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Abstract

Background: Diabetes mellitus (DM) is one of the most challenging diseasesin the 21st century and is the sixth leading cause
of death. Telemedicine has increasingly been implemented in the care of patients with DM. Although teleconsultations at home
have shown to be more effective for inducing HbA . reduction than other telemedicine options, before the 2019 coronavirus
disease crisis, their use had been lagging behind. Studies on physicians’ or patients’ perceptions about telemedicine have been
performed independently of each other, and very few have focused on teleconsultations. In atime of great pressure for health
systems and when an important portion of health care has to be assured at a distance, obtaining insights about teleconsultations
at home from the stakeholders directly involved in the health care interaction is particularly important.

Objective: The perceptions of patients and physicians about their intentions to use home synchronous tel econsultations for DM
care are examined to identify drivers and barriers inherent to programs that involve home teleconsultations.

Methods: Two identical questionnaires integrating the technology acceptance model and the unified theory of acceptance and
use of technology and assessing the confidence in information and communication technology use of patients and physicians
were devel oped. Responses by patients (n=75) and physicians (n=68) were analyzed using canonical correlation analysis.

Results: Associations between predictor constructs (performance, effort, social influence, facilitating conditions, and attitude)

and intention to use yielded significant functions, with a canonical R? of 0.95 (for physicians) and 0.98 (patients). The main
identified barriersto patient intention to use were the expected effort to explain the medical problem, and privacy and confidentiaity
issues. The mgjor drivers were the facilitation of contact with the physician, which is beneficial to patient disease management
and treatment, time savings, and reciprocity concerning physicians willingness to perform teleconsultations. Responses from
physicians reveal ed an association between intention to use and the expected performance of home tel econsultations. The major
barrier to intention to use expressed in physicians answers was doubts concerning the quality of patient examination. The major
drivers were time savings, productivity increases, improvements in patient’s health and patient management, National Health
System costs reduction, and reciprocity relative to patients’ willingness to engage in tel econsultations.

Conclusions: To promote the use of home teleconsultations for DM, decision makers should improve patients health literacy
so the physician—patient communication is more effective; explore information and communication technology developments to
reduce current limitations of non—face-to-face examinations; ensure patient privacy and data confidentiality; and demonstrate the
capabilities of home teleconsultations to physicians.

(JMIR Hum Factors 2021;8(4):€27873) doi: 10.2196/27873
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Introduction

Background

Diabetesmellitus (DM) isone of the most challenging diseases
inthe 21st century. It isthe sixth leading cause of death globally
[1] and continues to increase in prevalence, with macro-and
microvascular complications resulting in increased disability
and huge health care costs [2].

In Portugal, there were 591-699 new cases of diabetes per
100,000 inhabitants in 2015, representing an expense of
0.7%-0.9% of the Portuguese gross domestic product, and
8%-10% of the total spending on health [3]. The country has
one of the highest age-adjusted prevalence of diagnosed type 1
or 2 diabetes in the population aged 20 to 79 years in Europe
(9.8%) [4].

Telemedicineincludes remote patient monitoring using devices
(eg, mobile apps) to remotely collect and send data to health
care providers, asynchronousinteractionsto transmit diagnostic
images, vital signs, or video clips, along with patient data for
later review, and synchronous live videoconferencing
consultation among patients and physicians (eg,
teleconsultations) or among physicians and specialist health
services[5]. Information and communication technology (1CT)
has been increasingly implemented in the care of people with
DM to improve patient outcomesin areas such as blood glucose
management, diet, medication, and exercise monitoring [6].
Although (remote) teleconsultations at home (TH) have been
found to be more effective in inducing HbA . reduction when
compared with other telemedicine services, such as remote
telemonitoring, tele-education, and telecase management, they
have been much less adopted than other forms of telemedicine
in type 2 DM care [7]. Real-world data show that, before the
COVID-19, teleconsultation appointments as a proportion of
clinical activity ranged from 2% among a diabetic cohort to
22% among postoperative patients with hepatobiliary cancer
[8,9]. In Spain, teleconsultations were used by only 7 (6.9%)
of the 102 that used telemedicine in a sample of 1063 patients
with type 2 DM, but obtained the highest rate of satisfaction
[10Q]. Studies on teleconsultation in DM are scarce (eg, [11-14]).
Given the use level and care potential of synchronous TH, this
study investigated the necessary conditions to encourage their
use.

Studies on physicians' (eg, [15]) or patients perceptions (eg,
[6,16]) about telemedicine have been performed independently
of each other. As both groups are essential to the use of these
services, this study surveyed the perceptions of the two using
anidentical data collection instrument and compared the results
of the analysis of their responses. Identical questionnaires for
both patients and physicians were used because, according to
theliterature[17], the factors affecting their willingnessto adopt
teleconsultationswerethe same. A canonical correlation analysis
(CCA) was performed to find associations among a set of
predictor constructs derived from the technology adoption
literature and the intention of use (IoU) of TH by patients with
DM and their physicians. CCA is a multivariate statistical
technique used to study the interrelationships among sets of
multiple dependent and independent variables [18]. It is an

https://humanfactors.jmir.org/2021/4/e27873

Regoet d

appropriate and powerful multivariate technique to identify the
underlying independent relationship between the 2 sets of
variables of the studied model because of the high number of
variablesin each construct.

Objective

In summary, this study assesses the perspective of patientswith
DM and physicians regarding the drivers and barriers inherent
to programs that involve patients with DM teleconsulting with
their physicians from their homes.

Methods
Research M odel

Overview

The questionnaires for both populations were based on the
integration of the technology acceptance model (TAM) [19,20]
and the unified theory of technology of acceptance and use
(UTAUT) [21]. The full version of the data collection
instruments (in Portuguese) can be seenin Multimedia A ppendix
1[15,17,21-25]; the English trandlation of the questions can be
implied from the row titles of thetablein Multimedia Appendix
2[19,20,26-31].

According to Davis[19], anindividual tendsto use (or not use)
a new technology if they identify an improvement in their
professional performance. That is, if he or she easily identifies
the perceived utility. However, the author states that the
usefulness of that technology will only be recognized if the
effort to learn how to use it is not very high, that is, if the use
of the technology compensatesfor thelearning effort—perceived
ease of use. The TAM usesthese 2 main constructsto influence
the actual use of technology. Both have an independent effect
on loU, as people form intentions to adopt certain behaviors
that canimprovetheir performance at work if the effort required
to learn a new technology is not considerable [19-21].

Yarbrough and Smith [32] and Holden and Karsh [26] reviewed
articles on the applicability of TAM in health, reaching similar
conclusions; the constructs have been repeatedly validated and
the variance of the dependent variable IoU or actual use of
technol ogy has been widely explained (between 40% and 70%,
depending on the study).

However, TAM is not very sensitive in identifying barriers to
the acceptance of technology, which may influence all TAM
variables. Thus, new theories explaining the acceptance of
technology have emerged. One of these theoriesisthe UTAUT,
developed by Venkatesh et al [21]. UTAUT integrates the
essential constructs of 8 models of technology and considers 4
constructs that directly influence the intention to use the
technology: expected performance (P), expected effort (E),
social influence (S), and facilitating conditions (F). Theresearch
model of this study (Figure 1) integrates TAM with UTAUT,
adding an attitude construct [15,17,33]. In addition, we tested
whether confidence in ICT use [27] and demographic
characteristics were associated with attitude. An eventual
relationship between gender and attitude was explored, and it
was hypothesized that a younger age and higher qualifications
could favor attitude [34].
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Figure 1. Research model. ICT: information and communication technology.
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Hypotheses

« H1: Dothe predictors derived from the literature positively
influence the loU of TH? (suphypothesesin Table 1).

Table 1. Subhypotheses of hypothesis 1.

« H2: Dothe predictors derived from the literature positively
influence attitude (suphypothesesin Table 2).

The analysis of associations among constructs resulted in the
identification of major driversand barriersto DM (synchronous)
TH.

Subhypotheses Predictor Effect

H11 Attitude Positively influences the intention of use of teleconsultations at home
H12 Expected performance Positively influences the intention of use of teleconsultations at home
H13 Expected effort Positively influences the intention of use of teleconsultations at home
H14 Social influence Positively influences the intention of use of teleconsultations at home
H15 Facilitating conditions Positively influences the intention of use of teleconsultations at home

Table 2. Subhypotheses of hypothesis 2.

Subhypotheses Predictor Effect

H21 Expected performance Positively influences attitude
H22 Expected effort (ie, perceived ease of use [20]) Positively influences attitude
H23 Demographic characteristics Positively influences attitude
H24 Confidence in information and communication technology use Positively influences attitude

Sample and Scales

Data were collected from patients with type 1 or 2 diabetes or
their caregivers, in case of child patients (75 valid responses)
and physicians (68 valid responses) selected by rational choice
and snowball sampling (as highly specific populations were at
stake) from the north of Portugal during the fourth quarter of
2018. Concerning the patients, 51 questionnaire answers (51/75,
68% of total valid answers) were collected in-person and in
paper at primary care centers belonging to the Group of Primary
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Care Centres of Braga, an organization that coordinates 22
primary care centers; the other were collected on web through
DM patients' associations. For physicians, the answers were
collected on web with the collaboration of the same group of
primary care centers. This organization sent an email with a
link to the questionnaire to their physicians.

The perceptions of both groups were measured using 2 identical
guestionnaires based on a 7-point concordance Likert scaleand
a 5-point confidence Likert scale (Multimedia Appendix 2).
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Table 3. Characteristics of the samples.

Characteristics Patients (or caregivers, n=75) n (%) Physicians (n=68), n (%)
Type of respondent N/AZ
Patient 61 (81)
Caregiver 14 (19)
Gender
Female 338 (51) 47 (69)
Male 37 (49) 21(31)
Education N/A
Basic or less 33 (44)
Secondary 16 (21)
Bachelor 8(21)
Master 7(9)
Opted to not respond 11 (15)
Medical specialty N/A
General practitioner 52 (77)
Other 16 (23)
Financial situation (ability to live with monthly budget) N/A
Faces difficulties 8(11)
Needs to manage carefully 25(33)
Can go through 25(33)
Goes through easily 14 (19)
Goes through very easily 34
DMP type N/A
1 29 (39)
2 44 (59)
Other 2(3)
Treatmentsor disease control N/A
Oral antihyperglycemic 42 (56)
Insulin 36 (48)
Antihypertensive 35(73)
Antidyslipidemia 31 (41)
Physical exercise 41 (55)
Diet 44 (59)
Daily auto monitoring of the disease 35(73)

Local for DM consultations

Primary care center (public) 52 (69) 52 (77)
Public hospital 34 (45) 21(31)
Private hospital 8(11) 8(12)
Other (private) 3(4) 3(4)

Mode of transport to consultations N/A
By car 50 (67)
By bus 21 (28)
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Characteristics

Patients (or caregivers, n=75) n (%)

Physicians (n=68), n (%)

On foot 19 (26)
Other 3(4)
Electronic devices use
Computer 28 (37)
Laptop 35 (47)
Tablet 17 (23)
Smartphone 67 (90)
None 6(8)
Use of app for real-timevideo call
Never used 28 (37)
Rarely 15 (20)
Once per month 7(9)
Once per week 7(9
Severa timesin aweek 7(9)
Everyday 11 (15)

60 (88)
30 (44)
15 (22)
49 (72)
0(0)

6(9)
26 (39)
12 (18)
5(7)
9(13)
10 (15)

3N/A: not applicable.
PDM: diabetes mellitus.

Data Analysis

CCA was used to analyze the correlation between the set of
dependent variables (IoU construct) and the set of predictor
constructs. Thismethod is useful when variables have multiple
causes and effects, similar to the complex reality of human
behavior and cognition. The computationswere performed using
SPSS (version 24.0; IBM Corp).

The average of the observed values is often used to form the
constructs with consequent smoothing of the responses, which
can lead to constructs that do not contain the variability
expressed in the measurement indicators. CCA examines the
relationship between the 2 observed variabl e setswithout having
this disadvantage.

Variables with a canonical correlation of 0.45 or above were
considered in the final CCA model. The reliability statistics
measured by Cronbach a for each construct scale were very
good for expected performance (.87 for physicians and .83 for
patients), facilitating conditions (.77 for physiciansand .74 for
patients), attitude (.83 for physicians and .82 for patients), and
loU (.91 for physiciansand .78 for patients), and acceptablefor
expected effort (.60 for physicians and .56 for patients), and
social influence (.62 for physicians and .56 for patients).

Results

Sample Characteristics

Survey responses of 75 patients (Table 3 and Multimedia
Appendix 2) aged 10-86 years (mean 51, SD 17.1) were
obtained. Of the 75 respondents, 6 (8%) had never used
computers, smartphones, or tablets (Table 3). The average age
of these 6 patients was 73 (SD 8.9, range 61-84) years. On
average, patients had 3.1 DM consultations per year (range:

https://humanfactors.jmir.org/2021/4/e27873

1-12). According to the respondents, DM consultations took
133 minutes on average (including travel and waiting). Of the
75 respondents, 33 (44%) patients or caregivers felt very or
extremely confident and 12 (16%), moderately confident using
computers or the internet. Moreover, 40% (30/75) were very or
extremely confident and 24% (18/75) were moderately confident
inthe use of real-timevideo call apps. Morethan half had heard
about telemedicine (43/75, 57% of patients) and 30% (23/75)
about teleconsultations, but only 2 had participated in one in
real time, and 37% (28/75) had never used an app to make a
real-time video call.

In total, 68 valid responses from physicians aged 25-63 years
(47/68, 69% of physicians in the interval 26-35 years) were
received. Of the 68 respondents, 46 (67%) performed between
10 and 40 consultations per month, with an average duration of
23 minutes. Only 6 (9%) out of 68 physicians had never used
avideo call app. Moreover, 81% (55/68) felt very or extremely
confident and 19% (13/68) moderately confident using
computers or the internet, and 54% (37/68) were very or
extremely confident. Furthermore, 28% (19/68) were moderately
confident in the use of real-time video call apps. Of the 68
respondents, 33 (48.5%) physicianshad never heard of TH, and
8 (12%) had already carried out synchronous tel econsultations.
Although 56% (38/68) of physicians stated that they intended
to use TH in follow-up consultations, 34% (25/68) answered
that they would not use TH because they did not consider them
agood method for health provision.

The distribution of concordance scores showed a significant
variability in both groups. Wilcoxon Mann-Whitney tests
identified differences between physicians and patients
responses. Physicians had higher confidence in ICT use, but
they also had higher scores for item E;—WII only use TH if

easy tolearn and S,—if there wastechnical assistance. Patients
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had (1) in general, a more favorable attitude toward TH, and
higher scores in the perception that (2) TH can invade their
privacy (F5), but (3) befaster (P,), (4) the medical problemcan

Figure 2. Intention of use or suitability by type of consultation.

Rego et d
be correctly understood (E;) in a TH, and (5) will have TH
whenever the counterpart wantsto (S;).

Both patients and physicians considered follow-up to be the
best purpose for TH (Figure 2).
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Hypotheses Testing
H1: Predictors Positively I nfluence the loU of TH

Overview
For both physicians and patients, at least one variable of the

predictors is associated with 1oU variables (H11, H12, H13,
H14, and H15 cannot be rejected).

Unexpected situations (2), to show blood tests (4),

L*to ask for prescriptions (1), to clear doubts (1)

10% 0% 10% 20% 30% 40% 50% 60% 70%

Dlintend to use for M Suitable for

Figure 3 shows the association between the latent variable loU
and the related covariate set of variables (predictors). Tables 4
and 5 present a validation, through comparison with the
literature, of the revealed associations.

Figure 3. Canonical associations between predictors and intention of use. CCA: canonical correlation analysis.
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Legend:
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M - Intention of use;

A,(0.84) M - Expected Performance; M - Expected effort; M - Social influence; I - Facilitating conditions; - Attitude;
A;(0.88) I - Correlation coefficients between the two variable sets.
A, (-0.86) Color tone and width variations represent CCA functions load sizes.
A,(0.83)
A5 (0.78)
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Canonical correlation analysisas- Variable

sociation

Literature

Primary contributors

E, (I can explain my medical prob-
lems using the computer)

Expected effort—I oU?

Social influence—IloU S3 (Il do teleconsultations whenever

the physician wants to)

Facilitating conditions—loU  F, (beneficia in my management of

my disease)

Attitude—IloU A7 (will not increase the provision of

health care services)

Secondary contributors

Expected performance—loU  Pg (allows me to save my time)

Effort expectancy—IoU

E; (physician can correctly under-
stand my medical problem)

E3 (perceived as being easy to learn)

Facilitating conditions—IoU
F1 (can facilitate contact with the
physician)

F 3 (can invade patient’s privacy) b

F4 (will not interfere with confiden-
tiality of my health data)

Attitude—loU

A1 (itisagood way to provide health
care services)

A3 (itisunpleasant to use teleconsul -
tations at home)

A (teleconsultations at home can be
asupplemental health care service)

Several studies found that the medium allowed patients to open up more
than face-to-face consultations and that they felt empowered to ask more
questions [35,36]

To boost use, physician support and recommendation is necessary [10]

In Spain, most patients with type 2 diabetes (73.6%) considered that the
use of telemedicine had optimized (quite a bit or alot) the management
of their disease [10]

Several studies found that patients were satisfied with teleconsultations,
but also that they would still want the option to attend in person as they
believe it to be the gold standard [36,37]

Waiting times were shorter for patients seen by teleconsultation than in
face-to-face consultation asthey bypassed the normal admission processes
[38]

Physical examination has become aritual, expected, and performed as
tradition rather than clinical usefulness[39]. For the time being, telecon-
sultations in outpatient settings are most likely to be confine to dialogue-
based consultations where the need for rigorous physical examination is
absent [8]

The patients were very satisfied with the technology, no major problems
withitsuse; nearly 100% of patients reported that they would useit again
and recommend it [40]

Several studies found that improved access to care was associated with
patient satisfaction [40]

Inastudy of ateenaged population, parents are worried that the connection
might not be secure enough to ensure privacy and patients fear that they
might be overheard by family [36]

The need to ensure the security and confidentiality of patient records di-
minishes the preference for and use of telemedicine technology [41]

In the United Kingdom, teleconsultations for acute stroke management
had item val ues (like morbidity, mortality, and discharge rates) comparable
with national standards [42,43]

Several studies found that patients were satisfied with teleconsultations
but also that they would still want the option to attend in person as they
believe it to be the gold standard [36,37]

Several studies found that patients were setisfied with teleconsultations
but also that they would still want the option to attend in person as they
believe it to be the gold standard [36,37]

8 0U: intention of use.
Bvariablesin italic had a negative sign in the predictors set.

https://humanfactors.jmir.org/2021/4/e27873

RenderX

JMIR Hum Factors 2021 | vol. 8 | iss. 4| €27873 | p. 7
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Rego et a

Table5. Validation of the revealed associations for physicians.

Canonical correlation analysisas- Variable Literature
sociation

Primary contributors

Expected performance—IloU?

P, (improve my productivity) Benger et a [38] refer that teleconsultations are as much as 4 times as
long as their face-to-face equivalent; however more recent studies, found
them to be shorter in length (eg, [9])

P3 (improves management of patient Workload can be classified as the biggest workflow-related concern, asit
care) was overrepresented in the results, being addressed in 12 of the 23 studies
analyzed in the systematic literature review by Granjaet al [44]

P4 (improves the patient’s health) Telehealth is a safe option for delivery of self-management support [45]

Pg (improve the effectivenessof my ~ Several examples of real-world evaluations of working teleconsultation
work) services have demonstrated that they can achieve meaningful reductions
in did not attend (DNA) rates [46]

Social influence—IoU S3(I'll do teleconsultationswhenever  Theliterature emphasizestherole of physiciansin promoting telemedicine
the patient wants to) use[10]

Facilitating conditions—IoU

F» (beneficial in my patient manage- DNA rates were lower (13% vs 28%) and HbA 1 control improved in pa-
ment and treatment) tients that chose to attend by teleconsultation [47]

F4 (will not interfere with confiden-  Lack of policies that guarantee the patient’s privacy and confidentiality

tiality of the patient’s health data) when using and transferring information, lack of authentication by health
professionals, and lack of attribution of responsibility for the quality of
servicesare barriersto the adoption of telemedicinein health services[48]

Fs (may reduce the costs of theNa-  In the past, the use of telemedicine was strongly dependent of technology

tional Health System) costs (eg, [49]). Nowadays, technology allows cost savings: a report on
telehealth servicesin Scotland found that teleconsultations for a 10-week
rehabilitation course could be delivered for 3% to 10% of the cost associ-
ated with an outreach mode! (in which the therapist travels) or acentralized
model (inwhichthe patient travels), with savings primarily being delivered
through reduced travel costs [50]

Attitude—loU

A1 (good way of providing health O’ Cathail et a [8] summarize contradictory studies: some show that

care services) physicians lack confidence in their teleconsultation diagnosis; others as-
sessed the concordance of diagnosisin both an inpatient and outpatient
setting in neurology and found 96%-100% of cases were accurately diag-
nosed and managed via teleconsultation

A, (itisagoodideato useteleconsul-  Amid the COVID-19 pandemic: patients can keep in touch with their

tations at home) routine physicians via teleconsultations; physicians could ensure drug
compliance; educate patients and their caregivers; make patients aware of
the common symptoms of hypoglycemia; and help patients cope with
psychological problems[51]

A3 (itisunpleasant to useteleconsul- - The opening phase of the consultation was found to be unfamiliar, leading
to interruptions and apologies on both sides whereas a dialogue flow was

tations at home) b established [52]

A4 (teleconsultation will beacom-  No literature exploring this specific variable association was found
mon method in the future)

A5 (teleconsultations at home can be  In some cases, the inability to perform some aspects of physical examina-
asupplemental health care service)  tionislikely to restrict video outpatient teleconsultations utility for more
routine outpatient appointments [9]

Secondary contributors

Expected performance—IoU
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Canonical correlation analysisas- Variable

sociation

Literature

P1 (I will be able to complete the pa-
tient's medical consultation more
quickly)

Ps (I will be able to examine the pa-

tient aswell as | would during face-
to-face consultations)

Expected effort—IoU E; (I can understand the medical

problem correctly)

Facilitating conditions—IoU

F1 (teleconsultations at home facili-
tate contact with the patient)

F 3 (teleconsultations at home can
invade patient’s privacy)

According to Benger et a [38], teleconsultationswere, on average, almost
twice as long as their face-to-face equivalent. However, more recent
studies found them to be shorter (eg, [9])

O’ Cathail et a [8] review showsthat: (1) alack of confidence on telecon-
sultation diagnosis exists among professionals, (2) studies in neurology
assessed the concordance of diagnosisin both an inpatient and outpatient
setting and found that 96%-100% of caseswere accurately diagnosed and
managed via teleconsultation

O’ Cathail et a [8] review showsthat: (1) alack of confidence on telecon-
sultation diagnosis exists among professionals, (2) studies in neurology
assessed the concordance of diagnosisin both an inpatient and outpatient
setting and found that 96%-100% of cases were accurately diagnosed and
managed via teleconsultation

Morris et al [47] show that, among a diabetic cohort, teleconsultation im-
proved the DNA rate from 28% to 13% and HbA 1 control

Some health professional s thought tel econsultations were an invasion of
patients’ personal space [36]

8 0U: intention of use.
bvariablesin italic had a negative sign in the predictors set.

Patients
The analysis between the set of predictor variables and 1oU
yielded one significant function with a canonical correlation of

0.98 (P<.001) and a canonical R? of 0.93. The model explains
about 98% (1-Wilk A=1-0.01789) of the variance shared among
the variable sets.

E, (can explain medical problems using a computer), S; (will
have TH whenever the counterpart wants to), F, (will be
beneficia to manage the disease), and A5 (can be asupplemental

care service) were the primary contributors to the predictor
synthetic variable.

Ps (will save time), E; (medical problem can be correctly
understood), E; (will only beused if easy to learn), F, (facilitates
contact with counterpart), F5 (can invade privacy), F, (will not
interfere with confidentiality of health data), A (isagood way
to provide health care), and A; (will be unpleasant to use TH to
receive health care) were secondary contributors. The coefficient
of 15 (will not be used routinely) is negative because it was
negatively related to all the predictors except F; and Ag: the
perception that technology can invade patients' privacy (Fs)
and that to use teleconsultation will be unpleasant (Ag) were

positively associated with not using teleconsultation routinely
(I3). These results generally support the theoretically expected

relationships (Table 4).

Physicians

The analysis between the predictors and loU yielded one
significant function with a canonical correlation of 0.95

(P<.001) and acanonical R? of 0.91. The model explains about
99% (1-Wilk A=1-0.01010) of the variance shared between the
variable sets.

https://humanfactors.jmir.org/2021/4/e27873

The primary contributors to the predictor synthetic variable
were TH can improve my productivity (P,), management of
patient care (P5), the patient’s health (P,), the effectiveness of
my work (Pg), E; (medical problem can be correctly understood),
S; (will have TH whenever the counterpart wants to), F, (will
be beneficial to manage patients and their treatment), F, (will
not interferewith confidentiality of health data), F5 (can decrease
the National Health System costs), A, (isagood way to provide
health care services), A, (isagood ideato use TH), Az (will be
unpleasant to use TH to provide health care), A, (a common
method for providing health care in the future), and A5 (can be
a supplemental health care service). P; (medical consultation
can be compl eted faster), Ps (patient examination is as good as
in face-to-face consultations), F; (facilitates contact with
counterpart), and F; (can invade patient’'s privacy) were
secondary contributors. The structure coefficient of 15 is
negative; therefore, F5 and A; are positively associated with | 5.
All other significant predictors were negatively associated with
thel;. Theresults are described in Table 5.

Per ceptions of Patients Ver sus Perceptions of Physicians

In terms of expected performance (H12), for physicians, al the
variableswere statistically associated with 1oU. For the patients,
only Pg (economy of time) was statistically associated with 10U,
but the loading was relatively low (0.62). On the contrary, for
the patients, all expected effort (H13) variableswere statistically
associated with loU, whereas for physicians, only E; (being
able to understand the medical problem correctly).

Interms of social influence (H14), the theoretical relationships
from the literature were not confirmed: only S; (willingnessto
do TH whenever the counterpart wantsto) exhibited statistically
significant associations with loU.
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Relativeto facilitating conditions (H15) and attitude (H11), the
results for both groups were generaly supportive of the
theoretically expected relationships (with higher loadings for
physicians). All facilitating conditions except F5 (TH can
decrease National Health System costs) were statistically
associated with loU for the 2 groups. F5 was statistically
significant only for the physicians. In terms of attitude, the
perception that TH was a good way to provide health care
services (A;) as supplemental care (As) was positively
associated, and unpleasant to use to provide or receive health
care (A;) was negatively associated with 1oU for both groups.
Perceiving that TH will be a common method in the future (A 4)

was positively associated with 1oU only for physicians.

H2: The Predictors Derived From the Literature
Positively | nfluence Attitude

Demographic data were not associated with attitude and, for
physicians, confidence in ICT use. H21 and H22 cannot be

Regoet d

rejected for both groups, and H24 (specifically, relative to
C3—confidence in making videocalls) cannot be rejected for
patients.

Figure 4 showsthe canonical associations between the predictors
and attitude. For physicians (canonical R? of 0.96), expected
performance and E; (understanding the patient's medical
problem correctly) were associated with attitude, all as primary
contributors. For the patients (canonical R? of 0.85), higher
associations were observed with expected effort, C;, P, (medical
consultation can be completed faster), P, (can improve patient’s
health), and Pg (will save patient’stime). Py, Pg, and E; arethe
primary contributors. Table 6 synthetizes the major driversand
barriers of TH for the DM.

Figure 4. Canonical associations between predictors and attitude. CCA: canonical correlation analysis.

Physicians
P, (0.74)
78% of 82% of
P,(0.81) variance (0.96) variance
P,(0.85)
P,(0.87)
Ps(0.83)
E,(0.77)
Legend:

M - Expected performance;

- Expected effort;

A,(0.94)
A;(0.94)
A3(-0.92)
A,(0.83)
A5(0.78)

Patients
P.(0.71) A (055)
Ps(0.81) 58% of 57% of
P, (0.49) variance  (0.85) variance A;(0.86)
(0.
E, (0.68) A3(-0.78)
E,(0.61)
A, (056)
E,(0.45)
C,(0.46) As(0.81)
- Confidence in ICT use; | - Attitude;

- Correlation coefficients between the two variable sets.

Color tone and width variations represent CCA functions load sizes.
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Table 6. Home teleconsultation barriers and drivers.

Regoet d

Categories used to predict intention to use and attitude

Barriers

Patients

Physicians

Drivers

Patients

Physicians

Expected performance

None identified

Expected effort

E;- physician can (not) under-
stand patient’s medical prob-
lem correctly

E,—patient can explain her/his
medical problems using the
computer

Eg—patient will only useif it
iseasy tolearn

Social influence

None identified

Facilitating conditions

Attitude

Fs—caninvade patient’spriva-
F4—use interferes with confi-
dentiality of patient’s health
data

Az—itisunpleasant for physi-
cian—patient relationship
As—should (only) beasupple-
mental health care service

o Ps—ableor unable to exam-

ine the patient aswell as he
or shewould in face-to-face
consultations

e  Ej-physiciancan (not) under-
stand patient’s medical prob-
lem correctly

. None identified

« Fg—caninvadepatient’spri-
vacy

o Fs4—useinterfereswith confi-
dentiality of patient’s health
data

e Ag—itisunpleasant for
physician—patient relation-
ship

o  Ag—should (only) be a sup-
plemental health care service

Confidencein Information and communication technology use

Noneidentified

« Noneidentified

Pg—saves patient’s time

Noneidentified

Sg—willingness to do TH?

whenever the physician or
patient wants to

F1—facilitates contact with
the patient or physician
F,—beneficial to patient
management and treatment

A,—isagood way of provid-
ing health care services

Cz—confidence in making
videocalls

o P;—consultation will be

faster

«  P,—improves physician’'s
productivity

o Pz—improvespatient manage-
ment care

o P4—improves patient’s
health

o  Pg—improves effectiveness
of physician’swork

« Noneidentified

e  Sg—willingnessto do TH
whenever the physician or
patient wants to

o  Fi—facilitates contact with
the patient or physician

o Fy—beneficial to patient
management and treatment

«  Fs—may reduce the costs of
the National Health System

« Aj—isagoodway of provid-
ing health care services

« Ap,—itisagood ideato pro-
videTH

o Az—TH will beacommon
method in the future

o  Cz—confidencein making
videocalls

3TH: teleconsultations at home.
byariablesin italic had anegative sign in the predictors set.
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Discussion

Principal Findings

The main contribution of this study is the identification of
relationships among aset of construct predictorstaken from the
literature and the intention to use (synchronous) home
teleconsultations.  Obtaining  insights  about  home
teleconsultations from the stakehol ders directly involved in the
health care interaction—that is, patients and physicians, is
particularly important in a time of great pressure for health
systems and when an important portion of health care hasto be
assured at a distance.

TH appear to be safe and effective in appropriate clinical
situations [9]. In addition, it should not be forgotten that more
vulnerable fringes of the population would not have the
resources needed for this type of consultation; for example, in
our sample, some older patients had never used computers,
smartphones, or tablets. Physicians and patients will likely be
supportive of their useif they are offered as supplementa and
insupport of traditional care modelsrather than to replacethem
(most of the 2 samples agreed with thistype of teleconsultation,;
Multimedia Appendix 2, variable As). Thisresultisinlinewith
thefindings of Gilbert et al [37], from the patient’s perspective,
and Greenhalgh et al [9], from that of the physicians.

Health illiteracy and the physical examination ritual (referred
by Haig-Ferguson et al [36] in the context of apediatric chronic
fatigue service) may explain why patients see TH only as an
extra health care service. Patients should be encouraged and
supported for their use.

Expected performance factors (time savings, increased
productivity or efficiency, better disease management, health
improvement, and quality of the clinical examination) werethe
most important factors for intention to use among physicians,
which isin line with the literature (Table 5). On the contrary,
except for time savings, patients' perceptions did not reveal an
associ ation between performance variables and intention to use.

Another difference concerns the expected effort needed to use
TH. For the patients, explaining and being understood when
communicating their medical problems using the computer and
the technology being easy to learn are positively associated
with intention to use. This type of concern has been identified
intheliterature[8]. For physicians, these factors are not related
to the intention to use, except for the necessary effort to
understand the patient’s problem. In their systematic literature
review on physicians' eHealth adoption, Granja et al [44]
concluded that the major facilitators of eHealth are the quality
of the diagnosis and patient-centered care.

For both groups, the only social influence variable associated
with intention to use was the willingness of patients or
physicians to participate in TH if their counterpart wants to,
which meansthat each group can encourage the use of the other.
Theliterature hasonly referred to theimportance of physicians
recommendations for teleconsultation [10].

For both patients and physicians, al facilitating conditions and
attitude variables toward using TH were associated with

https://humanfactors.jmir.org/2021/4/e27873
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intention to use, which is in accordance with the literature
(Tables 4 and 5).

Curiously, contrary to the evidence described in the literature
(eg, [53]), this study did not find a statistically significant
association between demographic data or confidence in ICT
use and attitude for any of the groups, with the exception of
confidence in using video calls for patients. The current
COVID-19 pandemic has led many people to communicate
through videoconferencing. Given that our results point to a
positive associ ation between confidencein the use of video calls
and attitude, the pandemic situation may have been a booster
for patients TH adherence. For teleconsultations to be an
effective addition to health services beyond COVID-19 they
should be considered not only as atechnological issue, but also
as a complex organizational change problem [54]; from the
aspects raised by the authors, we would like to highlight the
need for adjusted legal frameworks and reimbursement schemes.

Major barriers to TH use identified were: (1) the inability to
correctly understand the medical problem, (2) threatsto patient
privacy, (3) health data confidentiality, (4) unpleasantness of
TH to provide or receive hedlth care, and (5) type of TH use
(supplemental care service). On the basis of the perceptions of
patients, costs do not seem to be a barrier to TH use, contrary
to what has been described in the literature [8]. Probably, this
result was observed because, nowadays, technological devices
that can be used to make tel econsultations (smartphones, tablets,
laptops, etc) are easily available in most of the situations. As
digital interaction generally hasinsignificant costs for patients,
cost is highly dependent on the existence of the technology.

The major identified TH drivers were (1) the perception that
they facilitate contact, and (2) the fact that the use by each group
was highly influenced by the other. Furthermore, physicians
are very sensitive to issues related to the performance and
quality of service.

The sampling methods limit the generalizability of the results.
The composition of the patients' sample in terms of age and
education was similar to that of the general population in
northern Portugal. However, the proportion of patients with
type 1 (type 2) DM inthe sampleishigher (lower) than expected
in the population [4]. Thus, the patients’ population may be, on
average, older and less educated than the sample in this study.
As the data concerning the perceptions of physicians were
collected on web, the sample may be, on average, more
technology favorable than the population. Nevertheless, both
samples included individuals ranging from more positive to
more skeptic about TH. In addition, the results were compared
with and discussed against the findings of related studies.

A CCA reveded a strong association between the predictors
and the set of dependent variables, in line with the literature.
The data analysis included a joint critical comparison of the
perceptions of patients and physicians. To promote the use of
home teleconsultations for DM, decision makers should: (1)
improve patient health literacy, as the inability to explain
medical problems correctly emerges as a barrier to
teleconsultation use; (2) explore ICT developments to reduce
current limitations of non—face-to-face examination; (3) ensure
patient privacy and data confidentiality; and (4) demonstrate
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the capabilities of hometeleconsultationsto physicians, namely,
in terms of the ability to enhance patient—physician
communication and to educate patients and their caregivers
toward a better management of the disease.

Regoet d

aspects like, for example, fuel consumption, carbon emissions,
and loss of work productivity. A recent review [55] concluded
that, as patients, health care organizations, and nations continue
to look toward video consultations as an alternative, it is

. essential to continue to theorize in this domain.
Conclusions

In the future, it would be interesting that research about
teleconsultations acceptance incorporated sustainability related

Acknowledgments

The research work carried out by the second author was supported by an APES (Portuguese Association of Health
Economics)—Medtronic scholarship.

The publication of the study will befinanced by the National Funds of the FCT (Portuguese Foundation for Science and Technology)
within project number UIDB/03182/2020.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Questionnaires to collect perceptions of diabetes mellitus patients and physicians about tel econsultations at home.
[PDEF File (Adobe PDF File), 365 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Constructs.
[PDE File (Adobe PDFE File), 199 KB-Multimedia Appendix 2]

References

1.  World Health Organization. Globa Report on Diabetes. Geneva: World Health Organization; 2016.

2. Tamayo T, Rosenbauer J, Wild SH, Spijkerman AM, Baan C, Forouhi NG, et a. Diabetesin Europe: an update. Diabetes
Res Clin Pract 2014 Feb;103(2):206-217. [doi: 10.1016/j.diabres.2013.11.007] [Medline: 24300019]

3. Diabetes: Factos e Numeros— O Ano de 2015 - Relatério anual do observatério Nacional da Diabetes — Parte |. Revista
Portuguesa de Diabetes. 2017. URL : http://www.revportdiabetes.com/wp-content/uploads/2017/11/
RPD-Vol-12-n%C2%BA-1-M ar%C3%A 70-2017- Rel at%C3%B 3ri 0s-p%C3%A 19s-40-48.pdf [accessed 2021-10-22]

4.  WilliamsR, Colagiuri S, Chan J, Gregg E, Ke C, Lim LL, et a. IDF Atlas, 9th Edition. Brussels, Belgium: International
Diabetes Federation; 2019.

5. GogiaS. Fundamentals of Telemedicine and Telehealth. Cambridge, Massachusetts, United States: Academic Press;
2019:1-412.

6. Macdonald EM, Perrin BM, Kingdey M1. Enablersand barriersto using two-way information technol ogy in the management
of adults with diabetes: a descriptive systematic review. J Telemed Telecare 2018 Jun;24(5):319-340. [doi:
10.1177/1357633X 17699990] [Medline: 28347218]

7. LeeSW, Chan CK, ChuaSS, Chaiyakunapruk N. Comparative effectiveness of telemedicine strategies on type 2 diabetes
management: a systematic review and network meta-analysis. Sci Rep 2017 Oct 04;7(1):12680. [doi:
10.1038/s41598-017-12987-z] [Medline: 28978949]

8.  O'Cathail M, Sivanandan MA, Diver C, Patel P, Christian J. The use of patient-facing teleconsultations in the National
Health Service: scoping review. IMIR Med Inform 2020 Mar 16;8(3):€15380 [FREE Full text] [doi: 10.2196/15380]
[Medline: 32175911]

9.  Greenhagh T, Shaw S, Wherton J, Vijayaraghavan S, Morris J, Bhattacharya S, et a. Real-world implementation of video
outpatient consultations at macro, meso, and micro levels; mixed-method study. JMed Internet Res 2018 Dec 17;20(4):€150
[FREE Full text] [doi: 10.2196/jmir.9897] [Medline: 29625956]

10. Rodriguez-Fortinez P, Franch-Nadal J, Fornos-Pérez JA, Martinez-Martinez F, de Paz HD, Orera-PefiaML. Cross-sectional
study about the use of telemedicine for type 2 diabetes mellitus management in Spain: patient's perspective. The EnREDa2
Study. BMJ Open 2019 Jun 22;9(6):e028467 [FREE Full text] [doi: 10.1136/bmjopen-2018-028467] [Medline: 31230025]

11. Sood A, Watts SA, Johnson JK, Hirth S, Aron DC. Telemedicine consultation for patients with diabetes mellitus: a cluster
randomised controlled trial. J Telemed Telecare 2018 Jul;24(6):385-391. [doi: 10.1177/1357633X17704346] [Medline:
28406066]

https://humanfactors,jmir.org/2021/4/e27873 JMIR Hum Factors 2021 | vol. 8| iss. 4 | €27873 | p. 13

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=humanfactors_v8i4e27873_app1.pdf&filename=bbd02f5c85b16e4449d9ac44ee2e300e.pdf
https://jmir.org/api/download?alt_name=humanfactors_v8i4e27873_app1.pdf&filename=bbd02f5c85b16e4449d9ac44ee2e300e.pdf
https://jmir.org/api/download?alt_name=humanfactors_v8i4e27873_app2.pdf&filename=a79ace6e5ccb5c49d7a623387fce48a1.pdf
https://jmir.org/api/download?alt_name=humanfactors_v8i4e27873_app2.pdf&filename=a79ace6e5ccb5c49d7a623387fce48a1.pdf
http://dx.doi.org/10.1016/j.diabres.2013.11.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24300019&dopt=Abstract
http://www.revportdiabetes.com/wp-content/uploads/2017/11/RPD-Vol-12-n%C2%BA-1-Mar%C3%A7o-2017-Relat%C3%B3rios-p%C3%A1gs-40-48.pdf
http://www.revportdiabetes.com/wp-content/uploads/2017/11/RPD-Vol-12-n%C2%BA-1-Mar%C3%A7o-2017-Relat%C3%B3rios-p%C3%A1gs-40-48.pdf
http://dx.doi.org/10.1177/1357633X17699990
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28347218&dopt=Abstract
http://dx.doi.org/10.1038/s41598-017-12987-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28978949&dopt=Abstract
https://medinform.jmir.org/2020/3/e15380/
http://dx.doi.org/10.2196/15380
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32175911&dopt=Abstract
http://www.jmir.org/2018/4/e150/
http://dx.doi.org/10.2196/jmir.9897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29625956&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=31230025
http://dx.doi.org/10.1136/bmjopen-2018-028467
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31230025&dopt=Abstract
http://dx.doi.org/10.1177/1357633X17704346
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28406066&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Rego et a

12. Bertuzzi F, Stefani |, Rivolta B, Pintaudi B, Meneghini E, Luzi L, et al. Teleconsultation in type 1 diabetes mellitus
(TELEDIABE). Acta Diabetol 2018 Feb;55(2):185-192. [doi: 10.1007/s00592-017-1084-9] [Medline: 29209814]

13. Fatehi F, Gray LC, Russell AW, Paul SK. Validity study of video teleconsultation for the management of diabetes: a pilot
randomized controlled trial. Diabetes Technol Ther 2015 Oct;17(10):717-725. [doi: 10.1089/dia.2014.0416] [Medline:
26181716]

14. Fatehi F, Martin-Khan M, Smith AC, Russell AW, Gray LC. Patient satisfaction with video teleconsultation in avirtua
diabetes outreach clinic. Diabetes Technol Ther 2015 Jan;17(1):43-48. [doi: 10.1089/dia.2014.0159] [Medline: 25296189]

15. RhoMJ, Chai 1Y, Lee J. Predictive factors of telemedicine service acceptance and behaviora intention of physicians. Int
JMed Inform 2014 Aug;83(8):559-571. [doi: 10.1016/j.ijmedinf.2014.05.005] [Medline: 24961820]

16. Zobair KM, Sanzogni L, Sandhu K. Expectations of tel emedicine health service adoption in rural Bangladesh. Soc Sci Med
2019 Oct;238:112485. [doi: 10.1016/j.socscimed.2019.112485] [Medline: 31476664]

17. Kohnke A, Cole ML, Bush R. Incorporating UTAUT predictors for understanding home care patients' and clinician's
acceptance of healthcare telemedicine equipment. J Technol Manag Innov 2014 Jul;9(2):29-41. [doi:
10.4067/S0718-27242014000200003]

18. Hair Jr JF, Black WC, Babin BJ, Anderson RE. Multivariate Data Analysis. Delhi: Cengage L earning; 2018:1-832.

19. DavisFD. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Q 1989
Sep;13(3):319. [doi: 10.2307/249008]

20. DavisFD, Bagozzi RP, Warshaw PR. User acceptance of computer technology: a comparison of two theoretical models.
Manag Sci 1989 Aug;35(8):982-1003. [doi: 10.1287/mnsc.35.8.982]

21. Venkatesh V, Morris MG, Davis GB, Davis FD. User acceptance of information technology: toward a unified view. MIS
Q 2003;27(3):425. [doi: 10.2307/30036540]

22. Demiris G, Speedie S, Finkelstein S. A questionnaire for the assessment of patients' impressions of the risks and benefits
of home telecare. J Telemed Telecare 2000;6(5):278-284. [doi: 10.1258/1357633001935914] [Medline: 11070589]

23. KifleM, Payton FC, Mbarika V, Meso P. Transfer and adoption of advanced information technology solutionsin
resource-poor environments: the case of telemedicine systems adoption in Ethiopia. Telemed J E Health 2010
Apr;16(3):327-343. [doi: 10.1089/tm;j.2009.0008] [Medline: 20406120]

24. Ministério daSalde. Despacho 3571/2013. Diario daRepublican.® 46/2013. 2013. URL : https://dre.pt/dre/detal he/despacho/
3571-2013-1759945 [accessed 2021-11-08]

25. A health telematics policy. World Health Organization - Report of the WHO Group Consultation on Health Telematics.
1998. URL : https://apps.who.int/iris/handle/10665/63857 [accessed 2021-11-08]

26. Holden RJ, Karsh B. The technology acceptance model: its past and its future in health care. JBiomed Inform 2010
Feb;43(1):159-172 [FREE Full text] [doi: 10.1016/}.jbi.2009.07.002] [Medline: 19615467]

27. Lam MK, Nguyen M, Lowe R, Nagargjan SV, Lincoln M. "l can do it": does confidence and perceived ahility in learning
new ICT skills predict pre-service health professionals' attitude towards engaging in e-healthcare? Stud Health Technol
Inform 2014;204:60-66. [Medline: 25087528]

28. LiJ Talaei-Khoei A, SealeH, Ray P, Macintyre CR. Health care provider adoption of ehealth: systematic literature review.
Interact JMed Res 2013;2(1):e7 [FREE Full text] [doi: 10.2196/ijmr.2468] [Medline: 23608679]

29. Dansky KH, Gamm LD, Vasey JJ, Barsukiewicz CK. Electronic medical records: are physicians ready? J Healthc Manag
1999;44(6):440-454. [Medline: 10662431]

30. KifleM, Mbarika VW, DattaP. Interplay of cost and adoption of tele-medicine in Sub-Saharan Africa: the case of
tele-cardiology in Ethiopia. Inf Syst Front 2006 Jul;8(3):211-223. [doi: 10.1007/s10796-006-8780-2]

31. Taylor S, Todd PA. Understanding information technology usage: atest of competing models. Inform Syst Res 1995
Jun;6(2):144-176. [doi: 10.1287/isre.6.2.144]

32.  Yarbrough AK, Smith TB. Technology acceptance among physicians: a new take on TAM. Med Care Res Rev 2007
Dec;64(6):650-672. [doi: 10.1177/1077558707305942] [Medline: 17717378]

33. KimS, LeeK, Hwang H, Yoo S. Analysis of the factorsinfluencing healthcare professionals' adoption of mobile electronic
medical record (EMR) using the unified theory of acceptance and use of technology (UTAUT) in atertiary hospital. BMC
Med Inform Decis Mak 2016 Jan 30;16:12 [FREE Full text] [doi: 10.1186/s12911-016-0249-8] [Medline: 26831123]

34. Hoogenbosch B, PostmaJ, de Man-van Ginkel M, Tiemessen NA, van Delden JJ, van Os-Medendorp H. Use and the users
of apatient portal: cross-sectional study. J Med Internet Res 2018 Sep 17;20(9):€262 [FREE Full text] [doi:
10.2196/jmir.9418] [Medline: 30224334]

35. Tachakra S, Rajani R. Social presence in telemedicine. J Telemed Telecare 2002;8(4):226-230. [doi:
10.1258/135763302320272202] [Medline: 12217106]

36. Haig-Ferguson A, Loades M, Whittle C, Read R, Higson-Sweeney N, Beasant L, et a. "It's not one sizefitsal"; the use
of videoconferencing for delivering therapy in a Specialist Paediatric Chronic Fatigue Service. Internet Interv 2019
Mar;15:43-51 [FREE Full text] [doi: 10.1016/j.invent.2018.12.003] [Medline: 30619719]

37. Gilbert AW, Jaggi A, May CR. What isthe patient acceptability of real time 1:1 videoconferencing in an orthopaedics
setting? A systematic review. Physiotherapy 2018 Jun;104(2):178-186. [doi: 10.1016/j.physi0.2017.11.217] [Medline:
29361298]

https://humanfactors,jmir.org/2021/4/e27873 JMIR Hum Factors 2021 | vol. 8| iss. 4 | €27873 | p. 14

(page number not for citation purposes)


http://dx.doi.org/10.1007/s00592-017-1084-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29209814&dopt=Abstract
http://dx.doi.org/10.1089/dia.2014.0416
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26181716&dopt=Abstract
http://dx.doi.org/10.1089/dia.2014.0159
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25296189&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2014.05.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24961820&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2019.112485
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31476664&dopt=Abstract
http://dx.doi.org/10.4067/S0718-27242014000200003
http://dx.doi.org/10.2307/249008
http://dx.doi.org/10.1287/mnsc.35.8.982
http://dx.doi.org/10.2307/30036540
http://dx.doi.org/10.1258/1357633001935914
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11070589&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2009.0008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20406120&dopt=Abstract
https://dre.pt/dre/detalhe/despacho/3571-2013-1759945
https://dre.pt/dre/detalhe/despacho/3571-2013-1759945
https://apps.who.int/iris/handle/10665/63857
http://linkinghub.elsevier.com/retrieve/pii/S1532-0464(09)00096-3
http://dx.doi.org/10.1016/j.jbi.2009.07.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19615467&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25087528&dopt=Abstract
http://www.i-jmr.org/2013/1/e7/
http://dx.doi.org/10.2196/ijmr.2468
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23608679&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10662431&dopt=Abstract
http://dx.doi.org/10.1007/s10796-006-8780-2
http://dx.doi.org/10.1287/isre.6.2.144
http://dx.doi.org/10.1177/1077558707305942
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17717378&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-016-0249-8
http://dx.doi.org/10.1186/s12911-016-0249-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26831123&dopt=Abstract
http://www.jmir.org/2018/9/e262/
http://dx.doi.org/10.2196/jmir.9418
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30224334&dopt=Abstract
http://dx.doi.org/10.1258/135763302320272202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12217106&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(18)30064-2
http://dx.doi.org/10.1016/j.invent.2018.12.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30619719&dopt=Abstract
http://dx.doi.org/10.1016/j.physio.2017.11.217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29361298&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Rego et a

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

Benger JR, Noble SM, Coast J, Kendall JM. The safety and effectiveness of minor injuries telemedicine. Emerg Med J
2004 Jul;21(4):438-445 [FREE Full text] [Medline: 15208226]

Costanzo C, Verghese A. The physical examination asritual: social sciences and embodiment in the context of the physical
examination. Med Clin North Am 2018 May;102(3):425-431. [doi: 10.1016/j.mcna.2017.12.004] [Medline: 29650064]
Polinski JM, Barker T, Gagliano N, Sussman A, Brennan TA, Shrank WH. Patients' satisfaction with and preference for
telehealth visits. JGen Intern Med 2016 Mar;31(3):269-275 [ EFREE Full text] [doi: 10.1007/s11606-015-3489-x] [Medline:
26269131]

Alepis E, Lambrinidis C. M-health: supporting automated diagnosis and el ectonic health records. Springerplus 2013
Dec;2(1):103 [FREE Full text] [doi: 10.1186/2193-1801-2-103] [Medline: 23556144]

Chowdhury M, Birns J, Rudd A, Bhalla A. Telemedicine versus face-to-face evaluation in the delivery of thrombolysisfor
acute ischaemic stroke: a single centre experience. Postgrad Med J 2012 Mar;88(1037):134-137. [doi:
10.1136/postgradmed]-2011-130060] [Medline: 22267526]

Hill E, Whitehead M, Maclnnes B, Ellis G, Talbot A, Brodie F, et a. Thefirst 100 thrombolysis cases in a novel Scottish
mesh telestroke system. Scott Med J 2013 Nov;58(4):213-216. [doi: 10.1177/0036933013507868] [Medline: 24215039]
GranjaC, Janssen W, Johansen MA.. Factors determining the success and failure of ehealth interventions: systematic review
of theliterature. JMed Internet Res 2018 May 01;20(5):€10235 [FREE Full text] [doi: 10.2196/10235] [Medline: 29716883]
Hanlon B, DainesL, Campbell C, McKinstry B, Weller D, Pinnock H. Telehealth interventions to support self-management
of long-term conditions: a systematic metareview of diabetes, heart failure, asthma, chronic obstructive pulmonary disease,
and cancer. JMed Internet Res 2017 May 17;19(5):€172 [EREE Full text] [doi: 10.2196/jmir.6688] [Medline: 28526671]
Morey S, Hamoodi A, Jones D, Young T, Thompson C, Dhuny J, et al. Increased diagnosis and treatment of hepatitisC in
prison by universal offer of testing and use of telemedicine. JViral Hepat 2019 Jan;26(1):101-108. [doi: 10.1111/jvh.13017]
[Medline: 30315691]

Morris J, Campbell-Richards D, Wherton J, Sudra R, Vijayaraghavan S, Greenhalgh T, et al. Webcam consultations for
diabetes: findings from four years of experiencein Newham. Pract Diab 2017 Mar 20;34(2):45-50. [doi: 10.1002/pdi.2078]
Dorsey ER, Topol EJ. State of telehealth. N Engl JMed 2016 Jul 14;375(2):154-161. [doi: 10.1056/NEJMral601705]
[Medline: 27410924]

Norman S. The use of telemedicine in psychiatry. J Psychiatr Ment Health Nurs 2006 Dec;13(6):771-777. [doi:
10.1111/j.1365-2850.2006.01033.x] [Medline: 17087682]

Hill A. Telerehabilitation in Scotland: current initiatives and recommendations for future devel opment. Int J Tel erehabil
2010;2(1):7-14 [FREE Full text] [doi: 10.5195/ijt.2010.6055] [Medline: 25945168]

Banerjee M, Chakraborty S, Pal R. Diabetes self-management amid COVID-19 pandemic. Diabetes Metab Syndr
2020;14(4):351-354 [FREE Full text] [doi: 10.1016/j.dsx.2020.04.013] [Medline: 32311652]

Pappas Y, Seale C. The opening phase of telemedicine consultations: an analysis of interaction. Soc Sci Med 2009
Apr;68(7):1229-1237. [doi: 10.1016/j.socscimed.2009.01.011] [Medline: 19201514]

ZhaoY, Li K, Zhang L. A meta-analysis of online health adoption and the moderating effect of economic development
level. Int IMed Inform 2019 Jul;127:68-79. [doi: 10.1016/j.ijmedinf.2019.04.015] [Medline: 31128834]

Giunti G, Goossens R, De Bont A, Visser JJ, Mulder M, Schuit SC. The need for sustainable teleconsultation systemsin
the aftermath of the first COVID-19 wave. J Med Internet Res 2020 Oct 05;22(10):€21211 [FREE Full text] [doi:
10.2196/21211] [Medline: 32997642]

James HM, Papoutsi C, Wherton J, Greenhalgh T, Shaw SE. Spread, scale-up, and sustainahility of video consulting in
health care: systematic review and synthesisguided by the NASSSframework. JMed I nternet Res 2021 Jan 26;23(1):€23775
[FREE Full text] [doi: 10.2196/23775] [Medline: 33434141]

Abbreviations

CCA: canonical correlation analysis

DM: diabetes mellitus

DNA: did not attend

ICT: information and communication technology

loU: intention of use

TAM: technology acceptance model

TH: teleconsultations at home

UTAUT: unified theory of acceptance and use of technology

https://humanfactors,jmir.org/2021/4/e27873 JMIR Hum Factors 2021 | vol. 8| iss. 4 | €27873 | p. 15

(page number not for citation purposes)


https://emj.bmj.com/lookup/pmidlookup?view=long&pmid=15208226
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15208226&dopt=Abstract
http://dx.doi.org/10.1016/j.mcna.2017.12.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29650064&dopt=Abstract
http://europepmc.org/abstract/MED/26269131
http://dx.doi.org/10.1007/s11606-015-3489-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26269131&dopt=Abstract
http://europepmc.org/abstract/MED/23556144
http://dx.doi.org/10.1186/2193-1801-2-103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23556144&dopt=Abstract
http://dx.doi.org/10.1136/postgradmedj-2011-130060
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22267526&dopt=Abstract
http://dx.doi.org/10.1177/0036933013507868
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24215039&dopt=Abstract
http://www.jmir.org/2018/5/e10235/
http://dx.doi.org/10.2196/10235
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29716883&dopt=Abstract
http://www.jmir.org/2017/5/e172/
http://dx.doi.org/10.2196/jmir.6688
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28526671&dopt=Abstract
http://dx.doi.org/10.1111/jvh.13017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30315691&dopt=Abstract
http://dx.doi.org/10.1002/pdi.2078
http://dx.doi.org/10.1056/NEJMra1601705
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27410924&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2850.2006.01033.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17087682&dopt=Abstract
http://europepmc.org/abstract/MED/25945168
http://dx.doi.org/10.5195/ijt.2010.6055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25945168&dopt=Abstract
http://europepmc.org/abstract/MED/32311652
http://dx.doi.org/10.1016/j.dsx.2020.04.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32311652&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2009.01.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19201514&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2019.04.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31128834&dopt=Abstract
https://www.jmir.org/2020/10/e21211/
http://dx.doi.org/10.2196/21211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32997642&dopt=Abstract
https://www.jmir.org/2021/1/e23775/
http://dx.doi.org/10.2196/23775
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33434141&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Rego et a

Edited by A Kushniruk; submitted 10.02.21; peer-reviewed by R Ciorap, R Suomi, P Murphie; comments to author 10.07.21; revised
version received 22.07.21; accepted 23.07.21; published 23.11.21

Please cite as.

Rego N, Pereira HS, CrispimJ

Perceptions of Patients and Physicians on Teleconsultation at Home for Diabetes Méllitus: Survey Sudy
JMIR Hum Factors 2021;8(4):e27873

URL: https://humanfactors.jmir.org/2021/4/e27873

doi: 10.2196/27873

PMID:

©Nazaré Rego, Helena Silva Pereira, José Crispim. Originally published in IM IR Human Factors (https://humanfactors.jmir.org),
23.11.2021. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Human Factors, is properly cited. The complete bibliographic information,
alink to the original publication on https://humanfactors,jmir.org, as well as this copyright and license information must be
included.

https://humanfactors,jmir.org/2021/4/e27873 JMIR Hum Factors 2021 | vol. 8| iss. 4 | €27873 | p. 16
(page number not for citation purposes)

RenderX


https://humanfactors.jmir.org/2021/4/e27873
http://dx.doi.org/10.2196/27873
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

