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Abstract
Dependence in the Activities of Daily Living (ADL) is associated with increased health care consumption. This study aimed to determine if
an intervention involving a continuum of care for frail elderly people reduced the use of in-hospital and outpatient care; and if healthcare use
differed by subgroups based on ADL dependence.
This was a non-blinded randomized controlled trial. Participants (n=161) were aged 65-79 years with at least one chronic disease, and
dependent in at least one activity of daily living (ADL); or aged 80+ years; and sought care at the emergency department. Exclusion criteria
were immediate need of assessment and treatment by a physician, severe cognitive impairment, and palliative care. The intervention involved
collaboration between a nurse with geriatric competence based in the emergency department, hospital wards, and a municipality-based multiprofessional team with a case manager that provided care for the elderly people, care planning in the home, and active follow-up. Participants
were divided into subgroups based on ADL dependence during the analysis. In the intervention group, participants classified as independent
in ADL had fewer visits to a physician compared with the control group. The intervention group received more home visits by occupational
therapists/physiotherapists, probably attributed to the rehabilitation inherent to the intervention. Time to first readmission was almost twice as
long for independent participants in the intervention group compared with the control group (not statistically significant). Further research with
a larger sample size and longer follow-up is needed to confirm if the intervention also reduces in-hospital care.
Keywords: Frail elderly, intervention study, randomized controlled trial, healthcare consumption, activities of daily living
Abbrevations: RCT: Randomized Controlled Trial; ADL: Activities Of Daily Living; ED: Emergency Department

Introduction
Frail elderly people are at high risk for developing chronic
diseases, multi-morbidity, and functional impairments. In many
cases, this leads to dependence in the activities of daily living
(ADL) [1-3]. Dependence in ADL is associated with increased
healthcare consumption, including in-hospital care and
outpatient visits [4-9]. Deterioration in ADL is common before
and during hospital stays, especially among older patients. This
leads to many older patients being less able to perform ADL
when discharged from hospital than they were before the onset
of their acute illness [10]. The oldest patients are also less likely
to recover this lost ADL ability, and are at risk of developing new
functional deficits during their hospital stay [10]. Therefore,
actions that lead to elderly people maintaining or improving
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their ADL ability have the potential to reduce the need for health
and social care.
A review of outpatient case management by the Agency
for Healthcare Research and Quality found limited impact on
patient-centered outcomes, quality of care, and resource use for
patients with chronic illness. However, for frail elderly people
they state that case management programs have potential to
help avoid or reduce functional loss, improve quality of life,
maintain independence, and may also forestall hospitalizations,
Emergency Department (ED) visits, and skilled nursing facility
use [11]. This may be accomplished through coordinating
care for complex illnesses, and preventing adverse events and
disease exacerbations. A recent systematic review of the effect
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of personal case managers for the frailest elderly people by the
Swedish National Board of Health and Welfare found moderate
evidence that the mean hospital stay was reduced by almost 2
days over a 1-year period, and low evidence for a reduced risk
of being hospitalized over a 6-month period [12]. An integrated
approach across hospital and community settings is needed to
reduce unnecessary use of hospital beds by elderly people.

Reviews of randomized controlled trials on integrated and
coordinated interventions targeting frail elderly people living
in the community found that some studies reported reduced
healthcare use, whereas others reported no effect [13,14].
Another review of clinical trials (randomized or controlled)
that aimed to reduce readmissions in older patients showed
that three of 17 in-hospital interventions and seven of 15
interventions with home follow-up had a positive effect on
readmission. They concluded that interventions with home
care components seemed more likely to reduce readmissions
in elderly people [15]. Single-component interventions are
unlikely to significantly reduce readmissions, and the effect
on readmission rates is related to the number of components
included in the intervention [16].
The study “Continuum of Care for Frail Elderly People”
involved a complex intervention that aimed to create a
continuum of care for elderly people from the ED to their own
homes [17]. The intervention included home care components
such as a community-based case manager supported by a multiprofessional team, and active follow-ups by the case manager.
Earlier publications on the study have reported positive effects
on ADL [18], satisfaction with care [19], and life satisfaction
[20], but no effect on frailty status [18]. Frailty was in this study
defined based on the frailty phenotype by Fried et al [21], with
the addition of impaired cognition, balance and sight, with 3
or more criteria indicating frailty and 1-2 criteria pre-frailty.
As dependence in ADL is known to have impact on health care
utilization and the intervention had effect on ADL, we found it
worthwhile to analyze if the health care use differed between
intervention and control groups in the complex intervention
“Continuum of Care for Frail Elderly People”.

Material and Methods

The aim of this study was to determine if the intervention
“Continuum of Care for Frail Elderly People” could reduce the use
of in-hospital and outpatient care, and if healthcare use differed
by ADL dependence.

Study Design

The study was a randomized controlled trial, with one
intervention group and one control group. Follow-ups were
conducted at 3, 6, and 12 months. The study was not blinded, as
most participants revealed their group allocation at the followups, and to allow the same research assistant to be present at
the different follow-ups to minimize attrition. The study was
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approved by the Regional Ethical Review Board in Gothenburg, ref
no 413-08, and is registered at ClinicalTrials.gov, NCT01260493.
All participants provided written informed consent.

Participants and Setting

The study population included 161 elderly people who
received ED care at Sahlgrenska University Hospital/Mölndal
from October 2008 to June 2010, and who were discharged to
their own homes in the municipality of Mölndal, Sweden [17].
Inclusion criteria were people who were aged 65-79 years
with at least one chronic disease, and dependent in at least one
ADL; or people aged 80 years and older. Exclusion criteria were
immediate need of assessment and treatment by a physician,
severe cognitive impairment (i.e. dementia according to medical
records or obvious severe cognitive impairment as judge by the
nurse with geriatric competence), and palliative care [17].

Intervention Group

The intervention involved collaboration between a nurse
with geriatric competence based in the ED, the hospital wards,
and a municipality-based multi-professional team with a case
manager to provide care for participating elderly people. The
multi-professional team included professionals with university
degrees in nursing (the case manager), social work, occupational
therapy, and physiotherapy. The intervention aimed to create a
continuum of care from the ED, through the hospital ward, to the
participants’ own homes. In addition, support for relatives was
initiated during the hospital stay.
The nurse assessed the elderly patients need for
rehabilitation, nursing, geriatric, and social care. This assessment
was transferred to the ward and to the municipality-based
case manager. The case manager then contacted the ward and
the patient to initiate discharge planning. Discharge planning
involved collaboration between the case manager, a social
worker, the patient, and the nurse and physician in charge on the
ward. Patient care planning was conducted in the participant’s
home within a couple of days after discharge. Patient care
planning was performed in the same way for patients that were
discharged directly from the ED. The multi-professional team
was responsible for the patient care planning, and involved the
patient throughout the intervention. The patient care planning
was based on a comprehensive geriatric assessment of the
participants’ needs of care, rehabilitation and follow up, and was
performed by the team, followed-up after 1 week by the case
manager, and then followed-up least every month. The elderly
people were included in the intervention for at least 1 year.

With the participants’ approval, the case manager contacted
the participants’ relatives/informal caregivers, to provide
information, involve them in care planning, and offer support
and advice. This was initiated as soon as possible, often as early
as when the participant was in hospital.
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Control Group
The control group received conventional care and followup. Access to a case manager or multi-professional team was
not part of the present organization of municipal care for
elderly people living in Mölndal. Conventional patient care
planning was performed at the hospital by a community team
comprising different professional groups (social workers,
nurses, and occupational therapists or physiotherapists), if
needed. After discharge, another municipality elderly care
team was responsible for the follow-up of the care planning. If
the patient was discharged from the ED directly to their home,
there was no routine information transfer from the hospital to
the municipality. In the present study, in addition to conventional
care for the control group, assessments were performed at the
research follow-ups, as for the intervention group (see the
procedure below). If unmet needs were identified at these
research follow-ups, the participant was given advice on where
and how to seek help.

Procedure

Participants were recruited by the nurse with geriatric
competence based in the ED. Elderly patients were screened
to determine if they fulfilled the inclusion criteria. If so, the
nurse provided verbal and written information about the study,
including a description of the study, how it would be conducted,
and what was expected of people who agreed to participate.
Patients were given opportunities to ask questions if anything
was unclear. The verbal and written information emphasized
that participation was voluntarily. People who agreed to
participate in the study were randomized to the intervention or
control groups using a system of sealed opaque envelopes. All
participants signed a written consent form.

Data Collection and Outcome Measures

A baseline interview and assessment were performed
within a week of discharge. In some cases, it was not possible
to complete the baseline interview so soon, mostly because the
participant did not have enough strength. Baseline interviews for
the intervention group were conducted by the multi-professional
team as part of their comprehensive geriatric assessment. The
baseline interviews for the control group were conducted by
a research assistant (occupational therapist, nurse, or social
worker). The interviews were performed in the participants’
homes. All interviewers were well trained in interviewing,
assessing, and observation, according to the guidelines for the
different outcome measurements. Meetings were held regularly
with all personnel in the intervention, starting 1 month before
starting the recruitment process and continuing throughout the
intervention period [17].

Activities Of Daily Living (ADL)

ADL was assessed at baseline. The degree of dependence
in ADL was measured using the ADL staircase [22]. This
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measures independence of, or dependence on, another person
in five personal ADL items (bathing, dressing, going to the
toilet, transferring, and feeding). Katz et al. [23] extended the
staircase with four instrumental items (cleaning, shopping,
transportation, and cooking). Dependence was defined as a state
in which another person was involved in the activity by giving
personal or directive assistance. The validity and reliability
of the ADL staircase are good for the age group in the present
study [24,25]. A participant was considered to be dependent if
they were dependent in at least one activity, otherwise they were
considered to be independent.

Healthcare Use

Information on healthcare use for 1 year after enrollment
in the study was retrieved from VEGA, the regional care
database, and included in-hospital and outpatient care, visits to
primary healthcare (physicians, physiotherapists, occupational
therapists, nurses, and assistant nurses), and home visits by
primary healthcare professionals. The number of readmissions,
number of in hospital days, time to first readmission, and
number of outpatient visits were calculated for 1 year after study
enrollment. If a participant had been cared for in more than one
ward during their hospital stay without discharge in between,
this was considered to be one hospital stay.

Sample Size

A power calculation was done for the main study, based
on the Berg balance scale (one of the frailty indicators, range
0-56), with an assumed mean for the intervention group of 32
and for the control group of 28 (15% difference), and a standard
deviation of 8 in both groups. To be able to detect a difference
between the intervention and control groups with a two-sided
test and with a significance level of alpha= 0.05 and 80% power
we would need at least 65 people in each group, see also the
study protocol [17].

Statistical Analyses

The outcomes were analyzed using chi-square or students
t-tests for between-group comparisons. Two-sided significance
tests were used throughout, and a p-value of ≤0.05 was considered
statistically significant. Statistical analyses were performed with
PASW Statistics, version 18.0 (SPSS Inc., Chicago, IL).

Results

During the recruitment period, 343 elderly people met the
inclusion criteria and were asked to participate. Figure 1 shows
the flow of participants according to the CONSORT diagram. Of
these, 159 declined to participate and an additional three people
did not meet the inclusion criteria when further investigated.
Therefore, 181 participants who consented to participate were
randomized. Twenty people did not participate in the baseline
assessment, leaving data for 76 participants in the control
group and 85 in the intervention group for analysis. There were
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no statistically significant differences in the characteristics of
participants in the two groups at baseline. There were more
participants in the intervention group that died during the one
year follow up, 14 compared to 5 in the control, see Figure 1, not
statistically significant (p=0.052). Therefore, we also analyzed
the health care consumption for survivors, with similar results
as for the whole group (data not shown) (Figure 1), (Table 1).

Table 1: Baseline characteristics of participants and p-values for
differences between groups.
Characteristics

Control group
n=76

Intervention
group n=85

P-value

Mean age (range)

83 (66-92)

83 (70-96)

0.39

Female

55

55

1.00

Academic education

16

12

0.46

%

Living alone

60

0.95

29

39

0.19

Pre-frail2

24

26

0.77

76

Non-frail2

0

Severe illness3

1

60

Good self-rated
health1
Frail2

55

ADL dependent4

Figure 1: Flow-chart of randomization, allocation, follow-ups,
and analysis for the study period.

%

74

ADL = activities of
daily living

69

0.33

5

0.06

66

0.17

80

0.34

Answered excellent, very good, or good to the question “In general, would you say your health is?”

Frail=Fullfilled at least three of the following indicators: weakness (grip strength of less than 13 kg for women and 21 kg for men for the dominant
hand and 10 kg for women and 18 kg for men for the non-dominant hand, measured using a hand dynamometer) fatigue (answered yes to the
question: “Have you suffered any general fatigue or tiredness over the last three months?”), weight loss (yes to the question: “Have you suffered
from any weight loss over the last three months?), low physical activity (one to two walks per week or less), poor balance (a score of 47 or lower
on the Berg balance scale), reduced gait speed (walking four meters in 6.7 seconds or slower), visual impairment (visual acuity of ≤0.5 in both
eyes measured with the KM chart), and impaired cognition ( < 25 points in the Mini Mental State Examination). Pre-frail=fulfilling 1-2 indicators.
Non-frail= not fulfilling any indicator (for details, see study protocol[17].
2

3

At least one score of 3 or 4 on the Cumulative Illness Rating Scale for Geriatrics [17].

4

Dependent in at least one ADL.

Table 2: In-hospital care during the 1-year intervention period.

Independent

Dependent

Group (n)

C (76)

I (85)

C (20)

I (17)

C (56)

I (68)

Percentage with at least one readmission (n)

61.5 (46)

61.2 (52)

45.0 (9)

52.9 (9)

66.1 (37)

63.2 (43)

Mean number of readmissions for those
readmitted (SD)

2.4 (1.6)

2.4 (1.8)

2.1 (1.5)

1.4 (1.0)

2.5 (1.6)

2.6 (1.9)

Hospital days for those readmitted (SD)

22.3 (26.0)

20.8 (22.7)

12.3 (18.1)

6.8 (4.9)

24.7 (27.2)

23.7 (23.9)

Mean number of days to first readmission for
those readmitted (SD)

123.0 (106.0)

136.6 (118.0)

124.4 (100.6)

216.2 (107.0)

122.6 (108.7)

120.0
(114.4)

p-value (chi-square test)
p-value (t-test)
p-value (t-test)
p-value (t-test)

004

0.931
0.983
0.767
0.549

0.630
0.296
0.396

0.079

C= control group; I= intervention group. SD= standard deviation.

0.743
0.728
0.869
0.918
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In-hospital care consumption in the 1 year following
recruitment is shown in Table 2. There were no statistically
significant differences between the intervention and control
groups in the proportion of participants readmitted, mean
number of readmissions, or number of hospital days for
those readmitted. For participants in the intervention group
who were independent in ADL, there was a trend toward
fewer admissions (not statistically significant). In addition,
independent participants in the intervention group had
almost half the number of in-hospital days compared with
independent participants in the control group (not statistically
significant). The intervention group also had more days to the
first readmission (not statistically significant). This difference

was most pronounced for independent participants (124 vs. 216
days to readmission) (Table 2).

We found few statistically significant differences between
the intervention and control groups for outpatient care. In
total, 98.7% participants in the control group and 91.8% in
the intervention group had at least one visit to a physician,
with no statistically significant difference between the groups.
Among those with at least one outpatient visit to a physician,
independent participants in the control group had a mean
number of three more visits to a physician compared with the
intervention group (p=0.050). Home visits by a physician were
less common, with the proportion of participants receiving at
least one visit ranging from 10% to 33.8% (Table 3).

Table 3: Outpatient visits to/by a physician during the 1-year intervention period.

Independent

Dependent

Group (n)

C (76)

I (85)

C (20)

I (17)

C (56)

I (68)

Percentage with at least one visit to an
outpatient clinic (n)

98.7 (75)

91.8 (78)

100.0 (20)

100.0 (17)

98.2 (55)

89.7 (61)

Mean number of visits for those with at least
one outpatient visit (SD)

7.7 (5.1)

7.8 (5.0)

9.8 (5.3)

6.8 (3.5)

7.0 (4.8)

8.0 (5.3)

Percentage with at least one home visit (n)

21.0 (16)

29.4 (25)

10.0 (2)

11.8 (2)

25.0 (14)

33.8 (23)

Mean number of home visits for those with at
least one home visit (SD)

2.1 (1.3)

1.6 (1.0)

1.5 (0.7)

1.0 (0.0)

2.1 (1.4)

1.6 (1.0)

p-value (Fisher’s exact test)
p-value (t-test)

p-value (chi-square test)
p-value (t-test)

0.067
0.927
0.224
0.234

-

0.050

1.000*
0.500

C= control group; I= intervention group. SD= standard deviation. *Fisher’s exact test.

There was a trend toward more visits to/by a nurse in the
intervention group, but this was not statistically significant.
There was a statistically significant higher proportion receiving
at least one home visit by occupational therapists and/or

0.072
0.245
0.285
0.255

physiotherapists in the intervention group, particularly for those
dependent in ADL. There was an opposite trend for independent
participants, although this was not statistically significant
(Tables 4 & 5).

Table 4: Outpatient visits to/by a nurse during the 1-year intervention period.

Independent

Dependent

Group (n)

C (76)

I (85)

C (20)

I (17)

C (56)

I (68)

Percentage with at least one outpatient visit (n)

82.9 (63)

83.5 (71)

90.0 (18)

82.4 (14)

80.4 (45)

83.8 (57)

Mean number of visits for those with at least one
outpatient visit (SD)

7.0 (7.9)

9.1 (15.0)

6.8 (5.9)

7.1 (10.0)

7.0 (8.6)

9.6 (16.0)

Percentage with at least one home visit (n)

13.2 (10)

16.5 (14)

10.0 (2)

0 (0)

14.3 (8)

20.6 (14)

Mean number of home visits for those with at
least one home visit (SD)

1.2 (0.4)

1.6 (1.0)

1.0 (0)

- (-)

1.2 (0.5)

1.6 (1.0)

p-value (chi-square test)
p-value (t-test)

p-value (chi-square test)
p-value (t-test)

0.914

0.301
0.556
0.158

0.644*
0.938

0.489*
-

C= control group; I= intervention group. SD= standard deviation.

0.615
0.305
0.361
0.228

*Fisher’s exact test
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Table 5: Outpatient visits to/by an occupational therapist and/or physiotherapist during the 1-year intervention period.
Independent

Dependent

Group (n)

C (76)

I (85)

C (20)

I (17)

C (56)

I (68)

Percentage with at least one outpatient visit (n)

39.5 (30)

38.8 (33)

35.0 (7)

23.5 (4)

41.1 (23)

42.6 (29)

Mean number of visits for those with at least one
outpatient visit (SD)

8.3 (11.0)

7.2 (9.6)

10.1 (6.2)

4.5 (4.5)

7.70 (12.2)

7.6 (10.1)

Percentage receiving at least one home visit by
an OT/PT (n)

11.8 (9)

25.9 (22)

5.0 (1)

11.8 (2)

14.3 (8)

29.4 (20)

Mean number of home visits for those with at
least one home visit (SD)

1.9 (0.9)

1.3 (0.6)

1.0 (-)

1.0 (0)

2.0 (0.9)

1.4 (0.7)

p-value (chi-square test)
p-value (t-test)

p-value (chi-square test)
p-value (t-test)

0.933
0.686

0.024

0.119

0.447

0.120

0.584*
-

0.860

0.972
0.045

0.101

C= control group; I= intervention group; OT = occupational therapist; PT = physiotherapist. SD= standard deviation. *Fisher’s exact test

Discussion

This randomized controlled trial involved a complex
intervention that included a nurse with geriatric competence
based in the ED, and active follow-up by a case manager with
support from a multi-professional team in the municipality. The
intervention did not show a significant reduction in the use of
in-hospital care. There was a significant difference in outpatient
care consumption, with fewer visits to a physician for those in
the intervention group who were independent in ADL compared
with the control group. There were also more home visits by
occupational therapists/physiotherapists in the intervention
group, most pronounced for participants who were dependent
in ADL. In addition, there were differences in healthcare use
between the groups in favor of the intervention group that are
worth noting, even if they were not statistically significant. For
example, the time to first readmission was almost twice as long
for independent participants in the intervention group compared
with the control group.
It is hard to know if the lack of significant results is due to
the intervention being insufficient or if the major limitation is
lack of power. The power calculation was performed on physical
function using the Berg balance scale [17] and not on healthcare
use, and the analysis in this study is on secondary outcomes.
In addition, the heterogeneity of the sample and the high
standard deviation for healthcare use probably require a larger
sample. There were indications of lower use of hospital care in
independent participants in the intervention group, especially
a longer time to readmission, but these were not statistically
significant. With a larger sample, it might have been possible to
show significant effects.

A review of randomized controlled trials with integrated and
coordinated interventions targeting frail elderly people living in
the community found that two of nine studies had a statistically
significant effect on hospital/ED use in favor of the intervention,
one study was in favor of control, and four studies showed a
statistically significant effect on hospital days in favor of the
006

intervention. Therefore, as with our study, several other studies
have had difficulty showing significant effects on healthcare use.

The randomized controlled trial “Continuum of care” is a
complex, community-based intervention, as were the studies
included in the review and meta-analysis by Beswick et al. [14] .
That review found a reduction in the risk of hospital admission,
especially for interventions including geriatric assessment in
frail elderly people and community-based care after hospital
discharge. It is contradictory that our study did not find a
reduced risk of hospital admissions. Beswick et al. noted that
the benefits were most evident in studies started before 1993,
and stated that the care had probably improved since 1990
[14]. Therefore, a reason why our study showed few statistically
significant effects on healthcare consumption might be that
the control group received good enough care, and thereby the
improvement achieved by the intervention was not enough
to show a difference [26]. In addition, the nurse with geriatric
competence, the multi-professional team, and the follow-ups by
the case manager might have led to the discovery of unmet needs
requiring healthcare, resulting in a higher demand for healthcare
in the intervention group.
As almost always in complex interventions - which are needed
to meet the complex and heterogenetic needs of frail elderly
people - it is difficult to know what parts of the intervention
might have been successful in meeting the needs. There are
indications that models with established and integrated teams
in the older people’s home are most effective in preventing
older adults’ hospital admission when they include geriatric
assessments, care planning, and continuity in care transitions,
disease management, and health promotion [27]. Our study
included many of these aspects, but lacked a clear focus on
disease management and health promotion, which might explain
why our study showed few statistically significant differences
between the groups on the use of hospital care. However, those
independent in ADL had a longer mean time to first readmission
with over 90 days for the intervention group compared with the
control group.
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Case management, a central part of the intervention in this
study, has been found to reduce healthcare consumption in some
studies but has failed to do so in other studies [28,29]. Studies
showing positive effects on healthcare consumption such as
those by Bird et al. [30,31] were not randomized controlled
trials; instead they compared healthcare use before and after
an intervention. A recent systematic review of randomized
controlled trials of effect on unplanned hospital admission
for older people concluded that nine of 11 trials showed no
reduction, and stated that the review provided evidence that
case management did not reduce unplanned hospital admissions
for elderly people [26]. In our study, we did not differentiate
between planned and unplanned readmissions. However, a
manual review of the readmissions in the participants’ hospital
records showed that few readmissions were planned (less than
15%); therefore, our results are comparable with those reported
in the review by Huntley et al. [26]. The randomized controlled
trial with the most pronounced effect on healthcare consumption
in that review was a study reported by Naylor et al. in 1999 [28]
which found fewer readmissions, fewer hospital days, and longer
time to first readmission. Compared with our study, that study
had a larger sample size, lower median age, a shorter and more
intense intervention, and a shorter follow-up period. Therefore,
there are several discrepancies between the studies that might
influence the outcomes.
Early discharge planning, another central part of the
intervention in this study, has previously been shown to be
associated with fewer hospital readmissions and a lower
readmission length of hospital stay in a meta-analysis of
randomized control and quasi-experimental trails with parallel
controls by Fox et al. [32]. Again, lack of power might be the
reason why our study failed to show a statistically significant
impact on hospital use. On the other hand, our intervention had
a positive impact on the participants’ satisfaction with discharge
planning [19], which is contrary to the results of the metaanalysis by Fox et al. [32].

A limitation of our study is that the baseline data for the
intervention group was measured by the municipality-based
team, while the control group was interviewed and measured
by project assistants. This might have led to different ratings on,
for example, ADL and frailty status in the two groups. However,
we had regular meetings with all interviewers throughout the
project to discuss assessments and ratings, in order to minimize
differences between interviewers. In addition, all variables
concerning ADL and frailty has carefully been reviewed by at
least two of the authors (KE and SDI for ADL; and KE and KW
for frailty), in order to minimize any differences in assessment
leading to bias. One might also criticize that we did not have at
least one dependence in ADL or one chronic disease as inclusion
criteria for all age groups, leading to inclusion of people with
no ADL dependence and no chronic diseases. However, the fact
that they were aged >80 years, and in need of care at the ED,
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indicates that they were a vulnerable group, and only four people
were non-frail at baseline. Many of those not fulfilling three or
more frailty criteria or who were independent in ADL at baseline
developed frailty or dependence during the 1-year follow up
[18].
There were more participants in the intervention group that
died during the follow-up period (n=14) compared with the
control group (n=5), but this was not statistically significant.
Healthcare consumption is highest the last year before death [33].
Therefore, a difference in the number of deceased participants
might give a higher healthcare use in the intervention group,
and make it more difficult to detect a possible decrease in the
intervention group. However, we also analyzed the healthcare
consumption only for survivors (data not shown) and found
similar and not statistically significant results.

The increased use of home visits by occupational therapists/
physiotherapists is expected, as early identification of
rehabilitation needs was a core element of the intervention.
Therefore, this finding may show the intervention performed
as intended. That the intervention was successful in providing
rehabilitation to participants is also supported by the finding
that the intervention reduced dependence in ADL, as reported
earlier [18]. In the study by Naylor et al., there was no difference
between intervention and control groups in home visits
by occupational therapists or physical therapists, and the
intervention had no effect on mean functional status [28]. On
the other hand, in our study, there was no difference in home
visits by a nurse, which contrasted with the study by Naylor
et al. where the intervention group had fewer home visits
by a nurse. In our study, the independent participants in the
intervention group had statistically fewer visits to a physician
compared with the control group. This is consistent with another
Swedish study involving case management, which found a lower
number of outpatient visits to physicians in the intervention
group as well as a lower number and proportion of ED visits not
leading to hospitalization. However, these three results were
the only significant findings from over 50 analyses and must
be interpreted with caution because there was no adjustment
for multiple analyses as must our finding of fewer visits to a
physician that just reached statistical significance.
We found a trend towards a longer time to first readmission
and fewer in-hospital days, as well as statistically significantly
fewer visits to a physician for independent participants in the
intervention group compared with the control group. This
might indicate that the intervention involving a case manager
and active follow-ups had an effect on healthcare use among
participants who were independent in ADL but not those who
were dependent. The fact that the intervention had a positive
impact on ADL [18] may indicate a positive effect on healthcare
use over a longer time period, as ADL is associated with
healthcare use [4-8]. In addition, our intervention included a
home-based assessment by the multi-professional team, which
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enhanced the possibility of acknowledging rehabilitation needs
to support participants’ independence in ADL and remaining in
their home. We believe that this assessment was one reason why
more participants in the intervention group received visits by
occupational therapists/physiotherapists which possibly led to
the positive effects on ADL in this group [18], with the potential
to reduce future healthcare use. The association between
functional impairment and increased risk of readmission
was recently reported by Greysen et al., who concluded that
functional impairment may be an important factor in preventing
readmissions.

Conclusion

To summarize, significant differences in healthcare use
between intervention and control group were few, and none for
in-hospital care. Subgroup analyses showed that independent
participants who received the intervention “Continuum of
Care for Frail Elderly People” had fewer outpatient visits to
a physician compared with the control group. There was a
trend, not statistically significant, toward a longer time to
first readmission for the intervention group. The intervention
group received significantly more home visits by occupational
therapists/physiotherapists, which might have been due to the
rehabilitation inherent in the intervention. Further research
with a larger sample size and longer follow-up period is needed
to confirm if this kind of intervention reduces healthcare use.
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