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Abstract. The feasibility of using interactive 3D home visualization software 
(I3DHVS) as a tool to aid Occupational Therapists (OTs) in carrying out pre-
discharge home visits (PDHV) is explored. Three focus groups involving 25 
OTs from across the UK were carried out. Participants were asked to report 
their level of experience with Information Technology (IT) and gaming 
software. After a demonstration of the I3DHVS OTs were asked to discuss 
where, when, how and by whom this software may potentially be used, and to 
identify associated strengths, weaknesses, opportunities and threats (SWOT) of 
use within the specified contacts. A thematic template analysis was then carried 
out on the transcribed focus group data which focused on two key Technology 
Acceptance Model (TAM) criteria which mediate users’ behavioral intention 
and actual use of new technologies: (1) the Perceived Usefulness (PU) of the 
software within the PDHV process; (2) the Perceived Ease of Use (PEoU) of 
the software. The results revealed that although a number of adaptations to the 
existing application may be necessary, OTs are optimistic about the use of 
I3DHVS with a range of patient groups. The tool was also seen to have the 
potential to improve communication and collaboration across inter-agency care 
teams. 

1   Introduction 

A key role of an occupational therapist (OT) is to facilitate the discharge process for 
patients who have been treated within the hospital-based acute care settings [1]. The 
hospital-home discharge process often requires a pre-discharge home visit (PDHV) to 
be carried out by an OT. The aim of the home-visit is to ensure that the discharge 
process is carried out in a timely and effective manner and allows the OT to develop a 
more comprehensive idea of the real-world environment and associated challenges the 
patient will be exposed to on discharge [2]. In some cases, this involves taking the 
patient to their home and carrying out an assessment of their ability to perform 
everyday tasks. PDHVs are typically required in a number of scenarios: when 
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adaptations to the patients home are necessary in order to facilitate safe discharge and 
independent living; a patient returns home in a wheelchair; a patient has reported 
falling as a result of an environmental hazard; a patient is cognitively impaired and 
disorientated by the hospital environment; patients are not confident that they will be 
capable of living independently [3]. 

Although there appears to be policy in place to determine which scenarios require 
PDHVs, there is little research evidence to support the efficacy of such visits or 
indeed to support the notion that health and well-being is improved as a result of such 
activity. Questions over the efficacy focus on the lack of patient/carer involvement 
and consultation throughout the process [4]. In many cases, patients and carers have 
reported to feel excluded from the PDHV process and the decisions that are made 
with regards to adaptations to patient homes [5]. This in turn has been seen to impact 
negatively on levels of satisfaction and indeed levels of patient adherence [6]. 
Furthermore, some older adults perceive the process as demoralizing, daunting, and 
anxiety provoking [7]. Recent research findings indicate that there is a need evaluate 
the procedure currently adopted in the delivery of PDHV, particularly paying 
attention to the timing of the intervention within the discharge process and the length 
of time over which the discharge process is provided [2]. Due to the time and resource 
intensive nature of carrying out PDHVs, however, this may be challenging as OTs 
already find it difficult to prepare for, and carry out home visits adequately [7].  

There is a need to develop new and innovative approaches to enable the efficient 
and effective provision of hospital-home discharge interventions, enhancing 
opportunities for patient engagement and reducing the likelihood of these 
interventions being perceived negatively by patients. Our research proposes utilizing 
an open source I3DHVS application [8] to aid the hospital-home discharge process. 
Although the precise application of such software is yet to be determined via this 
research, one potential application may be to ‘bring the home into the hospital’ by 
OTs and patients collaboratively developing 3D representations of the patient’s home 
whilst still in hospital. This could provide the potential to reduce the number of home-
visits that are necessary and more actively involve the patient within the PDHV 
process. The SweetHome3D software enables users to rapidly create 3D 
representations of the interior of a patients’ home, which may be navigated through in 
real time. Fig. 1 provides an example of 3D home environments produced by the 
3DSweetHome application. 

 

 
Fig. 1. Examples of virtual home environments produced using 3D visualization software 
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A range research has already demonstrated the value of using I3DHVS within a 
therapeutic context. For example, in the treatment of public speaking anxiety [9]; the 
treatment of claustrophobia [10]; simulation of the effects of excessive alcohol 
consumption to patients [11]. Virtual 3D environments have also been used as an 
assessment tool for stroke patients [12] and for assistive memory tasks in the 
treatment of patients with amnesia [13]. To the best of our knowledge, the use 
I3DHVS has not yet been used within the PDHV process. Given the novel nature of 
this work, there is a need to scope the feasibility of exploiting this technology within 
this specific health care context. 

Much research effort has been invested into understanding user end users’ 
reactions and motivations to technology acceptance, adoption and use [14]. Although 
much of this research has been within the Information Systems research domain, there 
is increasing interest in gaining a better understanding of the factors that influence 
user acceptance, adoption and use of technology within the health care domain [15]. 
The Technology Acceptance Model (TAM) is perhaps the most notable theory 
applied in the explanation of user motivations, attitudes and responses to acceptance, 
adoption and use of new technology [16]. Despite its relative simplicity, the most 
basic form of TAM is typically seen to provide an explanation of approximately 40% 
of issues related to technology acceptance [14]. TAM proposes that when presented 
with a new technology, users’ Behavioral Intention to use (BI) and their Actual Use 
(AU) of technology are typically mediated by two key factors: Perceived Usefulness 
(PU) - the extent to which the user perceives that the new technology will aid them in 
performing the task at hand, and Perceived Ease of Use (PEoU) - the extent to which 
the individual believes using the technology would be free of effort [17]. TAM is now 
increasingly being applied within the health care research domain [18]. Examples 
include exploring the acceptance of: telemedicine technology by nurses [19]; Personal 
Digital Assistants (PDAs) by physicians [20]; portable postural assessment 
technologies for use by physiotherapists [21]; mobile picture archiving technologies 
for dental care [22]; and a range of customizable and wearable health care devices for 
patients and practitioners [23]. Although the vast majority of TAM research to date 
has been quantitative, there is increasing recognition that qualitative enquiry, 
particularly in the early explorative stages, is well suited to scoping the potential 
feasibility of a given technology within a novel context [24].  

In this explorative study, we recruit 25 Occupational Therapists (OTs) from across 
the United Kingdom to discuss, the potential of deploying this I3DHVS to aid the 
PDHV process. The focus group data is analyzed with a particular focus on the two 
key TAM criteria: PU and PEoU with the aim of gaining insights into the following 
research questions: 

 

1. What are OTs beliefs about the Perceived Usefulness of this technology and 
with whom may this software be useful/not useful? 

2. What are OTs beliefs about the Perceived Ease of Use of this technology and 
what are the perceived barriers to acceptance and use of this software? 

 

The remainder of this paper is structured as follows. In Section 2 we describe a 
study carried out to explore the feasibility of incorporating I3DHVS into the PDHV 
process. Section 3 presents the results of the study, and Section four concludes the 
paper, reflecting on future research directions based on the outcomes of this study. 
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2   Method 

A qualitative approach was taken to explore the above research questions. Three focus 
groups were conducted with OTs working within the National Health Service (NHS) 
within the United Kingdom. A good national level of participation was achieved 
(Scotland, Wales and England). The number of participants varied in each of the three 
groups (N= 5, 12, and 8 accordingly). Each focus group included: (a) a discussion to 
explain the session and establish level of experience with information and gaming 
technology, (b) demonstration of the I3DHVS, and (c) a semi-structured discussion to 
consider the potential utility of the software and areas of deployment. Over the course 
of the focus group sessions, participants were asked to discuss where, when, how and 
by whom this software may potentially be used, and to carry out a SWOT analysis 
(strengths, weaknesses, opportunities and threats) on the potential areas of 
deployment. SWOT analysis has served as a valuable tool in scoping the feasibility of 
deploying Virtual Reality (VR) technology within the health care context [25], and 
provided a valuable means of capturing a comprehensive representation of 
participants’ views relating to this technology. All of the groups were audio recorded 
and transcribed verbatim. Ethical approval for the project was obtained from Brunel 
University’s Research Ethics Committee. The data was transcribed and subsequently 
analyzed by the project team. Thematic template analysis was used to analyze the 
transcribed data. This is a form of thematic analysis, which involves development of a 
coding template that represents a summary of the themes that are seen by the 
researcher(s) as being of importance within the data set [26]. Analysis often begins 
with some a priori themes/codes that are of interest to the researcher, in this case, the 
focus group data was analyzed with the in order to identify themes representing OTs 
views relating to the TAM key criteria: Perceived Usefulness (PU) and Perceived 
Ease of Use (PEoU) of I3DHVS. 

Initially, the textual dataset was perused in its entirety to conceptualize the 
overarching themes that existed. The textual dataset was then perused for a second 
time, to identify themes and sub-themes that corresponded with the interests of the 
researchers. This was carried out iteratively until a number of sub-themes within the 
two existing a priori themes were identified. Segments of text that corresponded with 
these themes were taken note of. The dataset was perused iteratively, and sub-themes 
were cut spliced and linked together until a clear consensus of the main themes and 
sub-themes were reached by the first and sixth authors. When no further refinement of 
the categorization could be derived, a final template representing the themes and sub-
themes was produced, which was linked to the words of the respondents as they were 
presented within the focus groups. For a detailed description of the thematic template 
analysis process, see King [26].  

3   Results 

The findings of the analysis revealed a number of sub-themes relating to PU and 
PEoU. The results of this analysis are now presented. 
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3.1   Perceived Usefulness 

This theme refers to views relating to whether the I3DHVS could be perceived as 
useful/not useful and in which scenarios the technology may be incorporated into the 
PDHV process. Two sub-themes of Perceived Usefulness are presented within this 
section, these are: Not a Replacement and Communication & Collaboration. 

Overall, there was a feeling that this application could be useful in adding another 
dimension to the PDHV process. In particular, the notion of having a navigable 3D 
representation of a patient’s home would provide a welcomed added layer of detail, as 
is articulated in the quote below. 

 

“Well I think just seeing something in 3D as opposed to 2D is always going to 
be helpful anyway, because you’ve got that extra dimension to play around 
with, and I think that gives you much more information anyway just to make a 
kind of some sort of judgement.” 
 

Not a replacement: There were, however, also some perceived drawbacks to the 
notion of utilizing this technology within the PDHV process. On one hand, there was 
a feeling of apprehension and concern that this technology may pose a threat to the 
role of the OT, and a perceived risk of job losses and adaptations to the role which 
may negatively impact upon patients. One scenario described was a vision of the 
future, in which patients would lose out on any form of personalized contact with 
OTs, resulting in the entire PDHV process being carried out remotely. 

 

“In 10 years’ time…this will be standard practice I’m sure…and you’ll be 
doing your job sitting at home…” 
 

It was felt that in many cases, a significant reduction in patient/practitioner contact 
time, facilitated by the use of this technology, would impact negatively on the patient, 
particularly given the range of important real-world subtleties that must be taken into 
account when providing the PDHV intervention. In the quote below one participant 
suggest that technology for health care should be adopted with caution. 

 

“I guess I’m just a little bit wary probably of a number of technologies being 
used, and the potential that it could be perceived as not personal. I think we’ve 
got to go this way, because I think technology…it’s just everywhere… but then 
we’re talking about using another bit of technology to take away”  

 

It was also felt that the I3DHVS could be potentially valuable, however, should not 
be considered as a potential substitute or replacement for face-to-face contact, but 
rather should be considered as a tool used to aid and assist the therapeutic process. In 
complex cases, and with patients that perhaps have difficulty travelling to their home 
prior to discharge, the use of the I3DHVS application could be particularly useful. 

 

“Yeah I don’t think it would replace the home visit. Because it’s that patient’s 
ability to engage within the environment that we’ll always look at …Where 
we’ve got a real difficulty taking somebody difficult … like it can really help.” 
 

Communication & collaboration: Use of the I3DHVS in order to improve 
communication and collaboration with a range of individuals involved with the 
PDHV process was seen as being potentially of notable benefit to a range of 
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stakeholders in the therapeutic process. In particular, the function of being able to 
produce a tangible and navigable representation of the patient’s home environment, 
which could be shared with a range of individuals, provides the opportunity for OTs 
to share representations of the patient’s home with a wide range of members of a care 
team. This affords the potential to make joint decisions about potential adaptations to 
the home, and draw on skills and previous experience of other team members, that 
otherwise would not have been able to contribute to the decision making process. One 
particular scenario in which this was seen as useful was to facilitate more effective 
multi-agency working, decision making, and the communication of more explicit 
instructions to other care agencies in terms of provision of care. The quote below 
describes the potential communicative and collaborative benefits of using I3DHVS in 
the context of multi-agency working. 
 

“I like the idea of being able to set up the room, because we’ve had cases 
where we’re often saying ‘The room’s got to be like this’…And sometimes 
we’ll find that the person sets up the home as we’ve described…and then the 
agency will go in and say ‘You can’t have that up against the wall’… and 
actually to have everyone together and say ‘This is the space, we can provide 
the bed’ it’s a combined decision.”  
 

The I3DHVS was seen as potentially providing a valuable tool through which 
family members and home carers could provide input into the process, as suggested in 
the quote below. 

 

“I can see it potentially replacing an access visit more than a home visit. 
Especially if you had a very sensible next of kin that could do all the 
measurements for you, and then you could sit down with it…if you were au fait 
with that software you could sit down with them for 20 minutes – bang bang 
bang, and get it down, and then have the conversation with the patient – rather 
than you having to drive there, measure it all up, write it all up – I would see 
that being a time saver, but will not replace a home visit.” 
 

There was a feeling that less senior staff such as OT assistants could be better 
utilized if this technology was made available to them. This in turn could lead to 
greater efficiencies in terms of use of these resources, and new opportunities to 
delegate certain activities to these team members.  

 

“I think also in terms of an assistant…they’re doing an increasing number of 
our access assessments, particularly where we’re just wanting more feedback 
on the environment, furniture measurements, where furniture’s located. And 
that can be something they’d quite struggle with communicating that to us and 
how to put that down as succinctly as possible…I think this could be a good 
use for that, because that then enables the qualified OT to analyze what that 
environment will be for the patient.”  
 

Improving collaboration and engagement between the OT and the patient was also 
seen as a notable benefit of deploying I3DHVS. Particularly in a scenario which 
provided the patient with the opportunity to collaboratively construct 3D 
representations of the home with the assistance of the OT. It was felt that the OT 
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would better appreciate the challenges that the patient could face when being 
discharged back to their home, but also such a scenario could improve the likelihood 
that any adaptations made to the home would be more readily accepted by the patient, 
since they contributed to the decision making process. The two quotes below, provide 
examples of OTs thoughts relating to this. 

 

“…to picture pieces of equipment that we talk about in the hospital, you know 
whatever – this is what it will look like in your house. That would be nice for 
people to see that. Because despite how many times we practice with them in 
the hospital we still can’t imagine ‘Oh it’s going to take up much more space 
in my house, my house is very different.” … 
“Also it might help sort of patients’ feeling of empowerment in that kind of 
sense that you know you can come back and talk through it together rather 
than…at the minute you come back for an access visit and you say ‘We think 
you should put this there and that there and change this around’ but maybe 
you could sit down together at the computer and work through it and say well 
what about if we did this – gives them much more input and a feeling of you 
know being involved.” 

3.2   Perceived Ease of Use 

This theme refers to the views presented by participants that related to the perceived 
level of effort that would be required to deploy the 3D visualization software and the 
perceived barriers to deployment. Two sub-themes were identified within this theme, 
these are: Attitudes Towards Information Technology and Required Adaptations. 
 
Attitudes Towards Information Technology: A major consideration was the types of 
patient groups and health care practitioners that were likely to feel comfortable using 
this application. It was felt that many older adult patients may actually find this 
application useful, despite the commonly held ‘misconception’ that this group does 
not to feel confident with IT. OTs suggested that in many older adults are familiar 
with technology, often more so than health care practitioners, and hence this 
application could be useful for these patients. 

 

“…we’re finding increasingly…they [referring to older adults] are doing 
online shopping…a lot of them do email with their grandchildren and are in 
touch through computers. So I don’t think they’re all as unfamiliar as I am in 
some cases.” 
 

Cognitive ability and socio-economic background was felt to be a more useful 
indicator of familiarity and attitudes towards IT. Despite these being clearly perceived 
benefits to adoption of this software, it was felt that often there are organizational 
constraints that may make the use of this technology difficult.  

 

“Even if the technology’s there and the potential’s there that you can see as a 
practitioner, sometimes it’s difficult to actually, just because of the constraints 
of the organization, actually access it and use it in a way that you would like 
to.” 
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Such constraints included a lack of IT hardware being available to OTs in order to 
actually access any software applications. It was also expressed that there often is no 
designated therapeutic area in which OTs can see patients and have access to 
appropriate IT equipment. This point is exemplified below. 

 

So even for example like internet based tools … so if you want to educate 
somebody about I don’t know the structure of their hip joint and what’s 
happened, you know there’s loads of stuff you could use on the internet to 
educate them about 3D sort of models and stuff, but where do you do that? Do 
you bring them into the office and ask everyone else not to make any phone 
calls at the same time? Or … do you know what I mean? There’s some sort of 
practical frustrations from the NHS environment.  
 

Required adaptations: Although the software was perceived as relatively easy to use 
in modeling patients’ homes with a straightforward layout, it was felt that homes with 
more complex layouts may become more challenging to model. In particular, it was 
felt that some homes which had atypical items of furniture and varying floor levels 
may require considerable effort to model using the I3DHVS. This led some OTs to 
suggest that the use of this software could only realistically be justified in scenarios 
where there was significant therapeutic gain that outweighed the required effort more 
so than could be achieved via current practice.  
 

“Well I think we were generally very positive about the software generally, but 
I think one of the issues was really balancing up the complexity of how you 
would use it…so there’s always going to be this sort of balance, and a kind of 
tension between how kind of easy is it just to utilize on a day to day basis 
against having very complex functions which would be really helpful but would 
mitigate against kind of ease of use really.” 
 

Extending on from this point was a consideration of the usability and functionality 
of the I3DHVS. Some positive features of the software that are already offered 
include the facility to draw 3D models to scale, and to rapidly adapt the height and 
width of items of furniture within the model. However, there were a number of 
features that are not currently offered which OTs felt could significantly improve the 
application in order to make it more fit for purpose for the requirements of the PDHV 
process and in turn more appropriate for use on a day-to-day basis. In particular, 
variable lighting settings were felt to be necessary to model the potential complexity 
that poor lighting may add to mobility around the home. Varying floor textures and 
how these may affect mobility and health and safety considerations was also a 
required feature. 

 

“If technology could be so open… you could start to think about the impact of 
different lighting on a setting. To me it’s quite a logistics setting to look at this 
as a space…but you’ve not got the variables of different textures on the floor.” 

 

Other functionality that was seen as necessary included providing a suite of 
specific items of furniture and specialized OT equipment, which are typically 
introduced into a patient’s home on discharge home. Some of these items included 
wheelchairs, hoists for offering access to the bath, hand rails and wheelchair ramps. 
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Furthermore, modeling ‘general clutter’ around a patient’s home was also noted a 
useful phenomenon to be modelled. Often items like newspapers, junk mail, laundry 
and other miscellaneous items are placed throughout the home and act as hazards for 
the patient. In the two comments below, OTs comment on how clutter is an important 
aspect that affects patients mobility within their homes and that the software as it is, 
could not easily model levels of clutter, although this would be desirable. 

 

“A limited range of things and the objects. Sometimes clutter up and down the 
stairs…Stacks of newspapers…or just papers in general, or laundry” 

“I mean it’s really good, but you wouldn’t be able to get the clutter and things 
on it as it is at the moment.” 

4   Concluding Remarks 

In this study, we have explored the feasibility of exploiting 3D home visualisation 
software (3DHVS) as a means to support OTs in carrying out pre-discharge home 
visits. Data from three focus groups, carried out with a total of 25 OTs from across 
the UK, was analysed using thematic template analysis focusing specifically on two 
key Technology Acceptance Model (TAM) criteria: Perceived Usefulness (PU) and 
Perceived Ease of Use (PEoU). The results revealed that in terms of PU, OTs in 
general had a positive attitude towards the potential value of this software within the 
PDHV process. It was anticipated that the 3DHVS would not replace a home visit, 
given the important real-world subtleties that must be taken into account in the 
process. However, particular value was seen in using this software in complex cases. 
There was also potential to use this software to improve communication and 
collaboration within multi-agency teams, make better use of less senior staff such as 
OT assistants, and to enhance the group decision making process. Furthermore, there 
was potential to improve the patient/practitioner relationship via collaborative use of 
this software, hence empowering the patient within the decision making process. 
These are promising results, given the need and potential benefits of better 
engagement with patients in the PDHV process [2]. Factors relating to PEoU revealed 
that there is potential scope for using this software with older adult patients. However, 
patients with some level of cognitive impairment or who are not familiar with IT may 
find it more challenging to gain a positive therapeutic outcome from a technology 
assisted intervention. Organisational constraints, in terms of lack of access to IT and 
designated space to use technology with patients may also pose a challenge to 
deploying the 3DHVS with patients. In order to gain maximum benefit and to make 
the software usable and applicable within the PDHV process, it was also noted that a 
number adaptations should be made to better suit the needs of the OT. Some 
suggested adaptations included a need for a wider range of items of furniture to be 
made available within the furniture library, and to offer the function of changing 
lighting and floor textures. In light of the positive findings of this study, there appears 
to be potential to pursue this research further. In principal, the software promises a 
number of benefits: to improve the multi-agency decision making process; improve 
levels of patient engagement; offer improved efficiencies by making better use of less 
senior staff’s time. Our future research will involve carrying out specific case study 
examples of deployment of this software, using Wizard of Oz techniques, to gain 
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further insight into the extent to which these potential benefits may be realised within 
real world PDHV contexts. Our research will also explore the feasibility of using 
3dHVS with a range of patient groups, in order to gain more insight into patient 
attitudes towards this technology, and to establish which of these groups are likely to 
benefit most from its use. 
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