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Abstract
In this paper we investigate the impact of patient’s profile
on the usability of filling clinical questionnaires on smart
devices. Our study was conducted in an oncological day
hospital, where the EORTC QLQ-C30 quality of life questionnaire is administered to outpatients using computerized
devices (smartphone, tablet, and laptop) and a paper form.
We show that all the devices are evaluated as usable by the
patients, under the dimension of easiness of use, and provided information. Moreover, we show that the patient’s
cognitive functioning (CF) impacts negatively on the evaluated usability of laptop-based surveys, suggesting that CF
must be taken into account in the GUI design. Finally, we
illustrate that the patient age and her technological skills
also have a negative impact on the evaluated usability.

1. Introduction
Computerized questionnaires can efficiently collect patients’ subjective clinical data. For instance, patients under treatment in cancer clinical trials can enter their quality
of life subjective assessment using the European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire-C30 (EORTC QLQ-C30) [1]. Also the benefits or side-effects of their prescribed medical treatments
can be monitored with other ad hoc questionnaires.
Hence, extensive research was conducted in the past to
assess if computerized clinical questionnaires could successfully substitute traditional paper forms. Many studies
(e.g., [9, 11]), demonstrated the reliability of computerized
questionnaires running on desktop and touchscreen com-

puters with respect to their paper-based equivalents. Some
researches also focused on the reliability of PDAs [3, 4],
tablets [10], and web-based forms [7]. Other studies were
concerned with the acceptability of computerized questionnaires. A preference for computerized versions over paperbased forms is illustrated in [3, 12], while the usefulness of
computerized questionnaires was obserbed in [2, 7, 10].
Notwithstanding this considerable amount of work, no
previous study has analyzed the usability dimensions of
computerized questionnaires, nor the impact of the patient’s
clinical profile on the system usability evaluation. In this
paper we cover these gaps and present the results of an explorative user study conducted in an oncological day hospital. The study examined a traditional paper form and three
QLQ-C30 filling applications especially designed for laptop, touchscreen smartphone, and tablet devices. Our research goals were twofold:
1. Measure the patient evaluated ease of use, the quality
of the given information, and the overall usability of
the four considered tools, and check if there are significant differences among them.
2. Make explicit the influence of the patient’s profile on
system usability; in particular we focused on sociopsycho-physical indicators derived from the QLQ-C30
questionnaire, the patient’s age, and acquaintance with
technology.
Our study shows that computerized questionnaire are considered usable by the patients; in particular with respect
to ease of use, and the quality of the provided information. More interestingly, we demonstrate that the patient’s
evaluation of the usability of the laptop-based application
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Figure 1. QLQ-C30 on the tablet.

Figure 2. QLQ-C30 on the laptop.

is significantly correlated with her CF. Some other preliminary results suggest that the profile is also influential on
the usability of the survey applications running on the other
(smart) devices, and that the profile has a different impact
depending on the device.
The rest of the paper is organized as follows. Section 2
describes the four variants (paper form, tablet, smartphone,
and laptop) for the fill out of QLQ-C30 that we evaluated.
Section 3 describes how the user study was organized, and
discusses the obtained results. In Section 4 we formulate
some conclusions, and outline future research work.

2. Quality of life questionnaire filling
The QLQ-C30 [1] quality of life questionnaire is a well
known instrument used to assess the quality of life of cancer
patients and is routinely administrated, using a paper form,
in the oncological unit of the Merano hospital, i.e., where
we conducted our study. We considered three alternative
tools for administering the questionnaire. The first one is
CHES (Computer-based Health Evaluation System) [8], a
tablet-based application where the users, using a stylus instead of a pen, enter their replies by performing the same
actions required by the paper-based form (see Figure 1).
The second application (see Figure 2) is web-based, and
users access it through a standard web browser (on a MacBook laptop). The application adapts the graphical user interface to the client device characteristics. All the questions
are presented in a single screen, and the patient can choose
the right answer from drop down lists.
MobiDay [5] is the third tool: a mobile application that
supports QLQ-C30 filling on a smartphone (Nokia N97
touchscreen). Figure 3 shows the screen for entering a

Figure 3. QLQ-C30 on the smartphone.

QLQ-C30 question. When designing the MobiDay interface
we considered the limitations imposed by the small screen,
but also the fact that patients access the system in an environment where disturbances and interruptions are common.
For these reasons MobiDay presents the questions one by
one and a patient can suspend and restart the task if necessary.

3. User study
The goal of the field study was to measure the usability
of the questionnaire filling interfaces running on the three
mentioned devices and that of the paper form, and to investigate the influence of the patient’s (clinical) profile on the
evaluated usability. The clinicians selected 74 users (see Ta-
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Table 1. Age distribution of the patients in the
four groups (P: paper, L: laptop, S: smartphone, T: tablet).
Q1
Q2

Q3

It was simple to use the system to fill out the quality of life questionnaire.
The information provided by the system was effective in helping me to complete the filling of the
quality of life questionnaire.
Overall, I am satisfied with the system.
Table 2. System usability survey.

ble 1), who were randomly assigned to one of the 4 devices.
We measured three usability dimensions (simplicity of
use, quality of information, and overall satisfaction) by asking the patients to reply the post-task questions shown in Table 2. The questions were extracted from IBM CSUQ [6].
The measured average usability scores, in a range from 1 to
5, are very high for all the questions and devices (see Figure 4). Besides, we observe that the scores reflect the systems’ maturity: paper-based and laptop-based applications
generally score higher than smartphone and tablet. These
last two devices are someway complementary: the smartphone is easier to use, perhaps because of the touch screen,
while the tablet scores better in terms of information provided. We explain this by observing that the interface of

Figure 4. Usability of the four applications.

Q1
Q2

CF
–
−0.41

age
−0.51
–

Table 3. Significant Spearman correlations
between the patient’s CF and age, and the usability variables (α = 0.05).

MobiDay is rather basic, and the reduced size of the phone
screen makes full explanations more difficult to show. We
performed the non parametric Mann-Whitney test among all
the pairs of systems to verify if there are statistically significant differences in the scores. We found that the smartphone
is inferior to the paper form (α = 0.05) with respect to the
system informativeness. This can depend on the fact that
on the smartphone the questions are presented one by one,
while the general instructions for filling out the QLQ-C30
are shown only at the beginning.
We then investigated if specific (clinical) features of the
patients influenced their usability evaluation. We concentrated on the laptop as this is the only group where enough
samples were collected (to assure reliable results). The considered patient’s features were: physical functioning, role
functioning, cognitive functioning, social functioning, emotional functioning, global health status, and age. The first
six features are indicators calculated from the answers to
QLQ-C30. The last feature was asked directly to the subjects. To test the influence of these features on the usability assessment we measured the Spearman correlations between their values and the patient’s evaluation of the system on questions Q1 , Q2 , and Q3 . Table 3 summarizes the
cases in which we found a significant correlation using a
two-tails significance test. The laptop is considered easier to use when the patient is younger (as expected). More
interestingly, the CF of the patient (measuring her ability
to concentrate and remember) is negatively correlated with
the perceived informativeness. We explain this by observing that patients having lower CF (and being aware of that)
may tend to blame themselves, instead of the device, for the
perceived usability deficiencies.
The last investigation focussed on the impact of the patient’s technology skills, obtained from a pre-task survey,
on the evaluation of the laptop usability. Figure 5 illustrates the average scores of the laptop-based application
for each usability variable, by the two classes of subjects.
Technologically skilled subjects generally scored the system higher, even tough the differences are small. We verified (Mann-Whitney non parametric test) that the differences are significant (α = 0.01) for all the usability factors.
These results show that the unfamiliarity with technology
has a negative influence on the usability evaluation. On the
other hand, the high scores given also by non technolog-
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Figure 5. Average usability of the laptop wrt
patient’s technology skills (TS = “technologically skilled”, not TS = “not technologically
skilled”).

ically skilled patients are illustrative of the possibility of
adopting computerized questionnaires on a large scale.
We also analyzed the impact of the profile on the usability of the other devices. The paper form is considered
more usable by older patients, while the global health status seems to have a negative effect on the usability of the
smartphone and a positive effect on that of the paper form.
However, these correlations are not statistically significant
and these effects need to be further investigated on a larger
sample of patients.

4. Conclusions
In this paper we have shown that the computerized administration of QLQ-C30 is considered usable by oncological patients, regardless the used smart device (laptop, tablet,
or smartphone). In fact, all the smart devices score high
and close to the paper form on all three considered usability dimensions. Only with respect to informativeness the
paper-based application scored significantly better than the
smartphone one (about 4%). Moreover, we discovered that
the perceived system usability is influenced by the patient’s
clinical profile, and we have illustrated several dependencies between user’s profile and usability. On the medical
side, the adoption of computerized systems was evaluated
by the clinicians as extremely useful: they reported that in
some cases they could took better clinical decisions based of
the data collected and immediately elaborated by the smart
devices.
In the future, we want to explore deeper the effect of
the patient clinical profile on the system usability, focusing
on smartphone and tablet. In particular, we want to better
understand the implications of the found negative effects of
the global health status on the perceived system usability.
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