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ABSTRACT
Background: Quality in health care has traditionally been determined based on clinical or
health outcomes. However, these factors may
not be the only aspects of health care that are
important to patients. Within rehabilitation factors related to the process of care, the way in
which rehabilitation services are delivered, may
also be important to patients when defining
quality of care. Objective: The purpose of this
study was to examine and compare the preferences of older people receiving post-acute outpatient rehabilitation or residential intermediate
(transition) care for alternative configurations of
rehabilitation programs. Methods: A discrete
choice experiment (DCE) was designed to elicit
the preferences of older people for the design
and delivery of post-acute rehabilitation programs. The participants were older adults (≥65
years) receiving post-acute outpatient rehabilitation or residential intermediate (transition)
care in South Australia. Each participant was
presented with a series of choice questions involving two hypothetical programs, the characteristics of which varied in every choice. Participants were then asked to select their preferred program. Results: Despite marked differences in case-mix and dependency levels, the
preferences of the two groups were very similar,
focusing on relationships and communication
with health care professionals. Both groups
demonstrated very strong preferences for the
use of an electronic medical record and for receiving information about their treatment and
Copyright © 2013 SciRes.

progress via a meeting with a specialist physician and nurse. The outpatient rehabilitation
group also exhibited a strong preference for a
shared decision making model in relation to
their future care needs. Conclusions: The findings highlight the commonality of preferences of
older patients receiving post-acute services for
the optimal configuration of rehabilitation services. Issues prioritised were service integration
and access to senior medical and nursing staff.
The study demonstrates the practicality and validity of DCEs to determine older people’s preferences in defining quality of care.
Keywords: DCE; Patient Preferences; Aged;
Rehabilitation; Intermediate Care Facilities

1. INTRODUCTION
Quality in health care has been traditionally based
upon the views of health professionals and largely focused upon the measurement of clinical and health outcomes of patients [1]. The disadvantage of this approach
lies in the possibility that the factors which are considered as most important to health professionals may not
be the factors which are most important to patients
themselves. Health outcomes may not be the only aspect
of health care of importance to older people and their
families [1,2]. The process of receiving health care, for
example waiting time, continuity of care, or treatment
type may also be a highly important indicator of quality
of care [3-6].
To date, the quality of health care from the patient’s
perspective has typically been measured using methods
such as patient satisfaction surveys. However, several
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studies using patient satisfaction surveys have found
older people are more likely than younger participants to
give socially-desirable responses, are less inclined to
complain and more likely to express gratitude [7,8]. A
systematic review by Crow and colleagues on patient
satisfaction revealed that older people are generally more
likely to agree with questions worded in a positive way,
thereby bringing the accuracy of their responses into
question, and also more likely to report high levels of
satisfaction, potentially due to lower expectations of
health care [8,9].
Given the predicted increase in life expectancy, subsequent ageing population and increased demand on
health and social care services, it is important for preference elicitation techniques to be available that are suitable for use with older adults. A preference elicitation
method that is becoming more commonly utilised within
the health care sector is the discrete choice experiment
(DCE). This approach defines health care interventions
or services in terms of their key characteristics or attributes and their associated levels. Within a DCE, respondents are presented with a series of hypothetical scenarios describing different health care interventions from
which they are asked to indicate their preferences. Each
scenario is described in terms of its characteristics (attributes) which consist of varying levels. For example an
attribute of “chance of complete recovery” may have
corresponding levels of 50%, 75% and 100%. It is assumed that respondents will make trade-offs between the
attributes in order to choose their preferred scenario.
Their final choices can then be analysed to interpret the
influence of each attribute on their overall decision [10].
The overall utility or benefit that would be gained from
alternative scenarios can also be determined. An additional advantage of DCEs is that they enable the relative
importance of multiple aspects of health care to be assessed simultaneously. Thus DCEs may include healthrelated outcomes such as mortality rate, non-health related outcomes including cost of treatment, or elements
of health care process such as type of treatment, or a
combination of these elements.
Despite their increasing prevalence and widespread
utilisation in the health care sector, DCEs have rarely
been utilised in rehabilitation medicine with populations
of older people [2,11,12]. Previous work has suggested
that patients’ current state of health may influence their
assessment of quality of care and what components of
care are important [5,13]. Therefore, we hypothesised
that depending on the stage of recovery, older people in
post-acute care programs would prioritise different issues.
For example those in day rehabilitation who had recovered well enough to go home and return for outpatient
treatment might have a higher interest in the approach to
therapy delivery than in factors relating to medical manCopyright © 2013 SciRes.
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agement and service integration. Once identified these
differences might allow changes in service models. The
main aim of this study was to examine and compare the
preferences of older people currently receiving either
outpatient rehabilitation or transition care following an
acute event for alternative configurations of rehabilitation programs.

2. METHOD
2.1. Scenario Development/Experiment
Design
The selection and description of the key attributes and
levels was developed via consultation with a panel of
clinicians, a literature review and a series of qualitative
interviews (n = 20) with older rehabilitation patients
(aged 65 years and over) to ascertain the aspects of
post-acute rehabilitation of importance to patients following an acute hospital stay. Five attributes were developed, each consisting of 3 levels as shown in Table 1.
This resulted in 243 possible scenarios for presentation
in the form of hypothetical rehabilitation programs with
varying attribute levels. This was reduced to a more
manageable number for the purposes of valuation using a
fractional factorial design and the techniques described
in Street and Burgess [14] resulting in 18 binary choice
sets which were 100% efficient for estimating the main
effects. The 18 binary choice sets were divided into 4
blocks or versions, 2 of which contained 4 choice sets
and 2 consisting of 5 choice sets to reduce the cognitive
burden upon respondents. An example of a choice set is
presented in Table 2.
Prior to the main DCE study, a small pilot study was
conducted with older people receiving outpatient rehabilitation (n = 20), firstly to check the realism and relevance of the attributes and levels presented from the participants’ perspective and secondly to check understanding and completion rates. A within-experiment reliability
test was also included within the experiment, whereby
participants were presented with the same choice set
twice, once near to the beginning of the DCE task and
then again at the end.

2.2. Data Collection
Participants were recruited from an outpatient day rehabilitation program at the Repatriation General Hospital,
a 300 bed acute care hospital in metropolitan Adelaide,
South Australia, and a residential post-acute intermediate
care (transition care) facility providing rehabilitation
type care to people aged 65 and over. These two groups
were selected as they represent differing levels of independence and forms of post-acute care after being discharged from an acute health care setting. Inclusion criOpenly accessible at http://www.scirp.org/journal/health/
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Table 1. DCE attributes and levels.
Attributes

Table 2. Example choice set.
Levels

Clinicians make the decision and the family
Family and patient
and patient are informed afterwards
involvement in the
decision to move
Shared decision making with clinicians
from hospital to the
next destination e.g.
The family and patient make their own
returning home, moving decision to move without any involvement
to a nursing home
from the clinicians
No record is received about the patient
How the patient’s
medical history is
transferred between
the health care
professionals who
are caring for them

A written summary of the patient’s condition
and current medications is received within
one week of the patient being transferred
A full electronic record of the patient’s health
background, previous health care usage and
past and current medications is automatically
transferred with the patient
Once weekly group therapy delivered by a
physiotherapist

Intensity of
rehabilitation
programme

Twice weekly individual physiotherapy and
occupational therapy delivered by skilled
health care professionals
Daily individual physiotherapy and
occupational therapy delivered by skilled
health care professionals
Patient will get information from health care
professionals if they ask them.

How the patient will
get information about
their health and
treatment whilst
receiving care

Duration of
rehabilitation
therapy provided

A meeting for the patient and a family
member with a social worker and junior
doctor
A meeting between the patient and a family
member with a senior doctor and specialist
aged care nurse with take home written
summary and audio recording, and follow up
meeting and phone call from the nurse
A set period of 2 weeks
Decided by medical team
Until the patient thinks they are well

Teria were: aged ≥ 65 years, Mini Mental Sate Examination (MMSE) score of ≥24 [16], receiving outpatient day
rehabilitation or residential intermediate (transition) care
following an acute hospital admission; absence of communication or comprehension difficulties, e.g. dysphasia
or non-English speaking background as determined by
the treating health care team.
The participants completed the questionnaire via a
face-to-face interview approximately 4 weeks after commencing rehabilitation or transition care. The questionnaire contained 3 sections. Section A comprised a series
of attitudinal statements regarding rehabilitations services and health care for older people. The statements
were accompanied by a likert-type scale in which participants indicated the level to which they agreed or disagreed with each statement. Section B contained the
DCE task. Section C included measures of self-reported
health status, the quality of transition between health
Copyright © 2013 SciRes.

Program A

Program B

Patient & family involvement in
the decision to move from
hospital to the next destination

None

Shared

How your medical history
is transferred between the
health care professionals who
are caring for you

Full electronic
record

A written record

Intensity of rehabilitation
programme

Twice weekly
therapy

Daily therapy

Senior doctor and
Social worker
How you will get information
specialist aged care
and junior
about your health and
nurse with follow
doctor
treatment whilst receiving care
up and summary
Duration of rehabilitation
therapy provided

Decided by team

Until you think
you are well

settings and a series of socio-demographic questions.

2.3. Data Analysis
A random effects regression model within the software
package STATA version 11 [16] was estimated to analyse
the influence of the 5 attributes on participants’ choices
whereby the scenario chosen by the participant, hypothetical program A or B, was the binary dependent variable and the levels of each attribute were the explanatory
variables. The attribute levels were dummy coded [17]
and the base levels were excluded from the regression
model. Statistical significance of the coefficient attached
to a particular attribute level indicates the relative importance of the attribute level in influencing participants’
choices. A positive coefficient indicates that the attribute
level was associated with increased utility, whilst a negative coefficient indicates that the attribute level was associated with a reduction in utility.
Participants may exhibit dominant preferences when
completing DCEs in which they appear to make choices
between scenarios based upon a single attribute alone
rather than trading between all the of attribute levels
presented. As these responses are not necessarily invalid,
excluding them may result in sample selection bias and
statistical inefficiency [18]. For this reason, participants
who displayed dominant preferences were identified, but
not excluded from the analysis. Participants who did not
pass the within-experiment reliability test were excluded
from the analysis.
Approval to conduct the study was obtained from the
Southern Adelaide Health Service/Flinders University
Human Research Ethics Committee.

3. RESULTS
A total of 80 participants completed the DCE task. The
participants had a mean age of 76.94 years (SD 0.86),
Openly accessible at http://www.scirp.org/journal/health/
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with the intermediate (transition) care group being
slightly older than the outpatient day rehabilitation group
[mean age 80.30 (range 65 - 89) and 74.79 (range 66 - 92)
respectively]. At the time of interview, the intermediate
(transition) care recipients had been receiving post-acute
care for a longer duration than the outpatient rehabilitation recipients [mean days 41.15 (SD 20.78) and 33.88
(SD 16.58) respectively]. The most common reason for
receiving post-acute care for the intermediate (transition)
care group was orthopaedic diagnoses such as fractures (n
= 15, 56%), while neurological diagnoses such as stroke
were the most common reason for the outpatient rehabilitation group (n = 24, 57%). Eleven (14%) participants
failed the within experiment reliability test and were
therefore excluded from the DCE data analysis giving a
total of 69 participants included (outpatient rehabilitation
n = 42; intermediate care n = 27). The demographics of
the included participants are presented in Table 3.
The results of the random effects regression models are
presented in Table 4. Both the intermediate (transition)
care and day rehabilitation groups demonstrated very
strong preferences for the transfer of a full electronic
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medical record between health professionals caring for an
older person (coefficient 0.93, p ≤ 0.001 and coefficient
0.79, p ≤ 0.001 respectively). Very strong preferences
were also shown by both groups for the medical team
determining the duration of rehabilitation therapy (transition care coefficient 0.63, p ≤ 0.001; rehabilitation coefficient 0.80, p ≤ 0.001).
Both groups displayed a strong preference for older
people to receive information about their treatment and
progress via a meeting with senior specialist staff (medical and nursing) with follow-up and a take-home audio
recording of the meeting the most preferred level. The
intermediate (transition) care recipients demonstrated a
stronger preference for this particular attribute level than
the rehabilitation group (coefficient 1.03, p = 0.01 and
coefficient 0.62, p = 0.01 respectively). Additionally, the
outpatient day rehabilitation group exhibited a very strong
preference for shared decision making, with medical staff
regarding the post-acute discharge destination (coefficient
0.89, p ≤ 0.001). The majority of participants (n = 44,
64%) displayed non-dominant preferences as shown in
Table 5, suggesting that most participants were trading

Table 3. Participant characteristics.

Age (mean years, sd)

Outpatient rehabilitation
patients n = 42
74.79 (6.63)

Residential transition care
patients n = 27
80.30 (6.59)

All participants
n = 69
76.94

Cognition (mean MMSE score, sd)

28.17 (1.81)

28.11 (1.58)

28

Post-acute care duration (mean days, sd)

33.88 (16.58)

41.15 (20.78)

37

EQ-5D score (mean, sd)

0.52 (0.24)

0.53 (0.28)

0.52 (0.26)

Male

20 (48%)

11 (41%)

31 (45)

Female

22 (52%)

16 (59%)

38 (55)

Yes

28 (67%)

19 (70%)

47 (68)

No

14 (33%)

8 (30%)

22 (32)

Living alone

10 (24%)

19 (70%)

29 (42)

Living with others

32 (76%)

8 (30%)

40 (58)

Australia

32 (76%)

22 (81%)

54 (78)

Other

10 (24%)

5 (19%)

15 (22)

Primary or secondary

21 (50%)

18 (72%)

39 (58)

Tertiary

21 (50%)

7 (28%)

28 (42)

Characteristic

Gender

Has an informal carer

Residential Status

Country of Birth

Highest Education

Reason for post-acute care (%)
Neurological

24 (57%)

1 (4%)

27 (39)

Orthopaedic

7 (17%)

15 (56%)

24 (35)

Functional decline/falls/mobility

7 (17%)

7 (26%)

14 (20)

Other

4 (10%)

4 (15%)

4 (5)

Copyright © 2013 SciRes.
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Table 4. Results of random effects probit regression model (DCE) by therapy group.
Outpatient Rehabilitation (n = 42)

Attribute

Residential Transition Care (n =27)

Coefficient

Standard Error

p Value

Coefficient

Standard Error

p Value

0.89

0.24

≤0.001

0.40

0.30

0.19

0.36

0.20

0.08

0.32

0.26

0.22

†

0.33

0.19

0.07

0.59

0.23

0.01

Full**,††

0.79

0.19

≤0.001

0.93

0.29

≤0.001

Shared

**

Total
Written
Twice

0.18

0.19

0.35

0.01

0.24

0.99

Daily†

0.18

0.18

0.30

0.67

0.28

0.02

0.19

0.20

0.39

0.28

0.23

0.22

0.62

0.25

0.01

1.03

0.37

0.01

0.80

0.19

≤0.001

0.63

0.20

≤0.001

0.50

0.19

0.01

0.55

0.23

0.02

Junior
Specialist

*†

Team**,††
You*,†
Number of obs = 189
Number of groups = 42
Wald Chi2 (10) = 36.09
Log likelihood = −94.22

Number of obs = 122
Number of groups = 27
Wald Chi2 (10) = 26.21
Log likelihood = −58.48

*
Significant at the 5% level for outpatient rehabilitation group; **Significant at the 1% level for outpatient rehabilitation group; †Significant at the 5% level for
residential transition care group; ††Significant at the 1% level for residential transition care group.

Table 5. Dominant preferences for attributes.
Participants (n, %)
Attribute

Rehabilitation
n = 42

Transition Care
n = 27

Total
n = 69

Involvement

1 (2)

-

1 (1)

History

5 (12)

5 (19)

10 (14)

Intensity

4 (10)

-

4 (5)

Information

-

3 (11)

3 (4)

Duration

3 (7)

4 (15)

7 (10)

No dominance

29 (69)

15 (56)

44 (64)

between all the attributes rather than making choices
based on one or more particular attribute. However, the
intermediate (transition) care recipients were more likely
than the outpatient day rehabilitation recipients to exhibit
dominant preferences (n = 12, 44% and n = 13, 31% respectively). The attribute most commonly associated with
dominance for both groups was the use of an electronic
medical record to transfer patients’ medical history between the staff caring for them at different sites (rehabilitation: n = 5, 12%; transition care: n = 5, 19%).
The responses to the attitudinal statements are presented in Table 6. The outpatient day rehabilitation recipients were more likely than the intermediate (transition)
care recipients to strongly agree that older people should
be involved in decisions about their own future care
wherever possible (n = 28, 67% vs. n = 12, 44%). A
greater percentage of the day rehabilitation group also
strongly agreed that an intensive rehabilitation programme can make a substantial difference to older people’s functioning and quality of life (n = 26, 62% vs. n =
Copyright © 2013 SciRes.

11, 41%). The responses of the rehabilitation group were
found to be very similar to those of the intermediate (transition) care group for all of the remaining attitudinal
statements.

4. DISCUSSION
This pilot study aimed to examine and compare the
preferences of older people receiving either outpatient
day rehabilitation or residential intermediate (transition)
care following an acute event for alternative configurations of rehabilitation programs. Although the two patient groups differed in terms of their clinical characteristics, the elements of service provision that define quality
of health care proved to be very similar for both groups.
The high rates of completion and participants’ understanding provides support for the practicality and face
validity of the DCE approach in an older population. The
preferences demonstrated in the DCE results also generally corresponded with the opinions expressed in the attitudinal statements demonstrating a high degree of convergent validity. Both groups prioritised continuity of
care and communication as a key feature of high quality
post-acute care which is consistent with UK reports on
the hospital experiences of older adults with multiple
health problems [19].
The only marked difference between groups related to
shared decision making, with the outpatient rehabilitation
recipients expressing much stronger preferences overall
to be involved in decisions about their own future care. A
possible explanation for this may be that the rehabilitation group were further along their recovery trajectory
and may have felt more confident in participating in deOpenly accessible at http://www.scirp.org/journal/health/

L. Couzner et al. / Health 5 (2013) 128-135

133

Table 6. Dominant preferences for attributes.
Outpatient Rehabilitation (n = 42)
Strongly
agree
n (%)

Older people should be involved in
14
decisions about their own future care 28 (67%)
(33%)
wherever possible
An intensive rehabilitation
programme can make a substantial
difference to older people’s
functioning and quality of life

Transition Care (n = 27)

Neither agree
Strongly Strongly
Agree
Disagree
nor disagree
disagree
agree
n (%)
n (%)
n (%)
n (%)
n (%)

Agree
n (%)

Neither agree
Strongly
Disagree
nor disagree
disagree
n (%)
n (%)
n (%)

-

-

-

12 (44%)

14
(52%)

1 (4%)

-

-

-

-

26 (62%)

14
(33%)

2 (5%)

-

-

11 (41%)

14
(52%)

2 (7%)

The immediate family (rather than
the older person) is best placed to make
5 (12%)
decisions about the older
person’s future care

15
(36%)

6 (14%)

16 (38%)

-

4 (15%)

7
(26%)

7 (26%)

7 (26%) 2 (7%)

The development of self confidence
is a key ingredient in improving
older people’s functioning

21 (50%)

20
(48%)

1 (2%)

-

-

11 (41%)

14
(52%)

2 (7%)

-

-

The communication between health
care professionals in different
settings is poor (e.g. between
hospitals and nursing homes or GPs)

7 (17%)

7
(17%)

11 (26%)

14 (33%)

3 (7%)

-

11
(41%)

8 (30%)

8 (30%)

-

The communication between health
care professionals and the older
person and their family is poor

3 (7%)

4
(10%)

5 (12%)

27 (64%)

3 (7%)

2 (7%)

4
(15%)

2 (7%)

16 (59%) 2 (7%)

The health care services an older
person requires should be made
available to them regardless of
the costs to the health service

12 (29%)

22
(52%)

5 (12%)

3 (7%)

-

10 (37%)

12
(44%)

1 (4%)

3 (11%) 1 (4%)

Currently there aren’t enough
rehabilitation services available for
the older people who need them

7 (17%)

14
(33%)

11 (26%)

10 (24%)

-

6 (22%)

11
(41%)

8 (30%)

2 (7%)

-

Currently there aren’t enough
nursing home beds for the older
people who need them

11 (26%)

19
(45%)

10 (24%)

2 (5%)

-

7 (26%)

11
(41%)

9 (33%)

-

-

cisions regarding their future care. A previous study into
autonomy in older rehabilitation patients in an acute care
setting demonstrated that, as their recovery progressed;
older acute health care recipients began to exert more
independence and control and tended to participate more
fully in decisions regarding their own health care [20].
Previous studies have suggested that communication
with health providers and the provision of information
are two key basic principles for defining quality health
care, with the ability to motivate patients and positively
influence their recovery [21,22]. This includes health
professionals spending additional time with patients,
giving them an opportunity to speak honestly and the
provision of written information which can also be
shared with the patient’s family [23]. The findings from
this study concur with this viewpoint; in general, participants exhibited strong preferences for communication
with health providers and the provision of information.
Very strong preferences were also shown in both
Copyright © 2013 SciRes.

groups for the use of electronic medical records, suggesting the importance of communication between health
care professionals. An electronic record was not available in South Australia in either hospital or post acute
care settings at the time of the study yet. Although both
groups had no exposure to the approach, it was felt to be
important. However with the Australian government
planning to introduce a personally controlled electronic
health record system in mid-2012 [24], participants may
have had some exposure to this concept via the media.
The importance of inter-professional communication was
also noted by Westby during focus groups conducted
with rehabilitation patients, which revealed that poor
communication between health care settings may negatively impact on patient satisfaction, clinical outcomes,
and service coordination [25]. Eldar has also identified
the interaction between multidisciplinary professionals as
a potential influence on quality of care [6].
It is important to note that this study was essentially
Openly accessible at http://www.scirp.org/journal/health/
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exploratory in nature and was necessarily conducted on a
very modest research budget with a relatively small sample size. Hence the findings from this study should be
interpreted with caution. However, our study has provided important preliminary evidence demonstrating the
practicality and validity of the application of DCE methodology to determine older people’s preferences regarding what constitutes quality in the delivery of health programs. It is important that further DCE studies are conducted in larger samples of older people to substantiate
the findings from this study and to provide further evidence of the practicality and validity of this approach for
application with older people.
Given the ageing of the population and the predicted
future increase in the demand for health care both in
Australia and internationally, involving older people in
research which incorporates their views and preferences
relating to the optimal configuration of health services is
an increasingly important issue [26]. Future research is
required into the application of DCEs with larger and
more diverse samples of older people in different health
and aged care settings to gain a deeper understanding of
their preferences for quality care. The potential also exists for the future incorporation of DCEs into an economic evaluation framework, for assessing the cost effectiveness of health care interventions and services targeted for older people.
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