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Intention to Use Exoskeletons
in Geriatric Care Work:
Need for Ergonomic and

Social Design

FEATURE AT A GLANCE:

In this research, we investigate
user experiences with the Laevo
exoskeletons in geriatric work.
We introduce two studies where
Finnish nurses used exoskel-
etons and identify the require-
ments and potential restrictions
for using exoskeletons in care
context. Our results show that
nurses’ intentions to use the
exoskeletons were mostly associ-
ated with perceived usefulness,
ergonomics, and enjoyment of
use. Also, social environment
issues, such as other people’s
reactions, are important consid-
erations. Exoskeleton use has
varying requirements depending
on where it will be implemented.
Thus, the end users’ ideas for
the design are crucial in enabling
exoskeleton use in different sec-
tors of work.
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ealth care work consists of

physically demanding tasks, leading

to musculoskeletal injuries and a sig-
nificant amount of sick leaves and early exits
(K. G. Davis & Kotowski, 2015; Trydegérd,
2012; Yan et al., 2017). Some tools exist that
assist care workers in, say, handling the
patients. However, studies imply that cur-
rently used assistive equipment is found as
inconvenient to integrate in daily care work
routines (ROSE Consortium, 2017). Conse-
quently, there is a clear demand for a new
generation of assistive equipment to make
health care work less physically straining.

In this article, we present two pioneering
studies regarding nurses’ experiences using
exoskeletons in their work. The Laevo
exoskeleton used in this study has been
reported to relieve 40% to 50% of lower back
strain. However, we still know little about the
nurses’ position toward exoskeletons,
including their willingness and ability to use
them. We explore user experiences of
exoskeletons in geriatric care work, identify-
ing some of the requirements for and
potential restrictions of exoskeleton use.

Our study not only contributes to the
technology acceptance discussions but also
provides tangible take-aways for exoskeleton
designers and end-users considering utilizing
exoskeletons especially in care work.

ACCEPTING EXOSKELETONS AS
NEW GENERATION EQUIPMENT IN
HEALTH CARE WORK

“Passive” exoskeletons, such as Laevo, are
wearable, harness-like lifting aids powered

, Riika Saurio, Julia Katila, Lea Hennala, Satu Pekkarinen,

solely through the user without an external

power source such as a battery. Passive exo-
skeletons rely on gas spring technology and
are considered relatively lightweight to wear
and put on.

Drawing from the unified theory of the
acceptance and use of technology (Venkatesh
etal., 2003), we examine the acceptance of
the Laevo exoskeleton among Finnish nurses
by analyzing the nurses’ intention to use the
exoskeleton in geriatric work. We will focus
on five factors in specific: perceived useful-
ness and ease of use, trust toward the device,
enjoyment of use, and anxiety toward the
use. In the qualitative part of the analysis we
furthermore investigate the social environ-
ment’s impact on the intention to use
exoskeletons.

In the first study (S1), we investigate
nursing students (N = 16, later included in
“nurses”), half of whom already had years of
experience in nursing. The nurses were
paired up and tasked with assisting a
geriatric patient from a hospital bed into a
wheelchair. The experiment was conducted
in a controlled environment and proceeded
in three stages. First, the nurses assisted the
patient without exoskeletons; then, one of
the nurses wore an exoskeleton; and last,
both nurses wore an exoskeleton. Video,
interview, and survey data were collected.
We analyze the survey data through descrip-
tive statistics, which we use as a base for the
qualitative analysis. In the second study (S2),
we had nurses (N = 7) test the Laevo in
authentic care home environments, where
they had the exoskeleton in an individual use
for a week. The nurses deployed the

Month 2020 | ergonomics in design 1


http://crossmark.crossref.org/dialog/?doi=10.1177%2F1064804620961577&domain=pdf&date_stamp=2020-09-30

feature | Intention to Use Exoskeletons in Geriatric Care Work: Need for Ergonomic and Social Design

Table 1. Correlations (r = Pearson) for Intention to Use the Exoskeleton and its Explanatory Factors

1
1. Intention to use (three items, o = .943)
2. Ease of use (four items, oo = .855) 560"
3. Trust (six items, o = .706) 568"
4. Enjoyment (two items, o = .709) 781"
5. Usefulness (six items, oo = .755) 798"
6. Anxiety (two items, oo = .841) -.656"

2 3 4 5
559"
618" 579"
401 506 891"
-.693" —749" -477 -.457

*Correlation is significant at the .05 level (two-tailed). "Correlation is significant at the .01 level (two-tailed).

exoskeleton in tasks such as assisting a patient out and into a
wheelchair, eating, and toileting. We interviewed the nurses
before and after the trial period. The interviews were audiore-
corded, transcribed, and analyzed by content analysis.

DETERMINANTS OF INTENTION TO USE
EXOSKELETONS

In S1, most nurses reported that the exoskeleton reduced
lower back strain when assisting the patient. However, only
half of the nurses reported intention to use exoskeletons in
their work. The correlative analysis showed that the future
intention to use the exoskeleton was mostly associated with its
perceived usefulness (i.e., exoskeleton’s positive impact on
performance and ergonomics) and how enjoyable it was to use
(i.e., making care work more pleasant), as summarized in
Table 1. These correlations were supported by qualitative find-
ings. Several nurses in both studies complained about poor fit.
They felt that wearing the Laevo made them stiffer and unable
to react to sudden situations as they could without an exoskel-
eton. Some reported that if the exoskeleton were smaller or
softer, it would make its everyday usage more enjoyable.
According to the participants, it would be important for the
exoskeleton to be easier and quicker to put on because of the
hectic nature of care work. The common view was that the
smaller size would also enable the device to fit under the
working clothes and therefore be unnoticeable to the patients.

In both studies we found that it would be important if the
exoskeleton were inconspicuous for the patient. First, the
nurses were concerned about their own safety when wearing
the exoskeleton, because the patients could grab onto the
device. Especially in dementia care, it is quite usual that the
patients grab on to the carer and the exoskeleton might even
look like something the patient is meant to grasp or lean on.
Second, the nurses were concerned that if the exoskeleton
remained visible, the nurses’ appearance would potentially
resemble robots in their patients’ eyes—possibly jeopardizing
the delicate interaction and trust between the carer and the
patient.
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In S1, the nurses who felt anxiety using the exoskeleton
also had less trust in the equipment’s reliability and safety, on
average. While trust did not appear as the most significant
correlates of use intention, in qualitative interviews the
exoskeleton’s trustworthiness was repetitively mentioned. In
fact, our observations align with studies which show that trust
toward technology is not only about the characteristics of the
said technology but also include personal and procedural
characteristics related to the technology use (Hancock et al.,
2011; Steinke et al., 2014).

IMPACTS OF SOCIAL ENVIRONMENT

In the preinterviews of S2, most nurses expected the exo-
skeleton use would arouse interest and curiosity among
patients and their relatives. Some thought the exoskeleton
could cause aversion, especially if the nurses themselves
expressed negative attitudes toward the exoskeleton or were
unable to respond questions about it. However, some did sus-
pect that the exoskeleton would not even draw the attention of
the patients, especially patients who suffer from memory dis-
orders. These predictions were quite accurate in our findings,
but the patients also commented how the nurse and the exo-
skeleton “blended into each other;” forming a robot of sorts.
This was something that the nurses in S2 were not expecting
but what the nurses and students in S1 were worried about:
Would they look like a robot?

The nurses reported that some patients in S2 produced
quite negative attributions to the exoskeleton, for example
calling it “a mess” The reason for this may be that when the
nurses wore the exoskeleton, their appearance came across as
clumsy and awkward. The postinterview revealed that the
patients showed compassion toward the nurses who “had to”
use the exoskeleton.

Again, in the preinterviews of S2, the nurses assumed their
colleagues would have quite mixed views about the exoskel-
etons. They expected that some colleagues would have a very
negative opinion merely because they did not know enough
about the exoskeleton’s usefulness. Some nurses anticipated
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that the trial period might cause the colleagues to either
ridicule the device or express interest to try it on. While the
postinterviews supported these presumptions, the nurses also
expressed that their colleagues questioned the exoskeleton’s
weight and pleasantness. The colleagues presumed that the
discomfort would decrease the intention to use the exoskel-
eton, but the nurses in our sample expressed being motivated
to use it primarily because it would improve their ergonomics,
and how this promise of positive health benefits would
outweigh any possible drawbacks.

As a result of the trials, the nurses did not believe there
would be a lot of opposition among their colleagues or the
patients toward using the exoskeleton. This was rationalized
by the fact that most negativity was aimed at the exoskeleton
itself, such as its appearance and ergonomics, not at the nurse
wearing it. The nurses also thought that using exoskeletons
would have managers’ support. Our study does not support
the work community cliques and “martyrdom” related to
technology use in the workplace, which has been found in
similar studies (Melkas et al., 2020). According to these
previous studies, some care workers felt that they need to do
all the care work also on behalf of their colleagues, who, they
think, concentrate on “playing with technology” In the
present study, these kinds of community level conflicts were
not found.

CONCLUSIONS

It is important to design new technologies and working
methods together with professionals. Our study of nurses
using exoskeletons provides evidence on specific characteris-
tics of geriatric care work that either enhance or hold up the
implementation of this new technology.

According to the correlative part of the study, perceived
usefulness and enjoyment of use increases and anxiety toward
the use decreases nurses’ exoskeleton acceptance. The results
further imply that the best way to improve the perceived
usefulness is to invest in the better ergonomics and pleasant-
ness of the use. This would mean better fit for individual
users. To lower the anxiety toward the exoskeleton use, then,
the users would have to trust that the equipment is reliable
and safe even in demanding and changing situations.

Beside the functional characteristics of the device, many
aspects of human-centered care work have to be taken into
consideration when implementing exoskeletons in care
context (Steinke et al., 2014). New technology has to be
compatible with ethical and social norms of care work. The
trust between caregivers and patients in a care context has a
critical role in the nurses’ experiences of using the exoskel-
eton. The wearable device transforms not only the sensory but
also external features of the nurses’ body, and this has conse-
quences for caregiver—patient interaction.

Technology acceptance model for exoskeletons does not yet
exist, but our results give initial evidence for modelling

exoskeleton acceptance. We highlight not only the specitic
professional context but also cultural context in exoskeleton
acceptance. For example, the ease of use has typically played a
strong role in predicting the intention to use technology
(Heerink et al., 2010; Turja et al., 2020), but did not appear as
a prerequisite for accepting exoskeletons among Finnish
nurses, who have already extensive experience using technol-
ogy in their work.
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