
frail [35].
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Post-discharge utilization
In total, 251 of the 269 patients enrolled in the study were
discharged home after their index admission. These 251 patients
experienced a total of 272 readmissions during the study period. These
readmissions resulted in the utilization of 5,197 bed days, representing
the equivalent utilization of 11.7 inpatient hospital beds.
The mortality rate for those patients who entered the trial was 22.7%
within a 12 months period. The mean frailty score for those who died
was (M=0.638, SD=0.104) and significantly higher than those who did
not (M=0.579, SD=0.123), t (267)=3.401, p=0.001.
The post-discharge inpatient readmission rates for all patients
calculated from the discharge date of the index admission were: at 30
days, 22.3%; at 60 days, 37%; and at 90 days, 49%. The post-discharge
emergency department utilization rates for the same period were: at 30
days, 22.31%; 60 days, 37.05% and 90 days, 49%.
Based on the Fisher’s exact test, no statistically significant
differences were found between the intervention and control groups on
the number of inpatient readmissions at 30 days, (p=0.76), 60 days
(p=0.79) and 90 days (p=0.90) or the number of emergency
department visits at 30 days (p=0.63), 60 days (p=0.68) or 90 days
(p=0.54). No significant differences were found in the total hospital
bed days used between the intervention and control groups based on
the Mann Whitney U at 30 days Median Intervention (6), Median
Control (7), U=370.5, p=0.390; 60 days Median Intervention (6.5),
Median Control (7), U=728, p=0.791 and 90 days Median Intervention
(7), Median Control (8), U=1046.5, p=0.783.

Time to first readmission and emergency department visit
The time to first readmission and emergency department visit from
the discharge date of the index admission was analysed using a
Kaplan-Meier survival analysis. The median time to first readmission
after the index discharge was 58 days. The median time to first
emergency department visit was 52 days. Based on the log rank
(Mantel-Cox) test, there was no statistically significant differences in
the time to first readmission between the intervention and control
groups (Figure 2; X2 (1, N=251)=0.165, p=0.685); nor were there any
statistically significant differences in the time to first emergency
department visit (Figure 3; X2 (1, n=251)=0.168, p=0.682).

Figure 3: Time to first post discharge emergency visit (days).

Impacts of frailty and social isolation
No correlation was found between frailty and the time to first
readmission, r (141)=-0.054, p=0.531, or the time to first emergency
department visit, F (2,120)=0.691, p=0.503.
No differences were observed in the time to first readmission by
friendship category, F (4,133)=2.366, p=0.056 or the time to first
emergency department visit by friendship category, F (4,116)=1.754,
p=0.143.
Two-way analysis of variance demonstrated a main effect of gender,
F (1, 119)=4.827, p=0.03, with females having a statistically
significantly shorter time to first emergency department visit. There
was no significant interaction effect of gender and living alone. F (1,
119)=0.022, p=0.882. No statistically significant differences in time to
first emergency department visit were found between those who lived
alone and not alone, F (1, 119)=0.018, p=0.892.

Discussion
This care transition intervention differed from others, such as
Naylor’s Care Transitions Model, Coleman’s Care Transition Program
[3,24] and others which used a liaison or navigator roles to serve a
system-spanning function, linking and coordinating care by
facilitating the flow of information between care settings [36]. This
particular study attempted to replicate the care coordination benefits
of these previous studies by dedicating individuals within each
organization the accountability for coordinating the development of
the transitional care plan , the hand-off and post-discharge follow-up.
The results of this particular study demonstrated that the intervention
had no effect. The reason the intervention had no effect may be
attributed to factors related to the patients, the design of the
intervention/work process and/or the relationships between staff
participating in the study. These are explored below.

Patient Factors

Figure 2: Time to first readmission, intervention vs. control.
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Patients selected for the intervention may have been simply too frail
to have benefited from the intervention - a view supported by the
providers who articulated this notion in the qualitative study reported
elsewhere (Author’s Article). Additionally, support for this assertion
comes from comparing the results of this study with the work of Evans
et al. [37].
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The frailty index used in this trial is based on the counting of
accumulated deficits in health, based on clinical signs, symptoms,
diseases, laboratory and radiographic abnormalities. This information
is typically collected on the basis of a comprehensive geriatric
assessment [35,38]. The number of deficits a person has is expressed as
a ratio of the total number of deficits measured to yield an individual
score between 0 (no deficits) to 1 (all deficits present). The larger the
number of deficits an individual possesses, the greater their potential
for adverse health outcomes, including death. The index is calculated
based on the presence or absence of deficits. An individual with 20
deficits would have a frailty score of 20/92=0.22 [39]. Where an
individual has accumulated two-thirds of the potential deficits, they
are considered frail.
Evans et al. [37] tested the prognostic capacity of the frailty index in
an acute care setting in relation to the risk of death, length of stay and
discharge destination. Patients discharged home had the lowest
admitting mean frailty index at 0.38, compared to those who died
(Frailty Index=0.51) and those discharged to a nursing home (Frailty
Index=0.49). The mean frailty score for the population cohort in this
trial was 0.59, indicative of a highly frail population. The frailty of the
population is corroborated by the finding that 18 of the patients
enrolled in the trial were lost to death prior to discharge home and the
overall mortality rate for the trial period was 22. 7%. A further
indication of the frailty of the population was the mean LACE score for
the population which was 13.9, predictive of a 23% percent probability
of mortality or hospital readmission within 30 days and consistent with
the current trial’s 30-day readmission rate of 22.31% in the current trial
[29]. Finally, the distribution of frailty scores in the trial followed a
normal distribution. In work done by Mitnitski et al. [35] they found
that a normal distribution of frailty scores in a population is consistent
with one whose adaptive potential is considerably compromised, that
is, systems having large number of “independent and uncompensated
failures of subsystem and elements”. According to Mitnitski et al. the
distribution of well groups follows the gamma distribution [35].
While few trials have focused specifically on highly frail patients, in
a mixed method study using a pre-post design, Ornstein et al. [40]
applied a care transition intervention to a patient population that
included patients with cognitive impairment, that were generally older
with an average age of 81 years, more frail, requiring assistance with
five or more activities of daily living and utilizing more than 8.2
medications. The intervention did not demonstrate a reduction in
hospital readmissions or costs [40]. There is not yet consensus in the
literature as to what patient population is most appropriate for what
intervention. As pointed out by Hansen et al. [41], the significant
challenge in evaluating care transition interventions are that
populations have not been well defined in terms of objective measures,
making comparability difficult [41].
The distribution of social isolation scores were different for men
compared to women. Social isolation scores for men living alone were
significantly lower (more isolated) than for men living with a
significant other or extended family. On the main question of the
intervening impact of social isolation on the time to first readmission,
no differences were found by social isolation category nor were
differences found between social isolation category and the time to
first emergency department visit or total inpatient bed utilization by
social isolation category. Friendship scores, that is, the measure of
social isolation used in this study were not a predictor of health care
utilization.
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The time to first readmission analysis showed that women who lived
alone had a statistically significantly shorter time-span to first
readmission compared to men who lived alone. It may be that women
are more likely to seek help earlier than men or that they have better
social networks to encourage them to seek out care. The assertion that
women living alone have a more fully developed social networks
compared to men and have better social connectedness is supported in
the literature [42,43].

Intervention Design
A fundamental issue in the design of the intervention was that the
home follow-up period was limited to 30 days. Given the frailty of the
population, this was probably not sufficient. Many transitional
interventions have longer periods of follow-up and have demonstrated
longer-term success in changing health status and health utilization
behaviours of the population they serve [44,45]. Naylor et al. [46]
suggests that although transition interventions are successful in
improving the patient’s self-management capacity, there is a need for
on-going follow-up in the post-discharge period given the on-going
progressive nature of the chronic conditions of patients and in the case
of this particular study, increasing levels of frailty.
This study differed from previous studies in that it implemented a
hospital-to-home care transition initiative that spanned two different
organizations. Involving two organizations is a function of the
fragmented nature of Ontario’s healthcare system where hospitals and
home care agencies are separate entities. The initial study design
contemplated utilizing a hospital-based care transition nurse in a
liaison or navigator role, serving a system-spanning function, similar
to work done elsewhere [24,47]. In the pilot phase of the trial, the care
transitions nurse prepared the patient for discharge and followed the
patient into the community for a period of up to 90 days. The pilot was
found to be financially unsustainable for the hospital as it did not have
sufficient resources to pay for all of the nursing hours required to
implement the proposed model. As discussed in the literature, financial
resource limitations represent a significant barrier to the
implementation of care transition interventions [24,48].
The introduction of the Rapid Response Nurse Program by the
Northeast Community Care Access Centre provided an opportunity to
align the work of the care transition nurses with the rapid response
nurses. To leverage available financial resources, the intervention was
redesigned. The redesign of the work processes related to the
information transfer protocols was left in the hands of the care
transition and rapid response nursing teams and was led by the
Coordinator of Care Transitions from the hospital and the Manager of
Rapid Response from the Community Care Access Centre.

Work Process Design
A qualitative review was undertaken as part of this study. The
detailed results of this review are presented elsewhere (Author’s
Article). These results provide insight into the challenges associated
with the design of the work processes and relationships between
professionals working in the two organizations and responsible for
transitioning patients.
The data for the Qualitative study was collected through individual
interviews and focus groups and the results analyzed using thematic
content analysis. Based on the data collected it was found that the
effectiveness of transitional coordination efforts was thwarted by
ineffective communication which affected the quality of the underlying
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relationships between the two teams. Other barriers included: issues of
role clarity, role awareness and lack acceptance of the positions within
the respective organizations, the adequacy and reinforcement of
coordinating mechanisms by the teams and management and the
effectiveness of the information exchange protocols which were
characterized as complex and cumbersome.

primary care follow-up in the post-discharge period is associated with
the reduced risk of readmission [52,53]. This may have had an
intervening impact on patient outcomes and would be a further area of
research.

Another issue with the design of the intervention is that process and
outcome measures were not shared with the teams on an on-going
basis. This was not part of either the research design or program
implementation strategy. The monitoring and tracking of shared
process and outcome measures is one way in which alignment between
the two teams might have been better achieved. The idea of creating
alignment through measurement accountability has been suggested by
others as a way to force the forging of partnerships between providers
to create a greater degree of mutual accountability to each other, the
patient and the system [49]. The assertion is that what gets measured
drives leadership and organizational behaviour. Naylor et al. [46]
argues for the expansion of publicly reported measures for both
transitional care processes and outcomes as a way to generate real
system change with measures which address patient and care-giver
experience, with potentially avoidable readmissions and financial
benefit identified as priority areas of measurement [46,48]. A more
formally structured accountability relationship at the organizational
(macro) level to better link the outcomes of the teams at the micro
level to organizational outcomes and accountabilities may have been of
benefit in the case of this intervention.

Effective patient transitions between organizations are achievable
but are complex undertakings influenced by factors related to the
patient, the design of the coordinating mechanism and relationship
between professionals responsible for delivering care.

These challenges faced by both of the teams is reflected in the
literature related to transitions and discharge [50,51]. Finally, as
articulated in the work of others, the success of any care transitions
intervention is the function of leadership [46]. During the course of
this study there was leadership turnover and this clearly made the
implementation more of a challenge.

Implications
This study raises several questions requiring further consideration
in the design of transitional interventions particularly where the
transition occurs between two different organizations. Careful
consideration needs to be given to the intervention design,
information transfer processes, organizational alignment and
relationships and mutual organizational accountabilities. Achieving
this requires strong leadership direction and on-going monitoring of
performance. Additionally, consideration needs to be given to targeting
the right intervention to the right patient population. Finally, there
needs to be recognition that there will be an investment effect, that is,
achieving the intended results of the intervention will take time.

Limitations
While there are several limitations, three major ones will be
mentioned. Firstly, the results of the trial may not be generalizable to
different population groups. The patient population in this study was
generally very frail and the results might be different with a less frail
population. Secondly, maintaining adherence to study protocols
proved to be difficult. A total of 10 patients in the intervention group
did not receive the intervention and 18 patients in the control group
did receive the intervention. There is no evidence that this
contamination was systematic. Finally, timeliness of primary care
follow-up in the post-discharge period was not formally evaluated as
part of this trial. Several studies have demonstrated that timely
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Conclusion

This randomized trail tested a care transitions and rapid response
nurse intervention. Given the patient frailty and multi-morbidity the
goals for the intervention may have been unrealistically high for a very
old, frail, and sick patient cohort. The intervention may have been
more effective with another patient population. An approach with the
current patient population which focused on managing the palliative
nature of their frailty may have been of more benefit. Modifications to
the design of the coordinating mechanisms of the intervention are
warranted with particular attention being paid to professional
relationships and measurement of both the processes of work and
outcomes of the patient. The length of the post-discharge follow-up
period also should be extended.
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