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Abstract
Background Studies in western clinical settings suggest that
touch screen computer surveys are an acceptable mode of
collecting information about cancer patients’ wellbeing
Purpose We examined the acceptability of a touch screen
tablet survey among cancer patients in Japan.
Methods Eligible patients (n=262) attending a university hos-
pital radiation therapy (RT) department were invited to com-
plete a touch screen tablet survey about psychosocial commu-
nication and care. Survey consent and completion rates, the
proportion and characteristics of patients who completed the
touch screen survey unassisted, and patient-reported accept-
ability were assessed.
Results Of 158 consenting patients (consent rate 60 % [95 %
CI 54, 66 %] of eligible patients), 152 completed the touch
screen computer survey (completion rate 58 % [95 % CI 52,
64 %] of eligible patients). The survey was completed without
assistance by 74 % (n=113; 95 % CI 67, 81 %) of respon-
dents. Older age was associated with higher odds of having
assistance with survey completion (OR 1.09; 95 % CI 1.04,

1.14 %). Ninety-two percent of patients (95 % CI 86, 96 %)
felt that the touch screen survey was easy to use and 95 %
(95 % CI 90, 98 %) agreed or strongly agreed that they were
comfortable answering the questions. Overall, 65 % (95 % CI
57, 73 %) of respondents would be willing to complete such a
survey more than once while waiting for RT treatment.
Conclusions Although patient self-reported acceptability of
the touch screen survey was high, self-administered touch
screen tablet surveys may not be entirely appropriate for older
cancer patients or possibly for patients with lower educational
attainment.

Keywords Surveymethods . Handheld computers . Patient
preference . Age factors . Cancer . Japan

Introduction

In busy oncology settings, touch screen technology has been
used to collect data for distress and unmet need screening
[1–3] and for gathering feedback on patients’ experience of
care [4, 5]. Research from western countries indicates that
electronic data collection using touch screen technology is
viewed by cancer patients as an acceptable and confidential
mode of providing information about their illness and
healthcare experiences [6–9]. However, some older patients
[4, 7, 10] and patients with lower educational attainment or
socioeconomic status (SES) [11] may find this data collection
method difficult to use, particularly when they are using the
technology for the first time [3]. In Japan, although older
adults are increasingly using technology (including touch
screen technology) [12, 13], and recent web-based surveys
of psychosocial issues relating to cancer have achieved good
response rates [14–16], the acceptability (and predictors of
acceptability) of assessing psychosocial issues using touch
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screen tablet surveys has not been explored in oncology
settings.

The current study aimed to examine the acceptability of a
touch screen tablet survey for collecting data about psychoso-
cial aspects of cancer and care in a Japanese radiation therapy
(RT) treatment waiting room. Specifically, we aimed to assess
(i) survey consent and completion rates, (ii) level of assistance
with survey completion (as observed by study recruitment
research assistant [RA]) and characteristics of patients needing
assistance, and (iii) patients’ self-reported acceptability of the
touch screen mode of survey presentation.

Materials and Methods

Ethics Approvals

Appropriate approvals were obtained from the University of
Newcastle Human Research Ethics Committee and Kyoto
University Hospital Institutional Review Board.

Participants and Setting

All cancer patients receiving treatment at a Japanese Univer-
sity Hospital RT department between April and July 2012
were screened for study eligibility.

Procedure

Nursing staff assessed patients for study eligibility and noti-
fied patients about the study, giving them a study notification
sheet including the following content:

We are seeking people who are under radiation
treatment and interested in participating a study of
BPsychosocial communication and care^. A survey is
completed using a touch screen tablet computer. It will
take approximately 20–30 minutes. Please do not hesi-
tate to ask a research assistant or nursing staff if you
would like to know further information. Whether or
not you decide to participate, your decision will not
disadvantage your treatment situation.

Interested patients were introduced to the study recruitment
RAwhen the patient, nursing staff, and RAwere all available.
The RA described the study to patients in detail and sought
written informed consent for two study components: comple-
tion of the touch screen tablet survey and willingness to have
their de-identified responses compared to their radiation on-
cologists’ survey responses relating to them. Patients who
provided consent completed the touch screen survey (on one
of three tablets) in the RT treatment waiting room. The tablet

and stylus was inconspicuously wiped down between partic-
ipants as an infection control measure.

Measures

Nursing Staff and RA Records Nursing staff records of pa-
tient eligibility, approaches, and agreement to speak to the RA
were kept throughout the study period and provided to the
research team upon study completion. The RA recorded pa-
tient consent rates and mode of tablet survey completion (i.e.
self-administered, self-administered with some assistance, RA
administered) on study log sheets which were provided to the
research team following each recruitment session.

The Patient Survey The patient survey was programmed
using Digivey survey software (CREOSO Corporation, Ari-
zona) and administered using the RollaPoll app (CREOSO
Corporation, Arizona) on an Acer Iconia Tab A500. All sur-
vey questions were designed in English and underwent for-
ward and backward translation according to the International
Quality of Life Assessment (IQOLA) process [17]. Survey
items and the recruitment protocol were piloted with 19 re-
spondents prior to study commencement.

Demographic Questions Data on patient age, years of edu-
cation, employment status, sex, nationality, usual living ar-
rangement, living arrangement during treatment, and usual
and current accompanying individuals at RT appointments
were collected via patient self-report.

Disease-related Questions In this patient self-report section,
patients were first asked if they knew their diagnosis. Patients
reporting that they were not aware of their diagnosis were not
presented with the remaining disease and optional life expec-
tancy questions to avoid distress that may be caused by pre-
senting cancer-related questions. The remaining questions in
this section collected data on the number of treatments, cancer
diagnosis, time since diagnosis (calculated from month and
year diagnosed), treatments received, and perceived treatment
aim. Disease stage was not assessed.

Optional Life Expectancy Questions In this section, partic-
ipants were first asked to indicate whether or not they were
willing to complete questions about their life expectancy. If
not, this section was skipped entirely according to the meth-
odology previously applied by Mackenzie et al. [18]. Patients
who agreed to complete the questions about life expectancy
were then asked questions about their preferences for life ex-
pectancy disclosure and perceived experiences of life expec-
tancy disclosure.

Psychological Distress Questions This section included the
Hospital Anxiety and Depression Scale (HADS) as a brief
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(14-item) patient self-report measure of anxiety and depres-
sion [19]. The Japanese translation of the HADS, which has
been validated in oncology settings, was used [20]. Partici-
pants were also asked to report on their perceptions of their
psychological well-being, including the level of anxiety and
depression they had experienced in the past week, their pref-
erences for professional support, and history of anxiety and
depression.

Survey Acceptability The survey acceptability sections in-
cluded six statements which patients were asked to respond
to on a 4-point Likert scale (strongly disagree, disagree, agree,
strongly agree). The acceptability section also included a
question asking patients to indicate how often they would be
willing to complete similar surveys.

The Radiation Oncologist Survey A patient-linked paper
survey was provided to clinicians, assessing patients’ disease
characteristics, treatment aim, and life expectancy. Findings
comparing radiation oncologist and patient responses in cases
where the same construct was assessed will be presented
elsewhere.

Statistical Methods

The proportions of respondents who gave informed consent
(consent rate) and completed the survey (completion rate) are
reported with 95 % confidence intervals (CIs). The proportion
of respondents who had assistance with survey administration
is also reported with a 95%CI. Univariate nonparametric tests
(Fisher’s exact or Wilcoxon rank-sum, where appropriate)
were used to examine variables for association with assistance
with survey completion (age, sex, years of education, number
of treatments, days since diagnosis, employment status, and
cancer type). Approximate number of days since diagnosis
was calculated from patient-reported year and month of diag-
nosis (approximated as the 15th of the month) to the date of
survey completion. Employment status categories were
grouped into those with regular employment (full-time, part-
time, on sick leave) vs. other categories (retired, home duties,
permanently unable to work, unemployed). Cancer diagnosis
was classified into the following categories: breast, colorectal,
prostate, lung, other, or don’t know. Variables with a p value
of 0.2 or less were included in a multiple logistic regression
model. Goodness of fit of the final model was assessed by
Hosmer-Lemeshow χ2 (based on 10 groups). Odds ratios
(ORs) with 95% CIs are reported for the final multiple regres-
sion model, and the likelihood ratio test was used to assess
statistical significance of variables. The proportion of respon-
dents who agreed or strongly agreed with each statement in
the acceptability section is reported with 95 % CIs. Analyses
were undertaken using STATA version 11.2.

Sample Size

Based on a priori sample size calculations assuming 75–90 %
survey self-administration and self-reported acceptability, 150
patients would allow us to obtain prevalence estimates with
95% CIs within ±10% of the point estimate. This sample size
would also be sufficient to detect a one standard deviation
difference between group means for continuous explanatory
variations, and a 25 % difference in proportions for binary
explanatory variables between those who completed the sur-
vey with and without assistance, with 80 % power at a 5 %
significance level.

Results

Consent Rates and Survey Completion

A flow chart summarising the recruitment process is shown in
Fig. 1. Nursing staff assessed all 383 patients attending the
department during the study period for eligibility and exclud-
ed 121 patients (see Fig. 1). Clinical situations that led to
patient exclusion included patients attending the last week of
treatment during the week the study commenced (n=16), at-
tending the first day of treatment on the final study day (n=1),
receiving short-course treatment of less than 2 weeks (n=31),
or receiving pretreatment for bone marrow transplantation
(n=6) were also excluded. Of the 262 eligible patients, nurses
asked 254 if they would be willing to speak to the RA about
the study and 189 (74 %) agreed. Of the 164 patients who
were introduced to the RA, 158 agreed to complete the survey
(consent rate=96 %; 95 % CI 92–99 %). Three patients with-
drew after commencing the study and another three patients
were excluded later (two were not diagnosed with cancer, and
one was determined by the RA not to be mentally capable of
completing the survey). Overall, there were 152 surveys com-
pleted, representing 96% (95%CI 92, 99%) of all consenting
patients and 58 % (95 % CI 52, 64 %) of all eligible patients
during the study period. The sample had a median age of
64 years (quartile 1, 58; quartile 3, 71), was comprised of
57 % males, and 71 % perceived that their treatment aim
was curative.

Mode of Survey Completion

The touch screen survey was patient administered (without
assistance) by 74 % (n=113; 95 % CI 67 %, 81 %) of respon-
dents, while 12 % (n=18; 95 % CI 7.1, 18 %) had some
assistance when self-administering the survey. For 14 %
(n=21; 95 % CI 8.8, 20 %), the survey was primarily admin-
istered by the research assistant or an accompanying person.
Table 1 presents the logistic regression analysis of demo-
graphic and disease characteristics of the sample completing
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the survey with and without assistance. Older age was signif-
icantly associated with higher odds of having had assistance
with survey completion.

Patient Self-Reported Acceptability of the Touch Screen
Survey

Of the respondents, 95 % (95 % CI 90, 98 %) agreed or
strongly agreed that they were comfortable answering the
questions, 94 % (95 % CI 89, 97 %) felt that they had enough
privacy, 92 % (95 % CI 86, 96 %) felt that the electronic touch
screen surveywas easy to use, 89% (95%CI 82, 93%)agreed
that the instructions were easy to follow, and 86 % (95 % CI
79, 91 %) felt that the questions were easy to understand.
Overall, 65 % (95 % CI 57, 73 %) of respondents would be
willing to complete such a survey more than once while
waiting for their RT treatment.

Discussion

This study indicates that this touch screen tablet survey was
acceptable to cancer patients receiving RT. Although 96 % of
patients who spoke to the RA consented, the 58 % overall
response rate to this study was at the lower end of the 62–
98% range achieved in recent Japanese studies assessing sim-
ilar psychosocial topics among ambulatory outpatients using
mailed paper and pencil surveys [21, 22] and of the 70–80 %
range using web-based surveys among cancer patients identi-
fied as internet users [15, 16]. Although reasons why 26 % of
eligible patients did not agree to speak to the RA were not
assessed, this may have related to patients’ perceptions of their
capacity to use touch screen technology (as eligibility was not
restricted on the basis of prior experience with touch screen
technology) and whether theywould have time (before or after
RT) to complete the 20- to 30-min survey at the treatment
centre (as opposed to the home-based survey completion

Eligible pa�ents
n = 262

Informed about study 
(by nurse)
n = 254

Agreed to speak to RA about study
n = 189

Consenters
n = 158 

(60% of eligible pa�ents)

Introduced to RA during study period
n = 164

Ineligible pa�ents n = 121
• Not diagnosed with cancer (n = 11)
• Aged <20 years (n = 8)
• Unable to read Japanese (n = 1)
• Physically (n = 47) or mentally (n = 9) unable to par�cipate 

(nurse-determined)
• Clinical situa�on made recruitment to study unfeasible (n = 54)
Note. Some pa�ents met mul�ple ineligibility criteria

Not informed about study 
n = 8

Did not agree to speak to RA
n = 65

Not introduced to RA
n = 25

Non consenters
n = 6

Total pa�ents a�ending department during study period
n = 383

Surveys available for analysis
n = 152

(58% of eligible pa�ents)

Data excluded from analysis n = 6
• Withdrew from study n = 3
• Excluded (not diagnosed with cancer) n = 2
• Excluded (distracted during survey) n = 1

Fig. 1 Flowchart describing the
patient recruitment process
(including number and
percentage of eligible participants
involved at each stage)
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approach of mailed and web-based survey studies). Patients’
self-reported survey acceptability was high, comparable to a
similar survey study conducted by the authors with 159 cancer
patients receiving treatment in Australian RT treatment set-
tings [6]. Smaller proportions of the Japanese sample
(compared with the Australian sample) indicated that the
questions were easy to understand (86 % [95 % CI 79,
91 %] vs 96 % [95 % CI 92, 99 %]), and that the instructions
that were easy to follow (89 % [95 % CI 82, 93 %] vs 99 %
[95 % CI 96, 100 %]).

A similar proportion of respondents in the Japanese study
(65 %; 95 % CI 57, 73 %) and the Australian study (70 %;
95 % CI 62, 77 %) indicated that they would be willing to
complete a related touch screen tablet survey on other occa-
sions when attending the RT treatment centre [6]. Although
acceptability was high in both studies, between 30 and 35 %
of respondents indicated they would only complete the survey
once, reducing the feasibility of routine monitoring of the

psychosocial outcomes assessed within this survey [23].
Future research should work to identify the most appropriate
timing for one-off psychosocial surveys in the RT setting, for
instance, upon treatment commencement or completion [24].

Although almost two thirds of patients indicated that they
would bewilling to complete the survey onmultiple occasions
and self-reported acceptability was high, 25 % of respondents
sought some level of assistance during touch screen tablet
survey completion. Older age was significantly associated
with higher odds of having had assistance with survey com-
pletion. This may be linked to a general proficiencywith using
a similar technology [12], which was not assessed in this
study. There was also a marginally significant association be-
tween lower educational attainment and assistance with sur-
vey completion. This is consistent with findings from research
in western clinical settings [10, 11]. Implementation of touch
screen tablet-based assessment appears to be appropriate in
Japanese radiotherapy treatment setting. Although one quarter

Table 1 Univariate and multiple logistic regression analysis of characteristics of participants completing the survey assisted and unassisted

Unassisted survey
completion, n=113

Assisted survey
completion, n=39

Univariate analysis Multiple logistic regression model
(n=151)
Likelihood ratio (LR) χ2, p value
Adjusted OR (95 % CI)

Characteristic Hosmer-Lemeshow χ2 (8)=7.22
p=0.5127

Median (Q1, Q3) Median (Q1, Q3) Wilcoxon rank-sum

Age 63 (56, 69) 72 (63, 79) z=−4.363, p<0.001a LR χ2 (1)=16.5, p<0.001*
OR=1.09 (1.04–1.14)

Years of education 14 (12, 16) 12 (9, 16) z=2.256, p=0.0241a LR χ2 (1)=3.8, p=0.052
OR=0.86 (0.74–1.0)

Number of treatments 7 (5, 10) 8 (4, 13) z=−0.669, p=0.5035
Approximate number of days

since diagnosis
182 (89, 342) 172 (55, 449) z=0.474, p=0.6353

n (column %) n (column %) Fisher’s exact

Sex

Male 61 (54 %) 25 (64 %) p=0.349
Female 52 (46 %) 14 (36 %)

Employment status

Employed (full-time, part-time,
or on sick leave)

49 (43 %) 10 (26 %) p=0.058a LR χ2 (1)=0.0, p=0.991
OR=1

Other 64 (57 %) 29 (74 %) OR=0.99 (0.39–2.51)

Cancer type (n=147)

Breast 34 (30 %) 4 (11 %) p=0.239
Colorectal 2 (1.8 %) 0 (0 %)

Prostate 27 (24 %) 11 (31 %)

Lung 11 (9.8 %) 4 (11 %)

Other 34 (30 %) 15 (43 %)

Don’t know 4 (3.6 %) 1 (2.9 %)

Cancer type does not add to total sample size because five patients who were unaware of their cancer diagnosis automatically skipped this question

Q quartile

*Statistically significant
a Included in multiple logistic regression model
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of patients required some assistance with survey completion
(adding to the patient and staff time required for this), the
potential for making data immediately available is an impor-
tant clinical advantage of this electronic data collection mode
[25].

There are several limitations in this study. There was only
adequate power to detect reasonably large differences (25 %
for binary variables and 0.40 standard deviations for continu-
ous variables). The study was conducted in a single university
hospital, and therefore, these results may not be generalizable
to all Japanese RT patients. Moreover, acceptability of this
kind of clinical study may be different in patients attending
private hospitals compared to patients attending university
hospitals in Japan. Patients attending a university hospital
may be more likely to be cooperative compared to patients
in private hospitals. A similar study in both university hospi-
tals and private hospitals should be conducted to address this
question. Furthermore, patient self-reported data on the ac-
ceptability of the touch screen survey may have been subject
to social desirability effects.

Conclusions and Implications for Future Research

These findings suggest that touch screen tablet-based surveys
are an acceptable and feasible approach to collecting data
about psychosocial concerns in Japanese oncology treatment
settings. Although response rates were lower than what would
have been expected in take-home pencil-and-paper or web-
based surveys, the advantages of treatment-centre-based elec-
tronic data collection suggest future work should encourage
and assist patients to utilise this survey technology.
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