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Abstract

Background: Sun protection can reduce skin cancer development in kidney transplant recipients, who have a greater risk of
developing squamous cell carcinoma than the general population.

Objective: A culturally sensitive sun-protection program (SunProtect) was created in English and Spanish with the option of
choosing audio narration provided by the tablet computer (Samsung Galaxy Tab 2 10.1). The intervention, which showed skin
cancer on patients with various skin tones, explained the following scenarios: skin cancer risk, the ability of sun protection to
reduce this risk, as well as offered sun-protection choices. The length of the intervention was limited to the time usually spent
waiting during a visit to the nephrologist.

Methods: The development of this culturally sensitive, electronic, interactive sun-protection educational program, SunProtect,
was guided by the “transtheoretical model,” which focuses on decision making influenced by perceptions of personal risk or
vulnerability to ahealth threat, importance (severity) of the disease, and benefit of sun-protection behavior. Transportation theory,
which holdsthat narratives can have uniquely persuasive effectsin overcoming preconceived beliefs and cognitive biases because
people transported into a narrative world will alter their beliefs based on information, claims, or events depicted, guided the use
of testimonials. Participant tablet use was self-directed. Self-reported responses to surveyswere entered into the database through
the tablet. Usability was tested through interviews. A randomized controlled pilot trial with 170 kidney transplant recipients was
conducted, where the educational program (SunProtect) was delivered through a touch-screen tabl et to 84 participants.

Results: The study involved 62 non-Hispanic white, 60 non-Hispanic black, and 48 Hispanic/L atino kidney transplant recipients.
The demographic survey data showed no significant mean differences between the intervention and control groupsin age, sex,
income, or time since transplantation. The mean duration of program use varied by the ethnic/racial group, with non-Hispanic
whites having the shortest use (23 minutes) and Hispanic/L atinos having the longest use (42 minutes). Knowledge, awareness of
skin cancer risk, willingness to change sun protection, and use of sun protection increased from baseline to 2 weeks after the
program in participants from all ethnic/racial groups in comparison with controls (P<.05). Kidney transplant recipients with
inadequate (47/170, 28%) and margina functional health literacy (59/170, 35%) listened to either Spanish or English audio
narration accompanying the text and graphics. After completion of the program, Hispanic/L atino patientswith initially inadequate
health literacy increased their knowledge more than non-Hispanic white and black patients with adequate health literacy (P<.05).
Sun protection implemented 2 weeks after education varied by the ethnic/racial group. Outdoor activities were reduced by
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Hispani cs/L atinos, non-Hispani ¢ blacks sought shade, Hispanic/L atinos and non-Hispani ¢ blacks wore clothing, and non-Hispanic

whites wore sunscreen (P<.05).
Conclusion:

Educational program with a tablet computer during the kidney transplant recipients’ 6- or 12-month follow-up

visits to the transplant nephrologist improved sun protection in al racial/ethnic groups. Tablets may be used to provide patient
education and reduce the physician’s burden of educating and training patients.

Trial Registration:

(JMIR Cancer 2015;1(2):e8) doi:10.2196/cancer.4787

Clinical Trials.gov NCT01646099; https://clinicaltrials.gov/ct2/show/NCT01646099

KEYWORDS

culturally sensitive; electronic health intervention; kidney transplant recipients; post-transplant outcomes; skin cancer; squamous
cell carcinoma; sun protection; tablet computer; patient education; mobile health

Introduction

Background

Sun protection isimportant for kidney transplant recipients, as
they have a20- to 100-time greater risk of devel oping squamous
cell carcinoma (SCC) than the general population [1]. Effective
sun protection has been reported to reduce the development of
SCC in non-Hispanic white kidney transplant recipients when
practiced over a 2-year period [2]. The impaired quality of life
experienced by kidney transplant recipients from disfigurement
and loss of function from many surgical procedures to remove
SCC, aswell asthe anxiety and fear about the return or spread
of SCC, may be dleviated by implementing sun protection,
which would reduce the risk of developing SCC.

Although non-Hispanic white kidney transplant recipientswith
skin that sunburns easily and tans poorly have the greatest risk
of developing SCC, SCC also occursin many Hispanic/Latinos
and non-Hispanic blacks[3]. Hispanic/L atinos and non-Hispanic
blacks display considerable diversity in the sun sensitivity of
their skin. Some individual sin these groups have sun-sensitive
skin [4]. The term “people with skin of color,” bridges
descriptions of race and ethnicity, and allows self-identification
by those with mixed ethnicity/race. People with skin of color
commonly do not perceive sunburn/skin cancer as relevant
because they and their families lack sufficient experience with
sunburn/skin cancer as well as with using sun protection [5].
Because of increased skin cancer risk, effective sun-protection
counseling is needed for al kidney transplant recipients,
regardless of skin color. However, the need for culturaly
sensitive sun-protection counseling of kidney transplant
recipients with skin of color may be unrecognized by patients
and providers due to the assumption that their skin color
provides sufficient sun protection.

The development of this culturally sensitive, electronic,
interactive sun-protection educational program, SunProtect,

http://cancer.jmir.org/2015/2/e8/

was guided by the transtheoretical model, which focuses on
decision making influenced by perceptions of personal risk or
vulnerability to a health threat, importance (severity) of the
disease, and benefit of a behavior to the health outcome [6].
Because the tablet personal computer (tablet) supports
presentation of videos, we created storytelling testimoniasin
English and Spanish with non-Hispanic white, Hispanic Latino,
and non-Hispanic black kidney transplant recipients. Our
decision to develop video testimonials was guided by
transportation theory, which holds that narratives can have
uniquely persuasive effectsin overcoming preconceived beliefs
and cognitive biases because people transported into anarrative
world will alter their beliefs based on information, claims, or
events depicted [7,8]. These videos specifically aim to improve
knowledge about skin cancer and address relevance to people
with skin of color by giving personal details about devel oping
skin cancer and sun-protection use. Patients identify with the
storytellers, which increases the likelihood that social influence
will shift their normative beliefs.

Objective

SunProtect was particularly developed for patients with lower
health literacy and from racially/ethnically diverse backgrounds,
which is especially important given that minorities comprise
42% of living kidney transplant recipients in the United States
[9] (Figure 1). In addition, approximately one third of kidney
transplant recipients have limited health literacy, and thus, the
educational content included termsthat are easily understandable
through multiple interactive media, including audio, video,
pictorial, and textual information written below a 6th-grade
reading level [10-12]. This pilot research evaluated the impact
of SunProtect on knowledge, intentions to use sun protection,
and use of sun protection among non-Hispanic white, Hispanic
Latino, and non-Hispanic black kidney transplant recipients
before and 2 weeks after education.
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Figure 1. Introduction to the program showed the range of ethnicities and races.
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Methods

Setting and Recr uitment

Kidney transplant recipients from 2 urban Chicago programs,
Northwestern Medicine and University of Illinois at Chicago,
were dligible for participation in the study if they met the
following inclusion criteriaz (1) had received a kidney
transplantation within the past 2-24 months, (2) spoke and read
English or Spanish, (3) aged between 18 and 70 years, (4) could
see well enough to read a newspaper, (5) lived in the greater
Chicago area, and (6) self-identified as non-Hispanic white,
non-Hispanic black, or Hispanic L atino. Patientswere excluded
from the study if they had a previous self-reported history of
skin cancer as verified in their medical record, previously
participated in sun-protection educational research conducted
by this research team, a history of dermatol ogic disease treated
with ultraviolet light (eg, psoriasis, atopic dermatitis), and were
under the care of a dermatologist within the last 5 years.

Research coordinatorsrecruited potential participantsby calling
them (over telephone) 1 week before their scheduled
appointment with the transplant nephrologist. Patientsweretold
about the sun-protection educational study and asked if they
wereinterested in participating during their visit to the transplant
nephrologist and 2 weeks later by telephone.

http://cancer.jmir.org/2015/2/e8/
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Design
Accrual

Accrua was purposefully stratified to obtain representation of
al 3 ethnic/racial groups. Written consent was obtained by a
research assistant. From mid-May to mid-July 2014, consenting
participants used atablet to complete an online self-report pretest
survey inthe physicians' offices. Immediately after completing
the pretest, participants were randomized using a random
allocation sequence for each ethnic/racial group (1:1) to receive
SunProtect, an educational sun-protection program, or to bein
the control group. The control group received general skin care
information. The software program gave the participants their
alocation, and thus, the kidney transplant recipients were not
blinded to their condition. Two weeks later, participants were
called by a research assistant, who did not enroll the kidney
transplant recipient and was blinded to their condition, and
asked to respond to the same sun-protection survey questions
used in the pretest. The Ingtitutional Review Boards of
Northwestern University and the University of I1linois Hospital
and Health Sciences System approved the study and participants
were compensated for study participation.

Educational Sun-Protection Program

SunProtect was derived from an educational sun-protection
workbook created and used in our prior research [13].
Sun-protection options described in SunProtect included
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restricting outdoor exposure between 10 am and 4 pm, seeking
shade when outdoors, wearing protective clothing (hats, long
sleeved shirts, long pants, and sunglasses), and/or applying
broad-spectrum sunscreen with a sun-protection factor of 30 or
more.

Text screens (n=36) were evaluated with the Flesch-Kincaid
test to assure that the grade level did not exceed 6th-grade
reading level. SunProtect had an introductory section in which
program navigation was demonstrated, and the language
(English or Spanish) and audio guide were selected by touching

Table 1. SunProtect content.

Robinson et al

one of the following 4 images. non-Hispanic white woman,
Hispanic Latino woman, Hispanic Latino man, or non-Hispanic
black man. The topics of 8 sequential chapterswere asfollows:
importance of sun protection, skin cancer, risk of developing
skin cancer, ways people get sun exposure, choices of sun
protection, frequently asked questions about sunscreen,
protective clothing, and personalized sun-protection
recommendations (Table 1). Videos demonstrated effective
sunscreen application. Participants used headphones to listen
to the program in the waiting room.

Chapter Screen Supplemental content
(N) Photographs Video and testimonialstitle
Title (N) (playing time in seconds)
Navigation 1
Select language + program audio guide 1 5
Table of contents 1
Why protect against the sun? 1 Sunburn (2), dark spots (2)
What is skin cancer? 3 Basal cell carcinomas (2), squamous
cell carcinomas (2), melanoma (2)
What isthe chance of akidney transplant recip- 6 Kidney transplant recipient’srisk (1), Testimonial: Surprised by sunburn (10)
ient getting skin cancer? public’srisk (1), select skin tone (1),
ease of sunburn (2), time from trans-
plant to get skin cancer (1)
How do people get sun exposure? 3 Outdoor activities (2): Select outdoor
activitiesyou do
ABC rulefor sun protection 3 Avoid sun (1), block sun (1), cover up  Testimonias (3), skin irritation from sun (7),
inthe sun (1) using sunblock (9), wearing a hat (8)
Frequently asked questions about sunscreen 9 Broad-spectrum sun blockage (3), Lotion, gel, cream, and stick sunscreen consis-
amount to use (1), two coats of sun- tency (77); application of sunscreen stick (32);
screen (1) sunscreen spray to arm (20); sunscreen lotion
(31); difficulty of spraying sunscreen on your
own back (14); incorrect sunscreen spraying
(20); application of sunscreen lotion to face:
correct (35 seconds)/incorrect (21 seconds)
What types of protective clothing aregoodto 2 Protective clothing (1), correct hat (2)
wear?
Your persona sun-protection recommendation: 6 Doctor gives personal recommendation

 Request personal sun-protection recommenda-
tion
* Request tip for early recognition of skin cancer

for sun protection (1), tipsto remember
sun-protection gear (1)

The tablet screen was divided into 3 parts with the primary
content on the left half of the screen. Supplementary content,
which was available on theright side of the screen, was accessed
by touching the icon (Figure 2). SunProtect was displayed on
a Samsung Galaxy Tab 2 10.1, a tablet personal computer
(tablet) with a touch screen and was created in collaboration

http://cancer.jmir.org/2015/2/e8/

with the Center for Behavioral Intervention Technologies at
Northwestern University.

Upon touching the headphone icon, audio narration presenting
the same content asthe written text was availablefor al program
screens. Users could elect not to listen to the audio narration,
skip pages and chapters, or repeat them.
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Figure 2. Users toggled between the 2 pie graphs presenting the risk of developing skin cancer in kidney transplant recipients and in the general
population.

Personalizing the Sun-Protection Recommendation

The educational tablet program included interactive components
in which the participants selected (1) the color bar that most
closely matched the color of their skin in the sun-protected
location of the upper inner arm, (2) the daily outdoor activities

Table of Contents  Protection  Skincancer FRISKS™ Exposure ABCS

Did You Know...?

@ Listen

About 65 out of 100 (65%) kidney transplant recipients get skin
cancer,

In the general public, fewer than 1 out of 100 (1%) people get skin
cancer,

Kidney transplant recipients have a greater chance of getting skin
cancer than other people.

FAQ Clothing  Score

Kidney Transplant Recipients

B Get Skin Cancer

Don't Get Skin
Cancer

General Population

’ B Get Skin Cancer

Don't Get Skin
Cancer

View graph of...

@ Kidney Transplant Recipient's risk

@ General public's risk

they usually performed, and (3) their commonly used
sun-protective behaviors, if any (Figure 3). These 3 self-reported
items were used to develop talored sun-protection
recommendations for each user. Their personal sun-protection
recommendations were delivered at the end of the SunProtect
program by a physician appearing on screen (Figure 4).

Figure 3. Users selected daily activities with commonly unrecognized sun exposure.

Table of Contents ~ Protection ~ Skincancer  Risks EXposufe ' ABCs

FAQ Clothing Score

People Get Sun Exposure More Than They Realize

Please select by touching the box of common activities you may participate in.

Outdoor summer activities where people don't expect to get sun:

Washing your car

Going for a walk

Doing yard work like raking leaves, mowing the lawn, watering the grass

Walking through the parking lot at the store
Getting mail from the mailbox

Sitting on a bench in the park
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Figure 4. Personalized sun-protection recommendation from the doctor.

Robinson et al

Congratulations!

| hope that you have learned that it is important to use sun protection and ways to protect yourself.

Your skin tone number is 4.

This means that when you will be outdoors gardening it is important for you to remember to apply
sunscreen with an SPF of 50 or more about 20 minutes before you go out. Apply sunscreen to all skin
that is not covered by clothing and use the “two coat” method you learned today. You also told me that
you would try to remember to wear a hat. Some of the reminders that you thought would work for you

are:
. Put your hat on a rack by the door so you can grab it on your way out
. Keep sunscreen in your purse.

June K. Robinson, MD
Department of Dermatology

Cultural Sensitivity

At the beginning of the program, participants selected the
preferred language, English or Spanish, and their choice of
narrators. Two Hispanic Latino bicultural, bilingual research
coordinators translated the text and audio narration of the
program from English to Spanish. Several bilingual physicians
and health professionals then validated the trandlation of the
text and audio narration from Spanish to English.

Culturally appropriate language (eg, the term “skin irritation”
from the sun) was used in place of “sunburn” to describe the
response of peoplewith skin of color to sun exposure. Sunburn
and skinirritation from sun exposure were depicted as occurring
in people with skin of color as well as in the skin of
non-Hispanic white people after “ getting some sun.” Language
such as “tan” as a response to sun exposure was explicitly
avoided because in our previous research, non-Hispanic blacks
and Hispanic Latinos reported that they “got dark” rather than
“tan” [5].

Because many non-Hispanic black kidney transplant recipients
did not know how to swim, examples of outdoor activities
commonly enjoyed by non-Hispanic white, such as swimming,
were not used in the workbook. Family outdoor activities were

http://cancer.jmir.org/2015/2/e8/
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Using sun protection will keep you from getting skin cancer.

Congratulations on your decision to keep your skin healthy.

Northwestern University Feinberg School of Medicine

emphasized because Hispanic L atino kidney transplant recipients
noted the importance of time spent with the extended family
(eg, apicnicin the park).

Lastly, photographs of skin cancers and skin changes from sun
exposure occurring in peoplewith al skin toneswere presented
(Figure 5). The audio narration of images of sunburn and skin
irritation addressed non-Hispanic white, non-Hispanic black,
and Hispanic Latino people’'s beliefs about preferences for and
the ability to get darker skin color, skin irritation, and skin
cancer from exposure to the sun. For example, the audio
accompanying a pi cture of anon-Hispanic black man with abit
of pink color on his cheek stated, “People with skin of color
that in the past may not have gotten pink from being out in the
sun may get a bit pink after their transplant.” The picture of a
Latina with dark spots on her face was accompanied by the
following narration: “Many Latinas use sun protection to keep
from getting dark spots from the sun.” A bald non-Hispanic
black man, who was a kidney transplant recipient, related his
story of getting a sun irritation on his bald head when he went
to Florida to Disney World with his grandchildren on spring
break and forgot to take his hat (Figure 6). The content did not
change during the randomized controlled tria (Trial
Registration: Clinical Trials.gov NCT01646099).
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Figure5. Explanation of squamous cell carcinomawith examplesin kidney transplant recipients with skin of color.
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Squamous Cell Carcinoma
n Listen

Squamous cell carcionma is the most common skin cancer in kidney
transplant recipients. It may look similar to basal cell carcinoma.
Squamous cell carcinoma tends to grow on the ears, lips, hands and
armes. It is easily treated if found early, but can result in death if left

untreated.
Some people may become uncomfortable seeing
other examples. If you wish, you may view
maore examples of:
E! Squamous Cell Carcinomas

< BACK NEXT »

Figure 6. Testimonia from a non-Hispanic black kidney transplant recipient relating skin irritation from the sun on his bald scalp because he forgot
his hat.
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M easures

Health Literacy

Health literacy was ascertained by a written self-administered
survey in Spanish or English of the Short Test of Functional
Health Literacy in Adults (S TOFHLA) administered asatimed
7-minute 36-item survey [14]. Hedlth literacy was categorized
into one of the following 3 groups. adequate health literacy
(36-23), marginal health literacy (22-17), and inadequate health
literacy (16-0).

Demographic Information, Knowledge, Attitudes, and
Sun-Protection Behavior

A brief self-report survey of demographic information was
administered on thetablet. Participants could select the English
or Spanish versions to read and could elect to hear the audio
narration. People with inadequate health literacy as determined
by the score received on the S TOFHLA were invited to have
the survey administered by the research coordinator.
Demographicinformation consisting of sex, age, marital status,
race/ethnicity, education, annual household income, and months
since receiving the transplant was only assessed in the first
survey.

Knowledge of skin cancer and sun protection was assessed with
thefollowing 9 statementswith “agree” or “ disagree” responses:
(2) peoplewith akidney transplant take medicine that may make
their skin sensitive to the sun; (2) only people with a kidney
transplant who have sun-sensitive skin, who freckle and sunburn
easily, have to worry about getting a skin cancer; (3) applying
sunscreen after being out in the sun is enough protection; (4)
when the sun is high in the sky, seek shade to avoid the strong
rays of the sun; (5) clothing does not protect the skin from the
sun; (6) sunglasses protect the delicate skin around the eyes;
(7) it takes about a teaspoon of sunscreen to cover the skin of
the whole body; (8) a baseball cap is a good hat for sun
protection; (9) walking outside at noon for an hour isnot enough
time outside to need sun-protective gear. Recognition of their
personal risk of developing skin cancer was an item with a
5-point Likert scale. Hours of outdoor sun exposure were
assessed by their weekday and weekend duration of outdoor
activities between 10 am and 4 pm. Willingness to change
sun-protection behavior (20 items with a 5-point Likert scale)
and current sun-protection behavior(s) focused on the use of
sun protection by wearing sunscreen, wearing protective
clothing, wearing sunglasses, and seeking shade (20 itemswith
a5-point Likert scale). The same items were assessed with all
participants by aself-report survey at 2 study time points (before
and 2 weeks after the baseline visit). The psychometrically
validated measures among kidney transplant recipients were
previously reported [13]. The survey items, which could be
“read” to the kidney transplant recipients selecting the audio
version, elicited the same responses online or in writing in a
sample of 20 kidney transplant recipients.

Educational Program Evaluation: Usability, Use, and
Satisfaction

To test the “usability” of SunProtect, research coordinators
performed 1-2-hour cognitive interviews with 4 non-Hispanic
white and 4 non-Hispanic black kidney transplant recipientsin

http://cancer.jmir.org/2015/2/e8/
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English, and 5 Hispanic Latino kidney transplant recipientsin
Spanish, which were audio and video recorded. Each interview
was transcribed and trandlated into English to (1) evaluate and
provide feedback on the overall look of the screen, thefont size,
color scheme, and navigation buttons; (2) solicit suggestions
for improving behavioral alternatives, and (3) evaluate the
cultural sensitivity of the tablet program. Three reviewers
independently reviewed the audiotapes, field notes, and coded
the data. The team met to discuss the interpretations, come to
consensus, and identify data-driven approaches to revise the
content. Revisions to content presented on the screens of the
tablet were made in an iterative process after conducting 3
interviews with at least one individual from each racial/ethnic

group.

Measures of the “use” of SunProtect were the duration of
program use, the time spent on an individual page/screen,
repetition of any portion of a chapter, selection of audio
narration, and viewing of supplementary figures, videos, and/or
testimonials.

Participants rated their “satisfaction” with the program’s ease
of use, usefulness of content, and visual appeal of the
presentation on a 5-point scale, with 5 being the greatest ease
of use, content usefulness, and appeal of presentation.

Written Material Requested

At theend of the program, participants had the option to request
that their personal sun-protection recommendations and/or the
tip sheet for early detection of SCC with color illustrations be
sent by email [15].

Participant Waiting Time
Research coordinators observed and kept a log of the time

kidney transplant recipients spent in the waiting room until they
were seen by the transplant nephrologists.

Statistical Analysis and Sample Size

The sample size required to sensitively detect a30% difference
in using sun protection between the 3 ethnic/racial groups was
180 (60 in each group compl eting the study), assuming an alpha
less than .05 and power of 0.8 or more in a two-tailed test.
Attrition was estimated at 20%, with N=60 in each group. The
effect size in each group was 20 with 95% confidence interval
(£1-39).

Program use and eval uation, changein knowledge, and requests
for written materials were compared between groups using
Chi-sguare tests of association and Wilcoxon rank sum tests.
Summary statistics are presented as counts and percentages, or
mean (standard deviation) asappropriate. All analyseswererun
at a nomina type | error rate of 5%, and performed in SAS
version 9.2 (Cary, NC, USA).

Results

Population

Of the 522 eligible kidney transplant recipients approached,
170 were accrued to the study (170/522, 32.6% participation
rate). Eight eligible recipients at the University of Illinois at
Chicago could not enter the study due to failure of the Wi-Fi
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service. All participantsin the baseline assessments completed
the 2-week follow-up, including 60 non-Hispanic black, 62
non-Hispanic white, and 48 Hispanic L atino, who were mostly
men (101/170, 59.4%) with a mean age of 51 (Table 2). There
were no statistically significant differences in race/ethnicity,
sex, annual household income, age, time since transplantation,
or history of work-rel ated sun exposure between the intervention
and control groups. Spanish narration was preferred by Hispanic

Table 2. Demographics of population (N=170).

Robinson et al

L atino kidney transplant recipients (45/48, 94%). Twenty-eight
percent of the kidney transplant recipients had inadequate health
literacy. Inadequate health literacy was present in Hispanic
Latino kidney transplant recipients (45/48, 94%; P<.05).
Non-Hispanic black kidney transplant recipients (45/60, 75%)
had marginal health literacy in comparison with non-Hispanic
whites (P<.05).

Characteristics Intervention®” Standard of care®® P value®
Race/Ethnicity .183

Non-Hispanic white 32(38.1) 30(34.9)

Hispanic/Latino 23 (27.4) 25(29.1)

Non-Hispanic black 29 (34.5) 31(36.0)
Male 45 (53.6) 56 (65.1) 376
Married 49 (58.3) 41 (47.7) .060
College education or higher 37 (44.0) 30(34.9) .099
Annual household income 648

<10,000 16 (19.0) 14 (16.3)

10,000-19,999 12 (14.3) 13 (15.1)

20,000-34,999 14 (16.7) 13 (15.1)

35,000-50,999 18 (21.4) 14 (16.3)

51,000-100,000 13 (15.5) 22 (25.6)

>100,000 11 (13.2) 10 (11.6)
Agein years, mean (SD) 51.0 (12.5) 49.0 (14.2) 334
Months since transplant, mean (SD) 17.3(15.1) 18.0 (15.3) 733
Work-related sun exposure 35(41.7) 38 (44.2) .896

3aluesin the “Intervention” and “ Standard of care” columns are provided as n (%), unless indicated otherwise.

bN=84
°N=86
dp values from Chi -square tests of association or t tests

Participant’s Self-Reported K nowledge, Attitudes, and
Sun Protection

Overall, there were significant gains in knowledge, perception
of being at risk to devel op skin cancer, and willingnessto change
sun protection for all kidney transplant recipients using the
intervention in comparison with controls (Table 3). Theincrease
in knowledge of Hispanic Latino kidney transplant recipients
was significantly greater than the increase in knowledge by
non-Hispanic white and non-Hispanic black kidney transplant

http://cancer.jmir.org/2015/2/e8/

recipients (P<.05; Table 3). The greatest willingness to change
sun protection was demonstrated by Hispanic Latino kidney
transplant recipients (P<.05). Sun protection varied by the
ethnic/racial group (eg, Hispanic Latino kidney transplant
recipients choose to wear clothing, non-Hispanic black kidney
transplant recipients seeking shade and wearing clothing, and
non-Hispanic whites using sunscreen). Non-Hispanic black
kidney transplant recipients, who had markedly fewer daily
hours of outdoor exposure than the other 2 groups, did not
demonstrate asignificant reduction in outdoor exposure (P<.05).
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Table 3. Change in knowledge, intentions to use sun protection, and sun-protection use by kidney transplant recipients.
. ) . ) . . . ) Wilcoxon
. Non-Hispanic white Hispanic/Latino Non-Hispanic black rank sum P
Participant N=62 N=48 N=60 values
self-report-
ed vari- Intervention  Control Intervention Control Intervention  Control
able? N=32 N=30 N=23 N=25 N=29 N=31
Knowledge (1-10 scale)
Pretest 3(25) 3(21) 2(0.2) 2(07) 2(L8) 2(1.1)
Post-test 5(3.4) 3(2.5) 8(1.1) 4(13) 4(26) 5(2.3) .04P
Attitudes
Recognize personal skin
cancer risk (1-5 scale)
Pretest 2(1.3) 2(0.7) 1(0.5) 1(0.7) 1(0.6) 1(0.8)
Post-test 3(1.6) 2(1.)) 4(0.7) 2(11) 27 1(0.4) 02
Willingness to change sun
protection (20-100 scale)
Pretest 22 (0.7) 20 (1.0 22 (1.0 21(1.3) 21(1.0 22 (1.5)
Post-test(im- 66 (24.3) 21 (0.6) 85 (10.2) 22(09) 43(20.2) 23 (2.4)
mediate) .01°
Sun protec-
tion used
at 2 weeks
Sun protection (20-100
scale)
Pretest 47 (10.1) 48 (9.7) 28 (4.7) 29(5.4) 31(6.9) 30 (4.7)
Post-test (2 60 (11.6) 50 (10.1) 55 (3.9) 30(1.4) 46(10.3) 31(6.3)
weeks) .01°
Daily hours outdoors (0.5-6
hours)
Pretest 2.4(0.7) 2.1(1.4) 3.7(12 40(21) 1.1(0.5) 1.0(0.9)
Post-test (2 1.6 (0.9) 25(0.7) 2.4(1.8) 43(19) 1.0(0.5) 1.0(0.8)
weeks) .01°

8A|| values are reported as mean (SD)
bstatistical ly significant Wilcoxon rank sum test

Participant Concern

Two kidney transplant recipients became concerned about
lesions and asked to have them checked by one of the authors
(JKR). However, both were benign.

Participant Waiting Time

The patient waited in the waiting room for about 30 minutes
(SD 12 minutes).

Usability of, Use of, and Satisfaction With the Program

Usability testing was performed until no further changes were
suggested by the last 3 participants (1 non-Hispanic white, 1
Hispanic Latino, and 1 non-Hispanic black). The button and
font sizes were changed, and the icon symbols were enlarged.

http://cancer.jmir.org/2015/2/e8/

The mean duration of “use” was 27 minutes (range 23-42
minutes) with Hispanic Latino kidney transplant recipientsusing
the program the longest (Table 4). Compared with non-Hispanic
white kidney transplant recipients, Hispanic Latino and
non-Hispanic black kidney transplant recipients spent
significantly longer time viewing “why protect against the sun”
and repeatedly viewed theimages of sunburn occurringin people
with all types of skin (P<.05). Hispanic/L atino and non-Hispanic
black kidney transplant recipients also spent a significantly
longer time viewing the images of skin cancer and the videos
about sunscreen types and application methods than did
non-Hispanic white kidney transplant recipients (P<.05).
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Table 4. Use and evaluation of SunProtect by kidney transplant recipients.
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Non-Hispanic Non-Hispanic  wjilcoxon rank
Variable white? Hispanic/Latino® black® sum P value
Program use
Mean duration (minutes) 23 42 32 .046¢
Screensrepeated ©
Why protect against thesun 1 (0.2) 1(34) 1(27) .02¢
What is skin cancer 3(4.2) 7(5.6) 5(4.9) 03¢
Chance of getting skincancer 2 (4.1) 2(4.6) 2(4.3) 45
Sunscreen application 1(5.0) 4(9.1) 3(8.2) 03¢
Program evaluation f
Ease of use 4(0.5) 4(0.5) 4(0.2) 85
Usefulness of content 5(0.0) 5(0.0) 4(0.6) .70
Appealing presentation 4(1.0) 4(0.7) 4(1.0) .73
Request written material 9
S_un-protecti onrecommenda- 12/32 (37.5) 10/23 (43.5) 9/29 (31.0) .64
tions
Tips to detect skin cancer 27/32 (84.4) 19/23 (82.6) 24/29 (82.8) 85
N=32
bN=23
“N=29

dstatistical ly significant Wilcoxon rank sum test
®Val ues presented as number of times repeated (SD)
fValues presented as mean (SD), on ascale of 1-5
9values presented as /N (%)

There was no significant difference among the 3 racial/ethnic
groups in the duration of viewing the section on risk of
developing skin cancer (4.1 minutes by non-Hispanic white,
4.6 by Hispanic Latino, and 4.3 by non-Hispanic black) or the
number of repetitions of screens. On average, users “toggled”
between the pie charts depicting relativerisk ratesfor developing
skin cancer for kidney transplant recipients and the general
population 4 times (Figure 1).

Patients without prior experience using a tablet were not able
to implement the navigation directions presented on the tablet
(45 Hispanic Latinos, 16 non-Hispanic blacks, 5 non-Hispanic
whites, 66/170, 39%). For userswithout prior experience using
atablet, the research assistant demonstrated screen navigation
for 39% of users and stayed in an adjacent room to be available
to assist the participant with concerns. Seven participants
required further assistance in accessing the videos.

Spanish “audio narration” was chosen by Hispanic Latino kidney
transplant recipients with inadequate health literacy (45/48).
M ost non-Hispanic white kidney transplant recipients, who had
adequate health literacy, did not choose the audio narration
(48/60). Inadequate and marginally functional health literate
kidney transplant recipients chose the audio narration in either
Spanish or English with statistically significantly greater
frequency than kidney transplant recipients with adequate
functional health literacy (P<.05).

http://cancer.jmir.org/2015/2/e8/

Participants from all racial/ethnic groups were “ satisfied” with
the ease of use of the program (4/5), and with the visual appeal
of the presentation of content (4/5). The content was deemed
useful (5/5) by non-Hispanic white and Hispanic L atino kidney
transplant recipients; however, non-Hispanic black kidney
transplant recipients felt the content was less useful (4/5).

Requestsfor Written Material

Whilethe requestsfor personal sun-protection recommendations
were limited to 20% or less of the participants, more than 80%
of participants requested thetip sheet for early detection of SCC
with color illustrations.

Discussion

Principal Findings

Theresultsof thispilot study found that SunProtect, asdelivered
by tablet, was effective in increasing knowledge, perception of
being at risk of developing develop skin cancer, willingness to
change sun protection, and change in sun protection 2 weeks
after education among kidney transplant recipientswith arange
of health literacy. Hispanic/Latino kidney transplant recipients
had the least health literacy and gained the greatest increasein
knowledge and willingness to change. Participants appeared to
have benefited from the ability to listen to the audio presentation
in the language of their choice, to move at their own pace, and
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to repeat screens and chapters to inform their sun-protection
decisions. In this research, the 3 most commonly repeated
content areas were kidney transplant recipients with skin of
color getting sunburn or skin irritation from the sun, how to use
sunscreen, and explanations of skin cancer. The chapter about
skin cancers had the longest duration of use and the most
repetition of content. Knowledge gained by the kidney transplant
recipients with inadequate literacy, who elected to listen to the
audio descriptions of skin cancer photographs, was greater than
by the kidney transplant recipients with adequate literacy, who
chose to read the narrative descriptions and did not listen to the
audio description. The most frequently requested written
material was the tips for early detection of skin cancer. While
lack of prior experience using atablet may have contributed to
longer duration of use by some participants, the interest in
learning about skin cancer as demonstrated by length of viewing
and number of repetitions was common to all participants.

SunProtect provided health information in a manner that was
well suited and liked by patients with limited health literacy.
Patients with limited health literacy may be less likely to ask
guestions than others[16]. By listening to the program in their
choice of language and repeatedly viewing the images, kidney
transplant recipients with limited health literacy were able to
learn. The program informed, taught, and counseled using
examples of skin cancers occurring on kidney transplant
recipients with skin of color, provided testimonials and videos
intended to help the kidney transplant recipient understand,
reach a decision, and make a choice about sun protection. The
tablet format was an effective medium of health communication
because it was uniquely able to provide video content and
testimonials that could not be made available in face-to-face
communication with the health care provider. Written materials
do not provide the same level of engagement for the user asthe
tablet can provide by allowing kidney transplant recipients to
choose to listen to the testimonial of a patient. For example,
self-directed patients used the tablet to repeatedly view and
compare the pie graphs communicating their risk of developing
skin cancer. Previous studies have demonstrated greater
adherence with sunscreen use among participants educated with
videos than those educated with pamphlets[17,18].

Health care providers have limited amounts of time to spend
with each patient. The material presented by the tablet
supplements customary education provided by health care
providers. Furthermore, the usual waiting time for kidney
transplant reci pients was approximately 30 minutes, which will
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allow the tablet to be used in the waiting room before the
meeting their health care providers. Lastly, when provider and
patient do not share acommon language, attemptsto bridge the
language barrier may be difficult; thus, the Spanish language
provided by the tablet in text on the screen with audio narration
and in the videos may help communicate the sun-protection
options.

Limitations

A limitation of this study isthe 2-week period of follow-up. A
longer follow-up would be needed to determine whether there
was decay in sun-protection behavior. The research was
performed in a city with temperate weather, and thus, it may
not be possibleto generalize the findingsto locationswith longer
periods of sunny weather. In the interest of decreasing
participants’ fatigue, confidence in their ability to perform sun
protection was not determined. An additiona limitation was
obtaining the self-reported outcome measures in 2 different
ways. The pretest survey was completed on the tablet by the
participant. Two weeks after the education, the survey responses
were obtained by telephone interview, which may have
introduced observer effect. Furthermore, enrollment of Hispanic
Latino kidney transplant recipients did not achieve the sample
size of 60 completing the study that was needed for analysis of
ethnic/racial differences in adoption of sun-protection
behavior(s).

Conclusions

Kidney transplant recipients from diverse racial/ethnic groups
and hedlth literacy levels who used SunProtect became aware
of their risk of developing skin cancer, increased their
knowledge of skin cancer and sun protection, showed
willingness to change their sun protection, and changed their
sun-protection behavior. Because presurvey and postsurvey
items would not be used in routine practice, reinforcement of
the need for and relevance of sun protection by the survey will
not be done. Regular life-long sun protection can decrease
kidney transplant recipients’ chance of developing skin cancer.
Future research is needed to examine kidney transplant
recipient’slong-term adherence to sun protection and feasibility
of delivery in avariety of practices.

Delivery of education with atablet equipped with headphones
may be done in the waiting room before aregularly scheduled
6- or 12-month follow-up visits to the transplant nephrologist.
Technology may be used to provide patient education and reduce
the physician’s burden of educating and training patients.
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Abstract

Background: Evidence-based, easily accessible, supportive interventions for partners of cancer patients are limited, despite the
fact that they often suffer from diminished emotional, social, physical, and relational functioning. To develop anew intervention
that will fit their demands, it isimportant to consult potential users.

Objective: To examine partners’ interest in a Web-based psychological intervention and to identify their needs and wishes
regarding such an intervention.

Methods: Semistructured interviews were conducted with 16 partners of cancer patients, who varied in terms of age, gender,
education, employment, type, and stage of disease. Partners were asked (1) whether they would use a psychological Web-based
intervention and which preconditions (maximum time, structure, participate alone or with their partner) it should meet; (2) which
functionalities (information, peer support, online psychological counseling) the intervention should contain; and (3) which topics
(eg, taking care of oneself) should be addressed. Data were coded by 2 coders independently.

Results: The need for a Web-based intervention varied. Arguments for being interested in a Web-based intervention included
the need for acknowledgement; the need for someone they could talk to; and the need for information, tips, and support. Based
on their experiences as a partner of a cancer patient, participants would prefer an intervention that is not too time-consuming
(about 1-2 hours aweek) and which is based on a “ step-by-step” approach, meaning that the content of the intervention should
match the stage of their partner’s disease. Also, they would prefer a positive approach, which means that the intervention should
be a source of hope and energy. Most participants stated that they would prefer to participate without their ill spouse, because
they do not want to burden their partners with their own problems. An intervention should contain information and optional peer
support. Participants' opinions about online psychological counseling in the intervention were divided. Arguments for online
psychological counseling were that a professional could check on them and they were able to ask questions. Arguments against
online counseling were that partners were not in need for guidance or they had enough support from usual care. Topics with the
highest priority were “coping with feelings and emotions,” “should | or shouldn’t | spare my partner?” “communicating with
each other,” “asking for help and refusing help,” and “moving on with life after cancer treatment.” Furthermore, participants
suggested additional topics of “dare to enjoy” and “acceptance of the patient’s disease.”
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Conclusions: A Web-based intervention can be a valuable addition to existing support initiatives for partners of cancer patients.
This study providesimportant information about the content and form of such an intervention. Flexibility and a positive approach

seem to be the most important features.

(JMIR Cancer 2015;1(2):€13) doi:10.2196/cancer.4631
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Introduction

Partnersof Cancer Patients

Cancer not only affects the patients’ lives, but also the lives of
their loved ones. Partners of cancer patients may suffer from
diminished emotional, social, physica, and relational
functioning [1-11]. The couples relationship often changes
because of shifting roles and responsibilities [3,4], feelings of
inequality [5,12], reduced socia activities, less financial
resources [6,7], and a decrease of sexuality and intimacy [8].
Problems often occur when patients and partners avoid talking
about the disease, their feglings, and changesin their relationship
[9]. Recent studies have shown that clinical levels of
psychological distressare highly prevalent in partners of cancer
patients (especially in female partners) and can even be higher
than the levels experienced by patients themselves [1,2,13].
Cancer can directly and indirectly affect the physical well-being
of partners[6], because many partners have barely timeto relax
and they often neglect their own health [9].

Despite the known multiple and serious effects of cancer on
partners lives, the availability of evidence-based, easily
accessible, supportive interventions for partners of cancer
patients is till limited. The interventions that do exist vary
widely in their scope, ams, target groups, intensity, used
methods, and theoretical frameworks [9,14,10]. Northouse et
a [9] classified the interventions into 3 major types:
psychoeducation, skills training, and therapeutic counseling.
The majority of the interventions belong to the first type, and
these primarily strive to provide information about the optimal
patient care. Skills training tries to improve skills regarding
coping with the situation, communication, and problem solving.
Therapeutic counseling, finally, aims to address concerns
regarding cancer or caregiving. The interventions also vary
widely interms of how demanding they are: most interventions
are delivered as face-to-face visits, with the majority provided
in a clinical setting, they take between 1.7-18 hours; they
comprise between 2-16 sessions; and they last for 1.2-56 weeks
from first to last session [9]. Most existing interventions are
developed for couples (both partners and cancer patients) and
since usualy no differentiation is made between their needs,
thefocusisinevitably often on the patients' care and well-being.
Only a few interventions have primarily addressed partners
well-being [9,14]. Furthermore, partners of cancer patients often
make no or only limited use of existing interventions[14]. Many
of theinterventions described in the meta-analysis of Northouse
et al [9] and reviews of Ussher et al [14] and Applebaum and
Breitbart [10] report difficulties with inclusion or high dropout
rates. Reported reasons for low participation are, for example,
that partners are often not aware of their own health complaints
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and that they therefore do not feel in need of support [15].
Participation is also connected to the demands of the illness,
when the demands are high (eg, intensive treatment), existing
interventions seem to ask too much from the partners and they
will not participate [16]. Other identified barriers to make use
of the offered resources are being unaware of existing sources,
being reluctant to ask for help or to talk about sensitive topics,
and being afraid that their own requests may affect the care of
the patient [17]. Another possible explanation may be that the
existing interventions do not fit to the specific needs of partners
of cancer patients[14]. Ussher et al [14] recommend prior needs
assessments before devel opment.

Another recommendation wasto examinethe potential for using
the Internet to deliver interventions to the caregivers of cancer
patients[9,10]. The Internet offers new opportunitiesto deliver
easily accessible and (cost-) effective supportive interventions.
Possible advantages of Web-based interventions include a low
threshold, flexibility, and possibilitiesto follow the intervention
at any time that suits the client [18]. These features might be
especially important for partners of cancer patients since they
have less time for their own mental and physical health. The
Internet also bears the possibility to tailor information and
feedback to the individual needs of a client. This may be
beneficial to partners of cancer patients because they are only
confronted with information that is relevant to them [19].
Despite these benefits, the availability of Web-based
interventions for partners of cancer patientsis also still limited
[20]. To the best of our knowledge, no studies exist that have
examined the views and opinions of partners regarding a
Web-based intervention.

Aim of the Study

Accordingly, the aim of this study was to examine partners
interest in a Web-based psychological intervention and to
identify their wishes, desires, and needs regarding such an
intervention. Thisstudy focused on thefollowing questions: (1)
“Is there a need for a Web-based intervention and which
preconditions (maximum time, structure, participate alone or
with their partner) should it meet?”’; (2) “Which functionalities
(information, peer support, psychological guidance) should the
intervention contain?’; and (3) “Which topics (eg, taking care
of oneself) should be addressed?’

Methods

Study Design and Ethical Approval

A qualitative research design was chosen to gain insights into
the wishes, desires, and needs of partners of cancer patients
regarding a Web-based psychological intervention.
Semistructured interviews were conducted. The Ethics
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Committee of the University of Twente (Behavioura,
Management, and Social Sciences) provided ethical approval
for thisinterview study and the study was conducted according
to the declaration of Helsinki.

Participants and Procedures

Partners of cancer patients were recruited in alarge hospital in
the region of Twente, an areain the east of the Netherlands. A
nurse practitioner informed partners of cancer patients of the
ongoing study and she handed out information |eaflets. In case
partners were interested in participating, they had to fill out a
reply card with their name and telephone number on it, and
return it to the nurse practitioner. Subsequently, the nurse
practitioner contacted the researchers so that they could get in
touch with the partner. Additionally, partners were recruited
through convenience sampling. Partners were people from the
network of the researchers and they were called and asked if
they wanted to participate in this study. In case they were
interested, they received an information leafl et by mail or email
and after reading the information they could decideif they still
wanted to participate. Once the participants had given their
informed consent, they were interviewed. The interviews took
place at the participants homes. There were 2 researchers (NK
and SO) that conducted 16 interviewstogether. Both researchers
are psychologists and were trained in conducting interviews.
Initially, the researchers proposed to interview the partner alone,
without their ill spouse. However, during 3 interviews the
(patient) partner was al so present, because the partner explicitly
wanted the patient to be there. After the 16 interviews data
saturation was reached, meaning that no more new information
was found [21]. All interviews were audio-recorded—uwith the
prior permission of the participants—and the audiotapes were
transcribed verbatim.

Interview Scheme and Mock-Ups

All interviews started by asking participants to introduce
themselves and to give a short overview of their partner's
disease and how this had affected them personally. After that,
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partners were asked about their ideas and opinions about a
Web-based psychological intervention. As many participants
had difficulties conceptualizing the idea of a Web-based
intervention, 2 mock-ups of a possible Web-based intervention
for partners of cancer patients were shown to the respondents.
These mock-ups were based on an existing Web-based
intervention called “Living to the full” (Figures 1 and 2 show
this) [22-24]. Participants were encouraged to el aborate on their
motives for (not) wanting a Web-based intervention. With an
open-ended question, we asked the participants which
functionalities a Web-based intervention should contain. We
continued by asking their opinion about the preselected
functionalities: information, peer support, and online
psychological counseling. Regarding the preconditions of the
intervention, we invited participantsto reflect on the following
issues: maximum time, structure, and participate alone or with
ill partner. Participants were encouraged to motivate their
answers and to add other functionalities or preconditions.
Finally, we asked partners which topics should be addressed in
a Web-based intervention. First, an open question was posed.
In addition, the researchers had prepared 9 cards with words of
potential topics. These topics were based on literature and
suggestions of 5 experts in the field who we have consulted
beforehand. The topics were: (1) coping with feelings and
emotions; (2) taking care of oneself; (3) sparing your partner
or not?; (4) communicating with each other; (5) sexuality and
intimacy; (6) asking for help and refusing help; (7) moving on
with life after cancer treatment; (8) living with cancer; and (9)
if the end is near. Participants were asked to pick those cards
which were possibly relevant to them and which should be
targeted in a Web-based intervention. Participants were asked
to motivate their choice. Also, they were encouraged to add
more topics with an extra “empty” card. At the end of the
interview, participants completed a short questionnaire about
sociodemographics (such as gender, age, education,
employment). The interviews took between 40 minutes and 2
hours, with an average duration of 65 minutes.
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Figure 1. Mock-up of a possible Web-based intervention.

Mijn partner heeft kanker

Login

naam wachtwoord login }

aanmelden contact Welkom

Short welcome
message

' Inloggegevens onthouden.

informatie

"Kanker heb je samen", is een bekende uitspraak. Uiteraard gaat er
veel zorg en aandacht van u maar ook van familie, vrienden,
professionele hulpverleners en dokters naar de patiént. Maar ook voor
partners is het een moeilijke periode, waarin veel verandert en partners
te maken krijgen met vragen als: Hoe begeleid ik mijn partner het beste
en hoe houd ik het zelf vol? Wat betekent dit voor onze relatie?

De Universiteit Twente en VU medisch centrum hebben, met financiéle
steun van KWF Kankerbestrijding en Stichting Alpe d'HuZes de cursus
‘Houvast, voor elkaar’ ontwikkeld, voor partners van mensen die kanker
hebben (overleefd).

Figure 2. Mock-up of apersonal home page (after participants have logged in).

~ rc s
Les 1: Omgaan met je eigen gevoelens ~ Dagboek Meer.. _
Les 2: Hoe zorg je dat je het volhoudt

Les 3: Mijn verstand maakt overuren betetiren in het dagboek

Les 4: Wat is nu echt belangrijk? geschreven..

Les 5: Momenten om van te genieten
Les 6: De kunstvan het in gesprek blijven

Aanvullende lessen:
Les 7: Het leven weer oppakken
Les 8: Een goede laatste periode

. familiarize themselves with the content. Then, relevant
Data Analysis fragments were selected and coded into one of the 4 main
There were 2 coders (NK and SO) that independently coded all  themes: (1) need for Web-based intervention; (2) preconditions;
transcripts. First, the coders read and reread all transcripts to
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(3) functionalities; and (4) topics. Subsequently, al fragments
were further categorized into subthemes using inductive
analysis. Inductive analysis means that the subthemes derive
fromthe data, instead of from predefined categories. After every
5 transcripts, the coders met to discuss their categories. When
codersdisagreed about the categorization, discussion took place
until consensus was reached. Thefinal categories were defined
on the basis of consensus between the 2 researchers.

Table 1. Characteristics of the participants (N=16).

Kéhleet al

Results

Participants

The characteristics of the 16 participants and their ill partners
are listed in Tables 1 and 2. Participants were heterogeneous
regarding gender, age, education, and employment. The partners
of the participants were diagnosed with a variety of cancers,
they varied in prognosis, and most of them were not under
treatment (2 under surveillance, 6 in recovery) when the
interviewstook place. There were 3 of the participantsthat were
widow/widower and used recollection to answer our questions.

Characteristics N %2
Gender
Male 10 63
Female 6 38
Age
Mean (SD) 51.7 (12.8)
Rangein years 30-68
Religious
No 2 13
Yes 13 81
Unknown 1 6
Children
No 2 13
Yes 14 88
Education
Low 7 44
Medium 4 25
High 5 31
Employment
Full- or part-time work 10 63
Retired 3 19
Disabled 0 0
Other 3 19

3Percentages may not total 100 due to rounding

http://cancer.jmir.org/2015/2/e13/

RenderX

JMIR Cancer 2015 | vol. 1]iss. 2 |e13 | p.20
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER

Table 2. Characteristics of theill partners (the patients) (N=16).

Kéhleet al

Characteristics n %
Age
Mean (SD) 52.5 (13.5)
Rangein years 32-71
Type of cancer
Lung cancer 1 6
Acute lymphatic leukemia 1 6
Hodgkin's lymphoma 1 6
Prostate cancer 1 6
Ovarian cancer 1 6
Testicular cancer 1 6
Breast cancer 2 13
Kahler’'s disease 1 6
Cervical cancer 1 6
Brain tumor 2 13
Skin cancer 2 13
Non-Hodgkin's lymphoma 1 6
Oesophagus cancer 1 6
Undergoing treatment
Yes 5 31
No 8 50
Deceased 3 19
Prognosis (self-reported)
Good 6 38
Poor 4 25
Uncertain 3 19
Deceased 3 19

Need for a Web-Based Psychological I ntervention

There were 2 of the participants that gave no answer to the
question if they were in need for some kind of a Web-based
intervention. One of them had no Internet access at home and
the other did not use the Internet. They also had difficultiesin
imagining what a \Web-based intervention would ook like, even
after being given a short explanation of a possible intervention
and after being shown the mock-ups. We decided nevertheless
to continue the interview with these partners, because we
thought these might still give us valuable information about,
for example, which topics should be addressed in a Web-based
intervention for partners of cancer patients.

Among the remaining participants (n=14), the need for a
Web-based intervention varied. There were 6 of them that
explained that they would like some kind of Web-based
intervention, 4 had ambivalent feelings toward such an
intervention, and 4 partners were not interested. Participants
arguments for being interested in a Web-based intervention
could be divided into 3 categories: (1) the need for
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acknowledgment; (2) the need for someone you can talk to; and
(3) the need for information, tips, and support regarding their
specific needs as a partner of a cancer patient, asillustrated in
the following citations,

| really missed something offered to me as a partner
of a cancer patient. [Female, 63, partner had
Oesophagus cancer]

Sometimes you need to tell your story. But my friends
were all in a different situation, they just became
parents or they were pregnant. A totally different life
situation. Therefore, they had problemstalking to me.
And for my part, | didn't want to be a burden to them
either. [Female, 30, partner had skin cancer]

| was looking for acknowledgment. Acknowledgment
for all the emotions that you experience as a partner
of a cancer patient. Fear, anger, helplessnesy...]
[Femae, 51, partner died of acute lymphatic
leukemia)
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Participants who had ambivalent feelings toward a Web-based
intervention mentioned various arguments. One of them said
that she was not sure whether she had the need for an
intervention targeting the partner or not. This need actually
changed from moment to moment. However, she was sure that
she would prefer face-to-face contact instead of Web-based
support. Also, for her it felt wrong to spend some personal time
while her partner was ill and she mentioned that she was afraid
of losing valuable time with him.

Time wastoo valuable to participate in a Web-based
intervention because we already knew that he
wouldn’t get better anymore. [Female, 55, partner
died of lung cancer]

Another participant said that it was difficult for him to give an
answer to this question because—at thetime hiswifewasill—he
was not aware of the fact that he actually needed support. His
merefocuslied on hiswife'shealth and her needs and he wanted
to be the “hero” for her. His own (health) problems were not
important to him at all. He said that the choice to make use of
such an intervention would depend on the way thisintervention
would have been offered to him, see the following quote,

It is difficult to give an answer to this question,
because | think it depends on how such an
intervention was offered to me. If it was something
like a therapy or help program...? Well look, as
partner of a cancer patient you don’'t know that you
are actually in need for help or, rather, you are
convinced that you are not in need for help[...]in my
opinion, | tried to bethe hero. And it doesn’t fitinthe
role of a hero to participate in a help program...]1
think “support” is a more appropriate word to
use[ ...] | would have been interested in something that
aims to improve my skills as caregiver. [Male, 43,
partner died of ovarian cancer]
Another participant welcomed the idea of a Web-based
intervention for partners of cancer patients, because he was
corvinced that a lot of partners are in need of such an
intervention. However, he was not sure if he also shared that
need. In hisopinion, he and hiswife managed the situation well
(they indicated that they had a down to earth approach to cope

Kéhleet al

with the disease), but they were not sure if this way of coping
was the most appropriate and effective way. He guessed that
he probably would take a look at what such an intervention
could offer him. In particular, he would be interested in
acknowledgment.

But sometimes | am wondering, in the beginning

people sometimes said to us* that you can be so down

to earth in coping with it (the disease)”. Then you

can ask yourself “ who isthe crazy one?” . Maybe our

approachisnot theright oneat all. [Male, 30, partner

had non-Hodgkin's lymphoma]
A participant explained that she would only beinterested in an
intervention that targets effective ways of coping with the
diseaseinstead of talking about the situation and problemsagain
and again.

If you are there [at a meeting with a psychologist],
I’ve heard that you have to talk about your problems
every timg[...] You always have to tell the same old
story and | think it isimportant to look forward. It is
not necessary to look back at what has happened in
the past[ ...] How can you cope with it? How can you
process it without constantly talking about the
problemagain? [Female, 68, partner had skin cancer]

There were 4 participants that explained that they were not
interested in a Web-based intervention, because they simply
were not in need for support. There was a participant, for
example, that explained that sheisengaged in avariety of social
activities (eg, choir, yoga class) and that the situation is not
affecting her in a way that she would need help. Furthermore,
shetrusts the medical staff of her husband and accordingly she
never used the Internet for looking up information about her
husband's disease. Other arguments mentioned were that
participants think that they were not “the type” to participatein
such an intervention, or that they want to spend all their time
with their spouseinstead of participating in any kind of support.
Yet, 2 of the 4 participants were convinced that other partners
would be interested in an intervention that targets their specific
situation as a partner of a cancer patient. All the arguments
regarding the need for a Web-based psychological intervention
arelisted in Table 3.

Table 3. Arguments regarding the need for a Web-based psychological intervention.

Variable Arguments pro Arguments con
Need for Web-based inter-  Need for acknowledgment Experiencing no problems or not being aware of any
vention problems

Need for someone you can talk to

Need for information, tips, and support

Having sufficient support from social network or own
coping-strategy seemsfine

Not wanting to lose valuabletimewithill partner or feeling
that it iswrong to spend personal time while partner isill

Being afraid of too much negativity through rehashing the
problem; intervention seems not appealing

Preconditions of a Web-Based | ntervention

Therewere 4 participantsthat gave no answer to these questions,
because they had no computer at home (n=1), they had no
experiences using the Internet (n=1), or they were not able to

http://cancer.jmir.org/2015/2/e13/

give an indication (n=2). The majority of the remaining
participants (n=10) reported that the intervention should not be
too time-consuming. It appeared that partners who are more
certain about their need for a Web-based intervention would be
willing to spend more time on it. There were 8 participants that
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mentioned that they could spend about 1-2 hours aweek in an
intervention,

| think that it is really important, so one and a half
hours is not too much. This doesn't mean that you
have to spend the time without a break. [Female 58,
partner has brain tumor]

There were 2 participants that indicated that they were willing
to spend about 3.5 hours aweek in such an intervention.

Regarding the structure of the intervention, 3 participants
explicitly mentioned that they would prefer a “ step-by-step”
approach, which means that the content of the intervention
should match the stage of their partner’s disease. For example,
participants did not want to receive information about the
terminal phase if their partner had just been given a diagnosis
of cancer, asisillustrated by the following quote,

Try to look at it step-by-step. Thisisatip | received
from my brother. Try not to think too far ahead and
try to avoid the thought “ what if...?" and all the bad
scenarios. Be aware of the things that are really
important at this moment. [Male, 43, partner died of
ovarian cancer]

Also, participants mentioned that the intervention should have
apositive approach. According to them, thinking positively and
accentuating what still can be done, instead of what no longer
can be done, isa source of hope and energy for both the partner
and the cancer patient,

[...]aslongitisalittle bit positive. I'm not interested
in the negative things. Because they only result in a
depressed mood. [Female, 68, partner had skin cancer]

There were 8 of the participants that preferred to participate in
the intervention without their ill spouse. One of the reasons for
this preference is that their ill spouseis not in need for help.
Another reason isthat they did not want to burden their partners
with their own problems, and that they could express their
feelings and emotions more freely if they participated in the
intervention alone.

| would prefer to participate in the intervention on
my own. | think thisis of added value. | would have
the chance to tell my story and show my emotions
freely without anyone knowing. [Male, 30, partner
had non-Hodgkin's lymphoma]

http://cancer.jmir.org/2015/2/e13/
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Furthermore, one partner argued that partners’ and patients
needs are different and that it is therefore difficult to combine
both in one intervention,

No, for my partner it is different. He really has a
different point of view, because he is the patient. And
he is focused on himself, and as a partner you have
to focus not only on your self but also on your partner.
And you have to managein daily life. | think that these
are two different things. [Female, 63, partner had
Oesophagus cancer]

There were 3 of the participants that felt that it would be
important to participate in the intervention together with theiill
spouse. They explained that the disease affects the lives of both
partners and that it is essential to cope with the situation as a
couple.

I think you should do this together, because you are
in this situation together. [Female, 58, partner has a
brain tumor]

Therewere 4 intervieweesthat suggested that participants should
be able to choose whether they want to participate alone or
together with their partner, for example,

| think you should be free in this choice. | have the
need to participate in such an intervention, but my
partner doesn’t. In this case it is not necessary to
participate together. [Female, 30, partner had skin
cancer]

Desired Functionalities of a Web-Based | ntervention

Information

The majority of the participants (n=14) were interested in
information (see Table 4). Relevant medical information should
come from areliable source, should be presented in aclear and
intelligible way, and it should match their partner’'s stage of
disease. According to 7 participants, it would be sufficient to
include links to other reliable websites (eg, the website of the
Dutch Cancer Society). There were 7 participants that doubted
if medical information would be actually necessary, because
they already received a lot of medica information in the
hospital, or because they feared that the presented information
would be too general. Alongside the medical information,
participants al so expressed aneed for information and practical
tips about what it means to be partner of a cancer patient (this
is further described in the section “Important Topics to Be
Addressed by the Intervention” and Table 5).
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Table 4. Arguments and preferences regarding the various functionalities of a Web-based psychological intervention.

Variable Arguments pro Arguments con Preferences

Functionalities

Information Being informed about all aspects  Information overload Medical and practical infor-

of disease mation is preferred

Being informed about what it Information usually too general From reliable source

means to be a partner of a cancer

patient

Practical tips can be helpful Be clear and intelligible
Match partner’s stage of
disease

Links to relevant websites

are sufficient
Peer support Acknowledgment No time to support others Possibility to read experi-
ences and tips of other part-
ners
Confirmation Problems with managing own Possibility to participate
problems (anonymously) on Web-
based platforms
Support Doubting helpfulness of peer sup-
port
Someone who will listen Afraid of being confronted with
negative experiences
Online psychological ~ Signaling Professionals advicesinthehospi- Feedback tailored to person-
counseling tal are sufficient a situation
Improving motivation No further support is needed Feedback from reliable per-
son
Possibility to ask questions Term “psychological guidance” is
too heavy
No need; satisfied with regular
health care
Table 5. Relevant topics for a Web-based intervention, according to the partners (n=16).
Topic n
Coping with feelings and emotions 16
Should | or shouldn’t | spare my partner? 16
Communicate with each other 16
Asking for help and refusing help 16
Moving on with life after cancer treatment 16
Sexuality and intimacy 13
Taking care of oneself 10
Living with cancer 10
Theend is near 10

Look for other partners of cancer patients. They will

Peer Sl.Jp.port o _ _ understand you immediately and can help you. You
Themajority of the participants (n=10) wereinterested in some will definitively find acknowledgment. [Female, 51,
form of peer support (see Table 4). They were looking for partner died of acute lymphatic leukemia]

acknowledgment, confirmation, support, and someone who

The inf ti ive is valuable, b
would listen to them, as expressed by these quotes, © IMOrmation yol Tecave 1s valliatie, hecause

everyoneislooking for confirmation[...] You aredoing
something instinctively, but you are uncertain if this
isthe right thing to do. You want to know how other
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partners handle it.
Oesophagus cancer]

Often it is enough that somebody is listening. People
often only want to tell their story. [Female, 51, partner
died of acute lymphatic leukemial

Opinions about the best form of peer support varied, however.
Some indicated that it would be sufficient to read about
experiences of partners of cancer patients. Others wanted to
actively participate on Web-based platforms (whether
anonymously or not), because they wanted to share their
experiences with other partners of cancer patients or they
appreciated the personal contact for understanding, support, and
acknowledgment.

[Female, 63, partner had

However, a group of participants were not sure about their
interest in contact with peers (n=4) or they were not interested
in peer support at al (n=2). Arguments against peer support
werethat it was enough for them to cope with their own situation
and that they did not have time to support others.

| don’'t know how other partners handle this issue,
but I definitely had no time for it[...]I’mnot sure how
much capacities | had left at that moment to listen to
another person’s story. But | guess very little. [Male,
43, partner died of ovarian cancer]

In addition, they doubted whether experiences of other partners
of cancer patientswould be hel pful to them, and they were afraid
to be confronted with negative experiences, as illustrated with
the following quotes.

| have to confess that | tried to avoid peer support,
because there were always people with even worse
stories. And if you are in a period of hope and the
other person is in a period of despair, this can
negatively affect your own mood and hope. [Male,
43, partner died of ovarian cancer]

| think that peer support about medical issues can be
negative. It scares people about situations, which
might not have been come up yet. [Male, 30, partner
had non-Hodgkin's lymphoma]

Online Psychological Counseling

There were 2 participants that gave no answer to this question.
Of the remaining participants, opinions about online
psychologica counseling varied (see Table 4). There were 9
participants that were positive about some kind of online
psychological counseling. First, they liked the idea that a
professional could check on them and would be able to signal
if something went wrong (eg, if their mental health was
deteriorating).

| think thisis quite important. Imagine that someone

is writing something in a depressed tone. Then a

psychol ogist would be ableto intervene and check on

him or her. [Male, 30, partner had non-Hodgkin's

lymphoma]
Second, they thought that a personal online counselor could
improve their motivation to complete the Web-based
intervention, and third they liked the idea that they would be
ableto ask questions, asillustrated in the following quotations.
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No obligations and flexibility are necessary, but it is
also important that there constantly is someone who
- how should | call it - someone who wakes you up if
necessary. [Male, 43, partner died of ovarian cancer]

Yeah, | think that people need thisand that they would
like the idea to rely on it (the psychological
guidance)[ ...] The website shouldn’t just say: “ Deal
withit” . It isnecessary, well look, if they pick a topic
and have a lot of questions about it, then these
guestions need to be answered. [Female, 58, partner
has a brain tumor]

However, 3 of the participants also mentioned that they would
prefer feedback that is focused on their personal situation.
General feedback would not be enough to satisfy their needs.
Furthermore, 1 participant mentioned that he would prefer
guidance from a person he knows, definitively someone who
is capable, and knows how things work. There were 3
interviewees who also mentioned that online psychological
counseling should not be mandatory, but offered asapossibility.

Therewere 5 participants (3 of these were generally not in need
of a Web-based intervention) that were not interested in online
psychological counseling, because they had no need for it or
they were already satisfied with the help given by doctors and
nursesin the hospital and they felt they did not need any further
support.

We encouraged participantsto bring up any other functionalities.
However, they didn’t come up with anything else.

Important Topicsto Be Addressed by the I ntervention

As described earlier, participants were asked to choose topics
that were relevant to them and should be addressed in a
Web-based intervention. Participants reported that all the
proposed topics were valuable to partners of cancer patients.
However, they emphasized the importance of the topics* coping
with feelings and emotions,” “should | or shouldn’t | spare my
partner?” “communicating with each other,” “asking for help
and refusing help,” “moving on with life after cancer treatment,”
and “sexuality and intimacy” (see Table 5). Furthermore, 4
participants suggested an additional topic “dare to enjoy”. The
topic refersto enjoying those thingsthat they till can do, instead
of regretting what they cannot do anymore. Thisisanimportant
source of hope and energy for the cancer patient as well as for
the partner. There was 1 participant that added the topic
“acceptance of the patient's disease”. She had difficulties
accepting their partner’s disease and she wished to get some
help with that process.

Discussion

Need for a Web-Based | ntervention

In this study, we examined partners’ interest in a Web-based
psychological intervention, and their needsand wishesregarding
such an intervention. We found that the need for a Web-based
intervention varied. Arguments for being interested in a
Web-based intervention were: (1) the need for acknowledgment;
(2) the need for someone who would listen; and (3) the need
for information, tips, and support. Arguments against such an
intervention were: (1) not experiencing any problems or not
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being aware of any problems; (2) having sufficient support from
the social network or their own coping-strategy seemsfine; (3)
not wanting to lose valuable time with their partner or feeling
that it's wrong to spend some personal time while the partner
isill; and (4) being afraid of too much negativity through
rehashing the problem or an intervention seems not appealing.
These results correspond with findings of previous research
among cancer caregivers. For example, Harding and Higginson
[25], Ussher et a [14], and Northouse et a [9] have found that
many informal cancer caregiversare not asking for help, because
they are often not aware of their own needs and problems, and
they are mainly focused on the well-being of the patient. We
think that it is of the utmost importance that we create more
awareness for the chalenging situation partners (or other
caregivers) of cancer patients are confronted with every day.
Both partners and the general public should be alerted (eg,
through awareness campaigns) about the effects and
consequencesthat often come along with adiagnosis of cancer.
Also, partners should be informed about the different
possibilities to receive help (eg, social workers, psychologists,
nurse practitioners, Web-based interventions), as some partners
in our study explicitly stated that they were not aware of any
initiatives. By offering (information about) different kinds of
support, we can ensure that everyone receives that kind of
support that he or she needs and prefers. For some cancer
caregivers, it isprobably enough to be acknowledged that cancer
may also affect their lives. Others may wish to consult a
psychologist or they have agood rel ationship with their general
practitioner, medical staff, or they receive sufficient support
from their network. We think that a Web-based intervention
can help caregivers who have little time to seek help; who
experience ahigh threshold to consult a psychol ogist; who want
to stay anonymous; or who want to check if they are in need
for support before actually seeking help from a health care
professional .

In our sample, we have seen that most of the partners had no or
only little experience with e-Health interventions and al so there
were misconceptions about psychological interventions in
genera (eg, the ideathat psychologists only want to rehash the
problem). To inform partners about the possibilities of a
Web-based intervention and to overcome misconceptions, we
would recommend the use of both written and visual (eg,
demonstration video) information about the content and nature
of such an intervention.

We can conclude that partners of cancer patients differ in their
opinions about the need for a Web-based (or any other)
psychological intervention. Our data suggest that more
awareness for the situation of cancer patients is needed, and
information about existing options for support is lacking. In
addition, our data show that there is a considerable group of
partnerswho would beinterested in aWeb-based psychol ogical
intervention.

Preconditions

Overall, participants reported that an intervention should not
be too time-consuming. They were afraid of losing valuable
timewith their partners and they also emphasized that they were
already challenged with managing caregiving responsibilities
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and everyday tasks. According to the participants, they were
able to spend about 1 to 2 hours a week on a Web-based
intervention. For the successful implementation of such an
intervention, it is important to meet the specific needs of the
partners. The advantages of Web-based interventions (low
threshold, high accessihility, flexibility) will be useful to fulfill
these needs.

As far as the content of the intervention is concerned, the
participantsin our study would prefer a step-by-step approach.
This means that the content should match the patient’s stage of
disease. The participantswould also prefer a positive approach.
They explained that they are confronted with enough misery
(almost) every day and that it would be important that a
Web-based intervention would also focus on positive thingsin
life and in their specific situation. They indicated that such an
intervention should be a source of hope and energy. This
preference fits in with the developments in the field of
psychology. Psychology traditionally focused on dysfunction.
Positive psychology, in contrast, aims to focus on the positive
features that make life worth living such as hope, optimism,
happiness, and well-being [26]. Accordingly, we think that it
could be of great value if an intervention for partners of cancer
patients is based on concepts stemming from positive
psychology, such as acceptance, val ues, resilience, mindfulness,
and self-compassion.

As described earlier, most available supportive interventions
am at the couple (patient and partner) and usualy no
differentiation is made between their needs [9,14]. However,
we have found that most of our participants would prefer to
participate alone. They doubted that patients and partners
needs could be combined in asingleintervention. A small group
of participants would prefer to participate together with their
ill spouse because the disease affects both their lives. These
participants explained that it is essential to cope with the
situation together. According to these different preferences, we
would recommend a flexible approach (participating alone
versus participating together) for a future Web-based
intervention for partners of cancer patients.

Desired Functionalities

Participants in our study indicated that a Web-based
psychological intervention should contain information as well
as peer support. We found that participants were mainly
interested in information and practical tips about all aspects of
the disease and the consequences of being a partner of a cancer
patient, coming from areliable source. Previous research among
partners of cancer patients has shown similar findings [27,28].
However, some partners in our study doubted if medical
information is necessary for a Web-based intervention. They
indicated that they have already received a lot of information
in the hospital, or they feared that the information would be too
general. Other researchers reported a similarly wide range of
information needs of partners of cancer patients[7,29,30]. The
different preferences regarding information needs should be
considered in a Web-based intervention for partners.

Most participants were interested in peer support because they
were looking for acknowledgment, confirmation, support, and
someone who would listen. However, their wishes regarding
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the type of peer support varied. Whereas some participants
would prefer the possibility to merely read experiences and tips
of other peers and to stay anonymous, other participants
preferred to actively participate in Web-based platforms.
Rozmovits and Ziebland [30] also showed the general need for
peer support in a study on the information needs of cancer
patients. In this study, participants reported that having access
to the experiences of peers was generally positively valued
becauseit resultsin reduced feelings of fear and isolation during
their illness, and it was both informative and reassuring.
Furthermore, van Uden-Kraan et al [31] found that active
participation in aWeb-based support group by sending postings
and nonactive participation by mere reading of postings from
others are equally effective.

Degspite the positive effects of peer support, some partners of
our study indicated they had no interest in contact with other
peers. They explained that they struggle with their own situation
and that they did not have time to support others. Besides, they
doubted whether the experiences of other partners would be
helpful to them. These results are in line with various previous
studies [32,33)]. It seemsthat partners have ambivalent feelings
toward peer contact: they do fedl the need, yet they are afraid
of being confronted with negative stories of other peers.
Therefore, we would advocate that a future Web-based
intervention for partners of cancer patients should offer the
possibility to get in touch with peers. However, we would
recommend aflexible approach in participation where partners
will be able to engage in the type of contact with peers that
actually matchestheir wishes (participation vs nonparticipation;
active vs passive peer support) and type of peer support (eg,
Web-based platform vs private messages).

The need for online psychological counseling during
participation in a Web-based intervention varied. Most of our
participants liked the idea that a professional would guide them
through the intervention, but others rate the presence of a
professional as unnecessary. We can conclude that there are
different preferencesregarding psychological guidance. Recent
studies have reveal ed that personal guidanceis essential for the
effectiveness of, and adherence to, eHealth interventions
[34-37]. Yet, there is no consensus about the amount or form
of support. For example, a study on the self-help intervention
“Living to the full” with email support has indicated that short
support messages were as effective asmore extensive counseling
[38], and a study of Kelders [39] has shown that automated
support (consisting of a weekly feedback message) was as
effective as a weekly feedback message given by a personal
online counselor. However, moreresearchin thisfield is needed
to, for example, examine whether personal guidance is more
effective for certain groups of partners. For a Web-based
intervention for partners of cancer patients, it would definitely
be useful if the different preferences regarding online
psychological counseling could be considered.

Topics

Our participants agreed about the relevance of all the mentioned
topics. They were especialy interested in topics like “coping
with feelings and emotions,” “should | or shouldn’t | spare my
partner?” “communicating with each other,” “asking for help
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and refusing help,” and “moving on with life after cancer
treatment”. Furthermore, participants suggested extra topics of
“dareto enjoy” and “ acceptance of the disease”.

In line with the fact that partners are (often) unaware of their
own health complaints and therefore do not ask for help
[9,14,40], participants in this study rated the topic “taking care
of onesalf” as less important than the other topics. Based on
these outcomes, we think it is essential that an intervention
targeting this group should be framed as informal and easily
accessible support, from a positive perspective.

Limitations

There are some limitations to this study. First of all, this
qualitative study was performed with arather small number of
respondents. We aimed to explore the needs and wishes of a
group as heterogeneous as possible. We fed that we have
succeeded in this effort as a wide range of people (in terms of
gender, age, type, stage of disease, treatment) participated.
However, the selective group of participants may not be
representative for all partners of cancer patients. Therefore, it
may beworthwhileto devel op aquantitative questionnaire based
upon the outcomes of this study, to corroborate the resultsin a
larger sample of partners of cancer patients. In a quantitative
study, it would also be possibleto identify variables (eg, gender,
age, type, stage of disease, treatment) that are related to the
intention to make use of a Web-based intervention.

Second, during recruitment, partners were told (in the
information leaflet) that the interview was about a Web-based
intervention. This could haveled to selection bias. It might have
been that partners of cancer patients who were not (regularly)
using the Internet would have been less likely to participate.

Third, it should be noted that during 3 interviews the patient
was also present. We agreed to this when the partner wanted
their spouseto be present. However, it could have been possible
that the presence of the patient had influenced the partner’s
answers. Perhaps they were more cautious talking about their
personal needs and wishes in order to protect their partner’'s
feelings.

Fourth, we have to note that 3 of our participants were
widow/widower and that they used recollection to answer our
guestions, whereasthe other participants used their current state.
We asked the 3 partners to report on what would have been
helpful to them in case their partner was still alive. We do not
know for sureif these answers would have been the same when
their partners were still alive, but it appears from our study
results that the opinions of these 3 participants are in line with
those of the other participants.

At last, it might have been difficult for partnersto decide upon
their interest in an intervention that does not exist yet. Also, the
majority of the participants had no experience with e-Health
interventions. We have tried to overcome these problems by
using mock-ups. The participants responded well to these
mock-ups and they said that these were helpful during the
interview. Wewould therefore recommend the use of mock-ups,
prototypes, or demonstrations to other researchers that are
willing to develop a Web-based intervention.
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Conclusions patients are facing. This study yields important information
We conclude that a Web-based intervention can be avaluable 20Ut the content and form of a Web-based intervention for

addition to existing support initiatives for partners of cancer
patients. Furthermore, it is important that there is more
awareness for the challenging situation partners of cancer

partners of cancer patients. In particular, flexibility and a
positive approach seem to be the most important features. Also,
information should be provided about the content and nature of
an intervention in order to overcome misconceptions.
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Abstract

Background: Little is known about the rates of obesity among African American (AA) breast cancer survivors (BCSs), the
availability and use of lifestyle modification methods suitable for this population, and the impact of changesin dietary intake and
physical activity on health-related quality of life (HR-QoL).

Objective: The objectives of the study were to describe obesity rates, dietary intake, and physical activity aslifestyle modification
strategies; examine predictors of engagement in these strategies post diagnosis; and learn more about salient features of lifestyle
interventions from AA BCSs participating in abreast cancer support group.

Methods: The needs assessment included four components: (1) aliterature review to determine existing lifestyle modification
strategies of AA BCSs; (2) secondary data analysis of the 2010 National Health Interview Survey, Cancer Control Supplement
to examine HR-QoL ; (3) administration, to 200 AA BCSs, of an assessment tool relating to weight and breast cancer history,
dietary intake, and physical activity through a variety of approaches (eg, Internet, mail, in-person, and telephone); and (4) focus
group discussionsto frame lifestyle interventions.

Results: Preliminary findings indicate that AA BCSs are underrepresented in lifestyle intervention research, have disparities

in HR-QoL outcomes, do not meet current cancer prevention guidelines, and have recommendations for effective strategies for
lifestyle modification.

Conclusions: As analyses of the needs assessment are completed, the research team is partnering with community coalitions
and breast cancer support groups in Miami, Chicago, Houston, Los Angeles, and Philadel phia to develop community-engaged
intervention approaches for promoting adherence to cancer prevention guidelines.

(JMIR Cancer 2015;1(2):€9) doi:10.2196/cancer.4892
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Introduction

Background

Based on Surveillance Epidemiology End Result data, an
estimated 226,870 women were diagnosed with breast cancer
(BrCa) in 2012, and 39,510 women died of the disease [1].
Nationwide, for most age groups, BrCa incidence rates are
higher in Caucasian (white) women than in African-American
(AA) women. Despite having a lower overall incidence, AA
women have a higher incidence before 40 years of age and, at
any age, are more likely to die from BrCa than other ethnic
groups [2]. In addition to biological differences, this poorer
outcome is attributed to late-stage diagnosis, unequal accessto
medical care, and lack of health insurance. Once BrCa is
diagnosed, body composition also has a negative impact on
clinical outcome; women who are obese at diagnosis have a
1.5- to 2.5-fold increased risk of recurrence and death compared
to their normal weight counterparts [3-5]. Weight gain is
common among BrCa patients after diagnosis and for those who
become post menopausal after chemotherapy [6-11]. Effective
long-term lifestyle modification is a target in reducing
recurrence and enhancing prognosis among BrCa survivors
(BCSs). Although a lifestyle change can halve the risk of
recurrence and reduce the risk of BrCa-associated mortality by
onethird, many patients do not engagein lifestyle modification
strategies (eg, changing dietary intake and enhancing physical
activity). Thisisof particular concern among AA BCSs, asAA
women have higher obesity rates than white women. Limiting
use of these strategies among BCSs are psychosocial factors
that may include anxiety and cancer-related fears [12,13],
negative body image [14,15], depression [16-18], relationship
changes [19], and/or financia stress [20].

Littleisknown about the rates of obesity among AA BCSs, the
appropriate intervention methods available to them, and the
utilization and impact of lifestyle modifications on health-related
quality of life (HR-QoL). The goa of this assessment was to
learn more about the lifestyle modification needs of AA BCSs.
Objectives

The objectives of this study were to consider obesity rates,
dietary intake, and physical activity as targets for lifestyle
modification strategies; to examine predictors of engagement
in these strategies post diagnosis; and to learn more about salient
features of lifestyle interventions from AA BCSs. Since there
aregapsin carefor AA BCSs[21], afragmented transition from
active treatment to survivorship [22], and long-term implications
of inadequate dietary intake on recurrence [23], Survivors
Involving Supporters to Take Action in Advancing Health
(SISTAAH) Talk, a BrCa support group, was selected as the
study population becauseit isan untapped, indigenous resource
for learning about and promoting lifestyle changes. The
objective of SISTAAH Tak is to provide a forum for AA
women to communicate about and make sense of their BrCa
experience in order to achieve improved physical and mental
health outcomes. We anticipate that inclusion of the target

http://cancer.jmir.org/2015/2/e9/

population in determining their lifestyle modification needsand
experienceswill result in development of testableinterventions.

Rationale for the Needs A ssessment

Although incidence rates are 4% lower for AA women relative
to white women, AA women are more often diagnosed with
BrCa at younger ages and with more aggressive and advanced
tumors[24,25]. Modifiablelifestylerisk factorsrelated to energy
balance [26] may contribute to racial/ethnic disparitiesin BrCa
incidence and mortality.

Racial-ethnic disparities in modifiable BrCa risk factors are
large and persistent, particularly between whiteand AA women
[27]. Datafrom the Behavioral Risk Factor Surveillance System
(BRFSS) relating to lifestyle factors revealed three disparity
risk categories for AA women: (1) obesity (35.7% vs 23.7%
for whites); (2) inadequate fruit and vegetable consumption
(12.6% vs 17.4% for whites); and (3) physical inactivity (63.8%
vs 50.3% for whites) [28]. Prevalence of overweight or obesity
among AA women is 82% relative to 61% for white women
[29]. Obesity and weight gain after BrCa diagnosis are
associated with poorer outcomes, including decreased QoL,
increased recurrence, BrCadeaths, and all-cause mortality [30].
For overweight and obese women, a sustained loss of 10% of
initial weight reduces the risk of recurrence of a new primary
BrCa [31]. According to the American Institute on Cancer
Research (AICR), eating a healthy diet, maintaining a healthy
weight, and being physically active can prevent about one-third
of themost common cancersin the United States[32]. To reduce
risk of recurrence, the AICR also recommends that cancer
survivors adhere to cancer prevention guidelines.

Methods

Human Subjects

The Ingtitutional Review Board at Morehouse School of
Medicine approved the study protocol; participants received
information on the study and consented participation.

Literature Review

The first step in the needs assessment was completing a
systematic review of theliterature for English language articles
in MEDLINE, MEDLINE In-Process, PubMed, and the
Cochrane Library (Central Register of Controlled Trials). No
date restrictionswere applied, and free-text and Medical Subject
Headingstermswere used to identify studiesincluding (but not
limited to), lifestyle practices, dietary intake, physical activity,
psychosocial factors, and QoL. Next, to search for areas of
interest, terms were combined, for example, weight loss AND
African American AND women AND interventions. The search
did not include abstracts from conferences. Relevant, full-text
publications that were potentially relevant were screened for
inclusion based on the following criteria: (1) study design
(prospective or retrospective observational studies, randomized
clinical trias, or meta-analyses); (2) population (AA women);
(3) lifestyle modification (diet, physical activity, weight
control/loss); and (4) psychosocial factors (QolL, anxiety and
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cancer-related fears, negative body
relationship changes, financia stress).

image, depression,

Secondary Data Analyses

Next, data from the national surveys were used to describe
lifestyle and cancer risk behaviors of AA women. Baseline
dietary intake, physical activity, and cancer risk behaviors of
this population were established through an examination of the
following secondary datasets.

The BRFSS is a state-based system of health surveys that
collectsinformation on health risk behaviors, preventive health
practices, and health care access primarily related to chronic
disease and injury [33]. The BRFSS measure of physical activity
was used to capture typical weekly physical activity and scored
in metabolic equivalent minutes/day (metabolic equivalent of
task min-1 x day-1), including duration and intensity.

The National Health and Nutrition Examination Survey
(NHANES) isaprogram of studiesdesigned to assessthe health
and nutritional status of adultsand childrenin the United States
[34]. Our methodsfor measuring weight losswere adapted from
the NHANES weight history questionnaire. By combining
guestions on self-directed diet changes (eg, “atelessfood”, “ate
less fat”, and “switched to foods with lower calories’) into a
single item (“dieted on your own without joining a program or
following a special diet book”) and separating commercial
programs and self-help programs, modifications were made to
the questions.

The National Health Interview Survey (NHIS) is the principal
source of information on the hedth of the civilian,
noninstitutionalized population of the United States [35]. The
NHIS Cancer Control Supplement (CCS), administered every
fiveyears, focuses on issues pertaining to knowledge, attitudes,
and practicesin cancer-rel ated health behaviors, screening, and
risk assessment. The National Cancer Institute and the Centers
for Disease Control and Prevention cosponsor the NHIS CCS.
The cancer survivorship portion of the survey wasincluded in
our assessment tool and used to examine HR-QoL.

The fina step was to condense lifestyle modification data.
Results from the literature search and secondary data analysis
were summarized to describe evidence-based, lifestyle
modification efforts among AA women.

Lifestyle Needs Assessment Tool Development

Validated scales (related to dietary intake/physical activity,
weight loss history, and cancer risk) were selected from the
datasets described above for inclusion in the needs assessment.
Criteriafor selection were based on the capacity of the measures
to answer three questions: (1) Are AA BCSs aware of the
relationship between lifestyle modification in preventing BrCa
recurrence and enhancing QoL during and after treatment?; (2)
If offered, will AA BCSs engage in lifestyle modification
activities?, and (3) Which lifestyle modification strategies are
most appealing to the targeted population?

The final tool assessed: (1) demographics (race/ethnicity, age,
gender, education, income, religious affiliation, marital status,
insurance, employment); (2) knowledge, attitudes, and beliefs
(KABs) (BrCa survival/prognosis, diet/physical activity
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interventions); (3) BrCahistory (BrCa diagnosis and treatment
history, menopausal status, treatment side effects); (4) lifestyle
modification needs and experiences (physical activity levels,
dietary intake, self-reported current height and weight,
self-reported weight at time of diagnosis, current weight loss
attempt, number of weight loss attempts since BrCa diagnosis,
weight loss methods tried); and (5) HR-QoL related to
adjustment to BrCa, for example, cancer-specific HR-QoL (eg,
emotional, physical, and socia well-being), depression, fear of
recurrence, diminished physical strength, change in
relationships, change in body image, and financial stress.

Good readability, layout, and design were factorsin developing
the assessment tool. The Flesch reading ease (FRE) score was
used to assess readability. The reading ease scores on the FRE
scale are 0-100. If the score of awritten text isless than 60, the
document is considered difficult to read by the general public.
To determine thetime required to compl ete the assessment tool,
10 AA BCSswereinterviewed. Thetimeto completion wason
average 45 minutes and unclear items were revised for clarity.
The assessment tool was retested prior to finalization. Thefinal
needs assessment had a readability score of |ess than 80.

Lifestyle Needs Assessment Tool Administration

A form letter to participants was developed. It stressed the
usefulness of the information garnered from the tool to develop
lifestyleinterventionsfor AA BCSsand encouraged the subjects
to compl ete the assessment tool.

Because the tool is an initial step in developing lifestyle
interventions specific to the targeted population, engagement
during the needs assessment phase is imperative to long-term
success (eg, developing lifestyle interventions).

The final step was providing modes for administration of the
assessment tool. Based on past research experiences with AA
BCSs, we were aware of the need for multiple modes for
administering the measure. In an assessment of BrCa
gene-environmental interactions among multigenerational AA
women with SISTAAH Talk members, we visited homes, met
at infusion centers, communicated by tel ephone, and employed
similar approachesto reach the targeted popul ation. Assessment
tools were self-administered electronically on the Internet, by
email, or by mail to home addresses. They were aso
administered by an interviewer in-person or by telephone.

Focus Group Discussions

There were four focus groups that were conducted with 8-12
BCSs engaged in 90-minute sessions to address intervention
content. A moderator initiated each discussion with astructured
set of questions. Sample size was determined based on the
principle of saturation, which suggeststhat, with asfew asfour
discussions, no additional information will be obtained. This
qualitative sampling technique was used to ensure that
perspectives across age groups were obtained. An interview
guide was devel oped for this purpose. Responsesweredigitally
recorded, transcribed verbatim, manualy coded, and
summarized. Qualitative content analysis was used to analyze
the data [36]. Coding steps included developing preliminary
themes, creating additional codes based on themes that arise,
devel oping nonsubstantive codes, and producing detailed codes
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for analysis of specific topics. NVIVO 10, a computer-assisted
gualitative data analysis software, was used to facilitate the
coding process (ie, to determine the degree of
agreement/disagreement acrossthemesand to calcul ateinterrater
reliability scores) [37]. A process of double coding was used
to overcome coder differences in reliability scores [38].
Recurring themes were identified, the research team came to
consensus on coded themes, and themes were summarized for
analysis.

Statistical Analysis

Descriptive statistics were performed by determining means
and SDs for continuous variables and frequencies and
percentagesfor categorical variablesfrom demographics, KABS,
BrCa history, lifestyle modification experiences, and needs as
well as psychosocial factors captured by the assessment tool.
Thet-score units, calculated by means and SDsfor scores, were
used to estimate the HR-QoL for four items and for physical
and mental status. Multivariable linear regression analyseswere
performed to assess the influence of the multidimensional
aspectsof HR-QoL after adjusting for confounding demographic
variables (age, marital status, and education) as covariates. The
t-scores, oddsratios (OR), and related 95% confidenceintervals
(CI) werederived from multivariable analyses. The significance
level was set at 0.05, and al testsweretwo-sided. All statistical
analyses were accomplished with SAS version 9.2 (SAS
Ingtitute, Cary, NC).

Results

Findings From African-American Breast Cancer
Survivor Studies

The literature review revealed that, although lifestyle changes
can halve the risk of recurrence and reduce the risk of
BrCa-associated mortality by one third, many patients do not
engage in such strategies. Limited research on AAS exists
because they have been underrepresented in studies examining
health behaviorsthat improve BrCasurvival [39]. TheWomen's
Healthy Eating and Living (WHEL) Study, one of the few
studieswith AA women, showed that, at baseline, AA survivors
were more likely to be obese (45% vs 25% for whites), to
consume more caloriesfrom fat (+3.2%), to have fewer servings
of fruits (-0.7/day), and to be less successful at making and
maintaining dietary changes than whites [40,41]. Greenlee et
al [42] conducted a randomized controlled trial with the
commercially available Curves program, following 42 Hispanic
and AA BCSs for 6 months. The trial resulted in weight loss
that was not maintained at 6 months after the intervention. A
community-based pilot study of 24 AA BCSswho engaged in
walking as physical activity [43], resulted in increases in steps
walked per day and decreases in body massindex (BMI), body
weight, and waist/hip circumferences, with most changes
maintained at 3 months. A pre post design, that included one
of two weekly sessions dedicated to exercise, was used to test
a 6-month intervention with 23 AA BCSs [44]; participants
experienced changes in weight, BMI, and socia support. In a
16-week, home-based motivational exerciseprogramfor 13 AA
BCSs, there was a post intervention increase in total minutes
of physical activity and improved physical functioning [45,46].
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Secondary Data Analysis

In our secondary analysis of the NHIS 2010 data, female AA
BCSs age 35 and older (n=62) were compared to AA female
survivors of other cancers (SOCs) (n=74), and to AA women
with no history of cancer (NHCs) (n=1566) of the same age.
Differences in HR-QoL were assessed, including four items
each and summary physical and mental health estimated in
t-score units with one degree of freedom. All analyses were
weighted and adjusted for age, marital status, and education.
Therewereno statistically significant differencesfor BCSsand
NHCs, but the SOCs reported poorer physical health relative
to NHCs [t;=5.8, 95% CI 2.8-8.8]. Further, there were no
statistically significant differences between BCSs and NHCs,
but SOCs reported poorer mental hedth relative to NHCs
[t,=3.3,95% CI 0.6-5.9]. A comparison of differences between
SOCsand NHCs showed threeitemsin which SOCswere more
likely to report poorer physical health relative to NHCs (ability
to carry out physical activities, OR 3.4 95% Cl 1.7-6.7, level
of fatigue, OR 2.0 95% CI 1.1-3.7, and level of pain, OR 3.3
95% CI 1.3-3.9).

Lifestyle Needs Assessment

AA BCSs were recruited from SISTAAH Tak, a BC support
group in Miami, Florida (n=240; mean age 56.90 years, SD
11.80; range 25-92 years old), and they consented to complete
aself-administered lifestyle assessment survey. More than half
reported poor physical functioning; were overweight/obese
(68%); did not limit portion sizes to control weight (89%);
consumed <5 vegetables and fruits/day (75%), and >5 servings
red (75%) and processed meats/'week (94%).

Focus Group Discussions

Therewerefour focus group discussions (n=42; mean age 45.73
years, SD 7.91; range 35-75 years old) that identified barriers
to and intervention approaches for enhancing dietary intake,
and themes emerging from content analysis converged into the
following categories: “talk” as central; peer-facilitated sessions;
support group approach; no “pamphlet only” control group;
“hands on” or interactive nutrition education; supporters
(co-survivors); and community-based (not “placed”) research.

Discussion

Future Direction

With the successful implementation of this protocol for health
needs assessment and the availability of preliminary findings
from quditative analyses, our study teamisnow planning health
promotion trials in partnership with community coalitions and
BrCasupport groupsin Miami, Chicago, Houston, Los Angeles,
and Philadelphia to develop community-engaged intervention
approaches for promoting adherence to cancer prevention
guidelines. The focus of these proposed studies, which are at
the protocol development and planning stage, is on increasing
physical activity and improving diet among AA BCSs, with the
goal of reducing risk of BrCa recurrence, improving survival,
and increasing HR-QoL in thisat-risk population. We anticipate
that both feasibility trials and cluster-randomized controlled
trials will be undertaken once the study protocols have
undergone peer review and extramural funding is secured.
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Abstract

Background: Physical activity (PA) behavior change interventions among cancer survivors have used face-to-face, telephone,
email, and print-based methods. However, computer-tail ored, Internet-delivered programs may be amore viable option to achieve
PA behavior change.

Objective: The objective of this study is to test the feasibility and preliminary efficacy of a Web-based PA behavior change
program among cancer survivors.

Methods: Nova Scotian cancer survivors (N=415) who previously expressed interest in a research study were approached.
Interested participants were asked to compl ete an online assessment of PA and quality of life (QOL) before being randomized to
either a theory-based PA behavior change program using the PA tracking website UWALK (UCAN; n=48) or usual care (UC;
n=47). After the intervention (9 weeks), participants completed another online assessment of PA and QOL as well as measures
to evaluate the program and website. Descriptive analyses from surveys and Web analytic software were used to assess feasibility
and mean change scores were used to test efficacy.

Results. Of al contacted survivors, 95 (22.3%, 95/415) completed baseline measures and were randomized with 84 (88%,
84/95) completing the 9-week assessment. The behavior change program and website were rated highly on the satisfaction items.
Average logins were 10.3 (1.1 per week) and 26.0% (111/432) of the weekly modules were completed. Most participants (71%,
29/41) indicated they were more aware of their daily PA levels and 68% (28/41) found the site easily navigable. Adjusted group
differencesin total exercise minutes favored the UCAN group by an increase of 42 minutes (95% CI -65 to 150; P=.44, d=0.17).
Resultswere more pronounced, though still nonsignificant, among those not meeting guidelines at baselinewhere UCAN increased
PA by 52 minutes compared to adecrease of 15 minutesin UC (adjusted between group difference=75, 95% CI -95 to 244; P=.38,
d=0.27).

Conclusions: Wefound that Internet-delivery may be afeasible alternative to more costly methods to promote PA among Nova
Scotian cancer survivors. Moreover, there was a trend toward increased PA among those in the UCAN group, especially among
those who were not meeting PA guidelines at baseline. Future research should focus on recruiting inactive cancer survivors and
engaging them in the website to determine the optimal potential of Web-based interventionsfor promoting PA in cancer survivors.

(JMIR Cancer 2015;1(2):e12) doi:10.2196/cancer.4586
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Introduction

Physical activity (PA) improves quality of life (QOL), symptom
control, and possibly even survival in cancer survivors [1-8].
Despite these benefits, many cancer survivorsdo not accumulate
the recommended 150 minutes of at least moderate-intensity
PA per week [2,9,10]. A recent survey among breast, prostate,
and colorectal cancer survivors living in Nova Scotia showed
less than half of survivors were meeting PA guidelines [11].
Therefore, interventions focusing on behavior change are
necessary to help increase PA levels among these cancer
survivors.

An essential step in promoting behavior change is the use of
targeted messages to increase motivation for the specific
behavior. Investigating the PA correlates and preferences of
cancer survivors is important when developing these targeted
messages. To date, theory-based behavior change interventions
designed to increase PA levels among cancer survivors have
employed face-to-face, telephone, email, and print-based
methods [9,12-17]. Encouraging results suggest a positive
influence of these interventions on PA among cancer survivors.

Recent meta-analyses and reviews [18-25] have summarized
the effectiveness of technology when delivering interventions
among the general population aswell asvarious chronic disease
populations. Overall, the research has found various forms of
technology to be effective in facilitating PA behavior. Davies
et a [19] reviewed computer-tailored or Web-delivered behavior
change interventions across various groups and found effect
sizesfor changein PA were small but significant in the healthy
population (d=0.11) in those with chronic disease (d=0.19) and
in those who were overweight (d=0.28). The benefits of using
an Internet-delivered program is the efficiency and reach that
it can provide.

Face-to-face counseling istime consuming, resource intensive,
and requires participants to live near a physical location
[18,21,23,24]. This s particularly important in regions with a
large rural population such as Nova Scotia, which is
approximately 43% rural [26]. The Internet provides people
who may not be ableto access standard education sessionswith
an alternative. Having components of the educational content
givenin oncologist consultations delivered viathe Internet could
relieve some of the burden on oncol ogiststo deliver the message
and help patients to retain information. Previous research into
the PA counseling and programming preferences of cancer
survivors in Nova Scotia [27] revealed that 76% of the sample
had access to the Internet. Approximately 50% of the sample
indicated that they would be willing to receive PA information
online and would be able to complete the questionnaires online
aswell.

Currently, there is only one study that examined PA behavior
change among cancer survivors using an online delivery [28].
Lee and colleagues[28] randomized 59 women in Seoul, South
Korea who completed breast cancer treatment, into either a
Web-based self-management PA and diet intervention group
developed using the transtheoretical model (TTM) [29] or a
control group, which received an educational booklet on PA
and diet. They found that the Web-based intervention group
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increased the proportion of people meeting moderate-intensity
activity guidelines of 2150 minutes more so than the control
group (from 33% to 66% versus 35% to 36%, respectively).
However, the small sample of nonrepresentative (younger, more
educated) breast cancer survivors makes generalizing these
results difficult. In addition and similar to many studies using
the TTM as atemplate, this study did not fully operationalize
the multidimensional model which is a limitation when
determining effectiveness [30].

The primary purpose of this study isto test the feasibility of an
Internet-delivered PA behavior change intervention among
breast, prostate, and colorectal cancer survivorsliving in Nova
Scotia. A secondary purpose is to examine the preliminary
efficacy of the intervention for improving PA and QOL. We
hypothesized that it would feasible to use an Internet-delivered
program to deliver a behavior change program to breast,
prostate, and colorectal cancer survivorsliving in Nova Scotia.
In addition, we hypothesized that the website program would
result in an increase in self-reported PA and QOL, although we
did not anticipate a statistically significant difference given the
feasibility nature of the study.

Methods

Study Procedures and Population

Participants were recruited from a sample (N=415) of breast,
prostate, and colorectal cancer survivors living in Nova Scotia
who had previously taken part in a survey study and had
indicated an interest in future studies [11]. The sample was
contacted via email, mail, or telephone with an invitation to
participate that included an information sheet from the
investigators explaining the purpose of the study and instructions
on how to proceed if interested, a consent form, and a copy of
the primary publication from the previous survey. Eligibility
criteriawere (1) being able to speak and read English, (2) having
access to the Internet, and (3) being able and interested in an
Internet-delivered program designed to increase weekly PA
levels.

Design

This study was a pilot 2-group randomized controlled trial to
compare a usual care group (no intervention) with an
Internet-delivered behavior change group. The focus of the
behavior change program specifically wasto increase PA inthe
form of stepsor minutes. Eligible participants provided informed
consent and completed a baseline questionnaire to gather
demographic, behavioral, and PA information prior to
randomization.

Randomization

A rolling blocked randomization was completed after baseline
measures were collected to ensure participants did not have an
overly long wait to start the intervention. Participants were
randomly allocated to one of two groups using a computer
generated random numbers list. The 2 groups were the control
group—also called usud care (UC)—and theintervention group
(UCAN), which consisted of membership in a private online
community called Active Nova Scotia housed on the PA tracking
website UWALK [31] and modified for cancer survivors. Group
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assignmentswere generated by aresearch assistant and assigned
after blocks of baseline measures were received to eliminate
biasin group allocation. Participants were then notified of their
group assignment via email.

Intervention

Those randomized into the UCAN group were given access to
a 9-module behavior change program which was developed
using previous print materials as a template [13,32]. The
modules were published sequentially on the site as the
intervention progressed to increase retention. Information
modul e topics were devel oped from survey results of the same
group [11,27] and were as follows. (1) welcome, general
information about the site, types of exercise, and how to gauge
intensity; (2) exercise myths, dispelling common exercise myths;
(3) exercise safety, tips on how to exercise smart and safe; (4)
goals and planning, how to plan and make SMART godls; (5)
exercise benefits, specific benefits of exercise for cancer
survivors; (6) makeit fun, tips on how to keep exercise fun; (7)
exercise barriers, tips on how to overcome the most common
barriers identified; (8) support network, how others can help
you exercise; and (9) relapse, strategies on how to avoid and
deal with relapse. Each module remained available to review
after the week was concluded. In addition, each moduleincluded
avideo relevant to the current topic featuring the first author to
foster a connection and simulate face-to-face interactions.

Asidefrom the behavior change program, the UCAN group was
able to use the UWALK website to track their PA in steps,
moderate or vigorous minutes, and flights of stairs. Participants
were able to see the progress of other group members as well
astheir own progressover time. Participantsinthe UCAN group
also received weekly email updates informing them of new
information posts as well as a brief summary of their previous
weeks PA levels. Emailswere devel oped to offer encouragement
to those who were not meeting the guidelines and congratul ate
those who were sufficiently active. Upon being informed of
their group assignment, the UC group was asked to keep their
regular exercise routine over the intervention period and they
would receive access to the website and the behavior change
program once the follow-up questionnaire was completed.

Feasibility and Efficacy Measures

Demographic and Medical I nformation

All questionnaires were completed online using FluidSurveys
(Ottawa, Ontario) software. Information on demographic and
medical data was collected through self-report measures and
included age, sex, marital status, education level, income,
employment status, ethnicity, and height and weight to compute
body mass index (BMI). Medical variables included date of
diagnosis, cancer Site, disease stage, previoustreatments, current
treatment status, cancer recurrence, and current disease status.
Measures for the primary and secondary end points were
examined at baseline (preintervention) and at 10 weeks
(postintervention).

Website Engagement and Usage

Mixpanel analytics were used to track Web-usage statistics to
address our primary objective. Thistracking program provides
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information on number of logins, page views, and activity
logged. Mixpanel analytics is a measurement tool that shows
the effectiveness of a Web page in achieving a goal. It is an
easy way to see how visitors use the site and identify which
pages are performing well and which are performing poorly.
The program tracks “actions’ on pagesto allow you to identify
how a page is being used. They offer avariety of measurement
tools to help you learn about your participants including (1)
engagement (measures the actions that people take in the
website); (2) retention (finds out if people come back); (3)
funnel analysis (pinpoints where and why participants arelost);
(4) notifications (gets participants to come back with email or
push notifications); and (5) people analytics (exploreswho your
participants are and what they do).

Program Evaluation and Adherence

To assess program satisfaction, aprimary objective, participants
randomized to the UCAN group were asked to complete a
section examining overall website satisfaction and usefulness
of the different program features. The questions were adapted
from arecent Web-based PA intervention for people with type
2 diabetes [22], which was in turn developed from the
Health-eSteps[33] and Diabetes NetPLAY programs[34]. The
items used a 4-point Likert-type scale ranging from “strongly
disagree” to “strongly agree” for the following statements: “I
enjoyed the Active Nova Scotia program,” “If | had any
concerns | knew who to contact,” “I would continue to
participate in the Active Nova Scotia program,” “| increased
my PA because | wasin thisstudy,” “ This study made me more
aware of the amount of PA | get each day,” “ Thetopicsfor each
information post were useful and relevant,” “| liked the videos
for theinformation posts,” “ The videosin the information posts
were not burdensome on my computer,” | was able to easily
find my way around the website,” “I was able to easily record
my PA on the website,” “1 would recommend this website to
other people,” and “1 will continue to use the website now that
the Active Nova Scotia program has finished.” These 12 items
were supplemented by 4 open-ended questionsto indicate likes,
dislikes, and recommendations for future development.

Physical Activity Behavior

To address our secondary objective, PA was measured using a
modified version of the validated Leisure Score Index (LSI)
from Godin's Leisure Time Exercise Questionnaire (LTEQ)
[35]. Participants were asked to recall the average frequency
and duration of any vigorous (heart beats rapidly, sweating),
moderate (not exhausting, light perspiration), and light (minimal
effort, no perspiration) intensity aerobic PA, aswell asresistance
exercise (lifting weights, sit-ups, pushups, therabands) in a
typical week over the past month. PA sessions had to be at |east
10 minutes long and performed during their free time and not
occupational. The percentage of participants meeting PA
guidelines was calculated using the 2008 PA Guidelines for
Americans [36], which have been recommended for cancer
survivors by the American College of SportsMedicine[37] and
the American Cancer Society [3]. The guidelines indicate that
cancer survivors should perform either 75 minutes of vigorous
activity aweek, 150 minutes of moderate activity aweek, or a
combination that double weights the vigorous minutes. PA
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minutes were calculated as moderate minutes plus two times
vigorous minutes and then transformed into 2 categories (1) not
meeting guidelines (<149 minutes) or (2) meeting guidelines
(=150 PA minutes). The percentage of participants meeting
strength guidelines was defined as those engaging in two or
more sessions of strength exercise per week. Strength minutes
were cal culated by multiplying the average minutes per session
by strength frequency. Total exercise minutes were calculated
by adding PA minutes and strength minutes.

Quality of Life

As part of the secondary objective, QOL was assessed by the
validated Functional Assessment of Cancer Therapy-Fatigue
(FACT-F) scale which includes the 27 items from the
FACT-General (FACT-G) scale plus the 13-item fatigue
subscale[38,39]. The FACT-G consists of physical well-being,
functional well-being, emotional well-being, and socia
well-being. On all scales, higher scores indicate better QOL.
QOL was also assessed using the Medical Outcomes Study
36-Item Short Form (SF-36) [40], which contains 36 items that
produce 8 health domains with multi-item scales. Physical
functioning evaluates limitations in physical activities, such as
walking and climbing stairs. Role limitations as a result of
physical or emotional health conditions measure problemswith
work or other daily activities. Bodily pain assesses limitations
caused by pain, and vitality measures levels of energy and
tiredness. Social functioning examines the effect of physical or
emotional health on normal social activities, and mental health
evaluates happiness, nervousness, and depression. The general
health perceptions questions examine personal health and the
expectation of changesin health. A single item assesses change
in perceived health during the last year. All items used a
Likert-type scale of varying points.

Statistical Analysis

All analyseswere performed using PASW Statistics 22 (PASW
Inc.,, Chicago, IL, USA). Feasibility was assessed using
recruitment rate, website satisfaction, and usage statistics
gathered from UWALK and Mixpanel. Chi-square and analyses
of variance (ANOVASs) were performed to determine the
differences between the intervention groups for PA behavior
and QOL. Analyses of covariance (ANCOVAS) were aso
conducted to adjust for baseline value when comparing
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intervention groups. Results were interpreted for statistical
trends as well as for potential clinical significance. Using a
two-tailed alpha of P<.05, the study had 80% power to detect
medium standardized effects (d=0.50) after adjustment for
covariates with 45 participants per condition. Trends were
defined as P<.10 and potential clinical significance as a
standardized effect size of d>0.33 [41]. Intention-to-treat
protocol was adhered to for all analyses. Responders and
nonresponders were compared to determine any differences.
Based on the higher than expected number of participants
meeting PA guidelines at baseline, subgroup analyses were
conducted for those with less than 150 minutes versus 150
minutes or more of total exercise.

Results

The detailed flow of participants from invitation to
randomization can be found in Figure 1. Of the 415 cancer
survivors contacted, 197 (47.5%, 197/415) did not respond and
98 (23.6%, 98/415) were excluded for various reasons. Of the
120 (28.9%, 120/415) survivorswho expressed interest, 25 were
excluded for not meeting inclusion criteriawhere 9 (36%, 9/25)
did not have Internet access or a computer, 4 (16% (4/25) did
not reply after initial interest, and 12 (48%, 12/25) contacted
us after recruitment had closed. Of the 95 cancer survivors, 48
(50%, 48/95) were randomized into the UCAN group and 47
(50%, 47/95) into the UC group, resulting in a 22.9% (95/415)
recruitment rate. During the study 1 person withdrew due to
personal issues. At the postintervention evaluation, 84 (88%,
84/95) completed 100% of the poststudy survey. Among those
who did not fully complete the survey, 5 (45%, 5/11) were
nonresponders, 5 (45%, 5/11) had incomplete data, and 1 (9%,
1/11) had non-cancer-related health issues. At baseline, the
majority of the samplewasfemale (56%, 53/95), married (86%,
82/95), more educated (77%, 73/95), had higher income (50%,
47/95), breast cancer (51%, 48/95), over 5 yearssince diagnosis
(85%, 81/95), currently disease free (96%,91/95), and indicated
aperceived general health of good or better (95%, 90/95). Mean
ageand BMI were 65.1 yearsand 27.6 kg/m?, respectively. The
majority of participants were not meeting minimum PA
guidelines (54%, 51/95). Detailed demographic and medical
information can be found in Table 1.
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Table 1. Demographic, medical, and behavioral characteristics of cancer survivorsin Nova Scotia, Canada, from September to October 2014.

Demographic/behavior variables Overall (N=95) UC (N=47) UCAN (N=48)
n (%) n (%) n (%)

Gender

Female 53 (56) 26 (55) 27 (56)
Age, mean (SD) 65.1(8.5) 65.7 (8.6) 64.5 (8.4)
Ethnic origin

White 94 (99) 46 (98) 48 (100)
Marital status

Married 82 (86) 41 (87) 41 (85)
Education

Postsecondary 73 (77) 41 (87) 32 (67)
Family income

< 60,000 32(34) 18 (38) 14 (30)

= 60,000 47 (50) 22 (47) 25(52)

Prefer not to answer 16 (17) 7(15) 9(19)
Employment

Not employed 66 (69) 34 (72) 32 (67)
Smoking status

Never 43 (45) 23 (49) 20 (42)

Ex-smoker 47 (50) 19 (40) 28 (58)

Current smoker 5(5) 5(11) 0(0)
Alcohol consumption

Never drink 21 (22) 8(17) 13 (27)

Socia 60 (63) 30 (64) 30(63)

Regular 14 (15) 9(19) 5(10)
Meeting PA guidelines

No 51 (54) 25 (53) 26 (54)
Dog owner

Yes 21(22) 11 (23) 10 (21)
Cancer type

Breast 48 (51) 23 (49) 25 (52)

Prostate 27 (28) 14 (30) 13 (27)

Colorectal 20 (21) 10 (21) 10 (21)
Disease stage

Localized 83(88) 42 (90) 41 (86)

Metastasized 6 (6) 2(4) 4(8)

Don’'t know 6 (6) 3(6) 3(6)
Surgery

Yes 90 (95) 46 (98) 44.(92)
Radiation ther apy

Yes 43 (45) 22(47) 21 (44)
Chemother apy

Yes 41 (43) 16 (34) 25 (52)
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Demographic/behavior variables Overall (N=95) UC (N=47) UCAN (N=48)
n (%) n (%) n (%)

Hormone therapy

Yes 25 (26) 10 (21) 15 (31)
Current treatment status

No treatment 75 (79) 40 (85) 35(73)
Recurrence

Yes 6 (6) 0(0) 6(12)
Current disease status

Disease free 91 (96) 47 (100) 44.(92)
Time (years) since 6.6 (2.6) 6.4 (2.9) 6.8 (2.4)
diagnosis, mean (SD)
General health

Very good/excellent 48 (51) 28 (60) 42 (42)

Good 42 (44) 18 (38) 24 (50)

Poor/Fair 5(5) 1(2 4(8)
Comorbidity status

No comorbidities 15 (16) 5(11) 10(22)

1-2 comorbidities 52 (55) 25 (53) 27 (56)

>3 comorbidities 28 (29) 17 (36) 11 (23)
BMI (kg/m 2 ), mean 27.6 (4.4) 27.1(3.9) 28.1(4.9)
(SD)

Healthy weight 32(34) 16 (34) 16 (33)

Overweight 33(35) 20 (43) 13 (27)

Obese 30(31) 11 (23) 19 (40)

Based on data from our original survey, we were able to Website Usage

compare study participants (n=95) to the nonparticipants
(n=320). We found that study participants were more likely to
be meeting PA guidelines (P=.005), have breast cancer (P=.002),
previous hormone therapy (P=.013), be married (P=.024), more
educated (P=.014), have higher income (P<.001), be employed
(P=.044), have a stronger preference for receiving PA
information viathe Internet (P=.002) or email (P<.001), and a
weaker preference for recelving information face-to-face
(P=.019).
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Detailed weekly Web statistics are shown in Figures 2-5. The
overall average number of logins was 10.3 for the 9-week
duration of the intervention. There were 2293 individual PA
eventslogged over 1085 days (average 23 days per participant)
and 4319 page viewsrecorded. The most frequently visited page
was the log page where participants entered their PA data. The
modules were visited 213 times over the length of the study
with an overall read rate of 26%. Moreover, 94% (45/48) of
participants logged in at least once, 85% (41/48) recorded PA
at least once, and 67% (32/48) viewed the modules at | east once.
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Figure 1. Detailed flow of study participants from invitation through postintervention.
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I ntervention Satisfaction

With regard to theintervention program, 73% (30/41) said they
enjoyed the Active Nova Scotia program, 63% (26/41) would
be willing to continue participating, 46% (19/41) indicated they
increased their PA because of this program, 71% (29/41) said
they were more aware of the amount of PA they get each day,
and 73% (30/41) thought the information in the weekly modules
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Withdrew from study =1
No response = 3
Did not complete due to health =1
Incomplete data =2
Included in analyses:
PA measures = 43
QoL measures = 43
Web evaluation = 41

was useful and relevant. About half of the participants (51%,
21/41) liked the video posts and felt they were not too
burdensome on their computer. When evaluating the website,
68% (28/41) were able to easily navigate and enter PA
information on the site. When asked if they would recommend
the site to others, 64% (26/41) indicated yes and 39% (16/41)
said they would continue using the site after the study had
finished.
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Figure 2. Average number of logins per week during the 9-week study period from September to December 2014.

Figure 3. Percentage of completed modules per week during the 9-week study period from September to December 2014.
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Figure 4. Average number of page views per week during the 9-week study period from September to December 2014.
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Figure 5. Percentage of participants entering PA per week during the 9-week study period from September to December 2014.
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Effect on Physical Activity Behavior

The differences in PA behavior between the UC and UCAN
groups at baseline and postintervention are described in Table
2. Overall, the adjusted between-group mean change scores
favored the UCAN group; however, there were no significant
differences between the groupsin any PA measure. The adjusted
between-group difference for total exercise minutes was 42
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(95% CI -65 to 150; P=.44, d=0.17) in favor of UCAN. The
adjusted between-group difference for strength training
frequency achieved ameaningful difference of 0.5 (95% CI -0.2
to 1.1; P=.14, d=0.34). The subgroup analysis of the changes
in total exercise minutes by baseline PA levelsisillustrated in
Figure 6. Among those not meeting guidelines at baseline (54%,
51/95), the UCAN group (54%, 26/48) increased their PA levels
by 52 minutes (95% CI -74 to 178) while the UC group (53%,
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25/47) decreased by 15 minutes (95% Cl -140to 109); whereas UC group (47%, 22/47) increased PA by 88 (95% CI -55 to
among those meeting guidelines, the UCAN (46%, 22/48) and  230) and 65 minutes (95% CI -57 to 186), respectively.

Table2. Effectsof Internet-delivered behavior change PA program on PA in Nova Scotian cancer survivors from September to December 2014 (N=87).

Outcome (N=87) Basdline, Poststudy, Mean change, Adjusted between group differencein
mean (SD) mean (SD) mean (95% ClI) mean change® mean (95% ClI); P, d

Total exercise minutes®”
uc 212 (216) 241 (197) 30 (-18t0 77) 42 (-65 to 150); .44, 0.17
UCAN  231(269) 294 (354) 64 (-45t0 172)

Total aerobic minutes©
uc 194 (207) 222 (183) 29 (-19 to 76) 29 (-65 to 123); .55, 0.04
UCAN 208 (253) 258 (302) 50 (-47 to 147)

M oder ate aer obic minutes
uc 117 (140) 128 (110) 11 (-32t0 53) 14 (-36 t0 63); .58, 0.12
UCAN  112(132) 140 (132) 27 (-22t0 77)

Vigorous aerobic minutes ¢
uc 39 (66) 47 (71) 9(-71025) 6 (-27 t0 38); .73, -0.03
UCAN  48(91) 59 (109) 11 (-20 to 42)

M eeting aerobic guidelines
uc 50% (51%)  68% (47%)  19% (3-34) -9% (-27 to 10%); .36, -0.23
UCAN  47% (51%)  58% (49%)  12% (-5t0 28)

Strength frequency
uc 0.7(L2) 0.8(L3) 0.1(-0.2t0 0.4) 0.5 (-0.2 to 1.1); .14, 0.34
UCAN  09(15) 14(2.2) 0.5 (-0.02 0 1.0)

Strength minutes
uc 18 (35) 19 (36) 2(-6t09) 12 (-10to 35); .28, 0.04
UCAN  23(45) 36 (84) 14 (-8 0 36)

M eeting strength guidelines ©
uc 25% (44%)  27% (45%) 2% (-12t0 17) 6% (-11 to 23%); .48, 0.18
UCAN  28% (45%)  35%(48%) 7% (-5t019)

Djfference in mean change adjusted for basdline value.
bTotal exercise minutes was computed by adding total aerobic minutes to total strength minutes.
“Total aerobic minutes was computed using moderate minutes plus 2 times the vigorous minutes.

dCapped at 420 minutes per week.

Cstrength guidelines is engaging in strength exercise =2 times per week.

http://cancer.jmir.org/2015/2/e12/

RenderX

JMIR Cancer 2015 | vol. 1]iss. 2 |e12 | p.47
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER

Forbes et d

Figure 6. Changein adjusted total PA by meeting guidelines at baseline. This figure shows the trend in PA minutes between the UCAN and UC group
when analyzing the subgroups for those meeting PA guidelines at baseline versus those not meeting guidelines at baseline.
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Quality of Life

The general and cancer-specific QOL measures at baseline and
postintervention are summarized in Tables 3 and 4. Change in
the SF-36 measure of mental health favored the UC group with
a mean change score of -2.9 (95% CI -5.1 to -0.6; P=.014,
d=0.37). All other measures were nonsignificant. No measures
met the point difference that indicates clinical significance
(SF-36=3 point difference; FACT subscaes=2-3 point
difference).

Discussion

Principal Findings

Our study isone of thefirst to use an online platform to deliver
atheory-based PA behavior change program to cancer survivors,
and the first to target Nova Scotian cancer survivors. Based on
recruitment, retention, and participant eval uation of the program
we believe that the program isfeasible. In addition, there were
trends suggesting the potential effectiveness of the program for
promoting PA, especially in cancer survivorswho wereinactive
at baseline. Engagement in the program and influencing QOL,
however, remain a challenge for distance-based program
delivery.

Our expression of interest rate (29%, 120/415) and recruitment
rate (23%, 95/415) was similar to other studies [22,28]. The
previous study among cancer survivors resulted in a 17%
recruitment rate but used community- and clinical-based
recruitment methods that were unable to track the initial reach
of the invitation [28]. Our postintervention retention (88%,
84/95) was higher than the majority of previous studies using

http://cancer.jmir.org/2015/2/e12/

RenderX

the Internet as a delivery method [19,28,42]. Large attrition is
common among I nternet-based interventions [18,20-22,42] and
like previous research we had dlightly higher attrition in the
intervention group (15% vs 9%) despite the high satisfaction
ratings [22]. It is difficult to pinpoint the reason for such high
dropout rates in Web-based studies but previous research
indicates it is easier for participants to disengage from
Web-based interventions [43]. Using strategies to increase the
contact between user-to-user and user-to-researcher may help
increase the connection and make the intervention meaningful
to the participant [23].

Engagement in our study was fairly low compared to other
Internet-based studies [22,28]. The modules had a completion
rate of 26% (111/432 potential completions). As with logins,
the number of completed modules dropped after the first few
weeks. Our average number of loginswas 10.3 per person. This
equals about once per week per person which may be
insufficient to induce PA behavior change. This is similar to
other studies using Internet delivery [24,42]. A meta-analysis
by Davies et a [19] found the average number of logins
per-person-per-week was 3.08 across 11 studies. One potential
reason for our lower login average is that the website was able
to automatically pull data from devices such as the FitBit
without the participants having to login. One recent suggestion
for increasing user engagement is to allow user-generated
content (eg, creating a post to add to the newsfeed) [44] which
may increase user “buy-in.” This method, however, requires
close monitoring as information would need to be vetted to
ensure accuracy and relevance. Retaining and engaging
participants remain an issue among I nternet-delivered behavior
change programs.
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Table 3. Effects of Internet-delivered PA program on generic QOL in Nova Scotian cancer survivors from September to December 2014 (N=86).

Outcome Baseline, Poststudy, Mean change, Adjusted between group differencein
mean (SD) mean (SD) mean (95% Cl) mean change®, mean (95% Cl); P, d

Physical functioning

uc 49.1(9.7) 50.1 (7.0) 1.0(-1.5t03.5) -0.6 (-3.3t02.2); .68,0.18
UCAN 47.8(7.9) 49.0 (8.0) 1.1(-1.3t035)

Role physical
uc 50.4 (7.5) 49.4(8.3) -0.9(-3.410 1.6) -1.0 (-4.3t02.2); .53, -0.06
UCAN 485 (8.6) 47.0 (11.0) -15(-3.8100.7)

Bodily pain
ucC 51.0 (8.4) 515(9.1) 0.5(-1.9t02.9) -1.6 (-4.8t0 1.5); .30, -0.23
UCAN  49.0(7.6) 48.6 (9.0) -0.5(-2.810 1.9)

General health
uc 46.0 (5.9) 47.4(6.2) 14(-0.4103.2) -1.8(-4.2100.5); .12, -0.27
UCAN 46.7 (6.4) 46.1(7.6) -0.6 (-23t01.1)

Vitality
uc 44.9(7.9) 45.2(8.3) 0.3(-1.2t0 1.8) -1.4(-3.9t0 1.0); .25, -0.09
UCAN 457(7.2) 445 (9.3) -1.2(-32100.7)

Social functioning
uc 51.6 (8.7) 51.0(8.8) 0.6 (-29t01.7) -1.7 (-4.9t0 1.5); .30, -0.00
UCAN 50.3(8.4) 48.4 (10.3) -1.9 (-4.410 0.6)

Role emotional
uc 51.8(7.1) 51.1(8.3) -0.7 (-3.8t02.4) 1.5(-5.3t0 2.4); .44,0.00
UCAN 50.6(8.0) 49.1 (10.5) -15 (-4.5t0 1.5)

Mental health
uc 447 (4.8) 44.9 (5.8) 0.3(-0.9t0 1.4) -2.9(-5.1t0-0.6); .014, -0.37
UCAN 45.0(5.6) 42.3(8.5) -2.6 (-4.6t0-0.6)

Physical health component
uc 49.7 (7.8) 50.4 (7.5) 0.7 (-1.3t0 2.8) -0.8 (-3.3t0 1.8); .55, -0.09
UCAN 48.3(8.0) 48.8(7.9) 0.5(-1.41t02.4)

Mental health component
uc 47.6 (6.0) 47.1(7.3) -0.5(-2.4101.3) -2.2(-5.2100.8); .14, -0.10
UCAN  47.7(7.6) 45.0 (10.2) -2.7(-5.3t0-0.2)

Djfference in mean change adjusted for basdline value.
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Table 4. Effects of Internet-delivered PA program on cancer-specific QOL in Nova Scotian cancer survivors from September to December 2014
(N=86).
QOutcome Baseline, Poststudy, Mean change, Adjusted between group differencein
mean (SD) mean (SD) mean (95% CI) mean change®, mean (95% Cl); P, d
Physical well-being
uc 24.4 (4.0) 24.4(3.7) -0.1(-0.9t00.8) -0.6 (-1.8t0 0.5); .28, -0.06
UCAN 25.1 (2.5) 24.2 (3.7) -0.8 (-1.7 10 0.04)
Social well-being
uc 19.8(5.9) 19.3(5.9) -0.6 (-1.8t00.7) 0.5(-1.2t02.1); .57,0.20
UCAN 21.2 (5.5) 20.8 (5.6) -04(-1.7t00.8)
Emotional well-being
uc 20.6 (3.6) 20.3 (4.5) -0.3(-1.8to1.1) 0.3(-2.0to 1.3); .69, 0.22
UCAN 20.2(3.6) 19.8(3.7) -0.4(-1.7t0 0.9)
Functional well-being
uc 233(4.0) 22.8(5.5) -0.5(-2.0t0 1.0) -0.4 (-2.3t0 1.4); .64, -0.11
UCAN 23.1(4.3) 222 (5.1) -0.9(-2.0t00.2)
Fatigue symptoms
uc 41.1 (11.9) 38.2(8.2) -2.9(-5.1t0-0.7) 0.2 (-2.2t0 1.8); .85, 0.06
UCAN 41.7 (8.5) 38.4(6.4) -34(-5.2t0-1.6)
FACT-G
uc 88.2(14.1) 86.8 (14.3) -1.5(-4.8t01.8) 0.9 (-5.2t0 3.5); .69, 0.06
UCAN 89.6 (11.7) 87.0 (15.0) -2.6 (-5.6t00.5)
FACT-F
uc 129.4 (23.7) 125.0 (19.8) -4.4(-9.0t00.2) -1.1 (-6.5t0 4.4); .70, 0.04
UCAN 131.3 (17.6) 125.4 (20.0) -5.9 (-9.8t0-2.1)
TOI-F
uc 88.9(18.7) 85.5 (15.0) -35(-7.1t00.1) -1.3(-5.3t02.7); .51, -0.08
UCAN 89.9 (13.2) 84.8 (13.5) -5.1(-8.0t0-2.2)

3Djfference in mean change adjusted for baseline value.

Overall, the program was very well received among parti cipants
in the UCAN group despite the low usage numbers. This is
similar to other Internet-based PA programs[22,28,42,45]. Most
participants felt that the information provided was useful and
relevant and they indicated that they were more aware of their
level of daily activity. They alsoindicated they liked theweekly
posts and videos and would be interested in continuing with the
ANS program. Participants eval uated the website favorably and
said they would recommend it to a friend but the majority
indicated they would not continue using the site with the
program finished. Very few participants contacted the study
coordinator with issues related to using the website.

Engagement seems to be the biggest hurdle in testing and
implementing Internet-delivered interventions. Vandel anotte et
al [23] evaluated freely accessible websites that promote PA
and found that many did not use tools such as self-monitoring,
goal setting, and targeted feedback despite the supporting
evidence [21,24,25,46]. An aspect found to be useful that our
study lacked isamethod of users generating their own content.
Despite having a“ newsfeed,” our userswere not ableto directly

http://cancer.jmir.org/2015/2/e12/

message other participants which has been shown to increase
effectiveness of Web-based interventions [25]. Standardizing
the components of behavior change websites and thoroughly
testing them will allow researchersto determine which are most
effective among various populations.

As expected based on the small sample size of this pilot study,
there were no significant between-group differencesin any PA
measure, one component we used to determine efficacy.
Nevertheless, after adjusting for baseline measures, the UCAN
group increased total exercise by 42 minutes more than UC (29
aerobic minutes plus 12 strength minutes) which trandlated into
asmall standardized effect size of d=0.17. Thisisdlightly higher
than the overall effect size of d=0.12 found by Davies and
colleagues[19]. Moreover, the largest effect of the intervention
was for strength training frequency where the UCAN group
added ahalf day per week compared to the UC group (d=0.34).
Despite the majority of PA measures showing nonsignificant
increases favoring the UCAN group, the percentage of
participants meeting guidelines, based on the standard cutpoint
of 150 minutes, showed anonsignificant potentially meaningful

JMIR Cancer 2015 | vol. 1| iss. 2 [e12 | p.50
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER

change favoring the UC group. This finding is somewhat
arbitrary becauseit is dependent on the baselinelevel of PA (ie,
where participants start). There were more UC participants in
the “insufficiently active” category than UCAN at baseline;
consequently, the smaller increase in minutes per week may
have been enough to result in a larger proportion meeting
guidelines.

The previous research among cancer survivors [28] and the
meta-analysis by Davies and colleagues [19] found that
computer-tailored PA programs had positive effects on PA.
Previous reviews also indicate that Internet-delivered
interventions have positive effects on PA levels [47-49]. One
possible explanation for the modest effect of our intervention
is the relatively high percentage of participants meeting PA
guidelines at baseline (46%, 44/95). Our invitation was to any
cancer survivor who wanted to increase hissher PA with the
assumption that only less active people would volunteer for
such a study. Moreover, we included those meeting the
guidelines because research has shown that even more health
benefits can be gained by increasing activity levels to 300 or
more minutes per week [36,37].

After performing an exploratory subgroup analysiswe found a
suggestion that the program may be more effective for those
who were not meeting guidelines at baseline. Among those not
meeting guidelines at baseline, the UCAN group increased their
PA levels by 52 minutes while the UC group decreased by 15
minutes (Figure 3). Among those meeting guidelines, the UCAN
and UC groupsincreased PA by 88 and 65 minutes, respectively.
The suggestion that PA behavior change programs are most
beneficial to those least active is similar to previous research
[19]. Targeting specific populationsthat have lower than average
PA levels (ie, cancer survivors, inactive population) may have
an even larger effect on clinica and public health outcomes
[19].

Not surprisingly, our study did not find any beneficial changes
in QOL measures, the second component used to determine
efficacy. In fact, the only significant finding was a negative
effect on mental health (P=.014, d=0.37). It iscommon to find
no significant benefits to QOL among distance-based PA
interventions for cancer survivors even when PA increases are
noted [15,50]. Similar to the PA measures, some studies have
found significant improvements in aspects of QOL at
postintervention that were not sustained when assessed at
follow-up [32,51-57]. Over the course of the study intervention,
14 (29%, 14/48) intervention participants contacted the study
coordinator indicating they were having physical or personal
issues, which may be a possible explanation for the negative
trend in QOL evident in this study. Based on qualitative
comments left by participants at the postintervention survey,
many felt that the QOL measures used did not apply to them as
it had been so long since diagnosis. Approximately 85% (81/95)
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of the study samplewas over 5 years since diagnosis. It may be
that the measures used to assess QOL are more applicable to
patients on treatments. Despite our inclusion of the generic
SF-36, it may be beneficial to include long-term cancer-specific
QOL measures for studies among long-term cancer survivors
to seeif they would be more applicable.

This is the first study to deliver a computer-tailored,
Web-delivered PA behavior changeintervention to Nova Scotian
cancer survivors, and one of the first in any cancer survivor
group. This study showed that some cancer survivors are
interested and willing to receive PA information through the
Internet; however, modifications to the website are necessary
to optimize the effectiveness. Limitations of this study are the
use of self-report data, selection bias toward those more
motivated and Internet savvy, the low usage rate overal, and
the decline in usage over the intervention period. Despite the
user-friendly website we used to pilot this program, there were
comments about confusion on how to use the site and find our
information. In the future, we would recommend ensuring a
separate site that would be able to house the information in a
more prominent position.

Our original study [11] invited people to participate in a PA
survey, leading to aselection biasfor those motivated to engage
in PA. Itiscommon in nonblinded studiesto have self-selection
bias among participants. Despite this, we were still surprised at
the number of participantsin theintervention meeting guidelines
(46%, 44/95). It may be that the most motivated and active of
the previous highly motivated and active survey sample were
the ones to come forward for this intervention. In addition, our
participants were more likely to prefer receiving information
viathe Internet which may also bias results. When being asked
to participate in an online study, those who prefer this method
are more likely to come forward. However, if we were to
exclude those aready active, our sample size would have been
reduced by almost half. Previous preference research found that
those who preferred Web-based interventions were more likely
to have higher Internet use and higher PA participation [58].
More research into preferences for Internet delivery PA
interventions should be explored.

Conclusions

In conclusion, using a Web-based platform to deliver a PA
behavior change intervention to cancer survivors may be a
feasible alternative to other methods of information delivery.
Therewasatrend toward increased activity inthe UCAN group
when compared to the UC group, especially among inactive
cancer survivors, athough no significant differenceswerefound.
User engagement remains a challenge and future research should
incorporate as many of thetoolsprevioudy found to be effective
among Web-based interventions to increase engagement and
maintain PA behavior.
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Abstract

Background: Patients and advice seekers come to a medical consultation with typical needs, and physicians require adequate
communication skills in order to address those needs effectively. It is largely unclear, however, to what extent advice seekers
attitudes toward a medical procedure or their resulting decisions are influenced by a physician’s communication that ignores or
explicitly takes these needs into account.

Objective: This experimental study tested how advice seekers salient needs and doctor’'s communication styles influenced
advice seekers’ attitudes toward mammaography screening and their decision whether or not to participate in this procedure.

Methods: One hundred women (age range 20-47 years, mean 25.22, SD 4.71) participated in an interactive role play of an
online consultation. During the consultation, a fictitious, program-controlled physician provided information about advantages
and disadvantages of mammaography screening. The physician either merely communicated factual medical information or made
additional comments using a communication style oriented toward advice seekers' typical needs for clarity and well-being.
Orthogonal to this experimental treatment, participants personal needs for clarity and for well-being were either made salient
before or after the consultation with a needs questionnaire. We also measured all participants’ attitudes toward mammography
screening and their hypothetical decisions whether or not to participate before and after the experiment.

Results. Asassumed, the participants expressed strong needs for clarity (mean 4.57, SD 0.42) and for well-being (mean 4.21,
SD 0.54) on 5-point Likert scales. Making these needs salient or not revealed significant interaction effects with the physician’s

communication style regarding participants' attitude change (F; o,=7.23, P=.009, n2=.073) and decision making (Fy,00=4.43,

P=.038, n°=.046). Those participants whose needs were made salient before the consultation responded to the physician’s
communication style, while participants without salient needs did not. When the physician used a need-oriented communication
style, those participants with salient needs had a more positive attitude toward mammography after the consultation than before
(mean 0.13, SD 0.54), while they changed their attitude in a negative direction when confronted with a purely fact-oriented
communication style (mean —0.35, SD 0.80). The same applied to decision modification (need-oriented: mean 0.10, SD 0.99;
fact-oriented: mean —0.30, SD 0.88).

Conclusions: Thefindings underline the importance of communicating in a need-oriented style with patients and advice seekers
who are aware of their personal needs. Ignoring the needs of those people appears to be particularly problematic. So physicians
sensitivity for advice seekers' currently relevant needs is essential.

(JMIR Cancer 2015;1(2):€10) doi:10.2196/cancer.4279
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Introduction

Doctor-Patient Communication on the Internet

People increasingly seek medical consultation and advice on
the Internet [1-5]. Many patients and advice seekers are
interested in comprehensive online communication with health
care professionals [6,7]. The online situation may influence
how patients and physicians perceive their roles in the
communication process, and thisin turn may affect the further
development of the doctor-patient relationship [8,9]. The
application of purely text-based communication is associated
with particular challenges. users cannot easily express
themselves in writing and the communication setting provides
only reduced social context cues[10]. These characteristics can
result in feelings of anonymity [11] and may undermine
information exchange [12] and decision making [13], all of
which may hinder establishment of interpersonal relationships
[14].

With regard to their goals, however, face-to-face and online
communication methods have much in common. In both cases,
doctor-patient communication serves various purposes:
Physicians and advice seekers want to develop a positive
interpersonal relationship, exchange information, and come to
apoint where they can make reasonable medical decisions[15].
This may be facilitated if people feel their needs as advice
seekers are recognized and accepted. Positive dialogue should
support them in evaluating medical information and making
decisions, and a pleasant atmosphere has been shown to have
a positive impact on the success of therapy by motivating
patients [16-18]. Good doctor-patient communication can
improve information exchange, which then leads to informed
decisions[17].

Peatients and advice seekers cometo amedical consultation with
various personal needs. It is unclear, however, how their needs
and the salience of these needs influence their perception of a
doctor’'s communication style. Patients' characteristics, opinions,
and needs play an important rolein their information processing
[19,20]; it is plausible that the interplay of their needs and a
physician’s communication style has animpact on their attitudes
toward amedical procedure and their related decision making.
The aim of the present study was to examine how the salience
of advice seekers’ needsin an online consultation and doctors

communication skillsin addressing these needsinfluence advice
seekers' attitudes toward a medical procedure (mammography
screening) and their decisions whether or not to undergo that
procedure.

In the following sections, we take the literature on needs of
patients and advice seekers into consideration, discuss relevant
factors of need-oriented communication, and derive research
hypotheses from these considerations. Then we describe the
methods of our experimental study and present its results.
Concluding, we discuss our findings with respect to their
practical implications and provide suggestions for future
research.

http://cancer.jmir.org/2015/2/€10/

Advice Seekers' Needs

In motivational psychology, needs are relatively stable
characteristicsthat describe thetendency of individualsto pursue
particular goals [21]. Patients' and advice seekers' needs in
consultations can be measured by asking them for their personal
hopes and expectations regarding aphysician visit or amedical
treatment [22]. Surveys have shown that most people have the
need to receive clear, balanced, and complete information in a
consultation [23-26]. When this need for clarity is addressed
during a consultation, patients are more satisfied with the
treatment [15].

In addition, people usually try to achieve pleasure and avoid
pain [27,28]. Accordingly, in health care situations, patients
expect that they will retain or restore their health and well-being
through medical treatments [29]. With regard to medical
prevention, one key reason why people participatein prevention
activitiesisthat they want to stay healthy and feel good [30,31].
Avoiding psychological strain is one important aspect in a
woman'’s decision about participating in cancer screening [32].
That is, an advice seeker's need for well-being plays an
important rolein prevention procedures, such as mammography
screening.

Meeting patients and advice seekers needs is a centra
challenge for health care [33,34]. It is well known that need
fulfillment has many positive consequences. For example, need
satisfaction is related to a greater adherence to medical
recommendations [35] and to subjective well-being [36].

In a consultation, patients perceive the physician’s
communication as need-oriented attention when their needs
have been addressed. Even though we may assumethat virtually
all medical advice seekers possess a need for clarity aswell as
aneed for well-being, we also assume that there are situations
where people are more conscious of these needs, that is, where
these needs are more or less sdient in terms of cognitive
accessihility [37]. For example, people who are invited to
prepare for a medical consultation [38] or who are explicitly
asked about their needs [39] are more conscious of their
individual expectations and needs than people who are more
indifferent in the medical consultation. The active reflection on
one's needs makes those individua needs more sdlient.
Accordingly, there are situationsin health care where (1) advice
seekers needsare salient and their physicians meet those needs,
(2) advice seekers needs are salient but their physicians do not
meet those needs, and (3) advice seekers' needs are not salient,
making it presumably less relevant whether or not their
physicians meet those needs in the communication.

Physicians Need-Oriented Communication

Health communication shoul d be adapted to individual demands
and preferences[40,41]. From research on thiskind of tailoring
and targeting of health information, it is known that if
communicated health information meets individual needs, the
patients consider the information to be moreimportant [42,43].
In addition, tailored information influences peopl€’s attitudes
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toward medical procedures such as mammography interventions
[44,45] and increases participation in prevention programs
[45-47]. The fit between the way hedth information is
communicated and the patient’s or advice seeker’s individual
preferences is a critical factor in health communication. Most
of the research that investigated tailored health communication
focused on personal characteristics such as education and age
[48-52] or on clinical features [51]. But patients individual
needs are al so known to influence how information is processed
[42,43]. Therefore, it is suggested that the communication style
be adapted to the individual needs of a patient or advice seeker
[40,41].

When people seek medical advice, they are more or less
conscious of their needs, meaning that their needs for clarity
and for well-being can be more or less salient. When these needs
are salient and people have the impression that their physician
takes their needs into account by responding to specific
concerns, it may make them more sympathetic to the content
of the consultation. So when thefit between their needs and the
physician’s communication style affects their information
processing correspondingly, these advice seekers would value
a medica procedure more highly than when needs and
communication style do not fit—if they evaluate the health
information positively. This appliesto the case of mammography
screening, since women have a positive impression of the
procedure and even tend to overestimate its benefits[20,53,54].
People also engage more actively in processing information if
they perceive the information as personally relevant [55]. This
is the case when information is tailored to individual aspects
[44,46,47]. In the following study, we investigated whether the
salience of advice seekers' needs and the need-oriented
communication style of a physician influence attitudes and
decisions about amedical procedure.

Hypotheses

Hypothesis 1: The salience of an advice seeker’s needs and a
physician’s communication style will interact to affect attitude
change: People with highly salient needs will have a more
positive attitude toward a medical procedure if they encounter
a physician who applies a need-oriented communication style
instead of apurely fact-oriented communication style. Thiswill
not apply to people without salient needs.

Hypothesis 2: The salience of an advice seeker’s needs and a
physician’s communication stylewill interact to affect decision
modification: People with highly salient needs will be more
willing to undergo a medical procedure if they encounter a
physician who applies a need-oriented communication style
instead of apurely fact-oriented communication style. Thiswill
not apply to people without salient needs.

Methods

Study Design and Setting

Thisstudy represented a2 x 2 factorial design with need salience
and communication style as between-group factors. The
experiment was conducted as an online study where participants
took part in arole play of a consultation about mammography
screening.  Mammography screening is a nationwide,

http://cancer.jmir.org/2015/2/€10/
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quality-assured breast cancer examination program. In Germany,
like in many Western countries, all healthy women aged 50 to
69 years are invited to participate in mammography screening
every two years. Younger women are invited if they belong to
ahigh-risk group.

During the consultation, a fictitious, program-controlled
physician provided information about advantages and
disadvantages of mammography screening. The physician either
merely communicated factual medical information or transmitted
the same information but made additional comments in a
need-oriented communication style by addressing both the need
for clarity and the need for well-being. Independently of this
encounter, participants needs were either measured (and thus
made salient) before or after the consultation with a needs
guestionnaire. This procedure resulted in four experimental
conditions: (1) need-oriented communication style/salient needs,
(2) fact-oriented communication style/salient needs, (3)
need-oriented communication style/no salient needs, (4)
fact-oriented communication style/no salient needs.

Participants

One hundred women aged 20to 47 years (mean 25.22, SD 4.71)
participated in this online role play of a consultation on
mammography screening. Women were recruited from
volunteers registered in the institutional participant database
and invited via email. The database is designed for recruiting
study participants. Registration in the database is open to
everyone. Four participantswere excluded from further analysis
because they had already undergone amammography procedure
and thus apparently already made conclusive decisions about
mammaography screening. Thisexclusion criterion implied that
only women without a breast cancer diagnosis participated in
the study. Weincluded only women with German astheir native
language.

The remaining 96 participants were randomly assigned to one
of the four experimental conditions, with 24 participantsin the
need-oriented communi cation/salient needs condition, 23inthe
fact-oriented communication/salient needs condition, 24 in the
need-oriented communication/no salient needs condition, and
25 in the fact-oriented communication/no salient needs
condition. The participantsin the four experimental conditions
did not differ with regard to age (F3 5,=0.82, P=.49).

Procedure and M aterial

For all participants the experiment started with the same pretest.
Included in this pretest were demographic questions aswell as
measurements of participants’ attitudes toward mammography
screening and their hypothetical decision whether or not to
participate in a screening (see next section for details on these
instruments). Then al participantswereintroduced to the genera
experimental situation. Here, they were told to imagine that
they had an appointment with their gynecologist in order to
gather information about mammography screening. During this
appointment they would be able to ask questions that would be
answered by the doctor. Participantsweretold that the physician
who answered their questions would not be areal person. They
were assured that all answers had been approved as to their
medical correctness. They were asked to imagine they were
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participating in areal doctor-patient dialogue. After that general
introduction, participants in the two salient needs conditions
filled in a needs questionnaire that made salient their needs for
clarity and well-being (see next section for details on this
instrument). Then all participants engaged in the interactive
online role play that took place as a text chat between the
participants and a fictitious, program-controlled physician. In
this role play the physician provided information about
advantages and disadvantages of mammaography screening. The
physician either merely communicated factual information about
mammography screening (in  the two fact-oriented
communication style conditions) or made additional comments
using a need-oriented communication style (in the two
need-oriented communication style conditions) where he
explicitly addressed the needs for clarity and well-being.

In the online role play the fictitious physician provided
participantsin al four conditionswith the same two advantages
and two disadvantages of mammography screening. The
sequence in which the participants encountered these
information itemsin the text chat differed, however, depending
on their replies to the posts of the physician character. The
potential sequences of interactions in the online role play are
presented in Multimedia Appendix 1. For each step of
communication, the participants could choose their question or
answer from a predetermined selection of text modules. The
role play started with a participant’s opening question to which
the physician either replied in a need-oriented or a purely
fact-oriented manner. In the need-oriented communication style
conditions, the physician emphasized, for example, that he
understood that this conversation was about obtaining clarity
on what exactly mammography screening is about or that
well-being wasimportant for this participant. These statements
demonstrated to the participants that the doctor had recognized
their needs and was willing to consider them explicitly. In the
fact-oriented communication style conditions, the physician
refrained from emphasizing those needs for clarity and for
well-being.

Table 1. Attitude scale.

Fissler et a

The role play was technicaly implemented as an online
guestionnaire using the Enterprise Feedback Suite (Questback)
asan online survey system [56]. During therole play participants
were ableto interact with the virtual physician by choosing one
of several possible statementsin each trial. With respect to their
chosen answer, they were then dynamically forwarded to the
next site of the role play that presented the next piece of
information provided by the physician. To ensure that all four
conditions of the role play presented the same information to
the participants, the conversation parts that presented
information about the mammaography screening were identical
in their wording in the different conditions. The need-oriented
comments were separate and over and above these factual
statements.

Following the role play, all participants filled in the same
posttest questionnaire that again measured their attitude toward
mammography screening and their hypothetical decision
whether or not to participate. These measurementswereidentical
to thosein the pretest. In addition, the posttest asked participants
to assess the arguments about mammaography screening given
to them during the role play to ensure that they valued the
advantages of mammography screening as presented by the
physician. Moreover, they replied to the item | was easily able
to put myself in the consultation situation (immersion item) on
a5-point scale (1=I do not agree to 5=I totally agree). Finally,
participants in the two no salient needs conditions filled in the
needs questionnaire.

Instruments

As pointed out above, we measured all participants' attitudes
toward mammography screening and their hypothetical decisions
whether or not to participate before and after the experiment.
The attitude test consisted of four pairs of adjectives which
participants had to rate on 7-point semantic differential scales
(see Table 1). Thistext was based on the attitude measurement
by Marteau, Dormandy, and Michie [57].

The decision measurement consisted of two items that
participants had to rate on 5-point Likert scales ranging from
1=does not apply at all to 5=applies completely (see Table 2).

| think that for me participation in mammography screening at the age of 50 is...

1 advantageous (1 [0 00 O O O O disadvantageous’
2 important 0 O O O O O O unimportant”

3 abad thing [J (J J I OJ O [ agood thing

4 convenient (1 (J (J [0 OJ O OJ incornvenient’

"Indicates reversely coded items.

Table 2. Decision scale.

1 | consider participation in mammography screening to be very reasonable.

2 | would participate in breast cancer screening using mammography.

Participants needsfor clarity and for well-being were measured

with aneeds questionnaire. These scaleswere devel oped onthe

basis of the literature mentioned above [22-32] and designed

http://cancer.jmir.org/2015/2/€10/

to capture the broadness of the constructs. Hence, the items of
the need for clarity scale captured how important it isfor advice
seekers to receive instructive and useful information in a
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consultation about mammography screening. The items of the
need for well-being scal e inquired about how important it isfor
advice seekers to stay healthy and maintain their status of
well-being. Each scale consisted of seven itemsthat participants
had to rate on 5-point Likert scales ranging from 1=does not
apply at all to 5=applies completely. The need for clarity scale

Table 3. Need for clarity scale.

Fissler et a

is presented in Table 3, the need for well-being scale in Table
4.

Participants assessed the arguments (advantages and
disadvantages) on mammaography screening that were given to
them during the role play on 7-point Likert scales ranging from
1=very unimportant to 7=very important (see Table 5).

~N o o~ WO N R

For meit isimportant to receive very structured counseling on mammography screening.

For meit isimportant to understand what happens to me during a mammography examination.

For meit isimportant to understand the meaning of the findings of mammography screening.

For meit isimportant to be told comprehensively about the advantages and risks of mammography screening.
For meit isimportant to comprehend what benefits | get from mammography screening.

For meit isimportant to comprehend what the screening cannot achieve.

For meit isimportant to be informed why mammography screening could be more or |ess reasonable for me.

Table 4. Need for well-being scale.

For meit isimportant to be sure that | am really healthy.
| would do anything to stay healthy.

For meit isimportant not to expose myself to health risks.

| do not want to expose myself to psychological strain.

~N oo o~ WON P

| do not want to worry for no reason.

For meit isimportant to be psychologically and physically well.
For meit isimportant to do anything to reduce the risk of dying of breast cancer.

Table 5. Assessment of arguments about mammography screening.

Through early detection of amalignant tumor, it can betreated more mildly, the breast can be preserved, for example, and onecanrefrain

1 from chemotherapy.?

2 A diagnostic finding may turn out to be without cause, causing tissue to be removed that later proves to be benign.b

3 A malignant tumor that would have been lethal without examination can be detected in a curable stage.?

4 A malignant tumor might be detected and treated that is not curable anymore, which would not prolong life but may prolong sufferi ng.d

8 ndicates an argument about advantages.
BIndicates an argument about disadvantages.

Statistical Analysis

We compared the empirical values of theimmersion item against
the scale midpoint using a one-samplet test. In order to assess
their internal consistencies, we cal culated Cronbach a phavalues
of al of the scales. A basic precondition for validly testing the
two hypotheseswasthat the needsfor clarity and for well-being
were actually relevant needs for our participants. In order to
test the fulfilment of this precondition, we compared the
empirical values against the scale midpoints using one-sample
t tests. We compared participants needs among the four
conditions with analyses of variance (ANOVAS). To examine
participants’ assessment of advantages and disadvantages, we
calculated paired samplest tests. For both attitude and decision
we tested whether there were changes from the pretest to the
posttest in the overall sample, applying paired samplest tests.

http://cancer.jmir.org/2015/2/€10/

In order to test Hypothesis 1, which predicted an interaction
effect of need salience and communication style on attitude
change, we calculated the difference between participants
attitudesin the pretest and the posttest. Accordingly, anegatively
signed value indicates a more negative attitude after the online
role play than before the consultation, and a positively signed
value indicates a more positive attitude than before the
consultation. In order to test Hypothesis 2, which predicted an
interaction effect of need salience and communication style on
decision modification, we calculated the difference between
participants’ decisionsin the pretest and the posttest. Hence, a
negatively signed value indicates a stronger tendency not to
participate in mammography screening after the onlinerole play
than before, and a positively signed value indicates a stronger
tendency to participate after the consultation. To test Hypotheses
1 and 2 we used ANOVAS. In order to compare individual

JMIR Cancer 2015 | vol. 1| iss. 2 [e10 | p.60
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER

conditions we applied |east-significant-difference tests as post
hoc tests.

Ethical Consider ations

This study had full ethical approval of the Leibniz-Institut fuer
Wissensmedien ethics committee (approval number: LEK
2013/043). Participants were informed about privacy protection
and their right to terminate participation at any time without
any disadvantage. They participated voluntarily and
anonymously. They were debriefed at the end of the experiment.

Results

Immersion

As afirst step we analyzed whether the participants stated that
they were able to put themselves in the fictitious consultation
situation. Their rating (mean 3.74, SD 1.17) was significantly
higher than the midpoint (3) of the 5-point scale: ty,=6.14,
P<.001, d=0.63. This indicates that the participants were able
to immerse mentally into the situation.

Needs

The need for clarity scale had an internal consistency of a=.74.
The need for well-being scale had an internal consistency of
0=.76. The participants expressed strong needsfor clarity (mean
4.57, SD 0.42) and for well-being (mean 4.21, SD 0.54) with
both means being significantly higher than the midpoint (3) of
the 5-point Likert scale (need for clarity: tgs=36.68, P<.001,
d=3.74; need for well-being: t4s=21.97, P<.001, d=2.24). This
finding strongly indicates that both needs of which weintended
to make participants aware were real needsfor them. The needs
did not differ among the participants in the four experimental
conditions, neither regarding the need for clarity (F34,=0.75,
P=.53) nor regarding the need for well-being (F3g,=0.76,
P=.52).

Assessment of Arguments

The items on advantages and disadvantages were summarized
in two subscales. The advantages subscale had a good internal

http://cancer.jmir.org/2015/2/€10/
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consistency of a=.70. The disadvantages subscale, however,
had an unacceptableinternal consistency of a=.21. Apparently,
the two disadvantages represented quite different types of
reasons for the participants. Thus, we considered the
disadvantages items separately but the advantages as a scale:
The participants assessed the advantages (mean 6.63, SD 0.70)
to be much more important than the first disadvantage item
(tissue removal without cause; mean 4.03, SD 1.62; tq,=15.55,
P<.001, d~=159) and more important than the second
disadvantage item (prolonged suffering; mean 4.35, SD 1.67;
t5=12.28, P<.001, d,=1.26).

Attitude Change

The attitude scale had an interna consistency of a=.75 in the
pretest and a=.74 in the posttest. Acrossall four conditions, the
participants’ attitudes did not differ between the pretest (mean
5.60, SD 0.86) and the posttest (mean 5.50, SD 0.96) (tgs=1.69,
P=.094). However, both mean values differed significantly from
the midpoint (4) of the 7-point scale (with higher values
representing a more positive attitude): pretest (tgs=18.17,
P<.001, d=1.86) and posttest (tg=15.35, P<.001, d=1.56),
indicating an overall positive attitude toward mammography
screening.

Asassumed in Hypothesis 1, we found a significant interaction
effect of need salience and communication style on attitude
change (F1,0,=7.23, P=.009, n2=.073). Those participants whose
needs were salient responded to the physician’s communication
style, while participants without salient needsdid not (see Figure
1). Inthe case of need-oriented communication by the physician
character, those participants with salient needs showed an
attitude change in a positive direction (mean 0.13, SD 0.54),
while they changed their attitude in a negative direction when
confronted with a purely fact-oriented communication style
(mean -0.35, SD 0.80). With salient needs, communication
stylehad adifferential effect on attitude change (P=.007), which
did not occur for people without salient needs (P=.299).
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Figure 1. Interaction effect between communication style and need salience regarding attitude change. Standard errors are represented by error bars

attached to each column.

o 0.2 ‘

2

o
: J

= -
b=
R D IS E—
-
< il

I

% 0.2 I

2

)
T

=
4=
s —04
> [0 fact-oriented
10 need-oriented
high low

Need Salience

Decision M odification

The decision scale had an internal consistency of a=.96 in the
pretest and a=.94 in the posttest. Acrossall four conditions, the
participants’ decision did not differ between the pretest (mean
4.42, SD 0.94) and the posttest (mean 4.37, SD 0.92) (t55=0.69,
P=.495). However, both mean values differed significantly from
the midpoint (3) of the 5-point scale (with higher values
representing astronger tendency to participatein mammography
screening): pretest (tgs=14.85, P<.001, d=1.51) and posttest
(tis=14.66, P<.001, d=1.49), indicating an overall strong
tendency to participate in mammography screening.

http://cancer.jmir.org/2015/2/€10/
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Asassumed in Hypothesis 2, we found a significant interaction
effect of need salience and communication style on decision
modification (F; ¢,=4.43, P=.038, n°=.046). Participants with
salient needs responded to the physician’scommunication style
in the consultation, whereas participants without salient needs
did not (see Figure 2). When the physician character applied a
need-oriented communication style, those participants with
salient needs were more willing to participate in mammography
screening after the consultation than before (mean 0.10, SD
0.99), while they were less willing to participate given a
fact-oriented communication style (mean —0.30, SD 0.88). With
salient needs, communication style tended to have adifferential
effect on decision modification (P=.06), which we did not find
for people without salient needs (P=.29).
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Figure 2. Interaction effect between communication style and need salience regarding decision modification. Standard errors are represented by error

bars attached to each column.
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Discussion was used (ameta-analytic review [46] pointed out that tailoring

Principal Findings

Asexpected, our participants expressed strong heedsfor clarity
and for well-being. Participants had an overall positive attitude
toward mammography screening and a strong tendency to be
willing to participatein that procedure. We provided them with
balanced information regarding advantages and disadvantages
of mammography screening during the role play, but we found
that they assessed advantages of mammography screening to
be more important than disadvantages. These findings are in
line with other research findings showing that women often
overestimate the advantages of mammography screening
[53,54].

The main goal of the study was to investigate to what extent
patients attitudes toward mammography screening and their
decisions whether or not to participate in that procedure were
influenced by the interplay between the salience of patients
needs and a physician’s ability to be more or less responsive to
these needsin an online consultation. Regarding attitude change
and decision modification, we found that those participants
whose needs were salient in the consultation responded to the
physician’s communication style, while participants without
salient needs did not. With a need-oriented communication
style, those participants whose needs for clarity and well-being
had been made salient showed an attitude change in a positive
direction (corresponding to their high valuation of the
advantages of mammography screening), while they changed
their attitude in a negative direction when given a purely
fact-oriented communication style. The same pattern of
development applied to decision modification. These results
are even more remarkable sincetheinformation provided in the
online role play was balanced, and only one tailoring strategy

http://cancer.jmir.org/2015/2/€10/

using several different strategiestendsto be more effective than
using just one strategy). It seems that women were more
sympathetic to mammography screening and its advantages
regardless of the physician character’s effort to provide both
advantages and disadvantages of this procedure. It appears that
this positive evaluation of the procedure rubbed off on the
modification of their attitudes and decisions when their needs
were addressed by the physician—otherwise they developed in
the opposite direction.

Limitations and Future Work

A limitation of this study is that generalization of the findings
to the whole population of women and to rea (online)
consultations must be handled with care. We cannot be certain
to what extent women would decide in the same way if they
were really faced with the decision whether or not to take part
in mammography screening. In addition, we cannot know from
the current findingsto what extent women would react the same
way if they were not confronted with a purely text-based
consultation but with a richer [58] online communication,
allowing the transfer of more socia context cues[10]. It would
also be interesting to test a similar setting in a face-to-face
situation, in particular sincethereis evidence that tailored health
messages are also an effective approach in face-to-face
communication [59].

Another limitation is that we focused only on the needs for
clarity and for well-being. It is possible that taking other
personal needs into account would yield quite different results.
In future studies it would be interesting to compare attitude
change and decision modification of women of differing ages
and to consider other personal needs that might be relevant to
medical consultation and decision-making. In addition, it would
be worthwhile to take people’'s knowledge acquisition into

JMIR Cancer 2015 | vol. 1 |iss. 2 [e10 | p.63
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER

account as well, in order to test whether their decision is an
informed decision based on appropriate knowledge about the
risks and benefits of amedical treatment.

The automatic response system that we devel oped for the study
reported here might not have been entirely adequate as a
representation of a real online consultation. Perhaps the
participants experienced the communication as artificial or felt
congtricted in their choices to express their concerns and
requests. However, participants were able to put themselves
properly into the situation. Even so, the informative value of
this one-item measurement needs to be handled with care. It
would beinteresting to replicate this study with real synchronous
online communication. This might even increase the effects
reported in this article.

Conclusions

Theinteraction effects of patients' need salience and physicians
communication style yield remarkable results, because they
point out the importance of communicating in a need-oriented
style with patients or advice seekers who are mindful of their
personal needsin agiven situation. When their personal needs
were made salient, it seemed to be especially important to
participants to have these needs met. Apparently, the needs for
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clarity and for well-being were not necessarily consciously
accessible and were only relevant in an online consultation
situation when they were activated (ie, made cognitively
accessible) in advance.

So we conclude that physicians’ sensitivity to their patients
currently relevant needs is essential. This is true not only
because need-oriented communication resulted for people with
highly salient needs in a more positive attitude toward the
content of the consultation and a higher willingness to
participate, but also because ignoring the needs of those people
had the opposite effects. Communication style had a particularly
strong effect when needs were currently relevant but were then
disregarded by the physicians. In a counselling situation, one
way for a physician to become aware of the needs of patients
or advice seekersisto ask them for their expectations about the
consultation and a medical intervention that might potentially
result. The very same approach would also raise the patients
or advice seekers awareness of their own needs and would
make these needs more salient accordingly. In this way, it is
possiblefor health care professional s to recognize which needs
are currently relevant for a patient and to address these needs
in their communication.
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Abstract

Background: Questionnaires are widely used in survey research, especially in cohort studies. However, participation in
guestionnaire studies has been declining over the past decades. Because high participation rates are needed to limit the risk of
selection bias and produce valid results, it isimportant to investigate invitation strategies which may improve participation.

Objectives. The purpose of thisstudy isto investigate the effect of Web-based versus paper-based questionnaires on participation
ratesin a questionnaire survey on late effects among childhood cancer survivors (CCSs).

Methods: A total of 750 CCSs were randomized across 3 study arms. The initial invitation in study arms 1 and 2 consisted of
a Web-based questionnaire only, whereas in study arm 3 this invitation was complemented with a paper-based version of the
guestionnaire. Thefirst postal reminder, sent to the nonresponding CCSsin all 3 study arms, consisted of either areminder letter
only (study arms 1 and 3) or areminder letter complemented with a paper-based questionnaire (study arm 2). The second postal
reminder was restricted to CCSsin study arms 1 and 2, with only those in study arm 1 also receiving a paper-based questionnaire.
CCSsin study arm 3 received a second reminder by telephone instead of by mail. In contrast to CCSsin study arm 3, CCSsin
study arms 1 and 2 received a third reminder, this time by telephone. Results: Overall, 58.1% (436/750) of the CCSs participated
in the survey. Participation rates were equal in al 3 study arms with 57.4% (143/249) in arm 1, 60.6% (152/251) in arm 2, and
56.4% (141/250) in arm 3 (P=.09). Participation rates of CCSswho received aninitial invitation for the Web-based questionnaire
only and CCSs who received an invitation to complete either a paper-based or Web-based questionnaire did not differ (P=.55).
After the first postal reminder, participation rates of CCSs invited for the Web-based questionnaire only also did not differ
compared with CCSs invited for both the Web-based and paper-based questionnaires (P=.48). In general, CCSs preferred the
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paper-based over the Web-based questionnaire, and those compl eting the paper-based questionnaire were more often unemployed
(P=.004) and lower educated (P<.001).

Conclusion: Invitation strategies offering a Web-based questionnaire without a paper-based alternative at first invitation can

be used without compromising participation rates of CCS. Offering the choice between paper- and Web-based questionnaires
seemsto result in the highest accrual participation rate. Future research should look into the quality of the data delivered by both

questionnairesfilled in by respondents themselves.
Trial Registration:

International Standard Randomized Controlled Trial Number (ISRCTN):

84711754,

http://www.controlled-trials.com/| SRCTN84711754 (Archived by WebCite at http://www.webcitation.org/6c9ZB8paX)

(JMIR Cancer 2015;1(2):e11) doi:10.2196/cancer.3905

KEYWORDS

childhood cancer survivors; follow-up strategies; participation rates; questionnaires; questionnaire mode

Introduction

Owing to better stratification and advances in treatment
regimens, childhood cancer survival rates have substantially
increased in recent decades, resulting in a growing absolute
number of childhood cancer survivors (CCSs). At present,
approximately 75-80% of patients are expected to survive at
least 5 years postdiagnosis[1]. Unfortunately, childhood cancer
and its treatment can significantly impair long-term health and
cause substantial excess morbidity [2-4] and mortality [5-9]
even many years after treatment.

To gain insight into the long-term outcomes of children with
cancer, patient-reported outcomes collected by questionnaires
are essential. Inthe Netherlands, the Dutch Childhood Oncology
Group Late Effects Group (DCOG LATER) initiated the
“DCOG LATER” study, a nationwide study investigating late
effects among these patients. As part of thisretrospective cohort
study, CCSs will be asked to complete a general health and
lifestyle questionnaireto identify late effects not yet recognized
and to define CCSs groups at high risk of developing such late
adverse effects. In such studies, high participation rates are
crucial for thevalidity of the results[10]. However, participation
ratesin questionnaire studies have been declining over the past
30 years, mainly due to an increase in the proportion of
individual s declining participation or not responding at all [11].
Several studies have shown that participation rates of CCSs
invited to questionnaire studies vary between 50% and 90%
[12-19].

One proven way of increasing participation rates is to use
remindersby regular mail or telephone calls[20-23]. In addition,
recent studies have shown that using paper-based as well as
Web-based questionnaire modes in the same study might
increase response rates [11,23,24]. Web-based questionnaires
are preferred by investigators because there are no printing and
mailing costs involved and the time spent on data entry is
minimized [25]. However, it is known that participant
characteristics may influence the questionnaire mode preferred
by participants[11,23,25,26]. For example, men tend to respond
to Web-based questionnaires at ahigher rate than women [25,27]
and older participants seem to prefer paper-based over
Web-based questionnaires [11,27-29]. A mixed-mode rather
than a single mode design may overcome these limitations by

http://cancer.jmir.org/2015/2/e11/

providing survivors the opportunity to choose their preferred
mode [23].

Other childhood cancer survivor studies have raised concerns
about selection bias due to nonparticipation of CCSs not
suffering from late effects[7,10,30,31]. High participation rates
are required to limit the risk of selection bias and increase
statistical power. Therefore, it is important to evaluate which
invitation strategy leads to the highest participation rate;
however, current studies focused on strategies to improve
participation of CCSsin questionnaire surveysarelacking. The
purpose of this study is to answer 2 questions. The first is do
participation rates of CCSs who are invited to complete a
Web-based questionnaire only differ from CCSswho areinvited
to complete either a Web-based or paper-based questionnaire?
And second, what is the effect of adding a paper-based
questionnaire to a postal reminder on participation rates? In
addition, the reasons for nonparticipation, differences in
participants questionnaire mode preferences, and their
satisfaction with the different questionnaire modes was
addressed. In thistrial, CCSs were randomized to 1 of 3 study
arms with different questionnaire modes and reminders.

Methods

Eligible Population

This study was conducted in 3 of the 7 Dutch Pediatric Oncology
Centers (EKZ/AMC Amsterdam, Erasmus M C Rotterdam, and
VUmc Amsterdam). Ethical Review Board approval was
obtained in each participating center. We randomly selected
750 adult CCSsfrom the DCOG LATER cohort, which includes
patients diagnosed with amalignancy (or afew specific benign
disorders) before the age of 18 years between January 1, 1962,
and December 31, 2001, alive 5-years postdiagnosis, and treated
inone of the 7 Dutch pediatric oncology and stem cell transplant
centers. Inclusion criteria for this study was CCSs currently
alive, aged 18 years or older, and living in the Netherlands.

Study Design

CCSswere randomly allocated to 1 of 3 study armsinal:1:1
ratio using computer software (nQuery version 7). Stratified
sampling was used to achieve balanced representation of
subgroups defined by gender and study center. The invitation
strategieswhich were used in the different study arms combined
2 questionnaire modes and 2 reminder strategies (Table 1). In
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the first reminder strategy (study arms 1 and 2), 2 posta
reminders and 1 telephone reminder followed the initial
invitation, whereas in the second reminder strategy (study arm
3), only 1 postal reminder and 1 telephone reminder followed
the initial invitation, with a period of 3 weeks between each

Table 1. Study arms.

Kilsdonk et d

reminder. Invitations and reminders were sent during September
2012 and June 2013. Questionnaires of CCSs were accepted
until September 1, 2013, so that the study lasted exactly 1 year
(International Standard Randomized Controlled Trial Number
84711754).

Study arm 1
n=249

Study arm 2
n=251

Study arm 3
n=250

Initia invitation Web-based questionnaire

First reminder (after 3weeks, incase  Web-based questionnaire

of no response to initia contact)

Second reminder (after 3 weeks, in case
of no response to 1st reminder)

Web- and paper-based question-
naire

Third reminder Telephone contact

Web-based questionnaire Web- and paper-based questionnaire

Web- and paper-based question-
naire

Web based and option to apply for
new paper-based questionnaire

Web-based and option to apply
for new paper-based question-
naire

Telephone contact

Telephone contact

All CCSs received a postal package including a cover letter
signed by the local physician responsible for CCSs follow-up
care in which the login procedure for the Web-based
guestionnaire was explained and login details were given. In
addition, an information sheet on the DCOG LATER study, an
information sheet on the questionnaire study, an informed
consent form, arefusal form for declining participation, and a
prestamped return envelope were included. On the informed
consent form an additional option was depicted to ask consent
for linking datafrom the questionnaireto medical registriesand
information from the general practitioner (GP). On the refusal
form, CCSs were asked if they could be contacted for a
shortened tel ephone survey to ascertain baseline characteristics
and health status and to ask consent for medical record release
to collect information from a survivors' GP or other treating
physician and medical registries.

Paper-based questionnaires were added to the invitation at
various time points depending on the study arm. CCSs either
received the paper-based questionnaire at first contact (study
arm 3), second contact (study arm 2), or third contact (study
arm 1). All CCSsreceiving the Web-based questionnaire at any
of the time points had the option to apply for a copy of the
paper-based questionnaire by contacting the study coordinator
through email or tel ephone. The study coordinator also followed
up the CCSsviaphone cals (telephone reminders), which were
performed at varioustime points (morning, afternoon, evening)
and days. In case of a successful contact, CCSs were asked if
they were willing to complete the questionnaire, either on paper
or through the Internet. Survivors also had the option to
complete a shortened telephone survey of 16 questions instead
of completing the entire questionnaire. In case they indicated
that they were not willing to participate, they were requested
to return the refusal form.

If a survivor responded to the study invitation or one of the
reminders, the survivor was considered a responder. If there
was no response whatsoever, the survivor was considered a
nonresponder. Responding CCSs could be further divided into
participants and nonparticipants. A survivor was considered a
participant when the paper- or Web-based questionnaire (with
at least two thirds of the questions completed) was sent back.

http://cancer.jmir.org/2015/2/e11/

Nonparticipants included CCSs responding by answering the
shortened telephone survey or by returning the refusal form
with or without consent for medical record release.

CCsSs who completed the telephone survey or returned the
refusal form were asked about their reasonsfor not participating.
CCSs had the option to choose between one or more of the
following options. (1) | have aready participated in many
studies, (2) | do not want to be confronted with the past, (3) |
think the questionnaire is too long, (4) | find the information
about the study unclear, (5) | have no time to fill out the
guestionnaire, (6) | have no interest in this study, and (7) other
reasons.

Questionnaire

A paper- and Web-based questionnaire for CCSswere devel oped
to collect information on general health and lifestyle. Both
similarly collected information on education, socioeconomic
status, medical history, disease symptoms, medication use,
lifestyle, and quality of life. Different versions were used for
male and female CCSs to account for differences in questions
about reproduction and sexuality. The questionnaires for male
and female contained 97 and 112 questions, respectively. The
paper- and Web-based questionnaireswereidentical in number,
type, wording, and order of questions posed. In the paper-based
version, CCSs were explicitly instructed where they were
allowed to skip questions that were not relevant to them (based
on specific answers). |nthe Web-based version, these questions
were automatically skipped. In general, it was possiblefor CCSs
to leave questions open. Survivors had the option to save and
log out of the Web-based questionnaire, and to log in again at
another time. The time to complete the questionnaire was
estimated to be 30 minutes.

To assess sdtisfaction of CCSs with the questionnaire, 4
guestions were added to the standard questionnaire. The first
question inquired the reason for choosing the paper-based
instead of the Web-based questionnaire and vice versa
Furthermore, it was inquired whether any questions in the
guestionnaire had been difficult to answer and how much time
it took to complete the questionnaire. Finally, CCSswere asked
to indicate their agreement with 5 statements concerning their
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satisfaction with the questionnaire, which they had to answer
onalikert scalefrom 1 (strongly disagree) to 5 (strongly agree).

Data Analysis

Data were analyzed using the statistical program R (version
2.15.1). Descriptive statistics were used to describe (1)
differences between CCSsallocated to the different study arms,
(2) response characteristics with respect to the different study
arms, reminders, and questionnaire modes, (3) reasons for not
participating, (4) participant characteristics in relation to
guestionnaire mode preference, and (5) participants satisfaction
with the paper- and Web-based questionnaire. It was determined
whether these differences were statistically significant using
Kruskal-Wallistestsfor continuous data and Pearson chi-square
tests for categorical data. As the randomization to study arms
was stratified by center, it was important to take the clustering
of CCSs within centers into account [32]. Hence, for each
Kruskal-Wallis and Pearson chi-square test, test statistics and
associated degrees of freedom for each single center were
calculated. The resultswere summed and P val ues were obtained
using the summed test statistics and a chi-square distribution
with the summed degrees of freedom [33]. P values less than
.05 were regarded as statistically significant. However, for post
hoc tests on all pairs of differences between the 3 arms of the
study, the Bonferroni correction wasimplemented and P values
lessthan .0167 (0.05/3) were regarded as statistically significant
[34]. The agreement of CCSs to 5 different statements on a
5-point Likert scale were categorized into the following 3
categories. “Agree” with the statement (points 4 and 5),
“Neutral” (point 3), or “Disagree” (points 1 and 2).

CCsSs who completed the questionnaire were inquired on their
highest achieved educational level. The International Standard
Classification of Education (ISCED) was used to classify
educational level [35]. The ISCED comprises 8 educational
levels, which were further categorized to low (early childhood
education, primary education, lower secondary education,
ISCED levels 0-2), medium (upper secondary education,
postsecondary nontertiary education, short-cycle tertiary
education, |SCED levels 3-5), and high (bachelor or equivalent
education, masters or equivalent education, doctora or
equivalent education, ISCED levels 6-8).

Results

Overdll, 750 survivors were randomly selected from atotal of
2958 dligible adult CCSs from the 3 participating centers. The
sociodemographic and treatment-related characteristics of the
survivorsin each of the 3 study arms are shown in Table 2. The
randomization, stratified by gender and study center, resulted
in representative cohorts in the study arms.

http://cancer.jmir.org/2015/2/e11/
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Participation Rates per Study Arm

The participation rates for all contact moments in each study
arm are summarized in Figure 1. Overal, 58.1% of CCSs
(436/750) completed the questionnaire, and participation rates
were similar in al study arms with 57.4% (143/249) in study
arm 1, 60.6% (152/251) in study arm 2, and 56.4% (141/250)
in study arm 3 (P=.09).

In study arm 1, 64 (25.7%, 64/249) CCSs completed the
Web-based questionnaire after the initial invitation.
Nonresponding CCSs were reminded by a postal letter to
compl ete the Web-based questionnaire, after which an additional
49 (19.7%, 49/249) completed the questionnaire. The second
reminder consisted of amixed-modeinvitation (containing both
the Web- and paper-based questionnaires). An additional number
of 21 CCSs (8.4%, 21/249) completed the questionnaire after
this reminder. A final telephone contact yielded an additional
participation of 9 (3.6%, 9/249). Overall, 143 (57.4%, 143/249)
CCSs completed the questionnaire, with 35 (14.1%, 35/249)
completing the paper-based questionnaire and 108 (43.4%,
108/249) compl eting the Web-based questionnaire.

In study arm 2, 75 (29.9%, 75/251) CCSs completed the
Web-based questionnaire after the initial invitation.
Nonresponding CCSs received a mixed mode invitation as a
first postal reminder. An additional 38 (15.1%, 38/251) CCSs
compl eted the questionnaire after this reminder. Nonresponding
CCSsreceived an additional second postal reminder following
which 27 (10.8%, 27/251) CCSs completed the questionnaire.
After afinal telephone call, an additional 12 (4.8%, 12/251)
CCSs completed the questionnaire. In total, 152 (60.6%,
152/251) CCSs completed the questionnaire, with 60 (23.9%,
60/251) CCSs completing the paper-based questionnaire and
92 (36.7%, 92/251) CCSs the Web-based questionnaire.

CCsSsinstudy arm 3initially received amixed-modeinvitation.
After thisinvitation, 60 (24.0%, 60/250) CCSs completed the
guestionnaire. Nonresponding CCSsreceived apostal reminder,
after which 51 more CCSs (20.4%, 51/250) completed the
guestionnaire. In addition, 30 (12.0%, 30/250) CCSs completed
the questionnaire after telephone contact. A total number of 141
(56.4%, 141/250) CCSs participated, 101 (40.4%, 101/250)
CCSs by completing the paper-based questionnaire and 40
(16.0%, 40/250) CCSs by completing the Web-based
guestionnaire.

Intotal, we attempted to contact 261 CCSsthrough atelephone
reminder. Of these CCSs, we were unable to reach 67 CCSs
(25.7%, 67/261) from all attempted reminders, and 38.5%
(67/174) of CCSs remained nonresponders at the end of study.
Approximately 40 hours were spent calling these CCSs
(telephone reminder) with an average of 3 attempts per survivor
(approximately 783 in total) and 3 minutes per attempt.
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Table 2. Sociodemographic and treatment-related characteristics of the CCSsin each study arm.

Characteristic Study arm 1 Study arm 2 Study arm 3
Number of survivors, n 249 251 250
Median current age (years), range 29 (18-58) 30 (18-61) 31 (18-60)
Median age at childhood cancer diagnosis (years), range 6 (0-17) 6 (0-17) 6 (0-17)
Median time since diagnosis (years), range 23 (10-46) 23 (10-49) 23 (10-49)
Gender, n (%)

Male 122 (49.0) 127 (50.6) 124 (49.6)

Female 127 (51.0) 124 (49.4) 126 (50.4)
Study center, n (%)

EKZ/AMC 114 (45.8) 111 (44.2) 112 (44.8)

Erasmus MC 80(32.1) 83(33.1) 82(32.8)

vumc 55 (22.1) 57 (22.7) 56 (22.4)
Diagnosis, n (%)

Central nervoussystem 31 (12.5) 38(15.1) 38 (15.2)

tumor

Leukemia 77 (30.9) 66 (26.3) 58 (23.2)

Lymphoma 41 (16.5) 43 (17.2) 48 (19.2)

Renal tumor 27 (10.8) 38(15.1) 32(12.8)

Other 73(29.3) 66 (26.3) 74 (29.6)
Chemotherapy, n (%) 199 (79.9) 187 (74.5) 191 (76.4)
Radiotherapy, n (%) 95(38.2) 86 (34.3) 98(39.2)
Surgery, n (%) 162 (65.1) 176 (70.1) 174 (69.6)
Other therapy, n (%) 135 (54.2) 129 (51.4) 128 (51.2)
Recurrence of disease, n (%) 39 (15.7) 30(12.0) 31(12.4)
Recent visit to late effect outpatient clinic (<2 years), n 87(34.9) 103 (41.0) 98(39.2)

(%)

Effect of Mixed-M ode Questionnaireson Participation
Rates

Attheinitial invitation, the Web-only invitation group consisted
of al CCSsin study arms 1 and 2, and the CCSsin study arm
3 received a mixed mode invitation. Although the proportion
of participants after initial invitation was lowest in study arm
3, it was not significantly different compared to study arms 1
and 2 (24.0% and 27.8%, respectively, P=.55). To investigate
the effect of adding a paper-based questionnaire to a postal
reminder on participation rates, we compared the Web-only
invitation group consisting of CCSs in study arm 1 with the
mixed-mode invitation group consisting of CCSsin study arm
2. CCSs in study arm 3 were excluded from these analyses
because they had already received the paper-based questionnaire
with the initial invitation. Results show that the proportion of
participants was not significantly different between the
Web-only and mixed modeinvitation group after thefirst postal
reminder (19.7% in study arm 1 and 15.1% in study arm 2,
P=.48). When receiving the mixed-modeinvitation, in all study
arms more CCSs preferred completing the paper-based

http://cancer.jmir.org/2015/2/e11/

guestionnaire over the Web-based questionnaire (17.2% vs 6.8%
in study arm 3, 10.4% vs 4.8% in study arm 2, and 5.2% vs
3.2% in study arm 1).

Characteristics of Nonparticipants

The number of nonparticipants across all study arms was 140
CCSs (18.7%, 140/750). The number of nonparticipants was
highest in study arm 1 (21.3%, 53/249) compared with 18.7%
(47/251) and 16.0% (40/250) in study arms 2 and 3, respectively.
The proportion of nonparticipants did not differ significantly
across study arms. There were 29 (3.9%, 29/750) CCSs who
did complete ashort tel ephone questionnaire, 50 (6.7%, 50/750)
CCSs who provided consent for medical record release only,
and 61 (8.1%, 61/750) CCSs who refused participation
altogether.

The reasons for nonparticipation are shown in Table 3. There
were 2 main reasons for nonparticipation: CCSs did not want
to be confronted with their past (26.4%, 37/140) and/or they
indicated to have already participated in many other studiesin
the past (24.3%, 34/140). Another important reason was that
CCsSs found the questionnaire too long (10.7%, 15/140).
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Figure 1. Flow diagram of the study.
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Table 3. Reasons for declining to complete the questionnaire (N=140).

Reasons Telephone survey or refusal, n (%)
Unknown 18 (12.9)
| do not want to be confronted with the past 37 (26.4)
| have already participated in many studies 34 (24.3)
I think the questionnaire is too long 15 (10.7)
I have no time to fill out the questionnaire 11(7.9)

| have no interest in this study 11(7.9)

| have had bad experiences in the past with research/care 6 (4.3)

| am currently unable to fill out the questionnaire 5(3.6)
The answers to the questions are already available at the clinic 4(2.9)

| am unable to answer the questions due to amental handicap 4(2.9)

| find the information about the study unclear 0(0.0)

Questionnaire M ode Preferences

The differences in characteristics of the survivors completing
the paper-based questionnaire compared to survivors compl eting
the Web-based questionnaire are shown in Table 4. Gender, age
at start of the study, age at diagnosis, years since diagnosis,

http://cancer.jmir.org/2015/2/e11/
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follow-up center, diagnosis, treatment, marital status, and
whether or not the survivor had recently visited a follow-up
clinic did not have a significant effect on the survivors' choice
of questionnaire mode. CCSs who completed the paper-based
questionnaire were more likely to be unemployed (20.9% vs
10.5%, P=.015) and lower educated (17.9% vs 7.1%, P=.008).
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Table 4. Differencesin participant characteristics between paper-based and web-based questionnaires.
Paper-based questionnaire  Web-based questionnaire P value

Survivors, n 196 240
Median age, range 30 (18-61) 31 (18-57) .73
Median age at diagnosis, range 6 (0-17) 6 (0-17) .88
Median number of years since diagnosis, range 23 (10-49) 23 (11-45) .52
Gender, n (%) .96
Male 93 (47.4) 109 (45.4)
Female 103 (52.6) 131 (54.6)
Follow-up center, n (%)
AMC 104 (53.1) 104 (43.3)
Erasmus 50 (25.5) 84 (35.0)
vumc 42 (21.4) 52 (21.7)
Diagnosis, n (%) 40
Central nervoussystem 26 (13.3) 24 (10.0)
tumor
Leukemia 50 (25.5) 57 (23.8)
Lymphoma 39(19.9) 48 (20.0)
Renal tumor 29 (14.8) 38 (15.8)
Other 52 (26.5) 73(30.4)
Chemotherapy, n (%) 153 (78.1) 192 (80.0) 91
Radiotherapy, n (%) 81 (41.3) 90 (37.5) 40
Surgery, n (%) 133 (67.9) 173 (72.1) 73
Other therapy, n (%) 104 (53.1) 124 (51.7) .81
Recurrence of disease, n (%) 26 (13.3) 33(13.8) .70
Recent visit to | ate effect outpatient clinic (<2 92 (46.9) 99 (41.2) .76
years), n (%)
Marital status, n (%) .28
Single 72(36.7) 77 (32.1)
In arelationship 68 (34.7) 85(35.4)
(Ever) Married 56 (28.6) 78 (32.5)
Employment status, n (%) .02
Student 29 (15.2) 45 (18.8) 83
Employed 122 (63.9) 169 (70.7) .24
Unemployed 40 (20.9) 25 (10.5) 015
Unknown 5 1
Educational level, n (%) .001
Low? 35(17.9) 17 (7.9 .008
Medium® 107 (54.6) 135 (56.2) 67
High® 54 (27.6) 88(36.7) .04
& ow educational level: ISCED levels O to 2.
PM edium educational level: ISCED levels 30 5.
“High education level: ISCED levels 6 to 8.
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There were 248 participating CCSs who had received a
mixed-mode invitation with the initia invitation (56.9%,
141/248; study arm 3) or with one of the reminders (43.1%,
107/248; study arms 1 and 2) (Figure 1). Furthermore, 27 (3.6%,
27/750) CCSs who received a Web-only invitation requested
the paper-based questionnaire from the study personnel; among
these 27, 4 (14.8%) CCSs had also completed the Web-based
guestionnaire. A total of 275 CCSs thus had the choice to
complete either the paper- or Web-based questionnaire. Of these,
79 (28.7%, 79/275) chose to complete the Web-based
guestionnaire compared to 196 (71.3%, 196/275) who chose
the paper-based questionnaire. These CCSs were also asked
about their reason for choosing the particular questionnaire
mode (see Multimedia Appendix 1). The question was not
answered by 8 CCSs (4 who completed the paper-based
guestionnaire and 4 who completed the Web-based
guestionnaire). For both paper- and Web-based questionnaires,
the main reason was that CCSs found the questionnaire mode
easier to use: 62.0% (119/192) of CCSs completed the
paper-based questionnaire and 84% (63/75) completed the
Web-based questionnaire. Other reasons for those CCSs who
completed the paper-based questionnaire include practical
reasons (14.6%, 28/192) and length of the questionnaire (9.4%,
18/192). For those CCSs who chose the Web-based
guestionnaire additional reasons were that they did not need to
leave the house to go to the mailbox to send the questionnaire
(25%, 19/75) and because of the length of the questionnaire
(15%, 12/75).

Questionnaire Satisfaction

Results show that, after correction for educational level, CCSs
completing the Web-based questionnaire more often indicated
that the questions were difficult to answer compared to CCSs
completing the paper-based questionnaire (74.3% vs 62.8%,
P=.02). Furthermore, CCSs spent more time (42.6 vs 37.7
minutes, P=.05) completing the Web-based questionnaire than
the paper-based questionnaire. Although this trend was not
statistically significant, when CCSs were asked whether they
preferred to complete the other questionnaire mode next time,
18% (31/177) of participants of the paper-based questionnaire
answered affirmatively, as compared to 10% (23/236) of
participants of the Web-based questionnaire (P=.08). The
proportion of survivors agreeing on statements ng CCS's
satisfaction with the questionnaire for both questionnaire modes
is summarized in Multimedia Appendix 2.

Discussion

Principal Findings

This is one of the first studies examining the influence of
Web-based versus paper-based questionnaire on participation
rates of CCS. Although the study had sufficient power to detect
adifference of 15%, no differences in participation rates were
found between the 3 study arms. The results also showed no
differencein participation rates of CCSswho received aninitial
invitation for the Web-based questionnaire only versus CCSs
who received an initial invitation to complete either a paper- or
Web-based questionnaire. Furthermore, adding a paper-based
guestionnaire to a first postal reminder did also not result in
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higher participation rates compared to areminder consisting of
a Web-based questionnaire only.

In addition, when offered the choice to complete either the
paper- or the Web-based questionnaire, most CCSs chose to
complete the paper-based questionnaire. Furthermore, a
significantly larger proportion of unemployed and/or low
educated CCSs completed the paper-based questionnaire,
although these results may have been influenced by different
reminder strategies used in the different study arms. Most CCSs
preferred the paper-based over the Web-based questionnaire as
they considered the paper-based questionnaire more easy to use
(60.7%, 119/192), yet the same reason was given by CCSswho
compl eted the Web-based questionnaire (80%, 63/75). However,
CCSs compl eting the Web-based questionnaire more often rated
questions difficult to answer (74.3%, 176/237) compared to
CCSs completing the paper-based questionnaire (62.8%,
118/188) and they also took on average 5 minutes more to
complete the questionnaire.

Comparisons With Other Studies

Previous questionnaire studies conducted among CCSs have
yielded participation rates between 50% and 90% [12-19]. The
overal participation rate in this study was within this range,
and although we consider it rather low (58.1%, 436/750), it is
in line with recent trends in epidemiological studies [11].
Decreases in participation rates in these types of studies can
partly be explained by an increase of individuals explicitly
declining participation. In thisstudy, 140 invited CCSs (18.7%,
140/750) declined to compl ete the questionnaire, compared with
about 5% in previous studies among CCSs [36,37]. An
explanation for theincreasein individual s declining participation
is that there has been an increase in the number of requests to
participate in scientific research for individuals over the past
decades[11]. Thisincreasing number of requests may become
an intrusion on persona lives, limiting the willingness of
individuals to participate. A quarter of the CCSs declining
participation in this questionnaire study indicated that the reason
for declining isthat they had already participated in many other
studies or that they did not wanted to be confronted with their
past. It is conceivable that this leads to participation bias as
evidence points out that individuals are much more likely to
participate when the study concerns atopic which they consider
of great importance to their lives [11]. As such, CCSs not
suffering from severe late effects or having bad experiences
with medical follow-up may be less inclined to participate in
research on long-term effects, which would most certainly lead
to an overestimation of the prevalence of late effects among the
CCSspopulation [30]. Fortunately, in the Netherlands, obtaining
information about nonresponders is allowed. As such, we are
currently gathering data on health status and risk factors of
nonresponding CCSs and CCSs that consented for medical
record release by sending a questionnaire to their GP. This GP
guestionnaire will make it possible to compare outcome
measures of the questionnaire among different response
categories, except for CCSs declining participation and medical
record rel ease (8.1%, 61/750). Because data on nonparticipants
are usualy lacking, this will provide unique opportunities to
measure and quantify selection bias.
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Edwards et a [21] reviewed randomized controlled trias
assessing methods to increase participation rates of paper-based
and Web-based questionnaires. The probability of participation
increased by more than a quarter with afollow-up contact after
the initial invitation. In our study, we found a similar increase
in participation rates with, on average, a 25% increase after the
first postal reminder and an overall increase of 20% after the
second postal and third telephone reminder. Although a
combined strategy of postal and telephone reminders
substantially improved CCSs participation rates, caution should
be taken when interpreting results as different questionnaire
modes were used within the study arms.

Previous studies showed ambiguous results regarding
participants preferences for questionnaire modes. In a
meta-analysis by Shih et al [23], higher participation rates of
participants were found for paper-based than for Web-based
guestionnaires. However, no differences in participation rates
were found between these questionnaire modes when offered
in a mixed-mode invitation. In arecent study by Van den Berg
et a [24], no differences were found in participation rates of
female CCSsinvited to complete either a paper- or a\Web-based
guestionnaire. However, the CCSs who were invited through a
paper-based questionnaire preferred completing the paper-based
over the Web-based version. Our study confirms these results,
although this study also showed that offering a paper-based
guestionnaire with a reminder contact ultimately does not
influence the participation rate. In general, CCSs prefer to
complete a study questionnaire on paper, even at a relatively
young age, where a tendency toward preferring Web-based
guestionnaireswas expected [11,27,29]. Thismay be explained
by the fact that the questionnaire used in this study contained
multiple questions on amedical history, requiring CCSsto take
the questionnaire to their parents’ home for further inquiries; a
paper-based version may be more suited for this purpose.

One concern with using multiple modes for data collection is
the possibility that the results from different data collection
modes are not comparable because participants across modes
differ in certain characteristics [25,27,38]. It is thus important
toinvestigate potential differencesin participant characteristics
opting for different questionnaire modes. Previous studies have
shown that gender, age, educational level, and socioeconomic
status can influence questionnaire mode preferences
[11,24,25,27-29,38,39]. Participants  of  Web-based
guestionnaires more often are male, younger, higher educated,
and employed. In this study, alower proportion of unemployed
and low educated CCSs compl eted the Web-based questionnaire
compared with the paper-based questionnaire. One explanation
for this finding may be that CCSs suffering from severe
cognitive late effects, such as brain tumor or central nervous
system-irradiated leukemia survivors, need help from a parent
or other relative in completing the questionnaire. In 63% (32/51)
of the low educated and 46% (30/65) of the unemployed
survivors, athird party had indeed supported them in compl eting
the questionnaire, whereas only 16% (62/380) of the higher
educated and 18% (64/360) of the employed CCSswere assisted
by a parent or relative. Hence, it seems that a paper-based
guestionnaire is more suitable when completing the
guestionnaire with help of other persons. Another explanation
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could be the lack of access of lower educated or unemployed
CCSsto acomputer or the Internet. In general, higher educated
and employed people more often have access to the Internet at
home than |ess educated, unemployed persons[40]. In this study,
a higher proportion of low educated and unemployed CCSs
from the Web-only group contacted the study office to request
a paper-based questionnaire because they did not have regular
access to acomputer or the Internet. Of the participants, 11.9%
(52/436) had a low education and 14.9% (65/436) is
unemployed. There were 27 CCSs who had received an
invitation to complete the Web-based questionnaire only and
requested a paper-based questionnaire. Of those, 15% (5/27)
completed the Web-based questionnaire anyway. Out of the 23
CCSswho completed the paper-based questionnaire, 26% (6/23)
had a low education and 36% (8/23) were unemployed (4%,
1/23, unknown), which are higher than the percentages of low
educated and unemployed in the participant group.

Limitations

There are a number of factors limiting the generalizability of
our study results to patient populations other than CCSs. First,
the most ideal study design to evaluate the effectiveness of a
combination of follow-up strategies and paper- versus
Web-based questionnaireswould have been asequential multiple
assignment randomized trial [41]. However, because our study
was set up as a pilot study aiming to determine the most
appropriate invitation strategy for the entire Dutch cohort of
survivors, the decision for choosing the current certain study
design was mostly based on practical considerations. By
choosing a study design as mentioned above we would have to
include even more study armsand alarger study group, thereby
hampering the goal of this study to select the most appropriate
strategy for the entire Dutch cohort.

Second, the CCSs population isaunique study population often
confronted with (severe) long-term side effects, varyingin need
and type of follow-up care from other patient populations.
Therefore, their involvement in research studies may differ from
other patient populations. In addition, some CCSsin our study
had already been frequently invited for scientific research in
the past decade. This can be an advantage, because CCSsknow
what to expect, but it could also hamper the study as CCSs are
less willing to participate due to the high frequency of such
studies. Thelatter isan important issue for research groups that
initiate nationwide late effects studies. Third, current CCSs
represent a relatively young cohort, although the CCSs
population will grow and age over the next decades. Fourth,
this study was conducted among Dutch CCSs living in the
Netherlands at the time of the study. Although Internet access
at home is growing across European countries and the United
States [42], the Netherlands is among the countries with the
highest access rates [40]. This could have led to a relatively
high proportion of participants that completed the Web-based
guestionnaire, making it difficult to generalize results to CCSs
populations in other countries. Fifth, apart from an invitation
to complete the questionnaire, CCSs were also asked to give
consent to link questionnaire data with medical registries and
GP information, which may potentially have influenced the
participation rate.
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CCSsrepresent arelatively young and mobile patient group [7],
resulting in conceivably frequent changes in home address.
Current addresses of CCSsin thisstudy were all traced through
the municipal registry system, but to trace CCSs telephone
numberswe had to rely on datafrom the medical patient records
from the participating long-term follow-up clinics. Assuch, we
were unableto contact about one-third of the nonresponders by
telephone because the telephone numbers appeared to be no
longer in use (32%, 17/53 of nonresponders in study arm 1,
44%, 23/52 in study arm 2; and 38%, 26/69 in study arm 3).

Although we analyzed the effect of different questionnaire
modes in combination with various follow-up strategies, there
are other ways to improve participation rates of CCSs in
guestionnaire studies. For instance, it is known that
prenctification of a study and incentives could further increase
participates rates [43-45]. As participation rates may further
decline in the coming years, future studies investigating other
invitation and follow-up strategies to increase participation are
of great importance.

Kilsdonk et d

Conclusions

In this study, we found that invitation strategies offering a
Web-based questionnaire without a paper-based questionnaire
at the first invitation can be used without compromising
participation rates of CCS. Research into invitation strategies
that improve participation ratesis important to limit the risk of
selection bias and to increase statistical power. However, even
if high participation rates are acquired, the results may still be
subject to participation bias, as each invitation strategy hasits
own underlying self-selection mechanism. We showed that
CCss who were offered the choice between paper- and
Web-based questionnaires preferred the  paper-based
guestionnaire, especially those with lower education levelsand
being unemployed. Nevertheless, offering the choice between
paper- and Web-based questionnaires will probably lead to the
highest accrual participation rate. The results of this study are
of great importance for gaining insight into selecting the best
method for the accrual of CCSsin questionnaire-based studies
and will be used to determine the strategy for the nationwide
guestionnaire survey of the DCOG LATER study. In further
research, we will focus on investigating selection bias in the
DCOG LATER questionnaire study.

Acknowledgments

This study was financially supported by the Dutch Childhood Oncology Group and by the Children Cancerfree Foundation. The
DCOG LATER study group includes the following persons. Kremer LC (Emma Children's Hospital/Academic Medical
Center-University of Amsterdam), van den Heuvel-Eibrink MM (Sophia Children’s Hospital/Erasmus MC University Medical
Center, Rotterdam), Tissing WJ (University Medical Center Groningen), van Dulmen-den Broeder E (VU University Medical
Center, Amsterdam), Bresters D (Leiden University Medical Center), Caron HN (Emma Children’s Hospital /A cademic Medical
Center-University of Amsterdam), Dolsma WV (University Medical Center Groningen), Grootenhuis MA (Emma Children’s
Hospital/Academic Medical Center-University of Amsterdam), den Hartogh J (Vereniging Ouders Kinderen en Kanker (VOKK)),
HollemaN (Dutch Childhood Oncology Group the Hague), Jaspers MW (Academic Medical Center-University of Amsterdam),
van L eeuwen FE (Netherlands Cancer I nstitute Amsterdam), L oonen JJ (Radboud University Medical Center Nijmegen), Neggers
SJ (Sophia Children’s Hospital/Erasmus MC University Medical Center, Rotterdam), van der Pa HJ (Emma Children’s
Hospital/Academic Medical Center-University of Amsterdam), Postma A (University Medical Center Groningen), Raphaél MF
(Dutch Childhood Oncology Group the Hague), Ronckers CM (Emma Children’s Hospital /A cademic Medical Center-University
of Amsterdam), and Versluys B (Wilhelmina's Children’s Hospital, University Medical Center Utrecht).

Conflictsof Interest
None declared.

Multimedia Appendix 1
Reasons for compl eting the paper- or Web-based questionnaire.

[PDE File (Adobe PDF File), 180K B - cancer_v1i2ell appl.pdf ]

Multimedia Appendix 2
Proportion of CCS agreeing on statements regarding satisfaction with the questionnaire.

[PDE File (Adobe PDF File), 180KB - cancer_v1i2el11l app2.pdf ]

References

1. GattaG, Bottal, Rossi S, Aareleid T, Bielska-Lasota M, Clavel J, et al. Childhood cancer survival in Europe 1999-2007:
Results of EUROCARE-5—A population-based study. Lancet Oncol 2014 Jan;15(1):35-47. [doi:
10.1016/S1470-2045(13)70548-5] [Medline: 24314616]

http://cancer.jmir.org/2015/2/e11/ JMIR Cancer 2015 | vol. 1]iss. 2 |ell | p.77

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=cancer_v1i2e11_app1.pdf&filename=c948c98758c9edf9c3d8e1489648cf2e.pdf
https://jmir.org/api/download?alt_name=cancer_v1i2e11_app1.pdf&filename=c948c98758c9edf9c3d8e1489648cf2e.pdf
https://jmir.org/api/download?alt_name=cancer_v1i2e11_app2.pdf&filename=3e86280af2c7785009afea1b8d0069a9.pdf
https://jmir.org/api/download?alt_name=cancer_v1i2e11_app2.pdf&filename=3e86280af2c7785009afea1b8d0069a9.pdf
http://dx.doi.org/10.1016/S1470-2045(13)70548-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24314616&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Kilsdonk et al

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Diller L, Chow EJ, Gurney JG, Hudson MM, Kadin-Lottick NS, Kawashima TI, et al. Chronic disease in the Childhood
Cancer Survivor Study cohort: A review of published findings. J Clin Oncol 2009 May 10;27(14):2339-2355 [FREE Full
text] [doi: 10.1200/JC0O.2008.21.1953] [Medline: 19364955]

Geenen MM, Cardous-Ubbink MC, Kremer LC, van den Bos C, van der Pal HJ, Heinen RC, et al. Medical assessment of
adverse health outcomes in long-term survivors of childhood cancer. JAMA 2007 Jun 27;297(24):2705-2715. [doi:
10.100V/jama.297.24.2705] [Medline; 17595271]

Oeffinger KC, Mertens AC, Sklar CA, Kawashima T, Hudson MM, Meadows AT, Childhood Cancer Survivor Study.
Chronic health conditions in adult survivors of childhood cancer. N Engl J Med 2006 Oct 12;355(15):1572-1582. [doi:
10.1056/NEJM sa060185] [Medline: 17035650]

Blaauwbroek R, Tuinier W, Meyboom-de JB, Kamps WA, Postma A. Shared care by paediatric oncologists and family
doctors for long-term follow-up of adult childhood cancer survivors: A pilot study. Lancet Oncol 2008 Mar;9(3):232-238.
[doi: 10.1016/S1470-2045(08) 70034-2] [Medline: 18282804]

Friedman DL, Whitton J, Leisenring W, Mertens AC, Hammond S, Stovall M, et al. Subsequent neoplasmsin 5-year
survivors of childhood cancer: The Childhood Cancer Survivor Study. J Natl Cancer Inst 2010 Jul 21;102(14):1083-1095
[FREE Full text] [doi: 10.1093/jnci/djg238] [Medline: 20634481]

Hawkins MM, Robison LL. Importance of clinical and epidemiological research in defining the long-term clinical care of
pediatric cancer survivors. Pediatr Blood Cancer 2006 Feb;46(2):174-178. [doi: 10.1002/pbc.20609] [Medline: 16333860]
Jenkinson HC, Hawkins MM, Stiller CA, Winter DL, Marsden HB, Stevens MC. Long-term popul ation-based risks of
second malignant neoplasms after childhood cancer in Britain. Br J Cancer 2004 Nov 29;91(11):1905-1910 [FREE Full
text] [doi: 10.1038/5.bjc.6602226] [Medline: 15534607]

Olsen JH, Méller T, Anderson H, Langmark F, Sankila R, Tryggvadéttir L, et al. Lifelong cancer incidence in 47,697
patients treated for childhood cancer in the Nordic countries. J Natl Cancer Inst 2009 Jun 3;101(11):806-813 [FREE Full
text] [doi: 10.1093/jnci/djp104] [Medline: 19470947]

BhatiaS, Meadows AT. Long-term follow-up of childhood cancer survivors: Futuredirectionsfor clinical care and research.
Pediatr Blood Cancer 2006 Feb;46(2):143-148. [doi: 10.1002/pbc.20613] [Medline: 16317758]

Galea S, Tracy M. Participation rates in epidemiologic studies. Ann Epidemiol 2007 Sep;17(9):643-653. [doi:
10.1016/j.annepidem.2007.03.013] [Medline: 17553702)

Yonemoto T, Ishii T, Takeuchi Y, KimuraK, Hagiwara Y, Tatezaki S. Education and employment in long-term survivors
of high-grade osteosarcoma: A Japanese single-center experience. Oncology 2007;72(5-6):274-278. [doi: 10.1159/000113038]
[Medline: 18187948]

Mertens AC, Potter JD, Neglia JP, Robison LL. Methods for tracing, contacting, and recruiting a cohort of survivors of
childhood cancer. J Pediatr Hematol Oncol 1997;19(3):212-219. [Medline: 9201143]

Crom DB, Lensing SY, Rai SN, Snider MA, Cash DK, Hudson MM. Marriage, employment, and health insurance in adult
survivors of childhood cancer. J Cancer Surviv 2007 Sep;1(3):237-245. [doi: 10.1007/s11764-007-0026-x] [Medline:
18648974]

Wilson CL, Dilley K, NessKK, Leisenring WL, Sklar CA, Kaste SC, et a. Fractures among long-term survivors of childhood
cancer: A report from the Childhood Cancer Survivor Study. Cancer 2012 Dec 1;118(23):5920-5928 [ FREE Full text] [doi:
10.1002/cncr.27626] [Medline: 22605509]

Overbeek A, van den Berg Marleen H, van den Berg MH, Kremer LC, van den Heuvel-Eibrink MM, Tissing WJ, Kaspers
Gertjan JL, DCOG LATER-VEVO Study Group. A nationwide study on reproductive function, ovarian reserve, and risk
of premature menopause in female survivors of childhood cancer: Design and methodological challenges. BMC Cancer
2012;12:363 [FREE Full text] [doi: 10.1186/1471-2407-12-363] [Medline: 22917040]

Hovén E, Lannering B, Gustafsson G, Boman KK. The met and unmet health care needs of adult survivors of childhood
central nervous system tumors: A double-informant, population-based study. Cancer 2011 Sep 15;117(18):4294-4303
[EREE Full text] [doi: 10.1002/cncr.26020] [Medline: 21387277]

Hohmann C, Borgmann-Staudt A, Rendtorff R, Reinmuth S, Holzhausen S, Willich SN, et a. Patient counselling on the
risk of infertility and itsimpact on childhood cancer survivors: Results from a national survey. J Psychosoc Oncol
2011;29(3):274-285. [doi: 10.1080/07347332.2011.563344] [Medline: 21590573]

Rueegg CS, Gianinazzi ME, Michel G, von der Weid NX, Bergstraesser E, Kuehni CE, Swiss Paediatric Oncology Group
(SPOG). Do childhood cancer survivors with physical performance limitations reach healthy activity levels? Pediatr Blood
Cancer 2013 Oct;60(10):1714-1720. [doi: 10.1002/pbc.24595] [Medline: 23681516]

Asch DA, Jedrziewski MK, Christakis NA. Response rates to mail surveys published in medical journals. J Clin Epidemiol
1997 Oct;50(10):1129-1136. [Medline: 9368521]

Edwards PJ, Raberts I, Clarke MJ, Diguiseppi C, Wentz R, Kwan I, et al. Methods to increase response to postal and
electronic questionnaires. Cochrane Database Syst Rev 2009(3):MR000008. [doi: 10.1002/14651858.M RO00008.pub4]
[Medline: 19588449]

Nakash RA, Hutton JL, Jerstad-Stein EC, Gates S, Lamb SE. Maximising response to postal questionnaires—A systematic
review of randomised trialsin health research. BMC Med Res Methodol 2006;6:5 [FREE Full text] [doi:
10.1186/1471-2288-6-5] [Medline: 16504090]

http://cancer.jmir.org/2015/2/e11/ JMIR Cancer 2015 | vol. 1]iss. 2 |ell|p.78

(page number not for citation purposes)


http://europepmc.org/abstract/MED/19364955
http://europepmc.org/abstract/MED/19364955
http://dx.doi.org/10.1200/JCO.2008.21.1953
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19364955&dopt=Abstract
http://dx.doi.org/10.1001/jama.297.24.2705
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17595271&dopt=Abstract
http://dx.doi.org/10.1056/NEJMsa060185
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17035650&dopt=Abstract
http://dx.doi.org/10.1016/S1470-2045(08)70034-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18282804&dopt=Abstract
http://jnci.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=20634481
http://dx.doi.org/10.1093/jnci/djq238
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20634481&dopt=Abstract
http://dx.doi.org/10.1002/pbc.20609
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16333860&dopt=Abstract
http://dx.doi.org/10.1038/sj.bjc.6602226
http://dx.doi.org/10.1038/sj.bjc.6602226
http://dx.doi.org/10.1038/sj.bjc.6602226
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15534607&dopt=Abstract
http://jnci.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=19470947
http://jnci.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=19470947
http://dx.doi.org/10.1093/jnci/djp104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19470947&dopt=Abstract
http://dx.doi.org/10.1002/pbc.20613
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16317758&dopt=Abstract
http://dx.doi.org/10.1016/j.annepidem.2007.03.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17553702&dopt=Abstract
http://dx.doi.org/10.1159/000113038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18187948&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9201143&dopt=Abstract
http://dx.doi.org/10.1007/s11764-007-0026-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18648974&dopt=Abstract
http://dx.doi.org/10.1002/cncr.27626
http://dx.doi.org/10.1002/cncr.27626
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22605509&dopt=Abstract
http://www.biomedcentral.com/1471-2407/12/363
http://dx.doi.org/10.1186/1471-2407-12-363
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22917040&dopt=Abstract
http://dx.doi.org/10.1002/cncr.26020
http://dx.doi.org/10.1002/cncr.26020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21387277&dopt=Abstract
http://dx.doi.org/10.1080/07347332.2011.563344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21590573&dopt=Abstract
http://dx.doi.org/10.1002/pbc.24595
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23681516&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9368521&dopt=Abstract
http://dx.doi.org/10.1002/14651858.MR000008.pub4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19588449&dopt=Abstract
http://www.biomedcentral.com/1471-2288/6/5
http://dx.doi.org/10.1186/1471-2288-6-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16504090&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Kilsdonk et al

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.
43.

45,

Shih TH, Fan X. Response rates and mode preferences in Web-mail mixed-mode surveys: A meta-analysis. Int J Internet
Sci 2007;2(1):59-82.

van den Berg MH, Overbeek A, van der Pal HJ, Versluys AB, Bresters D, van Leeuwen FE, et a. Using Web-based and
paper-based questionnaires for collecting data on fertility issues among female childhood cancer survivors: Differencesin
response characteristics. JMed Internet Res 2011;13(3):e76 [FREE Full text] [doi: 10.2196/jmir.1707] [Medline: 21955527]
Sax L, Gilmartin S, Bryant A. Assessing response rates and nonresponse bias in Web and paper surveys. Res High Educ
2003;44(4):409-432.

Vereecken CA, Maes L. Comparison of a computer-administered and paper-and-pencil-administered questionnaire on
health and lifestyle behaviors. J Adolesc Health 2006 Apr;38(4):426-432. [doi: 10.1016/j.jadohealth.2004.10.010] [Medline:
16549304]

Smith B, Smith TC, Gray GC, Ryan MA, Millennium Cohort Study Team. When epidemiol ogy meetsthe Internet: Web-based
surveysin the Millennium Cohort Study. Am J Epidemiol 2007 Dec 1;166(11):1345-1354 [EREE Full text] [doi:
10.1093/aje/kwm?212] [Medline: 17728269]

Kaplowitz M, Hadlock T, Levine R. A comparison of Web and mail survey response rates. Public Opin Q 2004 Apr
22;68(1):94-101. [doi: 10.1093/poa/nfh006]

Klovning A, Sandvik H, Hunskaar S. Web-based survey attracted age-biased sample with more severeillness than paper-based
survey. J Clin Epidemiol 2009 Oct;62(10):1068-1074. [doi: 10.1016/j.jclinepi.2008.10.015] [Medline: 19246177]

Ness KK, Leisenring W, Goodman P, Kawashima T, Mertens AC, Oeffinger KC, et a. Assessment of selection biasin
clinic-based populations of childhood cancer survivors: A report from the childhood cancer survivor study. Pediatr Blood
Cancer 2009 Mar;52(3):379-386 [FREE Full text] [doi: 10.1002/pbc.21829] [Medline: 18989878]

Ojha RP, Oancea SC, Ness KK, Lanctot JQ, Srivastava DK, Robison LL, et al. Assessment of potential bias from
non-participation in adynamic clinical cohort of long-term childhood cancer survivors: Results from the St. Jude Lifetime
Cohort Study. Pediatr Blood Cancer 2013 May;60(5):856-864 [ FREE Full text] [doi: 10.1002/pbc.24348] [Medline:
23024097]

Kahan BC, Morris TP. Assessing potential sources of clustering inindividually randomised trials. BMC Med Res Methodol
2013;13:58 [FREE Full text] [doi: 10.1186/1471-2288-13-58] [Medline: 23590245]

Mood A, Grayhbill FA, BoesDC. Introduction to the Theory of Statistics. Third edition. New York: McGraw-Hill International;
1974.

Dunn O. Estimation of the medians for dependent variables. Ann Math Statist 1959 Mar;30(1):192-197. [doi:
10.1214/a0ms/1177706374]

UNESCO Institute for Statistics. ISCED 2011 Operational Manual: Guidelines for Classifying National Education
Programmes and Related Qualifications. Paris, France: OECD Publishing; 2015. URL : http://www.uis.unesco.org/Education/
Documents/isced-2011-operational-manual .pdf [accessed 2015-10-15] [WebCite Cache ID 6¢IDiX7S8]

HawkinsMM, Lancashire ER, Winter DL, Frobisher C, Reulen RC, Taylor AJ, et al. The British Childhood Cancer Survivor
Study: Objectives, methods, population structure, response rates and initial descriptive information. Pediatr Blood Cancer
2008 May;50(5):1018-1025. [doi: 10.1002/pbc.21335] [Medline: 17849473]

Kuehni CE, Rueegg CS, Michel G, Rebholz CE, Strippoli MF, Niggli FK, Swiss Paediatric Oncology Group (SPOG).
Cohort profile: The Swiss childhood cancer survivor study. Int J Epidemiol 2012 Dec;41(6):1553-1564 [FREE Full text]
[doi: 10.1093/ije/dyr142] [Medline: 22736394]

Bragger J, Nystad W, Cappelen |, Bakke P. No increase in response rate by adding a web response option to a postal
population survey: A randomized trial. JMed Internet Res 2007;9(5):e40 [FREE Full text] [doi: 10.2196/jmir.9.5.e40]
[Medline: 18174120]

Garcial, Portugal C, Chu LH, Kawatkar AA. Response rates of three modes of survey administration and survey preferences
of rheumatoid arthritis patients. Arthritis Care Res (Hoboken) 2014 Mar;66(3):364-370 [FREE Full text] [doi:
10.1002/acr.22125] [Medline: 23982942]

Mohorko A, de LE, Hox J. Internet coverage and coverage bias in Europe: Devel opments across countries and over time.
J Off Stat 2013;29(4):609-622. [doi: 10.2478/jos-2013-0042]

Almirall D, Compton SN, Gunlicks-Stoessel M, Duan N, Murphy SA. Designing a pilot sequential multiple assignment
randomized trial for developing an adaptive treatment strategy. Stat Med 2012 Jul 30;31(17):1887-1902 [EREE Full text]
[doi: 10.1002/sim.4512] [Medline: 22438190]

Blyth B. Mixed mode: The only 'fitness regime? Int J Mark Res 2008;50(2):241-266.

Cook C, Heath F, Thompson R. A meta-analysis of response rates in Web- or Internet-based surveys. Educ Psychol Meas
2000 Dec 01;60(6):821-836. [doi: 10.1177/00131640021970934]

Etter JF, Perneger TV. Analysisof non-response biasin amailed health survey. JClin Epidemiol 1997 Oct;50(10):1123-1128.
[Medline: 9368520]

Shih T, Xitao Fan. Comparing response rates from Web and mail surveys. A meta-analysis. Field Methods 2008 Mar
03;20(3):249-271. [doi: 10.1177/1525822X 08317085]

http://cancer.jmir.org/2015/2/e11/ JMIR Cancer 2015 | vol. 1]iss. 2 |e1l | p.79

(page number not for citation purposes)


http://www.jmir.org/2011/3/e76/
http://dx.doi.org/10.2196/jmir.1707
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21955527&dopt=Abstract
http://dx.doi.org/10.1016/j.jadohealth.2004.10.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16549304&dopt=Abstract
http://aje.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=17728269
http://dx.doi.org/10.1093/aje/kwm212
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17728269&dopt=Abstract
http://dx.doi.org/10.1093/poq/nfh006
http://dx.doi.org/10.1016/j.jclinepi.2008.10.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19246177&dopt=Abstract
http://europepmc.org/abstract/MED/18989878
http://dx.doi.org/10.1002/pbc.21829
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18989878&dopt=Abstract
http://europepmc.org/abstract/MED/23024097
http://dx.doi.org/10.1002/pbc.24348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23024097&dopt=Abstract
http://www.biomedcentral.com/1471-2288/13/58
http://dx.doi.org/10.1186/1471-2288-13-58
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23590245&dopt=Abstract
http://dx.doi.org/10.1214/aoms/1177706374
http://www.uis.unesco.org/Education/Documents/isced-2011-operational-manual.pdf
http://www.uis.unesco.org/Education/Documents/isced-2011-operational-manual.pdf
http://www.webcitation.org/6cIDiX7S8
http://dx.doi.org/10.1002/pbc.21335
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17849473&dopt=Abstract
http://ije.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=22736394
http://dx.doi.org/10.1093/ije/dyr142
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22736394&dopt=Abstract
http://www.jmir.org/2007/5/e40/
http://dx.doi.org/10.2196/jmir.9.5.e40
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18174120&dopt=Abstract
http://dx.doi.org/10.1002/acr.22125
http://dx.doi.org/10.1002/acr.22125
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23982942&dopt=Abstract
http://dx.doi.org/10.2478/jos-2013-0042
http://europepmc.org/abstract/MED/22438190
http://dx.doi.org/10.1002/sim.4512
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22438190&dopt=Abstract
http://dx.doi.org/10.1177/00131640021970934
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9368520&dopt=Abstract
http://dx.doi.org/10.1177/1525822X08317085
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Kilsdonk et al

Abbreviations

CCS: childhood cancer survivor

DCOG LATER: Dutch Childhood Oncology Group Late Effects Group
EKZ AMC: Emma Children’s Hospital Academic Medical Center
Erasmus M C: Erasmus Medical Center

GP: genera practitioner

VUmc: Free University Medical Center

Edited by G Eysenbach; submitted 14.10.14; peer-reviewed by R Ojha, L Hohwii; comments to author 12.03.15; revised version
received 23.04.15; accepted 22.09.15; published 24.11.15.

Please cite as:

Kilsdonk E, van Dulmen-den Broeder E, van der Pal HJ, Hollema N, Kremer LC, van den Heuvel-Eibrink MM, van Leeuwen FE,
Jaspers MW, van den Berg MH

Effect of WWeb-Based Ver sus Paper-Based Questionnaires and Follow-Up Strategies on Participation Rates of Dutch Childhood Cancer
Survivors: A Randomized Controlled Trial

JMIR Cancer 2015;1(2):ell

URL: http://cancer.jmir.org/2015/2/e11/

doi:10.2196/cancer.3905

PMID: 28410161

©Ellen Kilsdonk, Eline van Dulmen-den Broeder, Helena J van der Pal, Nynke Hollema, Leontien C Kremer, Marry M van den
Heuvel-Eibrink, Flora E van Leeuwen, Monique W Jaspers, Marleen H van den Berg. Originally published in IMIR Cancer
(http://cancer.jmir.org), 24.11.2015. Thisis an open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in IMIR Cancer, is properly cited. The complete bibliographic information,
alink to the original publication on http://cancer.jmir.org/, as well as this copyright and license information must be included.

http://cancer.jmir.org/2015/2/e11/ JMIR Cancer 2015 | vol. 1]iss. 2 |ell | p.80
(page number not for citation purposes)

RenderX


http://cancer.jmir.org/2015/2/e11/
http://dx.doi.org/10.2196/cancer.3905
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28410161&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

Publisher:

JMIR Publications

130 Queens Quay East.
Toronto, ON, M5A 3Y5
Phone: (+1) 416-583-2040

Email: support@jmir.org

https://www.jmirpublications.com/

RenderX


mailto:support@jmir.org
http://www.w3.org/Style/XSL
http://www.renderx.com/

