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Abstract

This study aims to assess the efficacy of a radiation therapy (RT) education video for patients 

referred for treatment. The investigators produced a 23-min guide to radiation therapy DVD, 

combining didactic material and patient narratives. Patients (n=32) had not yet received their 

initial consultation. Baseline awareness about cancer and treatment was assessed by surveys 

including the rapid estimate of adult literacy in medicine. Knowledge about RT was assessed 

before and after viewing the video with a separate 21 question survey. Differences in benefit for 

sociodemographic subgroups including age, gender, ethnicity, income, education, and health 

literacy level were explored. Baseline assessments identified 78 % of patients regardless of 

sociodemographic status had “little” to “no” basic knowledge of RT. The mean number of correct 

responses in the 21 question survey assessing how RT works improved from 9.8 to 11.1 after 

watching the video (p<0.0001; 95 % CI: 1.3–3.0), a statistically significant benefit that was 

present among all sociodemographic subgroups, but more prominent among those with a greater 

than high school education (p=0.002). Patient satisfaction with the video was high. Knowledge 

among cancer patients regarding RT is poor, regardless of sociodemographic factors. This pilot 

study demonstrates the utility of a brief video to universally improve patient awareness about RT. 

While patients may ultimately learn about RT during their course of treatment, we advocate for 

any tools that can improve patient knowledge at the time of initial consultation as this is typically 

the time they are asked to acknowledge informed consent for treatment.
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Introduction

According to the American Society for Radiation and Oncology, two thirds of cancer 

patients will receive radiation at some point during the course of their care [1]. Each year, 

this represents approximately one million cancer patients, with 23.4 million visits to 2,010 

hospitals and radiation centers [1]. Initial consults with radiation oncologists are often 

confusing due to the technical nature of the treatment. Unfortunately, many patients are 

often unaware of what to expect with radiation therapy (RT; e.g., some believe it may be a 

painful procedure like surgery) and may not be able to absorb the amount of information 

typically provided at time of consultation with a radiation oncologist [2, 3]. Additionally, the 

radiotherapy treatment machines can be overwhelming or frightening to patients who are not 

prepared, and the procedures may be alarming (e.g., the idea of a mask placed on the head or 

needing to stay still during the daily procedure, fear of radioactivity, burns, and other 

toxicity).

To address the challenges of educating patients at time of consultation, the supplemental role 

of a patient-oriented educational video has been previously explored. Several investigators 

have reported high levels of satisfaction with this strategy and demonstrated their value for 

patients [2–4]. Research in cancer care has tested educational videos as interventions for 

increasing screening knowledge and decision-making participation of patients with prostate 

cancer, aiding in the transition from patient to survivor for women with breast cancer, 

increasing participation in clinical trials for both breast cancer and lung cancer patients, and 

improving pain education in minority cancer patients [5–7]. Three studies included an 

educational video for radiation oncology patients [2–4]. In each study, participants reported 

high levels of satisfaction with the video and felt that it provided necessary information. 

However, there remains a paucity of evidence in the literature to support its widespread use. 

In particular, many radiation oncology clinics may have limited staff or time to develop 

and/or distribute educational videos to cancer patients. Thus, we studied the value of 

viewing an educational video before the initial radiation oncology consultation. Surveys 

were used to measure its impact on increasing knowledge about important issues for patients 

undergoing radiation therapy for their cancers.

Methods and Materials

Patients

Patients referred for a radiation oncology consultation were recruited before their initial 

evaluation. Individuals eligible to participate in this study had never received radiation 

therapy, were 18 years and older, and fluent in English. This was a small pilot of a general 

informational DVD appropriate for any patient scheduled for an RT consultation, thus data 

on cancer type and stage were not collected, as power was inadequate for any meaningful 
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analyses. Participants were paid $25 upon study completion. This study was approved by the 

Virginia Commonwealth University Institutional Review Board.

Materials

While the purpose of this study is to evaluate the effectiveness of an RT information video in 

general, the use of a specific video created by the investigators ensured congruence between 

the information presented and patients’ treatment. Previous studies by Matsuyama identified 

a need for educational materials that were not reliant on the written word [8–11]. In recent 

focus groups and in-depth interviews, cancer patients identified content that was meaningful 

to them for inclusion in a video (unpublished data). The investigators then produced a 23-

min “Guide to Radiation Therapy” DVD developed using these data collected from cancer 

patients and co-written by a Radiation Oncologist (DM) and expert in patient information 

needs (RM0). A professional actor narrated the written script which overviewed essential 

knowledge related to radiation therapy, and actors with nonspeaking roles helped walk the 

viewer through various phases of RT treatment planning and delivery. Real patients who had 

received RT were interviewed on film, and invited to share their stories. The DVD was 

supplemented with animation and music, and professionally edited. Topics covered by the 

video included an introduction to cancer and discussions about the importance of adhering to 

prescribed treatment, attending to side effects, nutrition, having a support system, and 

importance of asking questions from healthcare providers. The DVD was divided into 

chapters so patients can view or re-view specific topics without having to watch the entire 

film.

Assessments

Baseline assessments included three surveys: (1) sociodemographics; (2) assessment of 

health literacy using the Rapid Estimate of Adult Literacy in Medicine (REALM) [12], a test 

that stratifies patients into grade levels of below third grade, fourth–sixth grade, seventh–

eighth grade, and greater than or equal to ninth grade; and (3) an eight-item questionnaire to 

assess patients’ understanding of “How RT is Delivered” (see Appendix 1).

To assess the value of the DVD, a separate 21-item questionnaire assessing patients’ 

understanding of “How RT Works” was developed and administered before (pre-test) and 

after (post-test) viewing the DVD, which included 15 topics covered in the video (Appendix 

2). Due to logistical challenges of conducting the study in a busy clinic, the post-test survey 

was administered either immediately (66 %) or 1 week (34 %) after viewing the DVD. As no 

differences in correct responses were identified, these two sets of post-test assessments were 

combined for analysis.

Finally, a six-question satisfaction survey was administered which included three open-

ended questions (Appendix 3). With the exception of the REALM (which requires the 

participant to read a list of words aloud), measures were verbally administered by research 

staff.
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Statistics

The pre- and post-test scores and differences for the 15 RT knowledge questions were 

summarized with means, standard deviations, and 95 % confidence intervals. A paired t test 

was used to test the hypothesis that there was a change in RT knowledge after viewing the 

DVD.

Analysis was stratified by age (18–45, 46–65, and 65+), gender (male and female), ethnicity 

(Caucasian-American and African-American), income (≤100 % poverty level, 100–300 % 

poverty level, >300 % poverty level) [13], health literacy (sixth grade or below and seventh 

grade or above), and education (high school diploma or less and greater than high school 

diploma). An equal-variance ANOVA was used to determine any differences regarding pre-

test, baseline scores within subgroups. An ANCOVA model was used for each subgroup to 

determine any difference in test scores from pre- to post-test controlling for significant 

differences in baseline scores as determined by the associated ANOVA model. The model 

examined the relationship between pre-test score, subgroup, and the interaction of the two 

variables with the dependent variable of change in test score from pre- to post-test. If 

significance was determined for the model, but there was no significant interaction between 

subgroups and pre-test scores, then the predicted change in test scores between subgroup 

was compared using the group main effect centered at the overall pre-test score mean. 

Predicted follow-up measurements and their differences were summarized with means, 

standard errors, and 95 % confidence intervals if a significant difference was determined. 

For all analyses, significance was determined at the level of α=0.05. SAS JMP version 9 was 

used for all summaries and analyses [14].

Results

Participant Characteristics

Participants (n=32) included 13 (41 %) African Americans, 18 (56 %) Caucasian 

Americans, and 1 (3 %) multiracial (Table 1). The mean age was 54 (range, 21–82 years), 

53 % were female, and 63 % had at least a high school (HS) education. The majority of 

participants (81 %) scored above seventh grade on the REALM. Nearly half of participants 

(44 %) reported incomes below the US poverty level (PL) of ≤$11,170 annual income [13], 

and only 24 % had an income greater than $33,510 (≥301 % PL).

Baseline RT Understanding of “How Radiation Therapy is Delivered”

The majority of patients reported limited understanding of how RT is delivered. A total of 

78 % rated their understanding of external beam RT as “a little bit” or “not at all”. Similarly, 

the vast majority reported “a little bit” to “not at all” understanding of differences between 

external beam radiation and brachytherapy (91 %), the purpose of radiation tattoos (81 %), 

how radiation is administered (71 %), and the role of the radiation oncologist (63 %). In 

contrast, the majority of patients reported good (“quite a bit” or “very much”) understanding 

of how communicating with the clinical team helps (72 %), what cancer is (65 %), and the 

role of nutrition during RT (65 %).
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Understanding How Radiation Therapy Works and Impact of Video

The mean RT knowledge score of all subjects prior to watching the video (pre-test) was 9.8 

(SD=2.67) and subsequently increased 2.3 units at post-test (improved score 95 % CI: 1.3–

3.0, p<0.0001). A statistically significant improvement was identified among each of the six 

sociodemographic groups (see Fig. 1 and Table 2). Interaction testing demonstrated patients 

benefited equally regardless of age, gender, ethnicity, income, or health literacy. Meanwhile, 

although both patients with less than and greater than a HS diploma benefited, the 

improvement was more pronounced among patients with a higher than HS education 

(p=0.0024).

Patient Satisfaction and Feedback

All participants (100 %) reported they learned new information from the DVD and felt they 

were better prepared for RT than before watching it. Seven reported they had additional 

questions after watching it. Three participants found the DVD boring and no participants 

found the DVD frightening. Overall, patients’ responses to the DVD were enthusiastic and 

there were few suggestions for change, with the exception of shortening the DVD by about 5 

min. Patients’ suggestions were incorporated in the final production edit of the DVD. When 

asked the three most important things they learned, participants most frequently cited: the 

importance of not missing any RT appointments, possible side effects, asking questions 

during appointments, having a support system, and general understanding of RT and its 

effects on cancer cells.

Discussion

Research has demonstrated patients derive great value from health information that can help 

them better understand the biology of their malignancy, make decisions, and cope with 

treatments [15–18]. In the current study, nearly 80 % of patients described limited to no 

knowledge of basic principles related in radiation therapy at their baseline assessment, a 

finding that was similar across all six sociodemographic subgroups. Meanwhile, trying to 

learn all the aspects of radiation therapy at the time of initial consultation can be 

overwhelming for a patient diagnosed with either potentially curative or terminal cancer. 

Despite a traditionally lengthy initial consultation, patients referred for RT often remain 

uninformed despite having received the necessary information. Recently, Guleser, Tasci, and 

Kaplan reported over half of radiation oncology patients perceived they had not received 

adequate treatment information prior to treatment, and over 83 % of patients with treatment 

complications wanted more information [19].

While physicians are the primary and most influential sources of information, they cannot 

deliver all, or even most, of the cancer care information that may be required by patients, 

and generally do not tailor their delivery of information to the knowledge levels of their 

patients [20]. Depending on clinical resources, patients may have access to alternative 

learning strategies including other healthcare providers (e.g., nurses), informal social 

networks, and the Internet. However, this is not always the case, and a potentially optimal 

and more cost-effective strategy may include the use of educational videos, which have been 

shown to be useful for educating patients. Along with the aforementioned use in oncology, 
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educational video interventions have also been effectively used in a variety of health-

oriented settings for different purposes, including improving knowledge of disease, 

enhancing patient–physician communication in patients with diabetes, improving older 

adults’ ability to comprehend and recall cholesterol information, and increasing medication 

adherence behaviors in patients with HIV/AIDS [21–23].

The presented proof of concept study demonstrates a patient-oriented video such as this one 

co-written by a radiation oncologist and expert in patient health literacy can significantly 

improve patient understanding of how radiation therapy works. With an improvement seen 

across all socioeconomic subgroups, these findings suggest the vast majority of patients may 

benefit from this simple and effective educational tool that may better prepare them for their 

initial radiation oncology consultation, and subsequent journey through the highly 

complicated treatment planning and delivery process. With the widespread availability of 

DVD players and computers in clinics, the use of an educational video has the potential for 

easy distribution, and could even be viewed through websites for those who have access to 

the internet.

The authors acknowledge the limitations associated with any pilot study with a small sample 

size. Also, knowledge assessment was completed with a measure developed for this study 

that was not previously evaluated for validity and reliability. Additionally, post-test 

evaluations were done soon after viewing the video, and thus information retention long-

term cannot be determined. Results may have also been confounded by the 34 % of patients 

who completed the post-test 1 week after viewing the video. However, a separate analysis 

did not identify any difference in correct response rates among those patients and the 66 % 

who were assessed immediately after viewing the video. Other limitations include the 

unknown influence of background information before watching the video. However, it once 

again appeared all patients benefited from the video, regardless of prior knowledge. 

Ultimately, it remains unknown if use of a video provides any supplemental value in 

addition to the face-to-face physician consultation; a question which will be further 

explored. The authors are planning a randomized clinical trial with adequate power to assess 

the long-term effects of the video on knowledge retention, patient satisfaction, and 

adherence to treatment. The suggestions of patients who have completed radiation treatment 

will be incorporated into future versions of the film.

Conclusion

A deficit in knowledge about basic principles related to radiation therapy was demonstrated 

among over three quarters of patients referred for treatment, a finding that was uniform 

regardless of age, gender, ethnicity, income, education, or health literacy level. This pilot 

study successfully demonstrates the utility of a brief video presented before the initial 

radiation oncology consultation to significantly improve health literacy across all 

socioeconomic subgroups, suggesting educational videos may be universally beneficial for 

all radiation oncology patients. While patients may ultimately learn about RT during their 

course of treatment, we advocate for any tools that can improve patient knowledge at the 

time of initial consultation, as this is typically the time they are asked to provide informed 

consent for treatment.
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Appendix 1. Understanding how radiation treatment is delivered

Not at all A little bit Somewhat Quite a bit Very well

1. I understand how external beam radiation works 0 1 2 3 4

2. I understand what cancer is 0 1 2 3 4

3. I understand the role of the radiation oncologist 0 1 2 3 4

4. I understand the purpose of tattoos for radiation 0 1 2 3 4

5. I understand the differences between external 
beam radiation and brachytherapy

0 1 2 3 4

6. I understand how radiation is administered 0 1 2 3 4

7. I understand how communicating with the 
doctor and radiation team helps

0 1 2 3 4

8. I understand the role of nutrition during therapy 0 1 2 3 4

Appendix 2. Understanding how radiation therapy works

1 Which of the following best describes radiation therapy?

a. X-rays that destroy cancer cells

b. Drugs that destroy cancer cells

c. Surgery that removes a tumor

2 When cancer is called “inoperable”, what does that mean?

a. Radiation therapy cannot be used

b. Surgery cannot be used

c. Chemotherapy cannot be used

3 Radiation can injure both healthy and cancer cells.

a. True

b. False

4 When cancer cells are growing, they are at their weakest.
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a. True

b. False

7 External beam radiation therapy makes people radioactive after treatment is 

over.

a. True

b. False

10 Once radiation therapy is complete, there is no benefit for a patient to see their 

radiation oncologist.

a. True

b. False

11 “Palliative” radiation is used to:

a. Cure cancer

b. Reduce symptoms, without trying to cure

c. Stop infection

13 Side effects from radiation therapy can develop years after treatment is 

complete.

a. True

b. False

14 Radiation can temporarily make cancers grow faster.

a. True

b. False

15 Missing a few treatments during radiotherapy does not make a difference, as 

long as all treatments are completed.

a. True

b. False

16 Radiation treatment using radioactive seeds is an option for all cancers.

a. True

b. False

18 It is a good idea to try to lose weight during radiation therapy.

a. True

b. False

19 Radiation works by:

a. Treating all cancers throughout the entire body
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b. Selectively targeting only precise spots in the body

20 Radiation cannot be given all at one time because it would make a patient too 

sick.

a. True

b. False

21 Cancer cells can take months to die after radiation treatment is completed.

a. True

b. False

Appendix 3. Satisfaction with the video

1. I learned things about radiation therapy that I did not know before.

a. True

b. False

2. I found the video scary.

a. True

b. False

3. I found the video depressing.

a. True

b. False

4. I feel like I better understand what to expect with radiation therapy.

a. True

b. False

5. I had more questions at the end of the video than before I watched it.

a. True

b. False

6. I found the video boring.

a. True

b. False

7. What were the three most important things you learned from the video

8. What did you like about the video?

9. What did you dislike about the video?

10. Please suggest changes that would improve the video.
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Fig. 1. 
Change in mean RT Knowledge score from pre- to post-test by group
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Table 1

Sociodemographic characteristics of participants

N=32 Frequency Percent

Gender

 Male 15 46.9

 Female 17 53.1

 Total 32 100.0

Age (years)

 18–45 9 28.1

 46–65 16 50.0

 66+ 7 21.9

 Total 32 100

Ethnicity

 African American 13 40.6

 White 18 56.3

 Multi-racial 1 3.1

 Total 32 100.0

Education

 Less than or equal to high school diploma 12 37.5

 Greater than high school diploma 20 62.5

 Total 32 100.0

REALM equivalence

 Sixth grade or below 6 18.7

 Seventh grade or above 26 81.3

 Total 32 100.0

Personal income (past 12 months)

 ≤$11,170 (≤100 % poverty level (PL)) 11 44.0

 $11,171–33,510 (101–≥300 % PL) 8 32.0

 >$33,511 (>300 % PL) 6 24.0

 Total 25 100.0
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