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Abstract. In this study, we assessed the reliability of using a tablet application for
collecting health data among older adults, in comparison to using paper surveys for
this goal. Test-retest reliability between the two modalities, usability, user
experience factors, and older adults’ preference were determined. The results show
perfect agreement between tablet and paper for the SARC-F and high agreement for
the SF-36 physical scale and EQ-5D. Usability and user experience factors were
perceived the same for both modalities. The majority of the participants preferred
the tablet for health screening purposes, mainly because of its ease of use. This study
shows that using tablets for health screenings among older adults does not affect test
reliability, and that older adults prefer the tablet to paper for completing these tests.
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1. Introduction

The rapid adoption of tablet technology among older adults has tremendously expanded
our options for offering digital health interventions. Tablet-based applications can sort
positive effects on their management of chronic conditions, maintenance of physical and
cognitive health, and social wellbeing [1]. Another area in which the use of tablets may
be valuable is public health screening. Deploying large-scale health screenings digitally,
instead of on paper, is likely to yield cost-savings, will minimize missing and illegible
data, and allows us to inform the older adult of the screening results immediately.

High reliability of health screening surveys, completed on a tablet, is of course a
prerequisite for their use. Hess and colleagues [2] assessed the difficulty which a large
sample of (relatively young, highly-educated) primary care patients had with completing
a health screening survey on a tablet. They found that the majority of their participants
had no difficulty with using a tablet here, but also state that special attention needs to be
paid to potentially vulnerable groups. A sample of older adults was involved in the
comparison between test results of three surveys provided via a tablet and on paper [3].
The study provided the preliminary evidence that the modality in which a screening is
offered does not affect its results.
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In this study, we assessed the reliability of using a tablet application for collecting
physical health data among older adults, compared to using paper surveys. We
determined test-retest reliability between the two modalities, older adults’ preferences,
and the user experience of working with each modality. The results of this study allow
us to make well-informed policy decisions about the way administer health screenings
among older adults.

2. Methods
2.1. Health screening surveys

In recent years, it has become widely recognized that population-wide screenings among
older adults are an important strategy to identify frailty. New technologies have been
found to be potentially very valuable for improving the quality of these screenings [4].
Therefore, we selected three screening surveys from the frailty domain:

1. SARC-F: A survey with 5 multiple choice questions (3 answering options) that
identifies sarcopenia [5];

2. SF-36: A survey to determine an individual’s health status from which we utilized
the physical functioning scale, consisting of 10 multiple choice questions (3
answering options) [6];

3. EQ-5D: A survey to assess an individual’s health status, consisting of 5 multiple
choice questions (3 answering options) and one 100-point visual analogue scale
on which the respondent must rate his/her health [7].

Tests were provided on paper and via a tablet-based clinimetrics service, ReQuest [8].

2.2. Participant recruitment

Participants were recruited in the Netherlands via convenience sampling and visited at
home. Participants had to be 60 years or older, needed to speak Dutch fluently, and
should have been willing to provide informed consent. We targeted for inclusion of
robust, pre-frail and frail participants (as determined by a physical therapist) to have
representative sample for older adults that start running the risk of becoming, or are frail.

2.3. Data collection and analysis

In each session, a researcher first assessed demographics and administered the Mini-
Mental State Examination (MMSE). Then the participants completed the questionnaires
on paper and on a tablet (a Samsung Galaxy Tab 4, with a 10.1” screen) in a randomized
order. After completing the screenings on each modality, its usability was assessed via
the System Usability Scale (SUS) [9], as well as its perceived usefulness (scale by [10]),
and the participants’ perceptions of enjoyment (scale by [11]), and control (scale by [12]).
Each scale used a 5-point rating scale. Each session ended by asking the participant for
his/her preference for one of the two modalities. Reliability was assessed by calculating
the agreement between paper and tablet results via a Spearman correlation, intraclass
correlation coefficient (ICC), and Cohen’s kappa.
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3. Results
3.1. Participants

Nine men (37.5%) and 15 women (62.5%) participated in the study (n = 24). The average
age was 71.63 years (range: 62 to 87 years). Fifteen persons (62.5%) had to deal with
one or more physical conditions or complaints (e.g., difficulty with walking, cardiac
problems), nine persons (37.5%) did not. Nineteen participants (79.2%) used the Internet
via a smartphone (n = 16), tablet PC (n = 14), or laptop PC (n = 13). All participants
scored in the highest category of the MMSE (range: 25 to 30 points), meaning that their
cognitive abilities should not affect their survey replies. During the test, ten participants
(41.7%) requested the use of a tablet stylus or were given one by the test administrator
when a participant had difficulty with pressing the screen buttons.

3.2. SARC-F
Table 1 shows high agreement between the answers given for the single items on the
paper and tablet version of the SARC-F. ICC and Kappa scores for the single items are

moderate to good. All participants were classified exactly the same by the instrument,
regardless of its modality. As a result, all reliability measures were excellent.

Table 1. Correspondence between SARC-F scores on paper and tablet.

Spearman Cohen’s
Item Agreement C(l))rrela tion ICC kappa
SARC-F 1: Strength 22/24 (91.67%) .80%* .80 .86
SARC-F 2: Walking 21/24 (87.50%) 87** 77 .61
SARC-F 3: Chair rise 22/24 (91.67%) 70%* 71 .70
SARC-F 4: Stairs 19/24 (79.17%) J72%* .60 .64
SARC-F 5: Falls 23/24 (95.83%) 90** .90 .90
SARC-F total score 18/24 (75.00%) 96%* .87 .70
SARC-F classification 24/24 (100.0%) 1.00%** 1.00 1.00
*p <.001 ** p<.01
Table 2. Correspondence between SF-36 scores on paper and tablet.
Spearman Cohen’s
Item Agreement Correlation ICC kappa
SF-36 1: Vigorous activities 19/24 (79.17%) J18* 19 .66
SF-36 2: Moderate activities 20/24 (83.33%) .82% .84 .73
SF-36 3: Groceries 20/24 (83.33%) .84%* .82 72
SF-36 4: Climbing > 1 Stairs 21/24 (87.50%) 91* .90 .81
SF-36 5: Climbing 1 stairs 18/24 (75.00%) .67* .63 .54
SF-36 6: Bending 15/24 (62.50%) 44x* 45 42
SF-36 7: Walking > mile 21/24 (87.50%) .93%* .92 .79
SF-36 8: Walking > blocks 22/24 (91.67%) .88%* 93 .83
SF-36 9: Walking 1 block 21/24 (87.50%) .85% 72 .67
SF-36 10: Bathing or dressing 21/24 (87.50%) -.06 (n.s.) -.06 -.06
SF-36 total score 7/24 (29.17%) 93 H** .90 23
SF-36 classification 21/24 (87.50%) 1% 72 71

*p <.01 ** p<.05 *** p<.001
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3.3. SF-36: Limitations of activities

Table 2 shows that several items of the SF-36 resulted in high agreement and good
reliability scores. Two items (5 and 6) showed low agreement and low reliability scores.
Item 10 displayed low reliability scores, despite a high agreement. This is because there
was little variance in the data (participants only used two out of three answering options).
Hence, reliability metrics could not be calculated correctly. Most participants (21/24)
were classified the same by the instrument on both modalities. Two participants scored
‘normal’ on paper, while they scored as having ‘functional decline’ on the tablet; one
person scored as having ‘functional decline’ on the tablet, while being classified as
‘normal’ on paper. Reliability measures of the classification were moderate to good.

3.4. EQ-5D

Table 3 shows that agreement and reliability scores for three items (1, 3 and 4) are
moderate. Item 2 showed high agreement and low reliability scores, due to low variance
in participants’ answers. Item 6 displayed a relatively low agreement and reliability
scores, but utilized a 100-point VAS scale. Therefore, we think that an agreement of 11
out of 24 is very high. As the EQ-5D does not classify people in nominal categories, but
results in an index (partly derived from a VAS score), agreement indices are relatively
low. However, the Spearman correlation shows good agreement.

Table 3. Correspondence between EQ-5D scores on paper and tablet.

9
Item Agreement Spearm? " ICC Cohen’s

correlation kappa
EQ-5D 1: Mobility 20/24 (83.33%) .64* .65 .64
EQ-5D 2: Self-care 22/24 (91.67%) -.04 (ns.) -.04 -.02
EQ-5D 3: Usual activities 18/24 (75.00%) 55% .64 52
EQ-5D 4: Pain/discomfort 19/24 (79.17%) .66* .64 .60
EQ-5D 5: Anxiety/depression 24/24 (100.0%) 1.00 1.00 1.00
EQ-5D 6: VAS score 11/24 (45.83%) .37 (n.s.) .08 41
EQ-5D index 11/24 (45.83%) JI5** .53 .36

*p <.01 ** p<.001
3.5. Modality preference and user experience

The tablet and paper screenings yielded equal scores on usability (m=76.25(sd 22.35) vs.
m=81.78(sd 14.23); t(23)=1.13, p=.27), pleasure (m=3.27(sd .40) vs. m=3.16(sd .33);
t(23)=1.44, p=.16), perceptions of control (m=3.75(sd 1.18) vs. m=3.65(sd .94);
t(23)=.34, p=.74), and usefulness (m=3.78(sd 1.01) vs. m=3.43(sd 1.35); t(23)=-.97,
p=-34). The usability of both modalities was appreciated well. Pleasure was regarded to
be neutral, control and usefulness to be moderately high.

Seventeen persons (70.8%) preferred the tablet, seven persons (19.2%) rather used
paper. Reasons for preferring the tablet (given more than once) were ease of use (n=13),
it is environment-friendly (n = 3), it provides a better overview (n =3), it is easier to
correct a mistake (n = 3), it is more efficient (n = 3), and it has a more relaxing experience
(n=2). Reasons for preferring paper (stated more than once) were its trustworthiness (n
=4), out of habit (n = 3), computer anxiety (n = 2), or ease of use (n = 2).
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4. Discussion and conclusion

In this study, we assessed the reliability of using tablet computers for screening the health
of older adults, by comparing the results of the same screening provided via a tablet and
on paper. Test results were in perfect or good agreement; only a very small subset of
participants received different health classifications. Future research should point out
whether this needs further attention. The participants judged the usability and user
experience factors the same. A majority of the older adults preferred the use of a tablet
for this task, mostly because they found it easier to use. Of course, the findings should
be interpreted in the light of their limitations: Our sample size was relatively small and
we had to use technology use as a proxy for digital literacy.

Our findings are in line with previous studies that focused on the same topic [2,3].
It shows that switching from paper to tablet computers for administering health-
screening surveys among older adults does not affect the reliability of the test outcomes
and can count on high acceptance.
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