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Objective: To assess the interests and accessibility of patients with a spinal cord injury (SCI)
to information in di�erent areas of SCI.
Setting: Spinal Program, Toronto Western Hospital, University Health Network.
Methods: An interest assessment survey and the SF-36 (short form-36) questionnaire were
mailed to SCI patients living in the community. The interest assessment examined patients'
interest in information in many areas related to SCI, their current knowledge in these areas
and the accessibility of di�erent information formats.
Results: Fourteen patients (45%) completed the questionnaires. Regardless of physical or
mental health status, all patients expressed a high level of interest in SCI research and clinical
trials. An Internet website proved to be the most preferred, accessible and comfortable
information format for these patients. Patients expressed a lower interest in support groups
and organizations. Results from the SF-36 showed poor social functioning was related to
interest in support groups, and poor general health perception was related to interest in
occupational and physical therapy.
Conclusion: The majority of SCI patients have a high interest in accessing SCI research
information. The Internet is a favorable, comfortable and accessible tool for providing this
information and will bene®t all SCI patients. These results suggest that a signi®cant number of
patients with SCI would bene®t from an accessible Internet-based information database that is
relevant to the SCI patients population.
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Introduction

One of the largest problems facing patients with spinal
cord injuries (SCI) is coping with the changes in their
quality of life associated with the injury. There is a
tremendous amount of education these patients must
receive in order to try to adapt to their environment
and cope with their situation. This primarily comes
from their contact with nurses, therapists, and
counselors at a variety of tertiary care centers. Many
studies have shown that education signi®cantly corre-
lates with a patient's life satisfaction, productivity, and
sense of empowerment and self-reliance.1 ± 3

A study of the role of nurses as teachers showed
that patients' involvement in their education regarding

SCI played an important role in the goal of successful
rehabilitation.4 The authors stress the importance of
the patient's involvement to direct and plan his or her
own care. Stewart and Bhagwanjee (1999) conducted a
study that found patient participation in research,
control over resources, and stressing the role of the
health professional in creating opportunities for
patients, are key elements in facilitating a sense of
empowerment and self-reliance for patients.3 Richards
et al (1999) found that access to the external
environment independent of the person's physical
disability (described as an `outside the person' factor)
is important in predicting satisfaction in life for
individuals with SCI.5

Based on these ®ndings, we predict that access to
information in areas of SCI research and technolology
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may give patients a better sense of empowerment,
independence and self-reliance to help cope with their
injuries. The goal of this study was to conduct an
interest assessment of patients with SCI. This study
attempted to address four main questions. What areas
of SCI are of the most interest to patients? What is
their current knowledge in areas of SCI? How often
would they access information regarding SCI? What
format would they prefer to access their information
regarding SCI?

To evaluate these questions an interest assessment
survey (IAS) was constructed that was readable, easy
to complete and su�ciently covered potential areas of
interest for these patients. The survey was completed
along with a general health perception survey, the
Medical Outcomes Study Short Form 36 (SF-36), to
draw correlations between patients' interest in areas of
SCI and their health status.

Methods

The interest assessment survey and the SF-36 ques-
tionnaire, along with a cover letter, were mailed out to
31 patients from The Spinal Program at the Toronto
Western Hospital, University Health Network, with a
stamped and self-addressed return envelope. The survey
was also available on the Internet by e-mail request. In
order to increase the response rate, a telephone
interview with some of the individuals was conducted.

The interest assessment survey (IAS)
The IAS was developed with the input of many
members of the Spinal Program, including physicians,
a clinical trials nurse, acute care nurses, occupational
and physical therapists and the Quality Team, a team
designed to speci®cally address quality of life issues for
these patients. The IAS consisted of a series of short
answers, multiple choice questions, and rating scales to
evaluate four main issues: (1) patient demographics; (2)
interest in areas of SCI; (3) accessibility to di�erent
information formats; (4) patient's current knowledge in
areas of SCI. Table 1 outlines the general properties
and structure of the IAS.

The patient demographics consisted of age, number
of months/years since the SCI, and the level of SCI.
No data were collected regarding gender or severity of
the injury. The patients' general interest in accessing

information in the SCI ®eld was measured, as well as
the frequency with which they felt they would access
the information. To assess accessibility to di�erent
formats of information, multiple choice questions
regarding where they currently receive their informa-
tion, what format they would prefer the information
(website, newsletter, seminar series, etc), and to what
extent do they have access to each of these formats
were used.

The patients' level of interest in the following areas
of SCI was investigated: (1) advances in research; (2)
current clinical trials; (3) occupational and physical
therapy; (4) support groups and (5) national and
international SCI organizations. The questions regard-
ing patients' current knowledge in areas of SCI
covered research, support groups and national/inter-
national organizations. Current knowledge of partici-
pants in the following topics was also assessed: nerve
transplants, nerve regeneration, drug therapies, drug
treatment to reduce cell death, programmed cell death,
Canadian Paraplegic Association, Rick Hansen Foun-
dation, Think First Campaign and the Canadian
Spinal Research Organization.

SF-36 (short form-36)
The inclusion of the Medical Outcomes Study Short
Form 36 (SF-36) with the IAS served two main
purposes. First, the results of SF-36 could be compared
to the previously published data from patients with
SCI in order to compare our sample population to that
of the general SCI population or other patient groups.
Second, the inclusion of the SF-36 was done to draw
correlations between patients' interests in areas of SCI
and their general health status. The SF-36 is a general
measure that provides a pro®le of health status,
providing scores on eight dimensions of functioning
and well-being of the individual (Table 2). Scores for
each question of SF-36 were coded and transformed to
a scale of 0 (poorest health) to 100 (best health). The
results of the SF-36 can be summarized into two
summary measures: the Physical Component Summary
(PCS) and the Mental Component Summary (MCS).6

The average score of the Physical Functioning,
Physical Role Limitations, and Pain Perception scales

Table 1 General properties of the interest assessment survey
in the areas of spinal cord injury

Area Question type
Number of
questions

Demographics Short answer 3
Interest Multiple choice 1

Rating scales 6
Accessibility Multiple choice 5
Current knowledge Rating scales 9

Table 2 Outline of the components of the medical outcomes
study short form 36 (SF-36)

Area Dimension
Number of
questions

Functional status Physical functioning 10
Social functioning 2
Physical role limitation 4
Emotional role limitation 3

Well being Mental health and vitality 9
Pain 2

Overall health
evaluation

General health perception 5

Change in health 1
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calculate a reliable measure of physical health (PCS). A
reliable measure of mental health (MCS) is calculated
from the average of the Social Functioning, Emotional
Role Limitation, and Mental Health and Vitality
scales. In this study we used both the individual
dimension scores and the summary scores for analysis.
The SF-36 was previously developed by the RAND
Corporation's Health Insurance Experiment in the
United States and the purpose and methods of the
RAND study have been summarized elsewhere.7

Statistical analysis
Descriptive statistics were used for the evaluation of
demographic data. Evaluation of the interest in areas
of SCI and current knowledge in areas of SCI was
analyzed during the Kruskal ±Wallis one-way analysis
of variance on ranks due to the non-normal distribu-
tion of the data. Post-hoc multiple comparisons on the
di�erences of ranks were also performed. Analysis of
categorical data regarding frequency of access to
information, information formats and comfort with
the Internet was done using chi-square test. Correla-
tions between measures in the IAS and the SF-36
summary scores were done using a Pearson Product
Moment Correlation. Statistical signi®cance was con-
sidered at P50.05.

Results

Demographic data
Of the original 31 mailed surveys, 14 responses were
received with a response rate of 45%. The average age
of participants was 38.0+3.91 years, ranging from 19
to 67 years, with median at 31 years. The average time
post injury was 31.6+8.7 months and ranged from 5
months to 8 years, with a median of 19 months. All
participants had cervical SCI involving C6 or higher.

Interest assessment
The results of the IAS on area of interest to SCI
patients is shown in Table 3. Overall there was a very

high general interest in research of SCI among
participants. When asked about speci®c areas of the
SCI ®eld, patients rated information in the areas of
research and clinical trials as the ones of highest
interest. Patients had a slightly lower interest in
physical and occupational therapy and the lowest
interest in support groups and organizations. Patients
rated their interest in research and clinical trials
signi®cantly higher than their interest in support
groups and organizations (H=41.91, P50.001).

Assessment of accessibility
The results of the assessment of accessibility to
di�erent information formats is shown in Tables 4
and 5. Over two-thirds of the respondents reported
using the Internet as one of their current sources of
information. A signi®cant proportion (78%) of the
participants reported the Internet as their preferred
format to access information (w2=13.85, P50.005).
Fewer respondents preferred a newsletter format and
none chose a seminar series. Assessment of accessibility
to the Internet revealed that all respondents had at
least some access to the Internet, and a signi®cant
majority (71.4%) reported having access to it all the
time (w2=24.57, P50.005). The majority of partici-
pants (85.7%) reported being very comfortable with
the Internet, and none of the respondents reported

Table 3 Assessment of interest in areas of spinal cord injury

Areas of Median Quartile:
interest score 25% 75%

General interest 4.5 4.0 5.0
Scienti®c research 5.0a 4.0 5.0
Clinical trials 5.0a 4.0 5.0
Physical and occupational
therapy

4.0 3.0 4.0

Support groups 3.0b 2.0 3.0
Organizations 3.0b 2.0 4.0

Di�erent letters represent signi®cant di�erences in interest in
the level of interest patients reported in di�erent areas of SCI
(P50.05)

Table 4 Assessment of frequency and accessibility to di�erent information formats

Frequency of access Current Preferred
to information information format

Frequency % Source %** Source %*

Weekly 42.8 Internet 64.3 Website 78.6
Monthly 28.6 Physician 35.7 Newsletter 21.4
2±4/year 28.6 Newsletter 35.7 Seminars 0
1/year 0 Newspapers/Magazines 35.7
Never 0 Support groups 21.4

Organizations 21.4

*For each question, the percentage represents the per cent of respondents choosing each option. **For the current information,
respondents were not limited to just one choice
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having no experience with the Internet (w2=17.7,
P50.05). A signi®cant number of respondents reported
they would like to access information regarding SCI
weekly (w2=10.29, P50.005), but when asked how
frequently they would attend an information seminar
the frequency dropped to 1 ± 4 times a year. This, along
with the low level of interest in seminar as an
information format, suggest that seminars are not a
good choice for disseminating information to the SCI
population.

Assessment of current knowledge
The results of the assessment of current knowledge in
areas of SCI are shown in Table 6. Respondents had
very little knowledge regarding current topics of SCI
research, such as nerve transplantation, drug treat-
ments, reduction in cell death and apoptosis. The
knowledge of the Canadian Paraplegia Association
(CPA) was the highest of all topics sampled, and
participants rated their knowledge of the CPA
signi®cantly higher than some of the areas of SCI
research (cell death and apoptosis) as well as the Think
First SCI prevention campaign (H=30.91, P50.001).
Knowledge of other organizations relevant to the SCI
population (Rick Hansen Foundation and CRSO) was
much less than the CPA and re¯ected that of the topics
in SCI research.

Medical outcomes study short form 36
Overall respondents scored very low on the Physical
Functioning, Physical Role Limitations, and the
Physical Component Summary (PCS) measures (Table
7). The remaining measures range from 50.9 for Social
Functioning to 66.7 for Emotional Role Limitations.
There was a weakly positive correlation between the
time after injury and the emotional health of the patient
(r=0.56, P50.05). Therefore, in general a patient's
emotional and mental health improved with time after
injury. Patients' age was negatively correlated with their
social functioning, although this did not reach sig-
ni®cance (r=70.43, P=0.12). Therefore, in general a
patient's emotional and mental health improved with
time after injury.

Regardless of health status measures, all patients
reported the highest level of interest in SCI research

and clinical trials (Table 3). Due to the skewed
distribution of the scores for the overall interest in
SCI research and clinical trials it was not possible to
conduct a correlation between the patient's interest in
these areas and their health status.

Correlation between time post injury, age and SF-36
with the interest assessment survey
Neither time after injury nor age were correlated with
interest in therapy, support groups or organizations.
Interest in support groups was negatively correlated
with social functioning (r=70.67, P=0.01) and
interest in therapy was negatively correlated with the
patient's general health perception (r=70.60,
P=0.02). Mental health and vitality scores were not
signi®cantly correlated with interest in organizations
(r=0.40, P=0.16).

Correlation between physical and mental summary scores
of SF-36 with interest assessment survey, time post-
injury and age
Correlation of the physical (PCS) and mental (MCS)
health component summary measures with patient's
interest in support groups, organizations and time post
injury were investigated. These results are shown in
Table 8. Patients' MCS and PCS scores were highly

Table 5 Assessment of accessibility to and comfort with di�erent information formats

Internet accessibility Seminar accessibility

Internet access %* Comfort with Internet % Seminar %

Always 71.4 Very 85.7 Monthly 14.3
Often 14.3 Somewhat 14.3 2±4/year 35.7
Sometimes 14.3 Not at all 0 Once/year 35.7
Infrequent 0 Never 14.3
Never 0

*For each question, the percentage represents the percent of respondents choosing each option

Table 6 Assessment of current knowledge in areas of spinal
cord injury

Areas of Median Quartile:
interest score 25% 75%

Transplantation 2.0 1.0 3.0
Regeneration 3.0 2.0 3.0
Drug treatments 2.0 1.0 3.0
Reduction in cell death 2.0a 1.0 2.0
Apoptosis 1.0a 1.0 2.0
Canadian Paraplegic
Association (CPA)

4.0b 3.0 5.0

Rick Hansen Foundation 2.0 1.0 3.0
Think First SCI Prevention 1.0a 1.0 1.0
Canadian Spinal Research
Organization (CRSO)

1.0 1.0 3.0

Di�erent letters represent signi®cant di�erences in knowledge
reported by patients in di�erent areas of SCI (P50.05)
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correlated with each other. In general, a patient's
reported physical and mental health improves over
time after injury, although this did not reach
signi®cance. Neither the patient's physical nor mental
health status correlated with their interest in support
groups or organizations. However, although it did not
reach signi®cance, physical health (PCS) was negatively
correlated with interest in therapy (r=0.45; P70,10)
meaning that those with poor physical health are very
interested in physical and occupational therapy.

Discussion

Demographic data
The response rate for self-administrated questionnaires
varies from 24 to 83%.8 ± 10 The response rate in our
study (45%) was comparable to other self-reported
surveys of individuals with SCI.11,12 All participants in
our study had a spinal cord injury involving the
cervical spine, which is representative of two-thirds of
the SCI populations.13,14 The average age of the
respondents (31+3.9) was also representative of the
SCI populations as a whole.13

Interest assessment
The results of the interest assessment show a very high
level of interest in accessing information about SCI.
The areas of most interest to patients are those related
to SCI research and clinical trials. Patients expressed a
lesser degree of interest in support groups and
organizations. When questioned about their current
knowledge in speci®c items related to each of these
general topics patients revealed a better knowledge of
support groups and organizations while having less
knowledge about areas of SCI research. These ®ndings
probably suggest that patients have already utilized the
information from support groups and organizations
prior to the survey, which may in part explain their
lower interest in these areas. Although the survey
questioned knowledge regarding support groups and
organizations, it did not directly inquire about previous
use of these services. Patients reported limited knowl-
edge of SCI research areas, which supports their high
level of interest in this area. These results suggest that
dissemination of information focused on SCI research
would be of most interest to the SCI patient
population.

Accessibility to information
This study addressed the issue of access to informa-
tion for SCI patients by questioning the frequency
with which they would access information and what
format this information should be disseminated. A
signi®cant number of respondents (78.6%) preferred
an Internet website as a format for accessing
information. The majority of this patient population
reported the Internet as currently their main source of
information, even above that of their physician,
support groups and organizations. All respondents
reported at least some access to the Internet and the
far majority of respondents (71.4%) have access to the
Internet at all times. Finally, as the Internet is a
relatively new information source when compared to
the other sources asked about in this study, we
questioned patients' comfort in utilizing the Internet
as an information source. Almost all respondents

Table 7 Scores for the SF-36 scales for 14 spinal cord injured patients

No. of Mean Minimum Maximum
Dimension items score s.e.m.* (n/14)** (n/14)**

Physical functioning 10 16.1 6.37 0 (5) 70 (1)
Role limits-physical 4 19.6 9.87 0 (10) 100 (1)
Social functioning 2 50.9 8.34 12.5 (3) 100 (2)
Role limits-emotional 3 66.7 12.6 0 (4) 100 (8)
Mental health & vitality 9 59.0 4.49 126.6 (1) 86.6 (1)
Pain 2 66.6 5.93 22.2 (1) 99.9 (2)
General health 5 56.4 5.17 20 (1) 90 (1)
Health change 1 55.4 8.76 0 (2) 100 (2)
PCS 16 34.1 3.79 14.8 (1) 60.5 (1)
MCS 14 58.8 6.43 13.0 (1) 95.5 (1)

*Standard Error of the Mean. **Number of respondents reporting the score out of the 14 total respondents

Table 8 Correlation between PCS and MCS scores and
interest in areas of the spinal cord injury

MCS Time
OT and

PT
Support
groups

Organi-
zations

PCS 0.62 0.43 70.45 70.28 70.06
0.02** 0.12* 0.10* 0.34 0.83

MCS 0.47 70.04 70.12 0.12
0.08* 0.90 0.67 0.68

The top numbers represent the Pearson correlation and the
probability value of the correlation in italics. **P50.05
shows statistical signi®cance. *Probabilities less than 0.15 are
reported as a trend to signi®cance of the correlation.
MCS=Mental Component Summary; OT=Occupational
Therapy; PCS=Physical Component Summary; PT=Physi-
cal Therapy
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(85.7%) reported being very comfortable in using the
Internet.

SF-36 as a reliable and accurate measure of perceived
health status
The SF-36 has been shown to exhibit both test ± retest
reliability and content validity proving itself to be both
an accurate measure of perceived health status and a
valid one as well.9,10,15,16 This measure has also been
used in many di�erent populations, including healthy
individuals,17 Parkinson's patients,18 AIDS patients19

and patients with traumatic brain injury.8 Low scores
on the Physical Functioning, Physical Role Limita-
tions, and the Physical Component Summary measures
in our study were not surprising considering the level
of the spinal cord injury of these patients. Although
these scores were noticeably lower than those measured
for healthy individuals,17 measures of Physical Com-
ponent Summary (PCS) and Mental Component
Summary (MCS) in our study were similar to those
reported for patients with traumatic brain injury.8

Overall, this indicates that our SCI patient population
is an adequate representative sample for information
collected from the SF-36. From this it can be inferred
that the information collected from the interest
assessment is also representative of the SCI patient
population in general.

SF-36 as a predictor of interest in SCI research
All patients questioned showed a high level of interest
in SCI research and clinical trials, regardless of their
scores on the SF-36. Therefore, providing information
about SCI research and clinical trials would bene®t all
SCI patients and would be accessed by all patients.

SF-36 as a predictor of interest in support groups and
organizations
Results from the SF-36 questionnaire showed that
patients with better mental health and vitality scores
tended to be interested in national and international
organizations, although this correlation did not reach
signi®cance. However, the Mental Component Sum-
mary (MCS) score in our study did not support these
®ndings. The MCS is a combination of the social
functioning, mental health and vitality and emotional
role limitations dimensions of the SF-36. In fact, the
MCS scores did not correlate with patients' interest in
either support groups or organizations. Studies have
shown that the MCS is a more complete evaluation of
mental status.6,8 Based on this evidence, our results
show that interest in support groups and organizations
is not related to a patient's mental health. The results of
this study did show that patients with poor social
functioning showed a high interest in support groups.
These results suggest that evaluation of social function-
ing may be useful in identifying patients who have
interest in and will bene®t from SCI support groups.

SF-36 as a predictor of interest in occupational and
physical therapy
Patients with poor physical health as measured by the
PCS, or a poor general health perception are more
interested in occupational and physical therapy. These
results may be expected, and provide support for the
validity of the SF-36 measures shown in other
studies.9,10,15 ± 20

Conclusions
The interest assessment showed that SCI patients in
our study have a high interest in SCI research and
clinical trials and a lower interest in support groups
and organizations. The Internet is the most preferred
source of information, patients have a high degree of
access to the Internet and are very comfortable with
this information format. The results of this study have
prompted the Spinal Program to develop a website,
which will provide patients with information about
many areas of the SCI ®eld.
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