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Abstract
Background: Web-based questionnaires have become increasingly popular in health research. However, reported response
rates vary and response bias may be introduced.
Objective: The aim of this study was to evaluate whether sending a mixed invitation (paper-based together with Web-based
questionnaire) rather than a Web-only invitation (Web-based questionnaire only) results in higher response and participation rates
for female childhood cancer survivors filling out a questionnaire on fertility issues. In addition, differences in type of response
and characteristics of the responders and nonresponders were investigated. Moreover, factors influencing preferences for either
the Web- or paper-based version of the questionnaire were examined.
Methods: This study is part of a nationwide study on reproductive function, ovarian reserve, and risk of premature menopause
in female childhood cancer survivors. The Web-based version of the questionnaire was available for participants through the
Internet by means of a personalized user name and password. Participants were randomly selected to receive either a mixed
invitation (paper-based questionnaire together with log-in details for Web-based questionnaire, n = 137) or a Web-only invitation
(log-in details only, n = 140). Furthermore, the latter group could request a paper-based version of the questionnaire by filling
out a form.
Results: Overall response rates were comparable in both randomization groups (83% mixed invitation group vs 89% in Web-only
invitation group, P = .20). In addition, participation rates appeared not to differ (66% or 90/137, mixed invitation group vs 59%
or 83/140, Web-only invitation group, P =.27). However, in the mixed invitation group, significantly more respondents filled out
the paper-based questionnaire compared with the Web-only invitation group (83% or 75/90 and 65% or 54/83, respectively, P =
.01). The 44 women who filled out the Web-based version of the questionnaire had a higher educational level than the 129 women
who filled out the paper-based version (P = .01). Furthermore, the probability of filling out the Web-based questionnaire appeared
to be greater for women who were allocated to the Web-only invitation group (OR = 2.85, 95% CI 1.31 - 6.21), were older (OR
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= 1.08, 95% CI 1.02 - 1.15), had a higher educational level (OR high vs low = 0.06, 95% CI 0.01 - 0.52), or were students (OR
employed vs student = 3.25, 95% CI 1.00 - 10.56).
Conclusions: Although overall response as well as participation rates to both types of invitations were similar, adding a paper
version of a questionnaire to a Web-only invitation resulted in more respondents filling out the paper-based version. In addition,
women who were older, had a higher level of education, or were students, were more likely to have filled out the Web-based
version of the questionnaire. Given the many advantages of Web-based over paper-based questionnaires, researchers should
strongly consider using Web-based questionnaires, although possible response bias when using these types of questionnaires
should be taken into account.
Trial Registration: Nederlands Trial Register NTR2922; http://www.trialregister.nl/trialreg/admin/rctview.asp?TC=2922
(Archived by WebCite at http://www.webcitation.org/5zRRdMrDv)
(J Med Internet Res 2011;13(3):e76) doi:10.2196/jmir.1707
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Introduction
The number of Internet users worldwide has doubled in the past
5 years, and it is estimated there are over 2 billion users in 2010
[1]. In the Netherlands, there were up to 15 million Internet
users in 2010, representing 85.6% of the Dutch population [2].
Not surprisingly, within research settings, the Internet is
increasingly being used as a tool for collecting data by means
of Web-based questionnaires. The use of this type of
questionnaire is less time-consuming and less costly compared
with the use of paper-based questionnaires. For Web-based
questionnaires, no printing and mailing costs are involved and
the time spent by a researcher on data entry is minimal since
the returned data are already in an electronic format. In addition,
studies have reported that Web-based questionnaires have fewer
response errors and fewer socially desirable responses, while
no differences have been found in the accuracy of the reported
information between the two types of questionnaires [3-5]. Thus,
Web-based questionnaires might serve as an attractive alternative
to paper-based questionnaires, especially when the target study
population primarily consists of relatively young respondents
[6]. However, important technical and methodological issues
have been raised that should be carefully considered when using
Web-based questionnaires [7,8]. An important issue is obtaining
representative samples of the study population with adequate
response rates to secure external validity. If response rates to a
Web-based questionnaire appear to be low or seem to come
from a selective group, response bias is introduced and the
results might be misleading [6,9].
In the past decade, several studies have investigated response
rates of Web-based versus paper-based questionnaires in many
different populations and in many different settings. Response
rates appear to vary widely and seem to be more dependent on
the population sampled than on any other factor [10-12].
Although conflicting results have been published, recent studies
have demonstrated an increase in response rates to Web-based
compared with paper-based questionnaires [10,11,13,14].
Employing a mixed-mode strategy, enabling patients to fill out
either a Web-based or a paper-based questionnaire, seems to
enhance response rates even further [15,16]. These two types
of questionnaires can be offered simultaneously or sequentially,
a factor that also seems to influence response rates [17].
http://www.jmir.org/2011/3/e76/
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The current study is part of a Dutch nationwide study. This
study, which was initiated in 2007, examines the effects of
childhood cancer and its treatment on reproductive function,
ovarian reserve, and risk of premature menopause in female
childhood cancer survivors. The questionnaire used in this study,
of which both a paper-based version as well as a Web-based
version were available, contains questions about several
fertility-related issues. So far, no studies are available comparing
response rates to a Web- and paper-based version of a
questionnaire on fertility issues among young adult female
cancer survivors. Indeed, previous studies among female
childhood cancer survivors have predominantly used
paper-based questionnaires, telephone interviews, and
face-to-face interviews to collect data [18]. In the US Childhood
Cancer Survivor Study (CCSS) as well as in the UK British
Childhood Cancer Survivor Study (BCCSS), paper-based
questionnaires have been sent to large cohorts of childhood
cancer survivors. These questionnaires contained questions
about sociodemographic items, adverse health outcomes, use
of medications, lifestyle behavior, pregnancy history, and family
history. Reported response rates were 82% (CCSS) and 71%
(BCCSS), respectively [19,20].
In addition, studies investigating response rates to Web-based
questionnaires among survivors of childhood cancer are scarce.
Thompson et al [21] used a Web-based questionnaire to
investigate difficulties regarding romantic relationships in
childhood cancer survivors. For this purpose, 603 survivors
were sent a letter by postal mail inviting them to participate.
Only 60 survivors (10%) agreed to participate and filled out the
Web-based questionnaire. Low response rates were also reported
by Cantrell et al [22] in their study of health-related quality of
life following childhood cancer. A Web-based survey was used,
which was brought to the attention of potential respondents by
posting a link on six different websites intended for use by
survivors of childhood cancer. Although exact response rates
could not be calculated, the authors reported the response rate
to be low and the time needed to collect data to be long. In
another study, childhood cancer survivors were recruited for a
Web-based survey on physical activity through advertisements
posted on cancer survivor–related websites and newsletters [23].
Since that study also used a reactive recruitment method, no
true response rates could be calculated. However, the authors
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stated that they realize that the generalizability of their study
was limited, as the recruitment method used probably had led
to a specific group of survivors responding to the study
invitation.
In conclusion, it is not known what response and participation
rates can be expected when inviting female childhood cancer
survivors to fill out a Web-based or a paper-based questionnaire
on fertility issues. More specifically, no information is available
on the impact of adding a paper-based questionnaire to an
invitation to fill out the Web-based questionnaire. Therefore,
we aimed to evaluate whether sending a mixed invitation
(paper-based together with Web-based questionnaire) rather
than a Web-only invitation (Web-based questionnaire only)
results in higher response and participation rates for female
childhood cancer survivors filling out a questionnaire on fertility
issues. Furthermore, in order to identify possible response bias,
differences in type of response and characteristics of the
responders and nonresponders were investigated. Moreover,
factors influencing preferences for either the Web- or
paper-based version of the questionnaire were examined.

Methods
Eligible survivors for the nationwide study were selected from
a cohort of patients treated for childhood cancer at one of the
five Dutch pediatric oncology centers or one of the two stem
cell transplant centers between 1965 and 2002. Within the
collaborative Dutch Childhood Oncology Late Effects Group,
an electronic database has been set up in each center that
includes patient and treatment details of all patients treated for
cancer before the age of 18 years. Inclusion criteria for the
nationwide study and the current study were identical and were
defined as: female sex, having been treated for a malignancy or
central nervous system tumor before the age of 18, having
survived for at least 5 years, being alive, and being at least 18
years of age at study entry. Patients were excluded if they were
not able to speak or read Dutch or if they had severe sequelae
related to mental health.
The nationwide study consists of three components: a
questionnaire, the provision of a blood sample, and a
transvaginal ultrasound measurement of the reproductive organs.
The last two of these components require a hospital visit.
Patients can either refuse to participate or take part in one, two,
or all three components of the study. For the purpose of the
current report, only the questionnaire component was taken into
account.

Questionnaire and Procedures for Distribution
The questionnaire used in the study is an adaptation of a
well-tested questionnaire used by the Department of
Epidemiology of the Netherlands Cancer Institute in a
large-scale Dutch cohort study on long-term effects of ovarian
stimulation for in vitro fertilization [24]. It addresses the
following issues: sociodemographic characteristics, medical
history, menstrual and reproductive history, pregnancy
outcomes, menopausal symptoms and menopause, and family
history of cancer and family history of subfertility or infertility.
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The paper- and Web-based version of the questionnaire were
identical in terms of the questions asked, their wording, and
their order of presentation. In the Web-based version, however,
questions not relevant to the participant were automatically
skipped. The Web-based version of the questionnaire was
accessible for participants through a website which was specially
designed for the nationwide study.
The study population for this study consisted of 277 female
childhood cancer survivors from three participating centers of
the nationwide study (Emma Children’s Hospital/ Academic
Medical Center Amsterdam, Leiden University Medical Center,
University Medical Center Utrecht/Wilhelmina Children's
Hospital). These women were randomly allocated to two groups:
the mixed invitation group and the Web-only invitations group.

The Mixed Invitation Group
Participants in the mixed invitation group received an invitation
that contained a paper-based questionnaire together with an
instruction sheet for the Web-based questionnaire. This
instruction sheet contained a personalized username, the name
of the website, and a log-in code allowing them to log in to a
secured part of the website and fill out the questionnaire.

The Web-only Invitation Group
Participants in the Web-only group received the
above-mentioned instruction sheet containing the name of the
website and the log-in details alone. However, a paper-based
questionnaire could be acquired by ticking this option on the
informed consent form.
For practical and logistical reasons, invitations for the
nationwide study (and thus for the current study) were sent out
consecutively in batches consisting of invitations to 30 to 50
women. The calculation of the target sample size was based on
the expected proportions of participants in both randomization
groups filling out the paper-based questionnaire. Based on a
previous study by Quigley et al [25], in which similar
randomization groups were used, it was estimated that 77% of
participants in the mixed invitation group and 27% of the
participants in the Web-only invitation group would complete
and return the paper-based version of the questionnaire. With
95% power and a significance level of .05, it was estimated that
a minimum of 26 participants would be required in each group
[26]. However, it was decided to include all women who were
invited for the nationwide study during a fixed period of time
(ie, January 1, 2009, through May 31, 2010), thereby assuring
that the target sample size would be met.
Randomization occurred by sorting the survivors alphabetically
based on the street name of their address, after which the first
half of the survivors was allocated to the mixed invitation group
and the second half to the Web-only invitation group.
All eligible female survivors received a study information
package by postal mail consisting of an informed consent form,
a refusal form, a postage-paid reply envelope, and an instruction
sheet with personalized log-in details. Depending on the
allocated randomization group, a paper-based questionnaire was
added to this study information package. The envelope
containing the study information package was sealed and put
J Med Internet Res 2011 | vol. 13 | iss. 3 | e76 | p.3
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in another envelop together with a cover letter, signed by the
head of the relevant pediatric oncology department, in which
the study was explained very briefly. This was done in order to
give survivors the chance to return the entire study information
package without having to open the envelope containing this
package and without having to read the extensive study
information. Thus, survivors could respond to the study
information package that was sent in four different ways. These
were: (1) sending back a filled-out questionnaire (either
Web-based or paper-based) together with a filled-out informed
consent form, (2) sending back a filled-out informed consent
form only in cases where the potential participant was not
willing to fill out the questionnaire but was willing to take part
in other parts of the study, (3) sending back a filled-out refusal
form, (4) sending back the entire study information package
marked return to sender. For the purpose of this study, survivors
were categorized as being responders if they chose one of the
four above-mentioned response options, otherwise they were
categorized as nonresponders.
Participants in both groups were assured that all information
provided both by the paper-based as well as the Web-based
questionnaire was confidential. Moreover, it was mentioned
that data provided via the Web-based version were transmitted
over a secure Internet connection and could not be viewed by
unauthorized persons.

Follow up and Reminders
If an envelope appeared undeliverable because of an incorrect
or nonexistent postal address, the online telephone directory
was used to find the correct address. If this proved unhelpful,
vital status and current address were checked by means of the
Gemeentelijke Basis Administratie (Dutch Municipal Population
Register).
If the questionnaire was not returned within 3 weeks, a reminder
was sent by postal mail. For participants in the mixed invitation
group, this reminder consisted of a letter in which the relevance
of the study was again stressed and in which the individual was
asked to respond. For participants in the Web-only invitation
group, a paper-based version of the questionnaire was added to
this reminder letter. When, after 3 weeks, still no response was
received, patients in both groups were contacted by telephone
and were asked to respond.
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For the purpose of the current study, response time is defined
as the time (number of days) elapsed between the day the
envelope with the study information package was sent and the
day a response was received.

Data Analysis
Data were analyzed using SPSS for Windows, version 15.0
(SPSS Inc, Chicago, IL, USA). Descriptive statistics were used
to describe differences between (1) participants allocated to the
mixed invitation group and the Web-only invitation group, (2)
respondents filling out the paper-based questionnaire and the
Web-based questionnaire, and (3) responders and nonresponders.
Independent samples t tests and Pearson chi-square tests were
used to test whether these differences were statistically
significant. A P value of less than .05 was considered to be
statistically significant.
Multivariable logistic regression analysis was used to predict
the probability of filling out the Web-based version of the
questionnaire by reporting odds ratios (ORs) and 95%
confidence intervals (CIs). A prediction model was developed
using a backward selection procedure with a P value of .10 as
the criterion for exclusion of variables.

Results
General Response Characteristics
Included in this study were 277 women. Table 1 outlines the
response characteristics of the participants allocated to the two
randomization groups. Response rates were comparable in both
groups (83% in mixed invitation group vs 89% in Web-only
invitation group, P = .20). In addition, participation
rates—defined as the number of women who were willing to
fill out the questionnaire—did not differ significantly between
the mixed invitation group and the Web-only invitation group
(66% or 90/137 vs 59% or 83/140, respectively, P = .27).
Moreover, median response time was comparable in both groups.
In the mixed invitation group, significantly more respondents
filled out the paper-based questionnaire compared with the
Web-only invitation group (83% or 75/90 and 65% or 54/83,
respectively, P = .01).
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Table 1. Response characteristics of the participants receiving the mixed invitation and the Web-only invitation (n = 277)
Mixed Invitation

Web-Only Invitation P Value

Group (n=137)

Group (n=140)

Number of responders, n (%)

114 (83)

124 (89)

.20

Response time in days, median (interquartile range [IQR])

32.5 (54.5)

34.5 (44.8)

.51

By mail

88 (64)

93 (66)

.70

By telephone

29 (21)

31 (22)

.84

After initial invitation

54 (47)

53 (43)

After 1st reminder (by mail)

42 (37)

45 (36)

After 2nd reminder (by telephone)

18 (16)

26 (21)

Returned envelope to sender

6 (5)

10 (8)

Refused (sent back refusal form)

18 (16)

31 (25)

Willing to participate

90 (79)

83 (67)

Paper-based

75 (83)

54 (65)

Web-based

15 (17)

29 (35)

Reminders sent, n (%)

Timing of response, n (%)

.56

Type of response, n (%)

.12

Type of questionnaire filled out, n (%)

Figure 1 summarizes the participant flow. Overall there were
no differences between the responders in the mixed invitation
group and the Web-only invitation group with respect to the
number of women responding after the initial invitation, after
the first reminder, and after the second reminder. However,
when the results regarding the timing of the response are related
to the type of questionnaire filled out by the respondents, some
differences between the two groups appear. Among the group
of responders who sent back either type of the questionnaire
before the first postal reminder was sent, that is, the “fast
responders,” the proportion of responders filling out the
paper-based version of the questionnaire was significantly larger
in the mixed invitation compared with the Web-only invitation
group (74% or 32/43 vs 51% or 18/35, respectively, P = .04).
This difference in type of response remained after the first postal
reminder (to which a paper-based version of the questionnaire
was added) was sent, but it was no longer statistically
significant: 91% (30/33) in the mixed invitation group compared
with 75% (24/32) in the Web-only invitation group filled out
the paper-based version of the questionnaire after being
reminded by postal mail (P = .09).
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When the 238 women who responded to the study invitation by
sending back the questionnaire, the informed consent form, the
refusal form, or the entire study information package were
compared with the 39 women who did not respond at all, it
appeared that these two groups did not significantly differ
regarding age, age at diagnosis, or type of diagnosis. The
nonresponder group included 20 survivors (12 of 137 or 9% in
the mixed invitation group and 8 of 140 or 6% in the Web-only
invitation group) whose postal address could not be verified
and who could not be contacted by telephone either. It was
decided to consider these survivors to be nonresponders.
However, they might not be “true” nonresponders since it is not
known whether they indeed received the study information
package and the postal reminder.
Comparing the 173 women who participated in this study with
the 104 women who did not participate (ie, women indicating
they refused to participate and women who did not respond)
did not reveal significant differences regarding current age or
age at diagnosis. However, it appeared that the proportion of
women with leukemia was significantly higher in the participant
group compared with the nonparticipant group (52% or 90/173
vs 38% or 39/104, respectively, P = .02) (data not shown).
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Figure 1. Flow diagram of participants.

Characteristics of Questionnaire Respondents
Table 2 shows the characteristics of the 173 women who
returned a questionnaire. It appeared that the 44 women who
filled out the Web-based version of the questionnaire were more
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likely to have had a higher educational level than the 129 women
who filled out the paper-based version (P = .01). No differences
were found regarding age, type of diagnosis, age at diagnosis,
employment status, or marital status.
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Table 2. Characteristics of respondents who filled out the paper-based and the Web-based questionnaire (n = 173)
Paper-Based Questionnaire (n=129) Web-Based Questionnaire (n=44)

P Value

Age in years, mean ± SD (range)

29.7 ± 7.9 (18.8-52.3)

30.9 ± 8.6 (19.4-52.1)

.40

Age at diagnosis in years, mean ±
SD (range)

7.4 ± 4.7 (0.4-19.5)

8.9 ± 4.6 (0.6-15.9)

.07

Leukemias

70 (54)

20 (45)

Lymphomas

17 (13)

9 (21)

Brain and central nervous system
cancers

5 (4)

3 (7)

Bone tumors

10 (8)

2 (5)

Neuroblastomas

6 (5)

1 (2)

Germ cell tumors

3 (2)

2 (5)

Nephroblastomas

5 (4)

3 (7)

13 (10)

4 (9)

High

30 (24)

19 (43)

Medium

78 (62)

24 (55)

Low

18 (14)

1 (2)

Unemployed

28 (22)

4 (9)

Student

15 (12)

8 (18)

Employed

82 (66)

32 (73)

Never married

86 (67)

29 (66)

Married

39 (31)

15 (34)

Divorced

3 (2)

0

Type of diagnosis, n (%)

Other
Educational level, n (%)

.73

a

.01

Employment status, n (%)

.12

Marital status, n (%)

.56

a

Categorized as low, up to and including lower technical and vocational training; medium, up to and including secondary technical and vocational
training; and high, up to and including higher technical and vocational training and university

Among the group of respondents filling out the questionnaire,
it was investigated which factors influenced the probability of
filling out either the paper- or the Web-based version of the
questionnaire. Table 3 shows the odds ratios and 95% confidence
intervals (CI) for the variables in the final model of the logistic
regression analysis. Age, educational level, employment status,
and randomization group were significant factors influencing
the probability of filling out the Web-based questionnaire. More
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specifically, the probability of filling out the Web-based
questionnaire was higher for participants allocated to the
Web-based invitation group for participants who were older,
and for participants with a higher educational level. Finally,
students appeared to have a higher probability of filling out the
Web-based questionnaire compared with participants who were
employed.
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Table 3. Factors associated with the probability of filling out the Web-based version of the questionnaire: results of logistic regressiona
P value

95% CI
Lower

Upper

Age

.01

1.08

1.02

1.15

Randomization group (reference group: mixed invitation group)

.01

2.85

1.31

6.21

Educational level (reference group: high level)

.04

Medium

0.65

0.28

1.53

Low

0.06

0.01

0.52

Student

3.25

1.00

10.56

Unemployed

0.35

0.10

1.29

Employment status (reference group: employed)

a

OR

.03

Nagelkerke pseudo R2 = 0.21

Discussion
Statement of Principal Findings
In the present study, we examined differences in response
between female childhood cancer survivors who received either
a mixed invitation (paper-based questionnaire together with
log-in details for Web-based questionnaire) or a Web-only
invitation (log-in details only). The results show that survivors
receiving the mixed invitation preferred filling out the
paper-based version instead of the Web-based questionnaire as
compared with the survivors receiving the Web-only invitation.
Thus, when a paper-based version of the questionnaire was
added to an invitation in which also the possibility of filling out
the Web-based version was mentioned, the survivors were more
likely to choose the paper-based option. Moreover, when the
results regarding the timing of the response are taken into
account this finding is endorsed since a large proportion (75%,
24/32) of females who initially received the log-in details only
responded by filling out the paper-based questionnaire after
they received a postal reminder (3 weeks later) to which a
paper-based version of the questionnaire was added. This
proportion is comparable to the proportion of females filling
out the paper-based questionnaire immediately after the
invitation (ie, before the postal reminder) among those who
initially received the log-in details together with the paper-based
version of the questionnaire (74%, 24/32).

Comparison With Other Studies
To our knowledge, no studies are available that have compared
response rates to a Web- and paper-based version of a
questionnaire on reproductive and fertility issues among young
adult women. However, a few studies are available that have
evaluated these issues by means of a Web-based questionnaire
only. In a group of female survivors of breast cancer, the
response rate to this type of questionnaire was 51% [27,28]
whereas in a group of women aged 17 to 21 years, this rate was
72% [29]. However, no information was provided regarding
characteristics of the nonresponder group.
In our study, the overall response rates in the mixed invitation
group and the Web-only invitation group did not differ. This
result is in line with the results found in the study of Quigley
http://www.jmir.org/2011/3/e76/
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et al [25]. In the study by Quigley et al, military personnel were
requested to participate in a survey on information services. In
one study group, a paper-based questionnaire was used with an
added option of completing the questionnaire via the Internet.
In the other study group, an Internet-based questionnaire was
used with an added option of completing a paper version of the
questionnaire by mail. Although response rates in both study
groups were lower (42% and 37% respectively) than the
response rates found in our study, differences in response rates
between the two groups were not found, as was the case in our
study. Furthermore, of the participants receiving the paper-based
questionnaire with the Internet option, 77% chose to complete
paper-based questionnaire. In our study, a similar proportion of
participants in the mixed invitation group filled out the
paper-based questionnaire, that is, 83%. However, Quigley et
al found that of the participants receiving the Web-based
questionnaire with the option of the paper-based version, 73%
chose to complete the Web-based questionnaire, while in our
study the proportion of women in the Web-only invitation group
who filled out the Web-based questionnaire was much lower
(35%).
Furthermore, the participation rates (ie, the proportion of women
who filled out the questionnaire) measured in our study can be
considered as being rather high (66% in the mixed invitation
group and 59% in the Web-only invitation group). In other
studies using Web-based questionnaires in combination with
paper-based versions these rates are, in general, lower
[17,25,30]. A possible explanation for the high response rates
found in our study might be the salience of the study topic. It
is known that potential participants are more likely to respond
to both paper-based and Web-based surveys when the salience
of the topic, defined as the degree to which the topic is of interest
or is relevant for participants, is high [5,12,31]. Moreover, the
questionnaire used in the current study was one of the three
study components used in a nationwide study on fertility issues
in female childhood cancer survivors, with the other two study
components being the provision of a blood sample and a
transvaginal ultrasound measurement of the reproductive organs.
It is known that female survivors of childhood cancer are in
need of information regarding their reproductive function
[32,33]. Therefore, participation in this study might be appealing
for a large group of the invited females, resulting in higher
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response rates compared with studies in which a questionnaire
is the only measurement instrument used.

result in higher response rates when offered on paper needs
further investigation.

Our results show that the use of reminders improved the
response rates substantially. After the first reminder (a letter
sent by postal mail), the response almost doubled in both
randomization groups. Other studies support our finding that
both postal and telephone reminders are effective in increasing
response rates for both Web-based surveys as well as traditional
paper-based surveys [16,34,35].

In addition, the topic of our questionnaire can be considered to
be rather personal. It is known that questionnaires containing
questions of a sensitive nature result in lower response rates
[31,38]. Although to our knowledge, studies investigating
differences in response rates to paper-based and Web-based
questionnaires taking into account the degree of sensitivity of
the questions are lacking, one could assume that the sensitivity
of our topic may have resulted in more respondents filling out
the paper-based questionnaire especially since it is known that
respondents filling out questionnaires through the Internet have
doubts about their privacy and the confidentiality of their
responses [10,40]. Despite the fact that data security and
confidentiality were stressed in the letter accompanying our
Web-based questionnaire, this might have led to more women
filling out the paper-based questionnaire.

In our study, the majority of the respondents preferred filling
out the paper-based version of the questionnaire over filling out
the Web-based version. Moreover, age, educational level, and
employment status appeared to be important factors influencing
the decision to fill out either version of the questionnaire. Our
finding that women with a high education level as well as
students tended to choose Web-based questionnaires over
paper-based questionnaires is in line with previously published
results [5,30,36]. However, results of the present study could
not endorse other study results stating that Web-based
questionnaires are more likely to attract younger respondents
than paper-based questionnaires [6,36].
Another factor that may have played a role in the decision of
the respondents to fill out either the paper-based or the
Web-based version of the questionnaire is the length of the
questionnaire used in the current study, which was rather long.
The paper-based version consisted of 122 questions covering
32 pages. The Web-based questionnaire required several
computer screens, with the number of questions on one screen
depending on the type and length of the questions. For women
filling out the Web-based version of the questionnaire, the
median (IQR) time spent on filling out the questionnaire, which
was automatically registered by the Web-based questionnaire
tool, was 42.7 minutes (28.7 minutes to 67.8 minutes).
Unfortunately, in the current study these data were not collected
for the group of women filling out the paper-based version of
the questionnaire. However, in the larger nationwide study, of
which this study is part, a question was added to the paper-based
questionnaire at a later point in time asking how much time was
spent filling out the questionnaire. Median (IQR) time spent in
this group (n = 145) was 30.0 minutes (30.0 minutes to 60.0
minutes) minutes. Thus, although this information was recorded
among a different group of participants, it seems that filling out
the paper-based version of the questionnaire took less time
compared with the Web-based version. Various studies have
shown the length of both Web-based and paper-based
questionnaires to be negatively related to response rates
[31,37-39]. However, no literature is available on differences
in response rates to paper-based and Web-based questionnaires
related to the length of a questionnaire. The results of our study
seem to indicate that people tend to choose the paper-based
version of a questionnaire when it concerns a long questionnaire.
However, whether shorter surveys result in higher response
rates when they are offered through the Web and longer surveys
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Limitations of Current Study
An important limitation of our study is the generalizability of
the results found. Our study population mainly consisted of
relatively young women, and thus the results may be less
representative of older age groups or mixed groups including
males. Moreover, our study population represents a rather unique
clinic population, that is, long-term survivors of childhood
cancer. In addition, the topic of the questionnaire used cannot
be considered a conventional subject. Therefore, caution should
be exercised when translating the results found in the current
study to other study groups or other study topics. Furthermore,
the available data on the nonresponders in the present study
were limited to age, age at diagnosis, and type of diagnosis. As
a consequence, potential bias introduced due to nonresponse,
also influencing the generalizability, could not be investigated
extensively. However, in many of the studies using both
paper-based as well as Web-based questionnaires, data on
nonresponders are not available at all. As nonresponse to surveys
seems to be increasing in recent years [41,42], future studies
investigating the degree of bias as well as its consequences for
the interpretation of data collected by paper-based and
Web-based questionnaires are of great importance.

Conclusions
Survivors of childhood cancer from this era represent a highly
mobile group, and they may not be as available or as responsive
to contact by traditional mail methods [43]. Successful
recruitment of this population will require new methods of
contact such as email and Web-based methods. Therefore,
although our findings indicate that most survivors preferred the
paper-based version over the Web-based version when offered
both, we conclude that Web-based questionnaires are promising
data collection tools for childhood cancer survivors. However,
researchers should carefully weigh the methodological benefits
and barriers of using either a paper-based or a Web-based
questionnaire for this group of subjects, taking into account
possible response bias.

J Med Internet Res 2011 | vol. 13 | iss. 3 | e76 | p.9
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

van den Berg et al

Acknowledgments
This study was financially supported by the Dutch Cancer Society (grant number VU 2006-3622) and by the Children Cancerfree
Foundation.

Conflicts of Interest
None declared

References
1.

2.
3.
4.

5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

16.

17.
18.
19.

20.

21.
22.

International Telecommunication Union. The world in 2010. ICT facts and figures. Geneva, Switzerland: Telecommunication
Development Bureau; 2010. URL: http://www.itu.int/ITU-D/ict/material/FactsFigures2010.pdf [accessed 2011-08-19]
[WebCite Cache ID 613PgTZtL]
Internet World Stats. Bogata, Columbia: Miniwatts Marketing Group URL: http://www.internetworldstats.com/ [accessed
2010-12-13] [WebCite Cache ID 5uwVh5p9h]
Pealer LN, Weiler RM, Pigg RM, Miller D, Dorman SM. The feasibility of a web-based surveillance system to collect
health risk behavior data from college students. Health Educ Behav 2001 Oct;28(5):547-559. [Medline: 11575685]
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]
Hoonakker P, Carayo P. Questionnaire Survey Nonresponse: A Comparison of Postal Mail and Internet Surveys. International
Journal of Human-Computer Interaction 2009;25(5):348-373. [doi: 10.1080/10447310902864951]
Klovning A, Sandvik H, Hunskaar S. Web-based survey attracted age-biased sample with more severe illness than paper-based
survey. J Clin Epidemiol 2009 Oct;62(10):1068-1074. [doi: 10.1016/j.jclinepi.2008.10.015] [Medline: 19246177]
Eysenbach G, Wyatt J. Using the Internet for surveys and health research. J Med Internet Res 2002;4(2):E13 [FREE Full
text] [doi: 10.2196/jmir.4.2.e13] [Medline: 12554560]
Braithwaite D, Emery J, De Lusignan S, Sutton S. Using the Internet to conduct surveys of health professionals: a valid
alternative? Fam Pract 2003 Oct;20(5):545-551 [FREE Full text] [Medline: 14507796]
Fleming CM, Bowden M. Web-based surveys as an alternative to traditional mail methods. J Environ Manage 2009
Jan;90(1):284-292. [doi: 10.1016/j.jenvman.2007.09.011] [Medline: 18082316]
Sax LJ, Gilmartin SK, Bryant AN. Assessing response rates and nonresponse bias in Web and paper surveys. Research in
Higher Education 2003;44(4):409-432.
Greenlaw C, Brown-Welty S. A comparison of web-based and paper-based survey methods: testing assumptions of survey
mode and response cost. Eval Rev 2009 Oct;33(5):464-480. [doi: 10.1177/0193841X09340214] [Medline: 19605623]
Dillman DA, Smyth JD. Design effects in the transition to web-based surveys. Am J Prev Med 2007 May;32(5
Suppl):S90-S96. [doi: 10.1016/j.amepre.2007.03.008] [Medline: 17466824]
Kiernan NA, Kiernan M, Oyler MA, Gilles C. Is a web survey as effective as a mail survey? A field experiment among
computer users. American Journal of Evaluation 2005;26(2):245-252. [doi: 10.1177/1098214005275826]
McCabe SE. Comparison of web and mail surveys in collecting illicit drug use data: a randomized experiment. J Drug Educ
2004;34(1):61-72. [Medline: 15468748]
Guise V, Chambers M, Välimäki M, Makkonen P. A mixed-mode approach to data collection: combining web and paper
questionnaires to examine nurses' attitudes to mental illness. J Adv Nurs 2010 Jul;66(7):1623-1632. [doi:
10.1111/j.1365-2648.2010.05357.x] [Medline: 20497273]
McCabe SE, Diez A, Boyd CJ, Nelson TF, Weitzman ER. Comparing web and mail responses in a mixed mode survey in
college alcohol use research. Addict Behav 2006 Sep;31(9):1619-1627. [doi: 10.1016/j.addbeh.2005.12.009] [Medline:
16460882]
Chizawsky LL, Estabrooks CA, Sales AE. The feasibility of Web-based surveys as a data collection tool: a process evaluation.
Appl Nurs Res 2011 Feb;24(1):37-44. [doi: 10.1016/j.apnr.2009.03.006] [Medline: 20974058]
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]
Hawkins MM, 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]
Robison LL, Mertens AC, Boice JD, Breslow NE, Donaldson SS, Green DM, et al. Study design and cohort characteristics
of the Childhood Cancer Survivor Study: a multi-institutional collaborative project. Med Pediatr Oncol 2002
Apr;38(4):229-239. [Medline: 11920786]
Thompson AL, Marsland AL, Marshal MP, Tersak JM. Romantic relationships of emerging adult survivors of childhood
cancer. Psychooncology 2009 Jul;18(7):767-774. [doi: 10.1002/pon.1471] [Medline: 19061200]
Cantrell MA, Lupinacci P. Investigating the determinants of health-related quality of life among childhood cancer survivors.
J Adv Nurs 2008 Oct;64(1):73-83. [doi: 10.1111/j.1365-2648.2008.04760.x] [Medline: 18808594]

http://www.jmir.org/2011/3/e76/

XSL• FO
RenderX

J Med Internet Res 2011 | vol. 13 | iss. 3 | e76 | p.10
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
23.

24.

25.

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41.
42.
43.

van den Berg et al

Finnegan L, Wilkie DJ, Wilbur J, Campbell RT, Zong S, Katula S. Correlates of physical activity in young adult survivors
of childhood cancers. Oncol Nurs Forum 2007 Sep;34(5):E60-E69 [FREE Full text] [doi: 10.1188/07.ONF.E60-E69]
[Medline: 17878118]
de Boer EJ, den Tonkelaar I, te Velde ER, Burger CW, van Leeuwen FE, OMEGA-project group. Increased risk of early
menopausal transition and natural menopause after poor response at first IVF treatment. Hum Reprod 2003
Jul;18(7):1544-1552 [FREE Full text] [Medline: 12832386]
Quigley B, Riemer RA, Cruzen D, Rosen S. Internet versus paper survey administration: Preliminary finding on response
rates. 2000 Nov 9 Presented at: 42nd Annual Conference of the International Military Testing Association; November 7-9,
2000; Edinburgh, Scotland URL: http://www.imta.info/PastConferences/Year2000.aspx
Twisk JWR. Inleiding in de toegepaste biostatistiek [Introduction to Applied Biostatistics]. Maarssen, The Netherlands:
Elsevier Gezondheidszorg; 2007.
Partridge AH, Gelber S, Peppercorn J, Sampson E, Knudsen K, Laufer M, et al. Web-based survey of fertility issues in
young women with breast cancer. J Clin Oncol 2004 Oct 15;22(20):4174-4183. [doi: 10.1200/JCO.2004.01.159] [Medline:
15483028]
Partridge AH, Gelber S, Peppercorn J, Ginsburg E, Sampson E, Rosenberg R, et al. Fertility and menopausal outcomes in
young breast cancer survivors. Clin Breast Cancer 2008 Feb;8(1):65-69. [Medline: 18501060]
Shrestha A, Nohr EA, Bech BH, Ramlau-Hansen CH, Olsen J. Parental age at childbirth and age of menarche in the offspring.
Hum Reprod 2010 Mar;25(3):799-804 [FREE Full text] [doi: 10.1093/humrep/dep473] [Medline: 20089523]
Shih T, Fan X. Comparing response rates from web and mail surveys: a meta-analysis. Field Methods 2008;20(3):249-271.
[doi: 10.1177/1525822X08317085]
Fan W, Yan Z. Factors affecting response rates of the web survey: A systematic review. Computers in Human Behavior
2010;26(2):132-139. [doi: 10.1016/j.chb.2009.10.015]
Zebrack BJ, Casillas J, Nohr L, Adams H, Zeltzer LK. Fertility issues for young adult survivors of childhood cancer.
Psychooncology 2004 Oct;13(10):689-699. [doi: 10.1002/pon.784] [Medline: 15386645]
Langeveld NE, Grootenhuis MA, Voûte PA, de Haan RJ, van den Bos C. Quality of life, self-esteem and worries in young
adult survivors of childhood cancer. Psychooncology 2004 Dec;13(12):867-881. [doi: 10.1002/pon.800] [Medline: 15386796]
Schonlau M, Asch BJ, Du C. Web surveys as part of a mixed-mode strategy for populations that cannot be contacted by
e-mail. Social Science Computer Review 2003;21(2):218-222. [doi: 10.1177/0894439303021002007]
Mavis BE, Brocato JJ. Postal surveys versus electronic mail surveys. The tortoise and the hare revisited. Eval Health Prof
1998 Sep;21(3):395-408. [Medline: 10350958]
Smith B, Smith TC, Gray GC, Ryan MA, Millennium Cohort Study Team. When epidemiology meets the Internet: Web-based
surveys in the Millennium Cohort Study. Am J Epidemiol 2007 Dec 1;166(11):1345-1354 [FREE Full text] [doi:
10.1093/aje/kwm212] [Medline: 17728269]
Walston JT, Lissitz RW, Rudner LM. The influence of web-based questionnaire presentation variations on survey cooperation
and perceptions of survey quality. Journal of Official Statistics 2006;22(2):271-291.
Edwards P, Roberts I, Clarke M, DiGuiseppi C, Pratap S, Wentz R, et al. Increasing response rates to postal questionnaires:
systematic review. BMJ 2002 May 18;324(7347):1183 [FREE Full text] [Medline: 12016181]
Galesic M, Bosnjak M. Effects of questionnaire length on participation and indicators of response quality in a web survey.
Public Opinion Quarterly 2009;73(2):349-360. [doi: 10.1093/poq/nfp031]
Eaton DK, Brener ND, Kann L, Denniston MM, McManus T, Kyle TM, et al. Comparison of paper-and-pencil versus Web
administration of the Youth Risk Behavior Survey (YRBS): risk behavior prevalence estimates. Eval Rev 2010
Apr;34(2):137-153. [doi: 10.1177/0193841X10362491] [Medline: 20234000]
De Leeuw E, De Heer W. Trends in household survey nonresponse: A longitudinal and international comparison. In: Groves
RM, Dillman DA, Eltinge JL, Little RJA, editors. Survey Nonresponse. New York, NY: John Wiley & Sons, Inc; 2002:41-54.
Connelly NA, Brown TL, Decker DJ. Factors affecting response rates to natural resource - focused mail surveys: Empirical
evidence of declining rates over time. Society & Natural Resources 2003;16(6):541-549. [doi: 10.1080/08941920309152]
Leisenring WM, Mertens AC, Armstrong GT, Stovall MA, Neglia JP, Lanctot JQ, et al. Pediatric cancer survivorship
research: experience of the Childhood Cancer Survivor Study. J Clin Oncol 2009 May 10;27(14):2319-2327. [doi:
10.1200/JCO.2008.21.1813] [Medline: 19364957]

Abbreviations
BCCSS: British Childhood Cancer Survivor Study
CCSS: Childhood Cancer Survivor Study
CI: confidence interval
IQR: interquartile range
OR: odds ratio
SD: standard deviation

http://www.jmir.org/2011/3/e76/

XSL• FO
RenderX

J Med Internet Res 2011 | vol. 13 | iss. 3 | e76 | p.11
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

van den Berg et al

Edited by G Eysenbach; submitted 20.12.10; peer-reviewed by Z Yan, I mohd amin; comments to author 22.04.11; revised version
received 14.06.11; accepted 14.06.11; published 29.09.11
Please cite as:
van den Berg MH, Overbeek A, van der Pal HJ, Versluys AB, Bresters D, van Leeuwen FE, Lambalk CB, Kaspers GJ, van Dulmen-den
Broeder E
Using Web-Based and Paper-Based Questionnaires for Collecting Data on Fertility Issues Among Female Childhood Cancer Survivors:
Differences in Response Characteristics
J Med Internet Res 2011;13(3):e76
URL: http://www.jmir.org/2011/3/e76/
doi:10.2196/jmir.1707
PMID:21955527

©Marleen H. van den Berg, Annelies Overbeek, Helena J. van der Pal, A. Birgitta Versluys, Dorine Bresters, Flora E. van
Leeuwen, Cornelis B. Lambalk, Gertjan J.L. Kaspers, Eline van Dulmen-den Broeder. Originally published in the Journal of
Medical Internet Research (http://www.jmir.org), 29.09.2011. This is 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 the Journal of Medical Internet Research, is
properly cited. The complete bibliographic information, a link to the original publication on http://www.jmir.org/, as well as this
copyright and license information must be included.

http://www.jmir.org/2011/3/e76/

XSL• FO
RenderX

J Med Internet Res 2011 | vol. 13 | iss. 3 | e76 | p.12
(page number not for citation purposes)

