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Abstract

Background: Electronic applications are increasingly being used in hospitals for numerous purposes.

Objective: Our aim wasto assess differencesin the characteristics of patients who choose paper versus electronic questionnaires
and to evaluate the data quality of both approaches.

Methods: Between October 2012 and June 2013, 136 patients participated in a study on diagnosis-induced stress and anxiety.
Patients were asked to fill out questionnaires at six different moments during the diagnostic phase. They were given the opportunity
to fill out the questionnaires on paper or electronically (a combination of tablet and Web-based questionnaires). Demographic
characteristics and completeness of returned data were compared between groups.

Results: Nearly two-thirds of patients (88/136, 64.7%) choseto fill out the questionnaires on paper, and just over athird (48/136,
35.3%) preferred the electronic option. Patients choosing electronic questionnaires were significantly younger (mean 47.3 years
vs mean 53.5 in the paper group, P=.01) and higher educated (P=.004). There was significantly more missing information (ie, at
least one question not answered) in the paper group during the diagnostic day compared to the electronic group (using a tablet)
(28/88 vs 1/48, P<.001). However, in the week after the diagnostic day, missing information was significantly higher in the
electronic group (Web-based questionnaires) compared to the paper group (41/48 vs 38/88, P<.001).

Conclusions: Younger patients and patients with ahigher level of education have a preference towardsfilling out questionnaires
electronically. In the hospital, a tablet is an excellent medium for patients to fill out questionnaires with very little missing
information. However, for filling out questionnaires at home, paper questionnaires resulted in a better response than Web-based
guestionnaires.

(J Med I nternet Res 2014;16(10):€239) doi: 10.2196/jmir.3578
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for research purposes, for collecting patient-reported outcomes,
and questionnaires[1-3]. Some of the most important advantages
of electronic over paper questionnaires include easy usage and
immediate electronic storage of results. The use of electronic
applications has been evaluated for informed consenting
procedures, assessing quality of life, medical education,

Introduction

With the evol ution of modern technol ogy, el ectronic applications
areincreasingly being used in hospital's. Web-based applications
and touchscreen devices are finding their way into hospitals for
numerous purposes. These electronic applications can be useful
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interventions, diagnostics, and filling out questionnaires
[1,3-11].

Obtaining high response rates without missing information is
important for research purposes, as non-responders can bias
study results [12]. Response rates have been found to be lower
using electronic questionnaires compared to paper questionnaires
[13-15]. In order to potentially improve response rates, specific
patient subgroupswith apreference for el ectronic questionnaires
could be identified. For example, elderly patients may not be
as experienced with electronic applications. Aiello et al
compared the use of a tablet to paper questionnaires in a
mammography clinic. They found that older women (>60 years)
had a dlightly harder time learning to use the tablet compared
to younger patients, but preference towardsthe tablet was similar
in both groups [2].

The aim of our study was to assess differences in demographic
characteristics of patients choosing paper versus electronic
guestionnaires and to evaluate data quality and completeness
of data of both approaches.

Methods

Study Context

This study was performed in the University Medical Center
Utrecht, the Netherlands (approximate caseload of 180 newly
diagnosed breast cancer patients per year). In 2011, same-day
diagnosis for breast cancer was introduced with the aim to
provide a definitive diagnosis within one day in over 80% of
patients. Reducing the time of uncertainty about a diagnosis
could potentially reduce anxiety and stress. All patients
suspected of breast cancer visited the outpatient breast clinic
and underwent physical examination, diagnostic imaging
(mammography and ultrasound) with a histological biopsy if
indicated, and received a final diagnosis at the end of the day
after amultidisciplinary meeting.

Between mid-October 2012 and June 2013, all patientsreferred
to the same-day diagnosis out-patient breast clinic wereeligible
to participate in the study. Approval for this study was obtained
fromthelocal ethics committee, and all patients signed written
informed consent. All patients were asked to fill out the 6-item
State Trait Anxiety Inventory (STAI) [16,17] questionnaire at
six different time points (measuring moments) during the
diagnostic phaseto evaluate levels of stressand anxiety (Figure
1). Patients were given the opportunity to fill out the
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questionnaires electronically (Figure 2) or on paper (Figure 3).
Preference towards paper or electronic questionnaires was
measured at baseline. The paper questionnaires were returned
by mail. Inthe electronic scenario, thefirst three questionnaires
(administered on the day of diagnosis in the hospital) were
offered by means of tablets (iPad). For the last three electronic
guestionnaires that were to be filled out at home, we used
Web-based (hypertext markup language [HTML])
guestionnaires. An email with login information to the
guestionnaires was sent to participants by email on the
diagnostic day. The STAI questionnaire was displayed on one
page, and all six questions needed to be answered before the
form could be submitted. If a question was left blank, an
automated message appeared saying that all questions needed
to be answered. Patientswere not ableto look back at previously
completed questionnaires. The tablets were also used for
providing information and entertainment. An information app
was built to provide information on the diagnostic process,
diagnostic procedures, treatment team, and routing during the
diagnostic day. Several forms of entertainment were available
on the tablet, including digital newspapers, magazines, games,
and music. The paper questionnaires were returned by mail in
a pre-stamped return envel ope.

Outcome M easures

Outcome measures included differences in demographic
characteristics between patients choosing paper or electronic
guestionnaires and data quality, focusing on age, reason for
referral, breast cancer history, level of education, and baseline
anxiety. Data quality was assessed by focusing on missing
information, defined as a questionnaire containing at least one
unanswered question. To assess if a breast cancer diagnosis
affected the quality of data, subgroup analysis including only
patients with a benign diagnosis was performed.

Methodsfor Data Analysis

Demographics, history of breast disease, and diagnostic findings
were described as proportions and means with standard
deviation. Differencesin demographic characteristics, reported
anxiety score, and completeness of reported data between the
electronic and the paper group were compared by means of
chi-square test and independent samples t test, where
appropriate. Significant differences were defined as P values
of .05 or less. All statistical analyses were performed using
SPSS version 20.0.

Figure 1. Overview of the six measuring moments during the diagnostic phase to evaluate level of stress and anxiety.
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Figure 2. Screenshot of the electronic questionnaire (measuring moment 2).
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Vragenlijst B Hieronder staat een aantal uitspraken die mensen hebben gebruikt om te beschrijven hoe ze zich voelden. We vragen u elke vraag

te lezen en de meest passende score aan te klikken om aan te geven hoe u zich op dit (specifieke) moment voelt.
Er zijn geen goede of foute antwoorden. Denk niet te lang na over de antwoorden, maar klik het antwoord aan dat voor uw gevoel
het beste uitdrukt hoe u zich op dit moment voelt.

* Dit is een gestandaardiseerde vragenlyjst. Sommige vragen kunnen hierdoor op bepaalde momenten als vreemd of niet passend
overkkomen. We hapen toch dat u steeds alle onderdelen invult. Alleen dan krijgen we een goed beeld van de ervaring en beleving
van patiénten tijdens sneldiagnostiek.
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Figure 3. Screenshot of the paper questionnaire (measuring moment 2).
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Invulmoment: tijdens wachttijd voor de onderzoeken bij de Radiolagie
Plaats: in de wachtkamer van de Radiologie (wachtruimte 5b).

Vragenlijst: B

Vragenlijst B

Hieronder staat een aantal uitspraken die mensen hebben gebruikt om te beschrijven hoe ze zich voelden.
We vragen u elke vraag te lezen en de meest passende score te omcirkelen om aan te geven hoe u zich op dit
(specifieke) moment voelt.

Er zijn geen goede of foute antwoorden. Denk niet te lang na over de antwoorden, maar omcirkel het
antwoord dat voor uw gevoel het beste uitdrukt hoe u zich op dit moment voelt.

*Dit is een gestandaardiseerde vragenlijst. Sommige vragen kunnen hierdoor op bepaalde momenten als
vreemd of niet passend overkomen. We hopen toch dat u steeds alle onderdelen invult. Alleen dan krijgen we
een goed beeld van de ervaring en beleving van patiénten tijdens sneldiagnostiek.

Helemaal niet Enigszins Matig Heel erg
1. Ik voel me kalm 1 2 3 4
2.1k ben gespannen 1 2 3 4
3. Ik ben overstuur 1 2 3 4
4. Ik ben ontspannen 1 2 3 4
5. Ik voel me tevreden 1 2 3 4
6. Ik maak me zorgen 1 2 3 4

Ruimte voor een toelichting op uw antwoorden:

*Vragenlijst B = 6-itemversie van de State Scale van de State-Trait Anxiety Inventory [STAI)
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Results

Demographic Data

Of 321 patients referred to our out-patient breast clinic, 136
patients (42.4%) agreed to participate in the study. All patients
were offered the choice of paper or electronic questionnaires.

The mean age was 51.3 years (range 18-85 years) and 35.3%
(48/136) patients chose to fill out the questionnaires
electronically (Table 1). Reason for referral, family history of
breast cancer, and breast-related medical history were similar
in both groups. Baseline anxiety scores (as measured by the
STAI) did not differ between the groups (46.4 in the paper group
versus 43.8 in the electronic group, P=.30). Diagnosticimaging
findings and proportion of patients undergoing biopsy were
similar in both groups. Patients choosing to fill out
guestionnaires electronically were significantly younger
compared to those opting for paper questionnaires (47.3 years

http://www.jmir.org/2014/10/e239/
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vs53.5, respectively; P=.01) and had ahigher level of education
(P=.004).

Outcome Data: Missing Information

There was significantly more missing information (ie,
guestionnaires containing at least one unanswered question) in
the paper group during the diagnostic day (measuring moments
1-3) compared to the electronic group (28/88 vs 1/48, P<.001)
(Table 2). In the paper group, this included two patients who
did not fill out one or two questions (instead of complete
guestionnaires not filled out).

In the week after the diagnostic day (measuring moments 4-6),
missing information was significantly more prevalent in the
electronic group (41/48, 85%) compared to the paper group
(38/88, 43%) (P<.001). This included 7 patients in the paper
group who left one or two questions unanswered. These
differences persisted in subgroup analysisincluding only patients
with abenign diagnosis.
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Table 1. Demographic characteristics of patients undergoing 1-day diagnosisfor suspected breast cancer, comparing patients choosing paper questionnaires
(n=88) to those choosing electronic questionnaires (n=48).

Characteristics Paper, n (%) Electronic, n (%) P value®
Female 86 (98) 47 (98) 4P
Agein years, mean (SD), range 53.5(14.1), 22-85 47.3 (11.4), 18-66 .01°¢
Reason for referral

Screening 27 (31) 16 (37) 750

Palpable |esion/symptoms 61 (69) 32(67)
Positive family history of breast cancer —yes 34 (39) 13(27) 18°
Previous breast disease/complaints — yes 28 (32) 19 (40) 36°
Previous breast cancer diagnosis—yes 4(5) 3(6) 67°
Breast Imaging Reporting and Data System (BI-RADS) classification suspected lesion

| 18 (21) 9(19) 54°

I 34 (39) 22 (46)

i 9 (10) 9(19)

Vi 15 (17) 5(10)

v 10 (11) 3(6)

VI 1(D) 0(0)

No imaging performed 1(1) 0(0)
Biopsy performed

No 51 (58) 29 (60) 62°

Yes, histology 32(36) 18 (38)

Yes, cytology 5(6) 1(2
Cancer —yes 16 (18) 7(15) 59°
Level of education @

Low-moderate® 21 (26) 1(3) .004P

Moderate-high' 27(33) 10(29)

High® 33(41) 24 (69)

Missing 7 13
Mean baseline anxiety score, STAI (SD) 46.4 (13.3) 43.8 (13.5) .30¢

8 values are based on valid proportions.

bCalculated by chi-square test.

CCalculated by independent samplest test.

d\_evel of education is based on the Dutch educational system

€ ow-moderate education includes primary education/low pre-vocational/secondary general education.
fModerateuhigh education includes secondary vocational/higher general and pre-university education.
9High education includes higher vocational education/university.
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Table 2. Differencesin proportion of patients with incompletely filled out questionnaires between patients opting for paper questionnaires (n=88) and

patients choosing el ectronic questionnaires (n=48).

Paper, n (%) Electronic, n (%) P vaue

Baseline—moment 1 — STAI 1 25(28) 0(0)

Measuring moment 2 — STAI 2 24 (27) 1(2

Measuring moment 3 — STAI 3 25(28) 1(2)

Measuring moment 4 — STAI 4 28 (32) 27 (56)

Measuring moment 5 — STAI 5 31 (35) 34 (71)

Measuring moment 6 — STAI 6 35 (40) 33(69)

Measuring moment 1-3 —in hospital® 28(32) 1(2) <.001
Measuring moment 4-6 — at home® 38 (43) 41 (85) <.001

4 ncludes all patients with at least 1 incomplete questionnaire in measuring moment 1, 2, or 3.
Bincludes all patients with at least 1 incomplete questionnaire in measuring moment 4, 5, or 6.

Discussion

Principal Findings

The use of tablets and Web-based questionnaires for collection
of patient-reported data has many potential advantages over the
use of paper questionnaires. Still, the present study shows that
a majority of patients preferred paper over electronic
guestionnaires. Younger patients and those with a higher level
of education were more likely to opt for electronic
questionnaires. When using tablets (during the diagnostic day
in the hospital), more complete information was collected
compared to using paper questionnaires. These data suggests
that tablets are superior to paper questionnaires. However, the
use of Web-based questionnaires resulted in less compl ete data
collection than paper questionnaires. This might be due to the
study design where patients could fill out the electronic
questionnaires only on a specific day.

A major advantage of filling out electronic questionnaires is
that information isimmediately saved. Other advantages of the
use of tabletsinclude the possibility of automatically reminding
the patient to fill out the questionnaires, and providing
information and entertainment. We did not el ectronically remind
patients by email to fill out the questionnaires. Considering the
high percentage of incompletely filled out Web-based
guestionnaires (85%), we would definitively incorporate this
in a future study. We did use an automated message when not
all questions were answered. Thisresulted in completely filled
out questionnairesin the electronic group, which could possibly
lead to more complete data.

Possible drawbacks of using Web-based questionnairesare high
non-response rates, impaired reliability and validity, and safety
or confidentiality issues[18]. Drawbacks of tabletsarethe need
for upgrades, wireless network unreliability, hardware theft
[19], and costs. Fritz et a performed a cost-effectiveness
analysis comparing the costs of electronic questionnaires offered
on atablet with paper questionnaires. They found the break-even
point to be at 1737 paper sheets per year [1].

http://www.jmir.org/2014/10/e239/

Completeness of data collection was very high in the tablet
group, with only 1 of the 48 patients not filling out all questions
at the first three measuring moments. Missing information was
highest in the Web-based group, where many patients (41/48)
did not fill out all questions at the last three measuring moments.
One likely reason for the high rate of missing information in
this group was that patients could fill out the questionnaires
only on the correct day (ie, exactly 1, 3, or 7 days after the
patient’s visit). Our aim was to measure patients anxiety at
specific moments in time, and we limited the possibility of
filling out the questionnaires to the correct day only. Patients
in the paper group, however, were able to fill out the
guestionnaires at any given time. This led to more missing
information in the Web-based group, and results on missing
information need to be interpreted with thisinformation in mind.
However, limiting patients to one specific moment to fill out
the questionnaires might lead to more accurate measurements
of patients’ anxiety at that specific moment. For higher response
in the Web-based group, automated email reminders could be
useful.

Limitations

A possible limitation of this study was that we included only
breast cancer patients and consequently, 98% were female.
These results are therefore not generalizable to other
populations. There could be reduced missing data in the
electronic group when other groups are included in a similar
study (eg, men, young adults).

Conclusions

Younger patients and patients with a higher level of education
have a preference towards filling out questionnaires
electronically. In the hospital, atablet is an excellent medium
for patients to fill out questionnaires with very little missing
information. However, for filling out questionnaires at home,
paper questionnaires result in a better response compared to
Web-based questionnaires.
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