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Summary
Decision aids (DAs) may be helpful in improving patients’ participation in medical decision-making. We investigated
the potential for web-based DAs in a rehabilitation population. Two self-administered DAs focused on the treatment of
acquired ankle-foot impairment in stroke and the treatment of arm-hand function in cervical spinal cord injury (SCI).
Data collection comprised a telephone interview and a self-reported paper questionnaire. Of the patients who agreed
to participate, 39 stroke patients (44%) and 38 patients with SCI (78%) returned a questionnaire. More than 75% of
patients expressed a need for more information about the treatment of disease-related impairment. The DAs were
highly appreciated by both patient groups. Nearly all patients expressed a positive attitude towards the use of the
web-based DAs in general practice. The DAs had a positive effect on the knowledge about the treatment alternatives
in the stroke patients (P ¼ 0.001), although not in the patients with SCI. The DAs reduced patients’ conflict about
treatment (P , 0.05). The effect of the DAs on patients’ desired role in decision-making was limited. Web-based aids
are feasible in the rehabilitation population with access to a computer and can improve the knowledge gaps in
patients.

Introduction

..............................................................
Providing patients with information about their disease
process, treatment options and the expected outcomes of
treatment is an important part of improving quality in
health care.1 Legally, it ensures that a patient has good
knowledge of the treatment process and outcome before
agreeing to treatment. Ethically, it can help patients to
become actively involved in the treatment decision-making
process.2 – 4 Doctors do not always succeed in providing
sufficient information to patients.1,5 – 7 Decision aids (DAs)
are promoted as adjuncts to, or as preparation for, a
consultation with the doctor.8,9 A DA is defined as an
intervention designed to help people make choices by
providing information on the options and outcomes
relevant to a patient’s health.10 – 12 A DA differs from
traditional educational materials because it explicitly
describes treatment options, includes qualitative and
quantitative information about benefits and risks, and
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motivates patients to view the information in the light
of their own values and preferences.13 It is known that the
use of DAs can result in more realistic expectations of
treatment outcome, improve agreement between
personal values and choice of treatment, and result in an
increased desire to participate in the decision-making
process.14
In rehabilitation medicine, patient participation in
treatment decision-making is highly valued because
improving patient autonomy is an important goal.6 – 15
Information provision to the patient is a prerequisite for a
patient to participate in decision-making.10 Although DAs
can take on several forms, such as a brochure, an
audiotape, a leaflet or a video, computer-based aids are
preferred because they are convenient, accessible and
flexible. The feasibility of these DAs in an older,
chronically ill and sometimes cognitively impaired
rehabilitation population is unknown. The first aim of the
present study was to investigate the need for and general
feasibility of DAs in a rehabilitation population. The
second aim was to evaluate the feasibility of two web-based
DAs. The third aim was to measure the effect of the DAs
on patients’ knowledge, decisional conflict and preferred
role in decision-making.
DOI: 10.1258/jtt.2009.001012
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Methods

..............................................................
The DAs were self-administered aids. The DAs focused on
two relevant matters in rehabilitation medicine, namely the
treatment of acquired ankle-foot impairment in stroke and
the treatment of arm-hand function in cervical spinal cord
injury (SCI). The DAs were developed by two teams, each
consisting of a rehabilitation medicine consultant
( physiatrist) and two physical or occupational therapists.
The teams used existing written information brochures,
scientific literature, and personal and patient experiences to
draw up a preliminary version of the DA according to
standards set in the International Patient Decision Aids
Standards.12 The preliminary versions of the DAs were
evaluated by five independent physiatrists and by ten
patients. Based on the results of this evaluation,
improvements were made with regard to the content
and layout of the DAs.
The DAs presented (1) general information about the
disease, (2) general information about the treatment
options, (3) a qualitative description of the health-related
benefits and harms of each option, (4) the process of
treatment, (5) the decision under consideration and the
importance of personal values and preferences in
determining the best treatment, and (6) a value clarification
exercise.
The patients with SCI had been selected from the patient
records of seven Dutch rehabilitation centres during two
previous studies.16 The stroke patients were selected from
the patient records of the local rehabilitation centre. Stroke
patients treated between January 2004 and December 2006
were drawn from the database. Only chronic (.1 year)
patients were selected for the study.
Patients were informed about the aim of the study in a
letter that was sent to their home address and they were
subsequently contacted by telephone. Inclusion criteria for
the study were (1) acquired ankle-foot (stroke) or arm-hand
impairment, (2) access to a computer with an Internet
connection and (3) physical ability to complete a paper and
pencil questionnaire. After eligibility was confirmed, verbal
informed consent was obtained. Ethics permission for the
study was not required. A baseline telephone interview was
conducted. If the patients completed the interview, the
location of the DA was provided to the patients. After one
week, a paper and pencil questionnaire was sent. The
response in the post-test was 68% for stroke and 83% for SCI
patients (Figure 1).

Measures and instruments
At baseline, a patient’s demographic characteristics (age,
gender, living situation and education) and current use of
the Internet were assessed. Information needs were assessed
by asking patients whether they had a need for information
about the treatment of disease-related impairment and their
preferred source of information. To examine the effects of
the DAs, the patient’s (a) knowledge, (b) decisional conflict
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Figure 1 Flow chart for patient inclusion. Contact: number of patients
that were contacted by telephone. Excluded: patients excluded based
on the inclusion criteria. Eligible: patients eligible for the study.
Consent: patients who gave verbal informed consent. Response:
patients who returned the paper questionnaire. In contrast to the
patients with SCI, those with stroke could not be selected based on the
presence of ankle-foot impairment. This explains the larger percentage
of excluded patients in the stroke group based on the exclusion criteria

about treatment and (c) actual and desired role in the
decision-making process were measured. Knowledge was
assessed with six true/false statements about the treatment
of the disease-related impairment. A knowledge score was
calculated by summing the correct answers. Decisional
conflict was measured using the Dutch version of the
16-item Decisional Conflict Scale (DCS).8,17 Only four of the
five subscales of the DCS were administered: uncertainty (3
items), uninformed (3 items), unclear values (3 items) and
unsupported (3 items). The subscale ineffective choice was
omitted because no actual choice for treatment was made in
the study. The overall score ranged from 1–5, with 5
indicating higher decisional conflict.
The patients’ actual role in treatment decision-making of
disease-related impairment and the patients’ desired role in
a hypothetical future decision-making process were measured
with the Control Preference Scale.18 In this scale, five
different vignettes are described that portray a patient’s role in
treatment decision-making from very active to very passive.
The post-test paper and pencil questionnaire consisted of
two parts. First, the feasibility of the disease-specific DAs
was determined. The constructs were based on the revised
Technology Acceptance Model (TAM).19 The constructs
included the perceived usefulness (6 items; Cronbachs’ a ¼
0.56), the perceived user-friendliness (9 items; a ¼ 0.84)
and the perceived attractiveness (2 items; a ¼ 0.98) of the
DA, the perceived pleasure derived from using it and the
perceived attitude towards the use of the DA in daily
practice. Second, (a) knowledge, (b) decisional conflict
about treatment and (c) desired role in the decisionmaking process were measured using the measures
described earlier.
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Statistical analysis

Table 2 Scores relating to the feasibility of decision aids

The effect of the DA on patients’ knowledge, decisional
conflict and desired role in decision-making was assessed by
comparing baseline and post-test scores using Wilcoxon
Signed Rank tests. The agreement between the patients’
actual and desired role in decision-making was tested using
a Wilcoxon Signed Rank test.

Stroke

Perceived
Perceived
Perceived
Perceived
Attitude

usefulness
user-friendliness
attractiveness
enjoyment

Spinal cord injury

Average

SD

Average

SD

3.9
3.8
3.7
4.0
3.8

0.6
0.5
0.8
0.8
0.9

3.6
3.7
3.4
3.8
3.9

0.5
0.6
0.9
0.8
0.5

Scores range from 1 to 5. Higher scores are positive (higher feasibility)

Results

..............................................................
Of the patients who agreed to participate, 39 stroke (68%) and
38 SCI (78%) patients returned the completed questionnaire
(Figure 1). The average age of the patients with stroke was 56
years, most were males and most lived with a partner (see
Table 1). The patients with SCI were on average almost 15
years younger and the majority lived alone.

Feasibility of a web-based decision aid
The majority of stroke and SCI patients expressed a
requirement for more information about the treatment of
their disease-related impairment. The desired source of
information was a web-based information resource in about
40% of stroke patients and in about 50% of SCI patients.
These proportions are similar to the baseline experience of
patients with the web, as 50% of stroke patients and more
than 60% of SCI patients reported using the web every day
(Table 1).
Table 1 Demographic characteristics
Spinal cord injury
(n 5 39)

Stroke (n 5 38)

Age (years)
Males
Females
Living situation
With partner
Alone
Other
Education
Low
Middle
High
Information need
Yes
No
Desired source of information
Doctor
Written brochure
CD/DVD
Online
Internet use
Never
Occasionally
Once a month
Once a week
A few times a week
Every day

Average

SD

Average

SD

56
No.
23
15

12
%
61
40

42
No.
29
10

10
%
74
26

31
7

82
18

15
18
6

39
46
15

6
20
12

16
53
32

5
24
10

14
62
26

30
3

91
9

30
9

77
23

11
6
1
13

36
19
3
42

2
12
3
19

6
33
8
53

1
5
2
7
3
18

3
14
6
19
8
50

1
1
0
0
12
24

3
3
0
0
32
63

The percentages are based on valid cases only
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The patients expressed a moderately positive judgment
on the usefulness, user-friendliness and attractiveness of the
DA. The use of the DA was viewed as pleasurable by the
majority of patients in both groups (Table 2). There was a
positive attitude towards using the DAs in clinical practice.

Effect of the decision aids
The DAs had a positive effect on knowledge about the
treatment alternatives in the stroke patients (Z ¼ 23.2; P ¼
0.001) (Table 3). The average scores were about 3, the
midpoint of the scale, i.e. decisional conflict with regard to
the treatment of disease-related impairment was moderate
in both groups of patients. A significant reduction of overall
decisional conflict was found in the stroke patients
(Z ¼ 23.2; P ¼ 0.001) and the SCI patients (Z ¼ 23.9; P ,
0.0001). The significant decrease in decisional conflict
could be attributed to the subscales of feeling uncertain
(stroke, Z ¼ 22.9; P ¼ 0.03 and SCI, Z ¼ 22.3; P ¼ 0.02) and
feeling uninformed (stroke, Z ¼ 22.6; P ¼ 0.01 and SCI,
Z ¼ 24.1; P , 0.0001).
No significant effect of the DA on the desired role in the
decision process was found (Table 4). A significant
difference between actual and preferred role in decisionmaking (Z ¼ 22.0; P ¼ 0.043) was found in the stroke
patients, with patients preferring a more active role than
they experienced.

Discussion

..............................................................
One finding of the present study was that more than 75% of
the patients expressed a requirement for more information

Table 3 Scores for knowledge and decision conflict, pre- and post-test
Stroke

Knowledge
Decisional conflict scale
Uncertainty
Uninformed
Unclear values
Unsupported

Spinal cord injury

Baseline
Mean (SD)

Post-test
Mean (SD)

1.4
3.0
3.3
2.9
2.9
2.7

2.3
2.7
2.9
2.7
2.7
2.9

(1.3)
(0.6)
(0.9)
(0.8)
(0.6)
(0.8)

(1.7) 
(0.6)
(0.8)
(0.7)
(0.6)
(0.6)

Baseline
Mean (SD)

Post-test
Mean (SD)

5.2
2.8
2.9
2.9
2.8
2.3

5.4
2.5
2.6
2.3
2.7
2.1

(1.0)
(0.6)
(0.7)
(0.9)
(0.7)
(0.7)

(0.9)
(0.5) 
(1.0)
(0.7) 
(0.6)
(0.7)



P , 0.05;   P , 0.01
Lower scores indicate lower decisional conflict and lower knowledge
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Table 4 Effect of the decision aids on patients’ role preference in decision-making
Stroke
Actual role

Spinal cord injury
Desired role

Role preference scale

No. (%)

Baseline
No. (%)

Very passive
Passive
Shared
Active
Very active

15
7
4
4
4

6
6
11
11
3

(44)
(21)
(12)
(12)
(12)

(16)
(16)
(30)
(30)
(8)

Actual role

Desired role

Post-test
No. (%)

No. (%)

Baseline
No. (%)

Post-test
No. (%)

3
5
18
10
1

3
1
6
15
8

1
7
29
2

4
5
26
2

(8)
(14)
(49)
(27)
(3)

(9)
(3)
(18)
(45)
(24)

(3)
(18)
(74)
(5)

(11)
(14)
(70)
(5)

The percentages are based on valid cases only

about the treatment of their disease-related impairment.
This confirms the information need that was previously
identified in rehabilitation patients.4,6,7,20 The results also
indicate that stroke and spinal cord-injured patients have a
positive attitude towards the use of web-based DAs in daily
practice. The feasibility of the DAs was similar in the two
groups.
The DA increased knowledge in the stroke patients.
Increased knowledge is the most consistently found effect of
DAs.16,21 In agreement with earlier studies, the DAs reduced
the decisional conflict in both groups,10,22,23 specifically on
the subscales of feeling uninformed and feeling uncertain.
This indicates that the DAs developed in the present study
mostly targeted real knowledge and information gaps in the
patients.
In contrast to earlier studies, no significant effect of
the DA was found on the patients’ role preference in the
decision-making process.14 In the SCI population the
majority of the patients stated that they preferred an
active role in decision-making. Stroke patients preferred a
more passive role both at baseline and after the DA. The
less active attitude of the stroke patients might be
attributed to their older age23 or to cognitive limitations as
a result of stroke. The literature suggests that although
most patients want to be informed about disease, this does
not imply they want to be involved in treatment decisionmaking.4,24 Noticeably, stroke patients preferred a more
active role than they had in the past. This indicates that
physiatrists should be receptive towards each individual
patient’s desire to participate in decision-making in
clinical practice.
The present study had some limitations. For example, all
patients had terminated their active rehabilitation process.
Also, about a quarter of the stroke patients could not be
included in the study because of lack of access to a
computer. This indicates that if a web-based DA was to be
implemented in practice, alternative information access
methods would need to be provided. Further research
should focus on the feasibility and effect of a DA in patients
who are in the process of decision-making about disease
management, and compare a web-based aid with other
sources of information, preferably in a randomized design.
In conclusion, web-based aids are feasible in the
rehabilitation population with access to a computer and can
improve the knowledge gaps in patients. In our study, the
Journal of Telemedicine and Telecare Volume 16 Number 1
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DAs did not influence the patients’ desire to participate in
decision-making.

Acknowledgements: This research was supported by The
Netherlands Organization for Health Research and
Development ZonMw (grant number 143.50.026).

References
1 Bernat JL. Informed consent. Muscle Nerve 2001;24:614 –21
2 Charles C, Gafni A, Whelan T. Shared decision-making in the medical
encounter: what does it mean? (or it takes at least two to tango). Soc Sci
Med 1997;44:681 – 92
3 Ford S, Schofield T, Hope T. What are the ingredients for a successful
evidence-based patient choice consultation? A qualitative study. Soc Sci
Med 2003;56:589 – 602
4 Robinson A, Thomson R. Variability in patient preferences for
participating in medical decision making: implication for the use of
decision support tools. Qual Health Care 2001;10 (Suppl. 1):i34 –8
5 Ford S, Schofield T, Hope T. Barriers to the evidence-based patient choice
(EBPC) consultation. Patient Educ Couns 2002;47:179 –85
6 Proot IM, Abu-Saad HH, de Esch-Janssen WP, Crebolder HFJM, ter Meulen
RH. Patient autonomy during rehabilitation: the experiences of stroke
patients in nursing homes. Int J Nurs Stud 2000;37:267 –76
7 Proot IM, Crebolder HF, Abu-Saad HH, Macor TH, Ter Meulen RH. Stroke
patients’ needs and experiences regarding autonomy at discharge from
nursing home. Patient Educ Couns 2000;41:275 –83
8 O’Connor AM, Tugwell P, Wells GA, et al. A decision aid for women
considering hormone therapy after menopause: decision support
framework and evaluation. Patient Educ Couns 1998;33:267 –79
9 Holmes-Rovner M, Valade D, Orlowski C, Draus C, Nabozny-Valerio B,
Keiser S. Implementing shared decision-making in routine practice:
barriers and opportunities. Health Expect 2000;3:182 –91
10 O’Connor AM, Rostom A, Fiset V, et al. Decision aids for patients facing
health treatment or screening decisions: systematic review. BMJ
1999;319:731 – 4
11 Bekker HL, Hewison J, Thornton JG. Understanding why decision aids
work: linking process with outcome. Patient Educ Couns 2003;50:323 –9
12 Elwyn G, O’Connor A, Stacey D, et al. Developing a quality criteria
framework for patient decision aids: online international Delphi
consensus process. BMJ 2006;333:417
13 Whelan T, Sawka C, Levine M, et al. Helping patients make informed
choices: a randomized trial of a decision aid for adjuvant chemotherapy
in lymph node-negative breast cancer. J Natl Cancer Inst 2003;95:581 –7
14 O’Connor AM, Stacey D, Entwistle V, et al. Decision aids for people facing
health treatment or screening decisions. Cochrane Database Syst Rev
2003(2):CD001431
15 Wain HR, Kneebone II, Billings J. Patient experience of neurologic
rehabilitation: a qualitative investigation. Arch Phys Med Rehabil
2008;89:1366 –71
16 Snoek GJ, van Til JA, Krabbe PF, Ijzerman MJ. Decision for reconstructive
interventions of the upper limb in individuals with tetraplegia: the effect
of treatment characteristics. Spinal Cord 2008;46:228 –33

51

J A van Til et al.

Web-based decision aids

17 Koedoot N, Molenaar S, Oosterveld P, et al. The decisional conflict scale:
further validation in two samples of Dutch oncology patients. Patient
Educ Couns 2001;45:187 –93
18 Degner LF, Sloan JA. Decision making during serious illness: what role do
patients really want to play? J Clin Epidemiol 1992;45:941 –50
19 van der Heijden H. Factors influencing the usage of websites: the case of a
generic portal in The Netherlands. Information and Management
2003;40:541 –9
20 Wachters-Kaufmann C, Schuling J, The H, Meyboom-de Jong B. Actual
and desired information provision after a stroke. Patient Educ Couns
2005;56:211 –7

21 Molenaar S, Sprangers MA, Postma-Schuit FC, et al. Feasibility and effects
of decision aids. Med Decis Making 2000;20:112 –27
22 Rothert ML, Holmes-Rovner M, Rovner D, et al. An educational
intervention as decision support for menopausal women. Res Nurs Health
1997;20:377 –87
23 Say RE, Thomson R. The importance of patient preferences
in treatment decisions – challenges for doctors. BMJ 2003;327:
542– 5
24 Benbassat J, Pilpel D, Tidhar M. Patients’ preferences for participation in
clinical decision making: a review of published surveys. Behav Med
1998;24:81 –8

52

Journal of Telemedicine and Telecare Volume 16 Number 1

2010

