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Abstract
Introduction:  Cancer patients receiving chemotherapy or a Stem Cell 

Transplantation (SCT) are in need of information about their 

disease, treatment options and side effects. Patient education 

usually has to be given within limited time. Under these 

circumstances, patients may find it difficult to completely 

understand and to retain the information given. 

Methods:  As a supplement to standard information methods we 

developed an interactive CD-Rom with information on SCT. This 

CD-Rom provides both medical information and more subjective 

patients’ experiences. Part one provides information regarding 

the treatment course from diagnosis through to post-discharge 

care. The second part consists of interviews with former patients 

and describes their experiences. 

 As the system is interactive, it can be utilized according to 

the patient’s individual preferences. The CD-Rom comprises 

audio, video, animations, pictures, and text. Printing of certain 

sections is optional. The technical format of the CD-Rom makes 

it relatively simple to utilise the information and to make it 

suitable for other institutions or even other treatments. In this 

preliminary study the acceptability of the interactive CD-Rom by 

patients undergoing a SCT is described.

Results:  Patients’ overall evaluations of the interactive CD-Rom were 

highly positive. For example, 90.2% (N=51) found it interesting, 

clear, useful and valued getting information by means of a 

CD-Rom. Most patients would recommend the interactive 

CD-Rom to other patients in the same situation.

Conclusion:  The content of the CD-Rom on SCT as well as the computer-

based, interactive method are well accepted by patients.

 Practice implications: Computer-based education may enhance 

patient education and thus the quality of patient care. We must 

now establish the program’s effectiveness. Moreover, plans have 

been developed to disseminate the information on SCT over the 

Internet. Future development of comparable programs and their 

evaluation should be encouraged to promote the well-being of 

cancer patients.
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Introduction 
Patient education is an important aspect of good-quality care. Most patients 

prefer to receive detailed, tailored information, especially in the case of 

life-threatening diseases like cancer 1-3. For example, 87% of the patients in 

an English study wanted to have all possible information about diagnosis, 

treatment, treatment outcomes, side effects and quality of life 4. Education 

is especially important in cancer care since patients and their families are 

faced with many difficult decisions that have a large impact on their health 

and quality of life 5. Many patients turned to the Internet for information 6. 

Cancer patients may engage in interactions with fellow patients to exchange 

information and emotional support. 

Adequate communication

Patients have a legal right to be informed about their disease 7. However, 

information giving and participation in decision making is not without 

problems. In a study with cancer patients, 54 percent said they were not 

informed adequately 8.

Several factors have been identified that hinder the exchange of information. 

For example, after a diagnosis of cancer, emotions may inhibit information 

processing. Adequate communication implies that health care providers 

are sensitive to patients’ emotional state, and that they adapt the provision 

of information toward patients’ emotional and cognitive functioning. Low 

health literacy may also complicate information giving 9, 10. In addition, 

insufficient skills of the health care provider may complicate information 

giving. Physicians may over or under estimate patients’ information needs. 

Moreover, their language may complicate the patients’ ability to understand 

information. Lack of time, low quality of information materials, and lack of 

privacy may also give problems. Finally, patients are often seen by many 

health care providers. Rarely has a systematic coordination of the provision 

of information been taken care off. As a result gaps, contradictions and 

duplications in the process may occur. 

Interactive CD-Rom as a solution to information needs

Several interventions have been developed to improve information giving to 

patients. Since the 90’s Internet and CD-Rom technology are used to provide 

patient education 2. 
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Two systematic reviews concluded that computer-based patient education is 

effective in improving knowledge, health attitudes, shared decision-making, 

health services utilization, costs, and clinical outcomes 11, 12. 

Interactive CD-ROMs may enhance education, learning, and the quality 

of patient care 13. For example, a CD-Rom regarding childhood leukaemia 

has been developed for children and parents. It was found to be useful, 

engaging and empowering 14. Moreover, cancer-related computer-based 

patient education was found to provide a greater depth of content, and 

better able to satisfy a broad range of educational needs, compared to other 

media 15. Several other studies have found that computer programmes are 

accepted across educational and socioeconomic levels 16 and ages 17.

Our own institute developed and evaluated an interactive CD-Rom with 

information for breast cancer patients on treatment options. Patients who 

were given the CD-Rom were more satisfied with patient care, and their 

quality of life improved 18. In a subsequent project, an interactive CD-Rom 

was developed for patients receiving chemotherapy and, subsequently, 

a Stem Cell Transplantation (SCT). This CD-Rom is used by health care 

providers like the physician, the SCT coordinator and nurses as a supplement 

to information which is given in consultations. In the current paper, patients’ 

acceptance of this interactive CD-Rom is being addressed.

Figure 1. Module 1: from diagnosis through post-discharge care
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Development of the interactive CD-Rom 

First we installed a team of professionals with varying competencies in 

the areas of oncology, psychology, patient education and Information and 

Communication Technology (ICT). Secondly, the informational content was 

derived from treatment protocols and procedures in our institute. Third a 

demonstration version was constructed for pilot testing. 

The resulting CD-Rom presents combinations of photographs, animations, 

videos, and text with underlying verbal explanations from a hematologist and 

fellow patients. All textual components can be printed. 

The informational content of the CD-Rom has been split into two sections. 

The first section is divided into six modules. This section of the CD-Rom 

addresses more-or-less ‘objective’ information regarding the diagnosis, 

treatments, side-effects etc. (figure 1). The second section addresses the 

subjective experiences of patients who underwent an SCT. The age, sex, and 

diagnosis of those patients chosen to be interviewed and videotaped varied 

to provide a broad picture of experiences. Most of the interviewed patients 

were members of the patient association for cancer patients, with the 

remaining participants being made up of former patients from our hospital. 

The interviews were conducted by a medical psychologist using a structured 

questionnaire. Patients may use both sections interchangeably depending on 

their desire (figure 2).

Figure 2. Print screen from the program
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Method 
To assess the interactive CD-Rom’s acceptability we used a one group 

post-test only design. All consecutive patients eligible for a SCT between 

June 2006 - 2007 were asked to participate, with the exception of 

patients not familiar with Dutch. Patients were invited to participate by 

the SCT-coordinator. A questionnaire was developed for the current study. 

Questions were related to patients’ socio-demographic background: e.g. 

age, sex, marital status, education. Patients were asked with whom the 

CD-Rom was used. 

The second part of the questionnaire was related to the content of the 

interactive CD-Rom itself. The items were: A: Overall rating of the whole 

program? B: Is it interesting? C: Was it clear? D: Was it useful in my situation? 

E: Was it encouraging or discouraging? F: Was it comforting or distressing? 

G: Is it useful to get this information by CD-Rom? H: How is the interactive 

method assessed? I: Would the CD-Rom be recommend to other patients? J: 

What’s the value of video fragments featuring fellow patients? K: How is the 

quantity of the information evaluated? 

Each question could be answered using a five-point scale ranging, for 

example from 1: very interesting to 5: not interesting at all. From the items 

A. until J. the ratings 1 and 2 indicate a positive response to the information 

and 4 and 5 a negative response to the information, In the item K. (quantity 

of information) the response the middle response is the most positive (1 and 

2 indicate too much information, 4 and 5 indicate too little information and 

3 is the correct quantity)

Patients were also asked to rate each module of the program from 1 to 10 

were 1 was the lowest and 10 the highest possible rating. Furthermore, 

patients could give comments on the quality and the content of the 

interactive CD-Rom: what they had missed, or appreciated, could be 

expressed in written comments in the questionnaire.

Procedure

Prior to the study five patients were asked to fill in the questionnaire for 

validity and reliability testing. As a result small changes were made in the 

questionnaire.

During the study period, eligible patients first had a standard consultation 

with the hematologist, and subsequently with the SCT-coordinator. At the end 

of the consultation with the SCT-coordinator, patients received the CD-Rom 

which they took home together with instructions how to use the CD-Rom. In 
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addition, all patients receiving the CD-Rom received the questionnaire. They 

were asked to return the questionnaire within three weeks in a pre-stamped 

envelope. When they did not respond within the given timeframe patients 

received a reminder. All the patients consented to participate. 

Results
There were 66 consecutive patients eligible for a SCT between June 2006 – 

2007. Four patients were excluded because they didn’t understand Dutch. 

Thus, the CD-Rom was offered to 62 patients. Eleven patients (18%) failed 

to complete the questionnaire; where upon the response group consisted 

of 51 patients (82%). Reasons for not returning the survey were diverse. 

Seven patients (11%) were emotionally unable and/or too sick to view 

the CD-Rom, two patients (3%) could not be reached at home, and two 

patients (3%) had died.

Table 1. Demographic N = 51

Characteristic n %

Sex

Male 27 53

Female 24 47

Mean Age in years (Range) 50.6 25-73

Marital status (%)

Living alone 11 22

Married/ /Lives with partner 32 63

Divorced/Widow, Widower 6 12

Highest level of education

Primary education 4 8

Secondary education 9 18

Vocational training 19 37

Higher Vocational education 15 29

University education 4 8

With whom is the CD-Rom watched?

Alone 15 30

Partner 25 49

Friends 4 8

Others 7 14
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Background

Of the 51 respondents 27 (53%) were male and 24 (47%) were female (table 

1). Patients’ mean age was 51 years (range 25-73). Slightly more than half 

of the patients (32; 63%) were married or lived together with a partner. 

Nineteen patients (37%) had a vocational training. As table 1 indicates, the 

majority of patients (36; 70%) viewed the interactive CD-Rom with a partner 

or a friend (Table 1). 

Acceptability

Table 2 shows patients’ ratings of the information provided with the 

interactive CD-Rom. Patients perceived that the program was interesting (27; 

53%) or even very interesting (23; 45%). The clarity of the information gives 

comparable results: very clear (17; 33% and clear (28; 55%). 37 (72%) of the 

patients finds the information useful. Two patients (4%) found the interactive 

CD-Rom discouraging, however a considerable number of other patients (19; 

37%) found it encouraging. Eleven patients (22%) found the information 

distressing; while 13 patients (25%) said that it was comforting. The amount 

of information given was exactly right for 41 patients (80%). Patients said 

that the computer-based education was ‘pleasant’ (31; 61%) or very pleasant 

(16; 31%). The interactive format of the device was also rated good (32; 

63%) or excellent (13; 25%). One comment was: “nice graphics and videos, 

gives more in-depth information”. 

Most patients (41; 80%) would recommend the CD-Rom “indeed” or 

“probably” to other patients in the same situation. One patient made the 

comment “Wish I had it when I was diagnosed”. Almost half of the patients 

Table 2. Patients’ ratings information provided with the CD-Rom N = 51 

number (%) 1 2 3 4 5

A. Overall rating? Excellent 20 (40) Good 26 (51) Average 04 (8) Moderate 1 (2) Insufficient -

B. Interesting? Very Interesting 23 (45) Interesting 27(53) Average 1 (2) Uninteresting - Not  Interesting -

C. Clear? Very Clear 17 (33) Clear 28 (55) Average 6 (12) Not Clear - Not Clear at all -

D. Useful? Very Useful 09 (18) Useful 37(72) Average 5 (10) Not Useful Not Useful at all -

E. Hope? Very Encouraging 1 (2) Encouraging 19 (37) Average 29 (57) Discouraging 2 (4) Very Discouraging -

F. Emotional impact? Very Comforting - Comforting 13 (25) Average 27 (53) Distressing 11 (22) Very Distressing

G. Computer-based method? Very Pleasant 16 (31) Pleasant 31 (61) Average 4 (8) Unpleasant - Very Unpleasant -

H. Interactive character? Excellent 13 (25) Good 32 (63) Average 6 (12) Moderate - Insufficient -

I. Recommended to other patients? Yes 23 (45) Probably  Yes 18 (35) Possible 10 (20) Probably Not - No -

J. Videos fellow patients? Very Important 4 (8) Important 19 (37) Average 21 (41) Less Important 06 (12) Not Important 1 (2)

K. Quantity of information? Much too much - Too much 08 (16) Exactly right 41 (80) Too little 2(4) Much too little -
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(23; 45%) rated the videos from fellow patients as ‘important’ or ‘very 

important’. A considerable number of patients (21; 41%) said that these 

videos were of ‘average importance’ and seven patients (14%) found it ‘less 

important or ‘not important at all’. 

The overall rating for the information provided with CD-Rom was ‘excellent’ 

for 20 patients (40%) and ‘good’ for 26 patients ((51%). The following quote 

illustrates the highly positive evaluations given to the overall program overall:

“It (the CD-Rom) is well executed and flows well and covers a lot of 

information clearly. It is user-friendly which is important. I enjoyed 

watching it, and when I watched it, it was a revelation to me.

 I think this information offers support to future patients”.

Table 3 presents ratings for each module. All mean scores were above seven 

(range 5-10). The module on the procedure and practice of the SCT scored 

highest with a mean score of 8.3 (range 6-10). 

Perceived missing topics were sexuality and palliative care. Moreover, 

patients indicated that they had expected more information about 

harvesting of the transplant and donor issues.

Discussion 

This study demonstrates the acceptability of an interactive CD-Rom for SCT 

patients. The overall rating of the CD-Rom was excellent (90%); moreover, 

most patients gave high scores for the clarity of the CD-Rom and they found 

it interesting and useful. A large majority of the patients would recommend 

Table 2. Patients’ ratings information provided with the CD-Rom N = 51 

number (%) 1 2 3 4 5

A. Overall rating? Excellent 20 (40) Good 26 (51) Average 04 (8) Moderate 1 (2) Insufficient -

B. Interesting? Very Interesting 23 (45) Interesting 27(53) Average 1 (2) Uninteresting - Not  Interesting -

C. Clear? Very Clear 17 (33) Clear 28 (55) Average 6 (12) Not Clear - Not Clear at all -

D. Useful? Very Useful 09 (18) Useful 37(72) Average 5 (10) Not Useful Not Useful at all -

E. Hope? Very Encouraging 1 (2) Encouraging 19 (37) Average 29 (57) Discouraging 2 (4) Very Discouraging -

F. Emotional impact? Very Comforting - Comforting 13 (25) Average 27 (53) Distressing 11 (22) Very Distressing

G. Computer-based method? Very Pleasant 16 (31) Pleasant 31 (61) Average 4 (8) Unpleasant - Very Unpleasant -

H. Interactive character? Excellent 13 (25) Good 32 (63) Average 6 (12) Moderate - Insufficient -

I. Recommended to other patients? Yes 23 (45) Probably  Yes 18 (35) Possible 10 (20) Probably Not - No -

J. Videos fellow patients? Very Important 4 (8) Important 19 (37) Average 21 (41) Less Important 06 (12) Not Important 1 (2)

K. Quantity of information? Much too much - Too much 08 (16) Exactly right 41 (80) Too little 2(4) Much too little -
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the CD-Rom to other patients. Patients appreciated getting information by 

means of an interactive system. This finding is in accordance with findings of 

Bader 19 and Lambing 20.

Patients’ perceptions of the videos of fellow patients were more variable. 

Some liked it, whereas others did not. One might assume that these latter 

patients were less in need of social comparison and/or possibly perceived 

information from fellow patients as too personal or frightening. 

The SCT Module was given the highest score. We speculate that it is the 

most acute and pressing issue for patients at that moment.

A few limitations of this study should be acknowledged. First, a one group, 

post-test only design was used. Due to the absence of a pre-test, and a 

control group condition we cannot draw any conclusions regarding he 

program’s effectiveness. Second, the interactive CD-Rom was provided to 

patients in the context of a study project. Consequently, patients may have 

received more personal attention, information and education than they 

would have had under other circumstances. This may have influenced the 

results. Third, a new means of patient education was tested and patients 

were told they were the first to receive and view this innovation. As a result, 

a so-called bias-by-novelty effect may have occurred. 

Despite the positive evaluation of the interactive CD-Rom some questions 

remain. We do not know how long and how often the patients have utilised 

the CD-Rom? Moreover, we do not know the exact influence of the friends 

and family members on the patient evaluations.

Conclusion
The interactive CD-ROM on SCT is well accepted by patients and they 

appreciated getting information by means of an interactive system. Most 

Table 3. figure of importance from 1 to 10

Mean (Range) Missing (%)

1. Diagnosis 7.8 (5-10) 2 (3.9)

2. Hospital 7.6 (5-10) 1 (1.9)

3. Stem Cell Transplantation 8.3 (6-10) -

4. Side effects 8.0 (6-10) -

5. Recovery 7.8 (5-10) -

6. Going Home 7.8 (5-10) -
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patients would recommend the interactive CD-Rom to other patients in the 

same situation.

Development of interactive patient education that includes medical 

information and the subjective experiences of patients may enhance the 

quality of patient care. 

Further developments of comparable support programs, and their evaluation, 

should be encouraged to promote well-informed cancer patients.

Practice Implications

The CD-Rom may be provided to all new patients eligible for a SCT. We must 

now establish the program’s effectiveness, and develop a structure for timely 

updating. In the meantime, the CDROM may also be used in the education 

of medical and nursing professionals. 

We plan to transform the CD-Rom into web-based education. One of the 

advantages would then be broad availability to all SCT patients in The 

Netherlands. 
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