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ABSTRACT

Introduction: The SARS-CoV-2 virus pandemic
has accelerated the growing trend towards using
home- and remote-based medical testing (H/
RMT). The aim of this study was to gather
insights and explore the opinions of patients
and healthcare professionals (HCPs) in Spain
and Brazil regarding H/RMT and the impact of
decentralised clinical trials.

Methods: This qualitative study consisted of in-
depth open question interviews of HCPs and
patients/caregivers followed by a workshop that
aimed to determine the advantages and barriers
to H/RMT in general, and in the context of
clinical trials.
Results: There were 47 participants in the
interviews (37 patients, 2 caregivers, 8 HCPs)
and 32 in the validation workshops (13
patients, 7 caregivers, 12 HCPs). The main
advantages for the use of H/RMT in current
practice were the comfort and convenience, the
ability to improve the relationship between
HCPs and patients and personalise patient care,
and the increased patient awareness towards
their disease. Barriers to H/RMT included
accessibility, digitalisation, and the training
requirements for both HCPs and patients. Fur-
thermore, according to the Brazilian partici-
pants, there is a general distrust in the logistical
management of H/RMT. Patients indicated that
the convenience of H/RMT did not influence
their decision to participate in a clinical trial,
with the main reason for participating in a
clinical trial being to improve health; however,
H/RMT in clinical research does aid adherence
to the long-term follow-up associated with trials
and provides access to patients living far from
the clinical sites.
Conclusion: Insights from patients and HCPs
suggest that the advantages of H/RMT may
outweigh the barriers, and that social, cultural
and geographical factors and the HCP–patient
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relationship are critical aspects to be consid-
ered. Moreover, the convenience of H/RMT
does not appear to be a driver for participating
in a clinical trial but can facilitate patient
diversity and study adherence.

Keywords: Decentralised clinical trials; Home
medical testing; Patient experience; Remote
medical testing; Specimen handling;
Telemedicine

Key Summary Points

Why carry out this study?

Facilitating patient participation in their
treatment and clinical research, and
increasing patient diversity is of utmost
importance for clinical research
performance.

One way to facilitate patient participation
is to accelerate the digitalisation of
healthcare systems and telemedicine.

The aim of this qualitative study was to
gather insights and explore the opinions
of patients and healthcare professionals
(HCPs) on using home- and remote-based
medical testing (H/RMT) in current
practice, as well as in clinical trials.

What was learnt from the study?

The main advantages for the use of H/RMT
were the comfort and convenience to
patients, the ability to improve the
relationship between HCPs and patients
and personalise patient care, and to
increase patient awareness towards their
disease.

Barriers to H/RMT included accessibility,
and the training requirements for both
HCPs and patients.

The advantages of H/RMT outweigh the
barriers, and social factors as well as the
HCP–patient relationship, are important
aspects of H/RMT.

Moreover, the convenience of H/RMT
does not appear to be a driver for
participating in a clinical trial but can
facilitate patient diversity and study
adherence.

INTRODUCTION

Facilitating patient participation in clinical
research and increasing patient diversity in clin-
ical trials is of utmost importance for clinical
research performance. The SARS-CoV-2 virus
pandemic has changed healthcare (including
clinical trial research) in many ways, including
accelerating the digitalisation of healthcare sys-
tems and telemedicine. These changes can also
be seen in clinical trials, which, over the last few
years, have moved from the traditional investi-
gator/site-centric approach to a more patient-
centric approach that allows remote patient
participation [1–4]. With the rise of partially or
fully decentralised clinical trials [5], it is essential
to know patients’ preferences for their care. The
rate of technological failure when digitalising
healthcare processes can be high, while studies
have shown that the involvement of patients and
other users may help reduce the risk of these
failures [6–8]. For this reason, it seems reasonable
to determine whether a patient has a preference
for home- or remote-based medical testing (H/
RMT), and their acceptance of these testing
methods, or whether tests performed in the tra-
ditional way (in hospital) are more desirable and
the reasons behind these opinions.

While several articles describe how the trial
process is changing and the benefit of patient
involvement in the design of clinical trials
[1–4, 6–12], little evidence describes the actual
experiences of patients in clinical trials [13, 14]
and none describe the experience of patients in
clinical trials with H/RMT. Instead, there is
abundant literature on home-based rehabilita-
tion, as well as home-based monitoring of
symptoms and delivery of medicines [15–18].

To explore patients’ views on H/RMT and
decentralised clinical trials, and the impact of
different healthcare systems, cultures,
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geographic areas, ethnic diversity, and digital
access on patient experiences with these, a
qualitative study was conducted in Spain, a
country with a universal social security-funded
healthcare system, and Brazil, a country with
lower per capita income. The aim of this study
was to (1) explore the emotional, technological,
and socio-cultural barriers that might discour-
age patients from undergoing medical tests at
home, as well as the positive aspects of H/RMT
identified by the patient; (2) understand the
motivational components and expectations of
patients who agree to participate in a remote
clinical trial; (3) understand how this change to
decentralised clinical trials with H/RMT influ-
ences patients’ expectations, as well as their
willingness to participate in these trials; (4)
understand the implications for participants in
clinical trials conducted at home and/or remo-
tely; (5) explore whether, in the context of a
clinical trial, the acceptability of H/RMT may
change; and (6) explore the implications of
H/RMT for healthcare professionals (HCPs) and
their organisations.

METHODS

This qualitative, exploratory, and descriptive
study was conducted in three stages (Fig. 1).
Firstly, a literature review was carried out to
identify any gaps in the current literature
regarding decentralised clinical trials. This was
followed by in-depth interviews of HCPs and
patients regarding their experience of H/RMT,
and a workshop to validate the findings of these
interviews.

For this study, home-based medical tests
were defined as tests in which an HCP goes to
the patient to carry out the collection of bio-
logical material or the measurement of vital
signs and other variables, while remote-based
tests were defined as all tests where the patient
collects their materials or measurements them-
selves. Tests and procedures that could be per-
formed off-site and mentioned in the interviews
or discussed during the workshops included
sampling (blood, urine, faeces, saliva), proce-
dures (electrocardiogram, ambulatory blood
pressure measurement), teleconsultation, home

delivery of medication, electronic question-
naires (patient reported outcomes [ePRO] or
clinical outcome assessments [eCOA]), as well as
collection of electronic informed consent
forms. The clinical variables that could be
assessed/measured via H/RMT that were men-
tioned in the interviews or workshops included
vital signs and variables such as blood pressure,
body temperature, heart rate, weight, and
height.

Participants for these interviews and work-
shops were recruited through the research
institution Instituto Experiencia Paciente
(Spain) and the contract research organisation
Patient Centricity Consulting (Brazil). The
study complied with all national and interna-
tional ethical recommendations and the ethical
principles outlined in the Helsinki Declaration
of 1964, and its later amendments. In Spain, the
study protocol was approved by the Comité de
ética de la Universidad Rey Juan Carlos
(2505202114621). In Brazil, the study protocol
was approved by the ethics committee of the
University of Passo Fundo (opinion number
5.056.469 and CAAE 49172921.9.0000.534), as
per the specifications of Resolution 466, of
December 12, 2012. All participants provided
written informed consent before study
inclusion.

Literature Review

A literature review was performed between
July 5 and July 30, 2021 using the PubMed and
Google Scholar databases to identify any litera-
ture investigating patient or physician opinions
on remote clinical trials, home- and remote-
based medical tests, as well as the most com-
monly used home- and remote-based clinical
trial procedures. Search terms included ‘‘hospi-
tal-at-home’’, ‘‘home care’’, ‘‘patient centred
care’’, ‘‘decentralised’’, ‘‘decentralised clinical
trial’’, ‘‘clinical trial’’, and ‘‘home based medical
testing’’. Papers were limited to those published
from 2011 onwards.

The literature was filtered by Simón Balanza
and Catalina Peña, from the Instituto Experi-
encia Paciente, and relevant studies were
selected.
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In-Depth Interviews

Interview 1: Healthcare Professionals
Based on the gaps in knowledge identified in
the literature review, a semi-structured script for
an interview was created to collect first-hand
and up-to-date information on the opinions
and experience of HCPs with H/RMT in Spain
and Brazil (see Supplementary Materials S1 in
the Electronic Supplementary Materials for the
English translation of the script used). The
duration of the interviews was approximately
45–60 min, and the interviews were conducted
using the GoogleMeet� or Zoom� videoconfer-
ence platforms.

These in-depth semi-structured interviews
explored the level of knowledge and experience
about how H/RMT could be performed, the
conditions under which H/RMT could be car-
ried out, the perceived advantages and disad-
vantages of H/RMT in clinical trials, the HCPs
perception of patient experiences with H/RMT,
and how this differs from conventional clinical
trials. The aim of having open-ended questions
was to encourage the collection of subjective

data, perceptions and reasoning of the HCPs
interviewed.

Interview 2: Patients and Caregivers
The interviews with HCPs led to the creation of
a script for interviews with patients and care-
givers (see Supplementary Materials S2 in the
Electronic Supplementary Materials for the
English translation of the interview script used).
The duration of the interviews was approxi-
mately 60–75 min, and the majority of the
patient interviews were conducted using Goo-
gleMeet�, with the exception of some partici-
pants who did not have access to this platform
and were interviewed in person.

Validation Workshops

To conclude the research, an online validation
workshop was held to facilitate discussion
among patients/caregivers and HCPs to identify
which of the research insights were shared by
the participants and which ones were not.
Another aim of the workshops was to generate

Fig. 1 Overview of the study methodology. HCPs healthcare professionals, H/RMT home- and remote-based medical
testing, QoL quality of life
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consensus between participants on the chal-
lenges of H/RMT in clinical trials.

The workshop was divided into three stages:

• Stage 1 (situation analysis) Participants were
separated into two working groups based on
whether they were HCPs or patients/care-
givers, with the aim of defining the problems
and benefits of H/RMT in current practice
and in the context of clinical trials.

• Stage 2 (opportunity identification) Mixed
groups of HCPs and parents/caregivers were
created to identify causes of problems with
H/RMT, describe the impact of these prob-
lems on patients, and to identify any oppor-
tunities to improve patient experiences and
quality of life.

• Stage 3 (solution proposals) Mixed groups of
participants prioritised some of the opportu-
nities identified in stage 2 and used digital
tools (online medical solutions, apps, digital
self-care solutions) to propose solutions to
these problems.

Statistical Analysis

All data were collected, anonymised, and anal-
ysed by the contract research organisations who
recruited the patients/caregivers and HCPs for
the interviews and validation workshops.
Descriptive statistics were used to summarise
the characteristics of the HCPs and
patients/caregivers who participated in the
interviews and included number and propor-
tion of individuals. All other data were collated
in a qualitative manner.

RESULTS

Literature Review

Overall, 47 articles were identified during the
literature search. After filtering, 30 were assessed
and 16 considered relevant
[1–4, 6–8, 15–17, 19–24]. The literature review
identified some articles discussing decentralised
clinical trials [2, 3], where H/RMT was used for
data collection [24]; however, limited literature

allowed for understanding the value of H/RMT
for patients. The scientific literature identified
that focuses on H/RMT does so from the per-
spective of HCPs. Furthermore, there were lim-
ited data on patient barriers to H/RMT. The
main advantages of H/RMT were related to
patient comfort and working with older
patients. However, how this concept of comfort
is constructed and what it implies in the con-
text of clinical trials was not explored in detail
in the literature identified.

In-Depth Interviews

HCP interviews were conducted between
July 30 and September 7, 2021 in Spain and
between September 28 and October 7, 2021 in
Brazil, and patient/caregiver interviews between
October 27 and November 20, 2021 in Spain
and in Brazil. Overall, eight HCPs (n = 4 each in
Spain and Brazil), 37 patients (n = 19 in Spain;
n = 18 in Brazil) and two caregivers (in Spain)
were interviewed (Table 1). Of the eight HCPs,
four were nurses, two were physicians and two
were biomedical professionals. The majority
(n = 5; 62.5%) practiced in a private healthcare
setting. Oncology was the most common area of
specialty (n = 4; 50%). Only three HCPs had
previous experience of clinical trials (all from
Brazil).

The thematic analysis of the interviews with
HCPs and patients/caregivers from Spain and
Brazil allowed us to group the multiple aspects
regarding H/RMT into five different themes: (1)
perception of H/RMT as costly from the
healthcare system perspective; (2) ability of
H/RMT to foster HCP–patient relationships; (3)
the impact of H/RMT on communication and
follow-up; (4) implications for patient partici-
pation in clinical trials; and (5) comfort and
work–life balance with H/RMT.

Perception of Home- and Remote-Based
Medical Testing as Costly from the Healthcare
System Perspective
Participants generally believe that H/RMT is
more expensive than traditional testing and,
therefore, less readily available. In Spain, it is
rare for health institutions to inform patients of
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Table 1 Characteristics of the healthcare professionals and patients/caregivers who participated in the in-depth interviews

Spain Brazil Total

Healthcare professionals N = 4 N = 4 N = 8

Profession, n (%)

Physician 1 (25.0) 1 (25.0) 2 (25.0)

Nurse 3 (75.0) 1 (25.0) 4 (50.0)

Biomedical professional a 0 2 (50.0) 2 (25.0)

Healthcare system, n (%)

Private 2 (50.0) 3 (75.0) 5 (62.5)

Public 2 (50.0) 1 (25.0) 3 (37.5)

Area of specialty, n (%)

Rare diseases 0 1 (25.0) 1 (12.5)

Oncology 2 (50.0) 2 (50.0) 4 (50.0)

Other 2 (50.0) 1 (25.0) 3 (37.5)

Previous experience, n (%)

Clinical trials 0 3 (75.0) 3 (37.5)

Patients/caregivers N = 19/2 N = 18 N = 39

Age range, years 50–63/35–45 25–72 25–72

Female, n (%) 14 (73.7)/2 (100.0) 15 (83.3) 31 (79.5)

Healthcare system, n (%)

Private 10 (52.6)/0 16 (88.9) 26 (66.7)

Public 8 (42.1)/2 (100.0) 0 10 (25.6)

Private ? public 1 (5.3)/0 2 (11.1) 3 (7.7)

Demographic, n (%)

Rural 6 (31.5)/1 (50.0) 0 7 (17.9)

Urban 13 (68.4)/1 (50.0) 18 (100.0) 32 (82.1)

Pathologies, n (%)

Rare diseases 7 (36.8)/2 (100.0) 6 (33.3) 15 (38.5)

FOP 5 (26.3)/0 0 5 (12.8)

Sjogren’s disease 2 (10.5)/0 2 (11.1) 4 (10.3)

Fabry disease 0/0 3 (16.7) 3 (7.7)

Diffuse scleroderma 0/0 1 (5.6) 1 (2.6)

Inflammatory diseases 6 (31.6)/0 6 (33.3) 12 (30.8)

Crohn’s disease 3 (15.8)/0 2 (11.1) 5 (12.8)

COPD ? asthma 2 (10.5)/0 0 2 (5.1)
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H/RMT or to offer it to their patients, and as a
result the Spanish patients interviewed believed
that this service is reserved for individuals with
a disability and, therefore, perceived H/RMT as a
privilege.

‘‘I’m telling you, for example, in my case, I can
move around, so I don’t think about it either,
but I do see that it is a convenience that you
can do them at home, right? It’s always a
convenience, but that’s what I said before. As I

Table 1 continued

Spain Brazil Total

Biliary cholangitis 1 (5.3)/0 0 1 (2.6)

SLE 0/0 4 (66.7) 4 (10.3)

Cancer 6 (31.6)/0 6 (33.3) 12 (30.8)

Breast cancer 2 (10.5)/0 2 (11.1) 4 (10.3)

Colon cancer 2 (10.5)/0 0 2 (5.1)

Lymphoma 1 (5.3)/0 0 1 (2.6)

Liver cancer 1 (5.3)/0 0 1 (2.6)

Pancreatic cancer 0/0 1 (5.6) 1 (2.6)

Lung cancer 0/0 1 (5.6) 1 (2.6)

Cervical cancer 0/0 1 (5.6) 1 (2.6)

Testicular cancer 0/0 1 (5.6) 1 (2.6)

Previous experience, n (%)

In-home medical tests 7 (41.1)/0 13 (72.2) 20 (51.3)

Urine collection 5 (26.3)/0 8 (44.4) 13 (33.3)

Saliva collection 1 (5.3)/0 1 (5.6) 2 (5.1)

Mobile app questionnaire 0/0 2 (11.1) 2 (5.1)

QoL questionnaire 1 (5.3)/0 1 (5.6) 2 (5.1)

Follow-up questionnaire 0/0 1 (5.6) 1 (2.6)

Remote medical tests 7 (41.1)/2 (100.0) 4 (22.2) 13 (33.3)

Vital signs 2 (10.5)/2 (100.0) 2 (11.1) 6 (15.4)

Blood collection 2 (10.5)/2 (100.0) 1 (5.6) 5 (12.8)

Home care 3 (15.8)/0 1 (5.6) 4 (10.3)

Telemedicine 5 (26.3)/0 6 (33.3) 11 (28.2)

In-home medications 4 (21.1)/2 (100.0) 8 (44.4) 14 (35.9)

Clinical trials 5 (26.3)/0 5 (27.8) 10 (25.6)

COPD chronic obstructive pulmonary disease, FOP fibrodysplasia ossificans progressiva, QoL quality of life, SLE systemic
lupus erythematosus
aBiomedical professionals are responsible for collecting and analysing laboratory tests
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can move around [...] So doing tests at home is
a very good step forward for all people who
have reduced mobility.’’
-Oncology patient with no experience in
H/RMT

In Brazil, patients had a similar perception
and labelled H/RMT as a luxury and typically
did not consider requesting this service.

Furthermore, patients feel responsible for the
costs being spent on helping them when they
do not see themselves in need of help. Even
when doctors offer them home care, some
patients in Spain reported that they have
refused it in order to spare the healthcare sys-
tem unnecessary expenditure.

Ability of Home- and Remote-Based Medical
Testing to Foster HCP–Patient Relationships
Participants in our interviews spoke about how
H/RMT better facilitates the fostering of a posi-
tive relationship between patients/caregivers
and HCPs than consultations/testing conducted
in the traditional hospital setting as it is a less
stressful environment for the patient/caregiver.
In addition, more time is usually devoted to
consultations in the home setting. The change
in the HCP–patient relationship and the longer
consultation time have an impact on the
patient’s peace of mind. As this relationship of
trust and reassurance is established between
HCPs and patients when undergoing H/RMT,
patients are more likely to raise any concerns
they may have than during hospital consulta-
tions, and these can also be addressed more
easily. It should be acknowledged that the HCPs
conducting home visits are not likely to be the
same HCPs as those working in the hospital
setting administering in-hospital testing. Nev-
ertheless, the relationship that develops in the
setting of the home is one of the aspects of
H/RMT most appreciated by both patients and
HCPs. In Brazil, the need for instructional,
logistical and technological support was also
mentioned as important for patient acceptance
of H/RMT. In Spain, the doctor–patient rela-
tionship seems to be very important for the
acceptance of H/RMT and, in Brazil, human
contact is seen as essential.

‘‘In fact, I would say that it is better at home. I
don’t know why, I also told the nurses who
came to see me that they were very nice, very
attentive and so on. They treat you, you are
seen as a number as you do there (at the hos-
pital), there they go from one room to another,
here it’s much more personal [...] Here they
come into your house and a conversation takes
place, however small it may be. That’s why I
tell you that the contact is much more per-
sonal, much more, much better at home than
there.’’
-Oncology patient with experience in H/RMT
‘‘They treated me as my mother, my father, my
sister could have treated me. A very affection-
ate and very professional and very close treat-
ment. For me it is the most important thing.’’
-Oncology patient with experience in H/RMT

Impact of Home- and Remote-Based Medical
Testing on Communication and Follow-up
The patients interviewed believe that if tele-
consultation was used more widely, avoiding
the requirements for the physical presence of a
doctor, this would help avoid overcrowding in
healthcare centres. In patients with chronic ill-
nesses, teleconsultation also positively affects
people’s working lives because they are better
able to accommodate teleconsultations around
their work schedule, typically with no loss of
working hours, and teleconsultations allow
them to discretely manage their disease, expe-
rience less fatigue, and maintain a better social
environment at work. Teleconsultation also
alleviates the need for elderly or immobile
patients to depend on their caregivers or chil-
dren to go to the doctor’s office.

On the other hand, patients who have had
continuous follow-up via telephone said that
teleconsultations are fine, provided they were
complemented with face-to-face visits. During
our interviews, we found that patients under-
going remote medical testing were often afraid
of misinterpreting their results without a doctor
present. In addition, patients with experience in
teleconsultation said that at times they need
human contact, for example when a physical
examination is needed, and that a combination
of both teleconsultation and in-person
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consultations is ideal. For patients with chronic
illnesses—where the need for consultations is
long-lasting—it is essential that patients have
frequent communication with their doctors to
resolve queries.

Telemedicine has become a fundamental
way to provide regular and reliable patient
monitoring by performing periodic or repetitive
tests at home without the presence of an HCP,
and without the need to always go to the hos-
pital. However, elderly patients have mentioned
that it is difficult for them to deal with
technology.

‘‘I would like the consultations to be like you
and me, online. For example, I live a bit far
away, but this Tuesday I had to go to the
hospital, the consultation lasted 8–10 minutes
and it was only about how the drug was, how
the blood and stool tests went. And the doctor
said ‘‘Fine, fine. We continue like this’’. It
would be a great saving of money and time…
doctors who can dedicate themselves to other
things and provide a better service. I would
choose telemedicine, if there is no need to go
on-site.’’
-Crohn’s patient with no experience in H/RMT

Implications for Patient Participation
in Clinical Trials
Participants in our interviews cited a desire to
improve their health as the main reason for
participating in a clinical trial. The need to find
a solution to their health problem is so strong
that patients tend to worry less about possible
treatment side effects or study burden. How-
ever, the use of H/RMT in clinical trials could
increase patients’ access, as well as adherence to
the study, particularly in long-term follow-up.

‘‘I think the decision to participate in the clin-
ical trial does not depend on whether the study
is at home. If they want to participate, they
come to the centre. We talk about patients
participating, even if the main motive is to help
science [...] The main motive is ‘I need a
treatment because, for this problem I have,
there is no other solution’.’’
-HCP with clinical trial experience

‘‘It can be better coordinated with our life
without so much disruption. In the end it’s a
thousand kilometres of displacement what we
would be doing with it... Better remotely,
because it disrupts your life less. No, you don’t
have to travel. It’s easier to coordinate with
everything.’’
-Patient with clinical trial experience

Comfort and Work–Life Balance with Home-
and Remote-Based Medical Testing
‘‘Comfortable’’ was the main adjective used by
patients to describe H/RMT. Patients perceived

Table 2 Characteristics of the healthcare professionals
and patients/caregivers who participated in the validation
workshop

Spain Brazil Total

Healthcare professionals N = 6 N = 6 N = 12

Profession, n (%)

Physician 3 (50.0) 1 (16.7) 4 (33.3)

Nurse 3 (50.0) 2 (33.3) 5 (41.7)

Pharmacist 0 1 (16.7) 1 (8.3)

Biomedical

professionala
0 2 (33.3) 2 (16.7)

Previous experience, n (%)

H/RMT 6 (100.0) 2 (33.3) 8 (66.7)

Clinical trials 2 (33.3) 4 (66.7) 6 (50.0)

Patients N = 7 N = 6 N = 13

Previous experience, n (%)

H/RMT 6 (85.7) 4 (66.7) 10 (76.9)

Clinical trials 2 (28.6) 1 (16.7) 3 (23.1)

Caregivers N = 4 N = 3 N = 7

Previous experience, n (%)

H/RMT 4 (100.0) 1 (33.3) 5 (71.4)

Clinical trials 0 2 (66.7) 2 (28.6)

H/RMT home- or remote-based medical testing
aBiomedical professionals are responsible for collecting and
analysing laboratory tests
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this comfort as a way to counteract the feelings
of being overwhelmed or anxious that can be
associated with repeated testing. But, it is also
linked simply to the possibility of staying at
home and not having to move around, which
can be stressful, especially for patients with
mobility problems, as well as for individuals
who rely on the assistance of others (such as
minors or the elderly). Finally, the idea of being
able to return to their daily life as soon as pos-
sible adds to the comfort of H/RMT.

While the loss of comfort does not affect the
decision to participate in a clinical trial, it can
be an important factor in deciding whether to
continue in a clinical trial when the patients’
expectations are not being met.

Participation in clinical trials with home-
based blood collection and vital sign testing
allows for participating patients to take their
children to school. Also, in the case of patients
without other dependents and with work
responsibilities, the use of H/RMT helps avoid
testing interfering with work because it is less
time consuming than travel to/from a clinic/
hospital.

‘‘Listen sir, it’s very comfortable, to be honest,
because you get him up and then he’s at home,
you put his breakfast on, you don’t have to be
there, come on, get dressed, come on, run. All
that adds stress. It’s really not the same to be
at home waiting for someone to come and then
[...] Come on, I’m going to get him dressed.
‘Come on, let’s go, get in the car, come on, get
down, this...’ He’s already a bit nervous to see
how everything is going to go, and if you have
to move around, it’s better at home, because
everything adds stress.’’
-Caregiver with experience in H/RMT

Validation Workshops

The validation workshops were conducted
online on November 19, 2021. Overall, 12 HCPs
(n = 6 each in Spain and Brazil), 13 patients
(n = 7 in Spain; n = 6 in Brazil) and seven care-
givers (n = 4 in Spain; n = 3 in Brazil) partici-
pated in the validation workshops (Table 2).

In Spain and Brazil, the workshops validated
most of the content raised in the interviews.

Both in current practice and in clinical trials,
H/RMT is well accepted by patients, caregivers
and HCPs. The ability of HCPs to personalise
care to individual patients when using H/RMT
versus traditional testing is desirable (with the
obvious caveat of still meeting protocol criteria
when a patient is participating in a clinical
trial). Furthermore, the use of H/RMT requires
that the overall reliability and quality of results
from decentralised laboratories or in-house
medical tests is improved, as well as HCPs
competence in managing H/RMT. Shared deci-
sion-making between the patients/caregivers
and their HCPs would be the most appropriate
scenario to improve patients’ experience and
care.

HCPs reported that home testing is advan-
tageous to patients but can be difficult for HCPs
to implement because of a lack of training and
resources. Remote testing was regarded as posi-
tive, but more problematic than clinic-based
testing as a result of the training needed for
both the patients and HCPs. Home administra-
tion of intravenous medication is almost non-
existent. Patients welcome it, but HCPs warned
about the difficulties associated with patient
self-administration. To improve adherence to
both protocols and treatments in clinical trials,
the HCPs highlighted the need to provide good
information to patients and the importance of
smart use of communication channels (such as
apps, ad hoc study portals, phone reminders,
etc.). Feedback on patient progress was also
identified as a key element to help avoid
patients from dropping out early from a clinical
trial.

Patients in both countries mentioned that it
is difficult to access H/RMT, and this represents
the main administrative barrier to its more
widespread use. Typically, hospitals and
healthcare centres fail to inform patients about
the option to use H/RMT or home drug delivery.
Social barriers to the acceptance of H/RMT
included stigmatisation of home-based medical
care due to it typically being associated with
palliative care, or lack of confidentiality when
HCPs arrive in ambulances or branded home-
care cars. Furthermore, when considering
adopting H/RMT, many patients reported they
felt the need to have a very clean home when
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HCPs arrive (which is seen as a stress factor),
and that they felt a lack of privacy with an HCP
in their home. Finally, logistical barriers to
adopting H/RMT included that most patients do
not want to have access to H/RMT in a clinical
trial involving injectable medications, fear of
side effects and, depending on the test or
patient circumstances, whether patients would
feel safer in a hospital. Furthermore, patients
mentioned their insecurities in performing
remote tests (mainly due to a lack of training).
In Brazil, patients who had participated in
clinical trials stated that they had mistrust
concerning the handling and logistics of pro-
cessing of H/RMT samples.

The main advantages for H/RMT are that
HCPs have more time for resolving any doubts
that a patient may have, and H/RMT allows for
an increased patient awareness towards their
disease. The social advantages are the sense of
safety and comfort patients feel at home and
the fact that home care seems more personal,
allowing for personalised care as well as devel-
oping the patient–HCP relationship. Further-
more, H/RMT reduces the burden on patients in
terms of balancing their personal and profes-
sional lives. The main logistic driver for
accepting/adopting H/RMT is that the need to
travel to hospital is avoided, which is important
not only for elderly or disabled patients but also
for those with chronic conditions who require
frequent hospital visits or live far from the
hospital.

‘‘If they are one of those people who are afraid
of needles, if I had to do an extraction they
would relax, because as they are at home, they
feel comfortable, because they are in their
comfort zone. Their home is their comfort, at
their temperature, in their comfortable clothes,
and that’s where I adapt, isn’t it?’’
-Physician

Differences Between Spain and Brazil
in Accessibility and Perceptions of Home-
and Remote-Based Medical Testing

In Brazil, the majority of the patients inter-
viewed had private healthcare, while in Spain
all patients had access to the national public

healthcare system. Because of this, some differ-
ences in the perceived or actual difficulties in
accessing H/RMT were seen between the coun-
tries, both in the general context and in the
context of clinical studies. However, partici-
pants in both Spain and Brazil agreed on the
convenience and privilege of H/RMT, with
some believing that such services are only for
certain people, such as the elderly, bedridden or
disabled.

In Brazil, HCPs and patients do not fully
trust the results of examinations in the context
of clinical trials if they are not collected at the
research centre involved in the trials, due to the
problems with transport, risk of sample loss,
misuse, etc. This differs from Spain where
patients fully trust the process. In both coun-
tries, patients are grateful to be included in
clinical trials, with the main motivation to
participate being the possibility of better treat-
ment for their disease/illness as well as better
follow-up. Altruistic reasons were secondary to
their desire to help themselves. In Brazil,
patients mentioned that some family members
and friends do not offer their support when the
patients join a clinical trial, which was not dis-
closed by the participants in Spain. In Spain,
patient associations are well established, and
participants believed these associations have
good knowledge of the specific disease and of
patients’ rights. In contrast, there appears to be
room for improvement in Brazil with regards to
the creating and running of patient
associations.

DISCUSSION

This qualitative study explored the experiences
of HCPs and patients/caregivers in Spain and
Brazil with H/RMT and their perception of the
utility of H/RMT in general and in clinical trials
(Fig. 2). The main advantages for the use of
H/RMT were the comfort and convenience for
patients, the facilitating of contact with an HCP
and personalising patient care, the increased
patient awareness towards their disease, and
limitation of geographical barriers to the hos-
pital. Barriers to H/RMT included difficulty
accessing H/RMT services, as well as the training
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requirements for both HCPs and patients. Fur-
thermore, in Brazil, there is a general distrust
among clinical trials participants in the logisti-
cal management of H/RMT. Patients indicated
that the convenience of H/RMT hardly influ-
ences their decision to participate in a clinical
trial, because the main reason for participating
in a clinical trial is to improve their health;
however, they acknowledged it helps with
adherence to the long-term follow-up associ-
ated with trials.

One of the main issues identified in this
study was the need for good interpersonal
communication and trust between HCPs and
their patients, and the need to maintain the
continuity of the HCP attending the patient.
This has also been demonstrated in the litera-
ture; for example, a qualitative study investi-
gating the experience of patients with diabetes
reported that in the absence of a good rela-
tionship with their doctor, patients were reluc-
tant to talk to their doctor about their self-care
behaviour because of embarrassment and their
fear of being judged for their diet and weight
[23]. In other cases, poor communication
between patients and HCPs may result in
patients not attending medical appointments
[25–27].

It is important to encourage patients to take
responsibility for H/RMT in current practice in
order for it to be a success. In this respect, we
found that a personable and understanding
approach by HCPs can be decisive in making
patients more willing to use H/RMT and com-
mitted to their self-care. The available evidence
shows that this is especially important for
patients with chronic illness, such as chronic
obstructive pulmonary disease [19]. In addition
to the improvement in communication
between HCPs and patients, there is a need to
improve the messages and information con-
veyed by HCPs. If patients feel that their HCPs
do not provide clear information or are indeci-
sive, the safety of the patient can be compro-
mised, and this may lead to doubts and
insecurities in the patient [20].

Fraze and colleagues [21] have emphasised
that home visits are seen as an opportunity for
caregivers to be more supportive, to establish a
care plan, to address questions about medica-
tion that the patient may have, and to adapt the
home environment to the patients’ needs. The
present study further explores this aspect by
highlighting that the participants believed that
H/RMT humanises patients, allows patients and
HCPs more time to develop a personal rela-
tionship, and provides a better avenue for

Fig. 2 Summary of the conclusions of the physician and
patient interviews and main advantages and alert points
associated with home- and remote-based medical testing in
clinical practice and clinical trials. HCPs healthcare

professionals, H/RMT home- and remote-based medical
testing
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patients to ask any questions they may have
about their illness or disease. In this sense
Kannai and Alon [22] report that HCPs have to
leave their comfort zone and get to know the
patient’s home, culture, and worldview.

Our research identified some practical
implications for future clinical trials. When
designing a study, considering patients’ needs is
essential. A hybrid trial model, which provides a
combination of H/RMT and on-site medical
testing, is ideal. The hybrid model can employ
either a pre-defined plan for H/RMT and on-site
visits based on the study chronology (for
example by prioritising first visits as on-site
visits, and then moving to remote visits for
follow-up) or leave it up to the HCPs and
patients to work out the balance between
H/RMT and face-to-face visits. It is essential that
study procedures are not complex when using
H/RMT in a clinical trial, and that use of H/RMT
does not require adaptation of the study phase
or endpoints. As noted by other investigators
[28–30], there is evidence that H/RMT can be
used to assess adverse effects as well as efficacy
in clinical trials; this use of H/RMT should be
considered in future trials. Furthermore, when
implementing H/RMT in clinical trials, it is
important to consider cultural differences
between countries (including the trust patients
have in their healthcare system and accessibility
to technology), as well as differences in partic-
ipating patients’ profiles (indication, age). In
general, and in the context of clinical trials,
training of both HCPs and patients in H/RMT is
essential and should include methods to
improve communication between both parties
to increase trust. Finally, use of a tool, such as
the Patient Group Engagement Prioritization
Tool that was developed by the Clinical Trials
Transformation Initiative to assist in the devel-
opment of medicinal products [12], may facili-
tate collaboration between clinical trial
sponsors and patient groups, leading to mean-
ingful and mutually beneficial collaboration in
the context of decentralised clinical trials.

Our study has some limitations, some of
which are inherent in the qualitative nature of
this study, as well as its relatively small sample
size. The majority of patients included in this
study did not have prior experience in clinical

trials or with H/RMT, similar to patients who
typically participate in such trials; thus, any
opinions expressed in the interviews and
workshop were based on expectations rather
than experience. Furthermore, the patients who
participated in this study generally had good
access to technology, which may not be repre-
sentative of the whole population of their
respective countries, although this is difficult to
assess because of limited data on patient char-
acteristics, and should be considered in a new
model. An additional barrier that we did not
investigate was the impact of patient literacy
level on the ability of patients to follow
instructions provided by the medical team.
Also, the inclusion of HCPs in the workshops
may have had some influence on the opinions
expressed by the patients. Finally, the perspec-
tive of children regarding H/RMT was not
investigated (although interviews with two
caregivers of children with fibrodysplasia ossif-
icans progressiva who participated in clinical
trials indicated that the use of home tests meant
that the children’s routine was not markedly
interrupted). Taken together, these limitations
reduce the generalisability of our findings to
patients with different indications, ages, literacy
levels, access to technology, ethnicity, and from
different countries and healthcare systems ver-
sus the patients included in our study.

CONCLUSIONS

There is a high acceptance among patients and
HCPs of the relevance of H/RMT in current
practice. Although some barriers were identi-
fied, these tend to be related to administrative
or logistical issues related to testing, rather than
to patient or HCP acceptance of using H/RMT.
Sometimes accessibility to H/RMT is limited,
and the support patients require may be
increased with H/RMT, particularly if patients
do not receive sufficient information or access
to telemedicine if they need to resolve any
questions or doubts they may have. In our view,
the interviews and workshop highlight that
training of both HCPs and patients on how to
conduct H/RMT is essential, as well as ensuring
consistency between HCPs with whom patients

Adv Ther



have contact. In the context of clinical trials, we
have observed that there is great acceptance of
the implementation of home testing; however,
it is not a priority for patients. In this case, the
prevailing priority is the search either for
medicines to improve their health or for better
treatment of their illness. Nevertheless, while
H/RMT does not appear to influence a patient’s
decision to participate in a clinical trial, it does
provide an incentive for them not to drop out of
the clinical trial if they do participate. An
important factor for the implementation of
H/RMT in the clinical trial context is that, in
general, patients and caregivers should have
confidence in the conditions under which the
trial is run, although in Brazil this confidence is
not as complete as in Spain. The capacity to
adapt to different patient expectations appears
to be a definitive factor for the success of
decentralised clinical trials in the future.
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