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Introduction
The fundamental problem for persons after the spinal cord in-
jury (SCI) is coping with the changes, that have occurred in
their lives as a result of the injury. In order to adapt to the
newly developed situation, they need to acquire the necessary
knowledge about the SCI pathophysiology, and the medical
and social consequences of the injury, including in particular
prevention of the early and late post traumatic complications.
The patient education is considered by many foreign rehabili-
tation centers as the a key element for rehabilitation after the
SCI, and regarded as absolutely essential during the first stage
of rehabilitation, since it does make it easier for the patient to
return from hospital to the place of residence, and to get on
with everyday life in the community, with his or her disability
[1 , 2] . The acquired knowledge on the health condition is also
one of the basic components, affecting the efficiency of reha-
bilitation of persons after the SCI [3] . Patients must be prepa-
red to the new way of life and well equipped with the
information and skills, necessary to maintain their best health
and well-being. So the need to acquire knowledge about the
SCI by people who have experienced such injury seems to be
quite obvious, considering the benefits, which they may gain
by it.
In the Polish health care system, there is a clear gap in the
area of the post-hospital rehabilitation (community based),
addressed to the persons after the SCI and there is not, as yet,
any government program, which would be addressed to the
persons after the spinal cord injury, who leave a hospital and
come back home to try and function in their community. Re-
habilitation, being a process of both medical and social nature,
requires collaboration between the various institutions on the
national and the local government level. In the absence of the
specific, multifaceted rehabilitation program provided by the
state to help the persons after the SCI, it is vital that both, me-
dical community (doctors, nurses, physiotherapists) and social
institutions, work closely together. The gap in this area, in the
Polish health care system, is being filled up by the Active Re-
habilitation (AR) [4] program. The AR System, a movement
which draws knowledge from many years of experience of the
persons dependent on a wheelchair in their everyday lives,
constitutes the most valuable and very important complement
to the comprehensive rehabilitation after the SCI [5] .
In psychology, knowledge is being defined as the “general
content fixed in the human mind, as a result of the cumulative
experience and learning. (. . .) In a narrower sense, knowledge
is the personal status of a man’s cognition, which comes from
the influence of the surrounding, objective reality” [6] .
Knowledge is a very important aspect of the predisposition
defined as “formed in the process of fulfilling needs, in the
specific social conditions, or compatible and consistent orga-
nization of knowledge, beliefs, feelings, motives and certain
forms of actions and expressive reactions of the subject, rela-
ted to a specific object or a class of objects” [7] .
The issue of knowledge concerning the health condition of
persons after the SCI has already been noted in the 1980s, at
the State University of New York in Buffalo, where they have
developed a test verifying the level of knowledge of the health
condition of persons after the SCI [8] . The subject however,
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has not been pursued by other research centers, as there are no
English-language publications regarding this area. The first
translation of the original version of the test, and its adaptation
to the conditions in Poland, has been done by Opara and
Opieczonek in 1995 [9] . The original version of the test con-
sisted of 39 questions, regarding nine issues related to the
SCI. From that moment on, work on the further improvement
of the test has been done simultaneously in two Polish centers:
Upper Silesian Rehabilitation Center "Repty" in Tarnowskie
Góry, and the Institute of Rehabilitation at the Academy of
Physical Education in Poznań. In 1998 Tasiemski and Kost
[10] did their research evaluating the level of knowledge of
persons after the SCI, on the group of 40 participants of the
AR camps. The knowledge level of the participants has been
assessed as good. The respondents had the best knowledge
about nutrition and diet (91 .2% of correct answers), while the
least they knew about the autonomic dysreflexia (40.6% of
correct answers). In the same year, another research has also
been conducted by Opara et al. [11 ] . It included a group of 15
persons after the SCI, hospitalized in the Upper Silesian Re-
habilitation Center. The respondents completed the knowledge
test twice - first time on the day of their admission to the cen-
ter, the second time - after two months of stay. The results ha-
ve shown, that the majority of patients (14 out of 15 persons)
have extended their knowledge about their health condition.
The final outcome of the research in both centers, has been the
development and publication by Tasiemski and Opara in 2002
the new test of knowledge about the health condition of per-
sons after the SCI, modified and adapted to the Polish condi-
tions. The new version has been extended to 50 questions
related to thirteen areas of functioning of the persons after the
SCI [2] . The extended version of the test has not yet been used
to assess the knowledge of persons after the SCI.
In the foreign literature, it has been possible to find only five
publications on the evaluation of knowledge related to the
SCI. The first of these, by May et al. , has been oriented on the
education of patients after the SCI [1 3] . In addition to know-
ledge, it has also evaluated the ability to solve problems and
has determined the perception of importance of the particular
topics included in the education program, in which the re-
spondents participated. The survey has been conducted three
times: 2 weeks after admission to the hospital, when leaving
the hospital and 6 months after the hospitalization. To evaluate
the knowledge, a multiple choice questionnaire has been used,
consisting of 29 questions/items, referring to twelve topics re-
lated to the SCI, which were being discussed during the edu-
cational program for the patients. The research has shown
statistically significant improvement in the knowledge of the
examined persons, in the subsequent tests. The matters related
to defecation, taking care of the urinary bladder and the skin
care have been consistently regarded as the most important
educational topics. Majority of the incorrect answers have be-
en related to: temperature control and autonomic dysreflexia,
sexuality, skin care, spinal cord functions, taking care of
a urinary bladder and servicing a wheelchair.
In 2009, McGillivray et al. have published their research abo-
ut the assessment of knowledge of the SCI patients, and their
family members, on the autonomic dysreflexia [14] . This stu-
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dy has shown that both, patients and members of their fami-
lies, have lacked some knowledge on the topic. The respon-
dents with the traumatic spinal injury have had a higher level
of knowledge, but 41% of them declared, that they have never
heard of such complication. The authors have been very much
concerned with the result, showing that 22% of the persons
after the SCI reported symptoms consistent with the unreco-
gnized autonomic dysreflexia.
In 2009 Schottler et al. have presented their work regarding re-
lationship between the knowledge about autonomic dysreflexia
and the spinal cord injury classification, degree of injury, its
cause, gender and race of the patient [15]. The respondents in
the survey have been both, persons after the SCI and their care-
givers, and the knowledge concerned only the issue of the au-
tonomic dysreflexia. On the basis of the obtained results the
authors concluded, that the autonomic dysreflexia concerned
only the persons with the injury on the level Th6 or above, with
the higher degree of injury (A and B according to the Amercian
Spinal Injury Association) and with the post traumatic spinal
cord injury. Greater knowledge about the autonomic dysreflexia
have had the persons with the traumatic causes of their spinal
cord injury, with the SCI on the level Th6 or above, and the
persons older on the day of the survey.
The same authors presented in 2010 their study, showing the
knowledge test results of the patients after the SCI and their
caregivers, in relation to the type (total/partial) and the level
of the SCI [16] . This research has shown, that 16% of persons
with the SCI and 20% of their caregivers knew the difference
between the total and partial SCI. The respondents who pro-
vided the incorrect information concerning the level of their
injury, more frequently evaluated their injury as total and dec-
lared it to be at a higher level than it was actually the case.
Another study has been done by Thiethe et al. in 2011 . Their
aim has been to examine the knowledge of patients after the
SCI, regarding two post traumatic complications: pressure
ulcers and disorders of the functioning of the urinary bladder
[17]. The results here have been collected after examining the
knowledge of 213 patients at several points in time, i.e. at the
time of the admission to the hospital, 1 and 3 months after the
admission, and 6, 8 and 30 months after the discharge from the
hospital. These studies have shown, inter alia, the greater re-
spondents’ knowledge at the time of the hospital discharge (11 .2
points out ofmaximum 20 points), than during the first test, i.e.
during admission to the hospital (5.4 points). However the same
test repeated in 30 months after the hospital discharge has
shown the decrease in knowledge (10.8 points). As stated abo-
ve, a small number of publications concerning the topic of
knowledge of their own health condition, among persons after
the SCI, confirms the need for further research in this area.

Aim of the Study
The main aim of this study has been to analyze the factors dif-
ferentiating level of knowledge of health condition of persons
after the SCI. Among the analyzed variables the following fac-
tors have been identified as socio-demographic (age on the day
of the test, gender, marital status, level of education, place of
residence), and the variables associated with the SCI (age on
the day of the injury, time elapsed from the injury, participation
in the AR camps, clinical picture, i.e. paraplegia/quadriplegia).
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Material and Methods
In the study participated 100 persons after the SCI (22 women
and 78 men), dependent on a wheelchair in their everyday
functioning. The mean age on the day of the survey was 32
years (SD=9.3), and the mean age on the day of the injury 27
years (SD=8.6). The tests have been carried out in the early
days of the AR camps, in order to avoid the participation of
respondents in the thematic lectures, which presented infor-
mation on various topics related to the SCI.
The tool applied for the research has been the test regarding
knowledge of their health condition of persons after the SCI,
which consisted of 50 questions referring to the thirteen issues
particularly important for the daily functioning of persons
after the SCI, i.e. :
1 . skin care,
2. nutrition/diet,
3 . medications taken,
4. orthopedic supplies and aids,
5. wheelchair,
6. passive exercises,
7. autonomic dysreflexia,
8. respiratory infections,
9. urinary tract infections,
1 0. urological supplies,
11 . thrombosis,
1 2. sex and procreation,
1 3. requesting help.
To different issues there has been assigned a different number of
questions, depending on the scope and the substance of the is-
sue. Regardless of the number of possible answers (list), always
only one answer has been correct. For every correct answer the
respondent has received 1 point, and for the incorrect one 0 po-
ints. In total there has been the maximum of 50 points to be ga-
ined. The score of 0-25 indicated the insufficient knowledge on
the health condition, 26-35 points meant sufficient knowledge,
36-45 points – good, and 46-50 points – very good [12].
To collect the demographic information a form has been used,
containing questions regarding the basic personal data (age,
gender, marital status, place of residence, education) and the
information related to the SCI (time elapsed form injury, level
of injury, participation in the AR camps).
Analysis of the relationship between the age on the day of the
test, the age on the day of the injury and the knowledge about
the health condition, has been carried out by estimating the
Spearman’s rank correlation coefficient. The test results in re-
lation to gender, marital status, education and clinical form of
the SCI (paraplegia/quadriplegia) have been analyzed using
the Mann-Whitney U test (Z). The results of the knowledge
test considering the place of residence have been analyzed test
with the Kruskal-Wallis (H) test.

Research Results
The persons participating in the research (n = 100) have obta-
ined in the knowledge test the mean result of 27.11 points,
which indicates a sufficient knowledge of their health condi-
tion in patients after the SCI. 41% of the participants have ob-
tained the result below 26 points (x=18.44), showing the
insufficient knowledge, while 22% have achieved the good
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result (x=38,95). In the examined group, none of the respon-
dents has received the very good note. Details of the results
showing the level of knowledge on the health condition of
persons after the SCI are presented in Table 1 .

Knowledge level assessment
Persons after SCI Knowledge test

n* x SD

Good (36-45 points)

Sufficient (26-35 points)

Insufficient (0-25 points)

General tested population

22

37

41

100

38.95

29.68

18,44

27.11

2.57

3.04

4.37

8.79

* The numbers given are also the percentage values

Among the researched areas, which are important for the
functioning of the SCI patients, the respondents have
presented best knowledge in the area of nutrition/diet (85.0%
of correct answers). They have also demonstrated good
knowledge in the areas of skin care (67.8% of correct
answers) and infections (65.3% of correct answers). Areas on
which the respondents have had the least knowledge, have
been requesting help (36.3% of correct answers) and
orthopedic supplies (44.5% of correct answers). Detailed data
for all the thirteen tested areas of knowledge are given in the
Figure 1 .
Among the variables that have been examined for the
potential relevancy with the knowledge on health condition of
persons after the SCI, significant dependencies have been
confirmed with the three variables related to the SCI:
participation in the AR camp, age on the day of the injury and
time elapsed from the injury. The carried out analysis has
shown, that persons who have participated, in the past, in the
AR camps (n = 50) have obtained better results in the
knowledge test (x=32.24, SD=7.29), if compared with the
persons who never before took part in the AR camps (n=50)
(x=21 .98, SD=7.02). The difference has been highly
statistically significant (Z=-5,961 , p≤0,001 ). Age on the day
of the injury has been significantly negatively correlated (rs=-
0.238, p=0.017), and time elapsed from the injury has been
significantly positively correlated with the level of knowledge
about the health condition of persons after the SCI (rs=0,215,
p=0,032). In the case of all the other variables analyzed for the
potential relevancy with the knowledge on the health
condition, i.e. gender (Z=–0,816, p=0,414), marital status (Z=-
1 ,817, p=0,069), education (Z=-1 ,934, p=0,072), place of
residence (H=3,707, p=0,066), clinical for of the SCI (Z=-
0,314, p=0,730), significant correlation has not been found.

Table 1. The level of knowledge on the health condition of persons after the SCI
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Discussion
The main topic of this study has been to provide information re-
garding the factors differentiating the level ofknowledge of their
health condition, in the persons after the SCI. So far only a few
research projects have touched on the subject of knowledge
among the SCI patients, and those have been projects focusing
on a particular topic, which makes our study unique in a way.
The analysis of the results obtained by the respondents, allowed
to assess their knowledge of their health condition as sufficient
(mean result = 27.11 points, which constituted 54.22% ofcorrect
answers). However, while performing a more detailed analysis,
it has been noted, that 41% of the respondents did not answer
correctly to more than half of the questions, which has led to
evaluation of their knowledge as insufficient. Also, no one’s
knowledge has been assessed as very good in the test. The re-
sults obtained are similar to those presented by Opara et al., on
the basis of their tests carried out on the group of 15 persons
after the SCI, who stayed at the Upper Silesian Rehabilitation
Center [9]. Their respondents completed the initial version of the
knowledge test twice - once on the day of their admission to the
Center, the second time - after two months of stay. In the first
test, the participants have obtained the mean result of 18 correct
answers on 39 possible, which has indicated a sufficient know-
ledge of their health condition (46.15% of correct answers). The
second test, also performed with the initial test version, has
shown an improvement of the results obtained - mean score of
23 correct answers (58.95% of correct answers - the knowledge
of the health condition assessed as good). Good knowledge of
their health condition, also has been presented by the respon-
dents of the tests carried out by Tasiemski and Kost, i.e. the per-

Nutrition/diet

Skin care

Urinary tract infections

Medications

Respiratory infections

Wheelchair

Thrombosis

Passive exercises

Sex and procreation

Urological supplies

Autonomic dysreflexia

Orthopedic supplies

Requesting help

Figure 1. Percentage of correct answers regarding the particular areas of the functioning of the SCI patients
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sons after the SCI, who participated in the AR camps [10]. Hi-
gher evaluation of the knowledge in both above studies, in com-
parison with our own research, may be due to the fact, that the
studies were carried out during the stay of the respondents either
in hospital [9], or at the AR camp (10). Thus, it was time during
which the respondents were undergoing treatment or rehabilita-
tion, and therefore had the opportunity to be acquiring new
knowledge and new skills in the field of SCI, which could have
translated directly into the higher scores on the test. It should al-
so be noted, that in our study the research material has been col-
lected in the first days after the camp started, to minimize the
probability that the AR camp activities would influence the par-
ticipants’ level of knowledge of their health condition after the
SCI.
Different results in the assessment of knowledge on the issues
related to the SCI, have obtained the respondents in tests carried
out by May et al. [1 3]. Although in those tests a different tool
has been applied than in our study, still since very similar issues
have been assessed in both cases, some comparison of the re-
sults obtained may be done. The mean score obtained by the re-
spondents in May’s knowledge evaluation tests performed on
the last day of the study, i.e. 6 months after the discharge from
the hospital, amounted to 24.22 points. Bearing in mind that the
research questionnaire consisted of 29 questions, this is 83.5%
of correct answers. This result is decisively better than the result
obtained in our own study (54.22% of correct answers). Due to
the lack of knowledge of the tool which has been used by May,
we cannot reject the assumption, that the result differences may
have been due to the specific nature of the research tool itself,
e.g. the degree of difficulty of the questions it contained. There
is however yet another issue, which could explain the differen-
ces in the results. The main objective of the May’s research has
been to assess the process of education, which is being conduc-
ted in a hospital in Alberta, Canada. The mere existence of such
a program in a clinical hospital allows the conclusion, that the
hospital personnel is well prepared to convey to the patients in-
formation regarding the SCI, both in terms of methodology and
content. While comparing the results of our own research with
the results obtained by May et al., we can also find some simila-
rities in the areas, within which the respondents gave the lowest
number of correct answers [13]. Most incorrect answers in both
carried out tests have been related to such issues as: temperature
control and autonomic dysreflexia, sexuality, skin care, spinal
cord functions, servicing the wheelchair and caring for the uri-
nary bladder. Even though in our own research the autonomic
dysreflexia has not been the area, where the respondents acqu-
ired the lowest score, still the result below 50% of correct an-
swers may be defined as low. The autonomic dysreflexia has
also been the lowest-ranking area in the Polish surveys, which
have used the initial version of the test of knowledge of the he-
alth condition [10]. Low score, like in the May’s research, the
respondents in our own study have obtained in the area of sex
and procreation [18]. The other low-ranking areas have been:
requesting help, orthopedic supplies and urological supplies. By
far, the most correct answers the respondents gave to questions
in the field of nutrition/diet, the area best assessed also in the
study by Tasiemski and Kost [10].
The results of the analysis of the factors determining the know-
ledge of the health condition have shown, that the participation
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in the AR camps, where there are theoretical lectures, is a valu-
able source of information about the SCI. It is worth mentioning,
that the whole AR movement, with its the wide range of activi-
ties, is a valuable source of knowledge on the SCI for persons
dependent on a wheelchair in their everyday functioning. The
persons after the SCI, who join an AR camp, are invited to par-
ticipate in a wide range of activities, which are offered today by
the Foundation for Active Rehabilitation. Therefore it can be as-
sumed, that the persons who attend the camps more than once
are active members of the AR movement and participate in the
various types of activities or events, organized by the Founda-
tion. Even if these are not of educational nature, still the partici-
pation alone in the various initiatives, together with other
persons after the SCI, provides the opportunity to exchange
experiences between the individuals with the similar disabilities
and problems. This example shows just how important the AR
movement is in the Polish system for comprehensive rehabilita-
tion of the SCI patients, and within the area of the post-hospita-
lization (community based) rehabilitation addressed to this
population, the movement practically constitutes an exception.
Characteristics of the respondents indicated, that their mean age
at the date of injury was 27 years. This has confirmed the fact,
that the spinal injuries occur mostly in young persons.10 Stu-
dies have shown, that they have obtained higher scores than
persons, who had been injured at a later age. This result suggests
that young persons after the SCI better adapt to the new condi-
tions than older people. It is quite possible, that the prospect of
a long life to come after the injury causes the desire to preserve
the best possible health condition in the years ahead. Indirectly
this is related to the knowledge of the various aspects of func-
tioning after the SCI, which should have a positive impact on the
ability to cope with any disadvantages that may be occurring in
the everyday life.
The last variable that has been verified for the potential relevan-
ce with the knowledge of the health condition of persons after
the SCI, has been the time which elapsed from the date of the
injury. Statistical analysis of the research material has confirmed
this relevance. The length of time which has passed since the
injury, directly translates into the longer lifespan with the disa-
bility, and therefore greater experience, skills and the greater
knowledge ofhow to cope with the effects of the SCI.
In the course of the research process we have encountered cer-
tain restrictions, and it seems to be worthwhile to mention them
for the researchers, who would want study the issue of know-
ledge in persons after the SCI in the future. One of the first re-
strictions has been the difficulty in collecting sufficient amount
of the research material. Because of the research tool used for
assessing the knowledge (test), it was required that the respon-
dents will fill out the questionnaire by themselves, under the su-
pervision of a researcher. Other possibilities of executing the test
(e.g. by email via the Internet) have been ruled out, as in this
case the objectivity of the data could be easily questioned, as it
would be quite likely, that the respondents will be tempted to get
the maximum score and will try help themselves by looking for
the correct answers in various external sources (Internet, books
etc.). In the research participated 100 persons, however this
number does not allow to consider the tested group as represen-
tative for the population of persons after the SCI who live in
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Poland. An additional doubt factor in this respect is the fact, that
the study has been carried out only on the AR camps, which has
already meant a selection and choice of the specific group from
the general population of persons after the SCI. However, be-
aring in mind the lack of earlier research in this area on the na-
tional level, in view of the results obtained one can speak of
a certain trend among the persons after the SCI. Still, it is re-
commended to conduct tests on a larger group of persons after
the SCI. Another restriction was the cross-section nature of the
carried out tests. Despite the fact, that we have attempted to
evaluate all the respondents at the same time (in the early days
of the camp), the fact that the test has been performed only once
in the test group, may have affected the reliability of the results
obtained.
Taking into account the results obtained in our own study, the
practical consequence should be the development of a frame-
work program for training persons after the SCI, which could be
used in the future to work with patients in the national rehabili-
tation centers. In the Polish health care system, so far there is no
universal, uniform educational program, within which persons
after the SCI could acquire knowledge about their disability
(especially in the course of the clinical rehabilitation). Develop-
ment of such educational program (e.g. on the basis of the alre-
ady existing manuals and knowledge about the SCI) and its
practical implementation in the health care facilities in Poland,
where the persons after the SCI are being treated, appears to be
the key element in the process of preparing the patients to meet
the challenges awaiting for them throughout their future life [19,
20, 21 , 22, 23, 24]. Such action may have one more positive
aspect - financial one. Education of persons in the chronic con-
dition, one of which the SCI is, may also contribute to the re-
duction of the costs of health care provided for persons after the
SCI [25]. Education of the SCI patients could be provided by
physiotherapists, although the up to date studies show, that the
knowledge of health condition of persons after the SCI, among
the physiotherapists employed in the public health care facilities,
has been assessed only as sufficient [26]. In order to effectively
educate the SCI patients, a higher level of expertise among the
personnel who works daily with this group of disabled persons
should be ensured.

Conclusions
Our study has allowed to draw up the following conclusions:
1 . The persons after the SCI have only sufficient knowledge of
their health condition, which suggests the need for more
education provided for such persons.
2. Factors differentiating the knowledge of health condition of
persons after the SCI have been the age at the date of the
injury, time elapsed from the injury and participation in the
AR camps.
3 . In the process of education of persons after the SCI, special
attention should be paid to the areas of knowledge, where the
respondents got the lowest scores, i.e. : requesting help,
orthopedic supply, autonomic dysreflexia, urological supply
and sex and procreation.
4. AR camps are the valuable source of knowledge of health
of persons after the SCI.
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