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Abstract
Background: The integration of digital health tools into the routines of health care workers (HCWs) holds potential to
enhance health care delivery. In particular, digital tools for patient data monitoring allow HCWs to quickly access patient
health information and detect early warning signs of potential issues. However, while interest in these tools, such as teleme-
dicine and mobile health, has rapidly grown in recent years, limited research has explored HCWs’ attitudes toward digital
innovations or their feature preferences.
Objective: This study aims to (1) assess HCWs’ attitudes toward digital health tools for patient data monitoring, (2) identify
socioeconomic factors influencing these attitudes, (3) determine HCWs’ preferences for features of a novel digital health
platform for patient data monitoring, and (4) examine whether HCWs’ baseline attitudes impact their feature preferences.
Methods: This study uses an integrated approach combining item response theory (IRT) and discrete choice experiment to
evaluate the attitudes and preferences of HCWs. Data come from a web conjoint survey distributed to an international cohort of
HCWs across the following 4 European countries: Spain, Albania, Bulgaria, and Greece.
Results: Survey respondents comprise 260 HCWs from the 4 countries. The findings indicate that HCWs generally hold a
positive attitude toward technological devices (all the IRT coefficients are statistically significant with P<.05). Socioeconomic
characteristics, including factors such as gender (P=0.05), professional role (P=0.01), and educational background (P=0.01),
significantly influence these attitudes. Results show that highly educated female HCWs are those who are mostly inclined
to use technologies. In addition, the specific features of a digital health platform for patient data monitoring highly impact
HCWs’ willingness to incorporate such a tool into their daily practice (all coefficients related to the attributes’ effects in
the models for the discrete choice experiment results are significant (all P=0.01 except the data looking attribute which has
P=0.03) . The findings suggest that an ideal digital health platform for patient data monitoring should offer intuitive graphs,
comparative statistics against standards, and include patients’ family clinical history. In addition, health workers should receive
instructor-led group training to effectively use the platform.
Conclusions: This study shows that health workers generally support the use of digital health tools, which have the potential
to improve health care efficiency and patient outcomes through enhanced monitoring and timely interventions. To facilitate
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adoption, policymakers should strengthen infrastructure, enact supportive legislation, and tailor interventions for groups less
inclined to use these tools. Aligning digital health platform features with HCW preferences is crucial, as it directly impacts
HCWs’ willingness to integrate these tools into daily routines, ultimately benefiting patients. Future research should examine
additional factors influencing HCW adoption and address organizational and infrastructural barriers to optimize implementa-
tion of digital health platform and improve patient care.
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Introduction
In recent years, there has been a growing interest in the
scientific debate on telemedicine [1-3]. The field of tele-
medicine has become increasingly prominent, as advance-
ments in technology and communication have opened up
new possibilities for delivering health care services remotely
[4]. This evolving trend has sparked discussions among
researchers, health care professionals, and policymakers
about the potential benefits and challenges associated with
the widespread adoption of telemedicine [5,6]. The term
“telemedicine” refers to the adoption of technological tools
to provide medical information and services from a distance.
This can include online consultations [7,8], remote monitor-
ing of patients [9,10], exchange of medical data through
digital means, and the usage of other digital technologies
[11]. The convenience and accessibility offered by telemedi-
cine have garnered attention, particularly in addressing issues
of health care accessibility in remote areas [4,12,13].

The integration of telemedicine technologies can not only
enhance the efficiency of health care delivery but also
empower both patients and health care providers by foster-
ing continuous and proactive health care management. By
embracing these tools, health care workers (HCWs) can
offer personalized and responsive care, improving the overall
patient outcomes and contributing to the broader evolution
of health care toward a more patient-centered and technolog-
ically advanced scheme [14-16]. In particular, the use of
technological tools for remote monitoring of patient data
allows HCWs to gather real-time insights into a patient’s
health status, facilitating early detection of potential issues
and enabling timely interventions [16].

Following the growing interest in the impact of teleme-
dicine and, particularly, of remote monitoring of patients
on the quality of health care, there are several contribu-
tions that explore HCW’s perspectives about these new
tools [17-22]. However, detailed information on the HCW
preferences on how to read and monitor patients’ data in a
technological platform is still scarce, being mostly gath-
ered from the patient’s perspective [23,24]. Understanding
the attitudes of health workers toward technology, particu-
larly their preferences regarding the usage of digital health,
such as mobile health (mHealth) to support health care for
reading and monitoring patients’ data and feedback, is of
paramount importance. Understanding HCWs’ receptiveness
toward these tools and their preferences in terms of user
interfaces, data visualization, and ease of integration into
existing workflows can significantly impact the efficiency

and accuracy of patient data interpretation. This basically
ensures that technological solutions align seamlessly with
their needs, facilitating a smoother transition to telemedicine.
On the other hand, identifying potential concerns or barriers
HCWs may have regarding the use of digital health tools for
patient data monitoring is essential for targeted training and
support [21,25].

In summary, exploring health workers’ attitudes toward
digital health tools for reading and monitoring patients’ data
is a pivotal step in enhancing the overall effectiveness of
telemedicine and in encouraging a technologically empow-
ered health care system. Existing contributions in the field of
social research on HCWs’ attitudes and preferences toward
digital health tools mainly focus on gathering their opinions
based on specific experiences with these tools by using
different methodologies.

Systematic reviews in this theme have pointed out that
there are technical, social, and organizational factors that
may influence the adoption of digital health applications
by the health care staff [19,20]. About the technical fac-
tors, some existing works have explored the digital health
literacy of these professionals [26], while others have
collected and evaluated their general attitude and opinions on
using such digital health technologies [19-21,26-29]. These
analyses encompass the social and organizational elements
of HCWs’ preferences and perspectives about digital health
tools by either using qualitative methodology [18,19,30,31],
mixed methods approaches [23,32], quantitative methodolo-
gies [33-36] or discrete choice experiments (DCEs) [37-40],
which implicitly elicit health workers’ barriers and facilitators
toward digital health technologies.

However, recent contributions state that there remains
considerable room for improvement in encouraging health
workers to embrace such technologies and enhancing the
overall effectiveness of telemedicine even in high-income
countries [18,20,22,41]. In particular, the ongoing digitaliza-
tion of health care causes a change in the traditional role
of the health care worker, which may come with specific
barriers and challenges [18]. Moreover, it would be impor-
tant to jointly consider these aspects and to assess whether
a different attitude toward the mHealth tools impacts the
preferences on the usage of such tools. This integrated
approach provides a deeper understanding and enhances the
capacity to develop tailored interventions that succeed across
diverse contexts, ultimately contributing to the optimization
of telemedicine practices globally.

This study proposes an integrated approach aimed at
evaluating the receptivity of HCWs toward adopting digital
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health technologies, while also identifying potential barriers
or facilitators that may influence their willingness to use
such devices for patient data monitoring. The investigation
is planned throughout the EU-funded DigiCare4You project,
an innovative intersectoral initiative using digital tools for the
prevention and management of type 2 diabetes and hyper-
tension. The project spans across 2 high-income European
countries, Spain and Greece, as well as middle-income
countries, Bulgaria and Albania.

The digital tools developed within the project are designed
for both patients with chronic diseases and HCWs. An
mHealth system has been developed consisting of a novel
mobile app for patients in which they are encouraged to input
data related to their clinical parameters, dietary habits, and
exercise routines, and a digital health platform that HCWs are
asked to introduce in their workday routine to monitor the
data of their patients. Before implementing these digital tools,
the project partners conducted a comprehensive analysis to
gain insights into the attitudes of both patients and HCWs
regarding the use of digital technologies and to understand
their preferences about these tools, thus laying the ground-
work for the successful implementation and acceptance of the
proposed digital solutions.

To explore attitudes and preferences of HCWs toward
the platform for patient data monitoring, the project partners
planned, developed, and disseminated a Web Conjoint Survey
(WCS) across all 4 implementation countries. The WCS
comprises three key sections: (1) capturing basic sociodemo-
graphic characteristics, (2) delving into the HCWs’ baseline
attitude toward technologies, and (3) using a DCE [42] to
elicit their preferences about a novel digital health platform
to be introduced in their workday routine for patients’ data
monitoring.

In particular, the second section, which explores the
HCWs’ attitude toward technology, includes some statements
with respect to which respondents are asked to declare their
level of agreement. These statements describe behaviors or
beliefs pertaining to the use of technological devices in
their daily work routines and to the integration of technolo-
gies in the management of lifestyle habits. The responses
from HCWs to these statements are analyzed using item
response theory (IRT) models [43,44]. These models enable
the estimation of their overall latent propensities to incorpo-
rate technological devices into their working activities and
into the management of lifestyle habits.

In the third section, HCWs undergo a DCE, designed to
elicit their preferences about different specific characteristics
of a digital health platform for patients’ data monitoring.
They are asked to choose their preferred option in a series
of pairwise competing scenarios, each comparing 2 platforms
for patients’ data monitoring with different attributes. The
attributes considered as potential obstacles or facilitators in
platform usage are derived from a thorough literature review
and targeted focus groups implemented in the 4 implementa-
tion countries involving health care professionals and health
care policymakers. The selection of competing scenarios is
randomized using an appropriate randomization design.

In analyzing the DCE results using conditional regression
models, we also include as a covariate in the regression the
information about the predicted latent traits toward the usage
of technologies (the estimated attitude toward technology)
resulting from the IRT analysis. This integrated analytical
approach combining IRT and DCE significantly enhances
our understanding of HCWs’ inclinations toward the usage
of technological tools and provides valuable insights into
their preferences on digital tools for patient data monitoring.
Furthermore, this method enables an assessment of whether
an interaction exists between HCWs’ baseline attitudes
toward technology and their preferences for the platform.

Given that the analysis spans an international cohort of
HCWs situated in multiple European countries, the results
hold the potential for generalization across diverse contexts.

Methods
Overview
This study analyzes the data coming from a web conjoint
survey administered to a sample of HCWs in Europe. The
web survey was implemented through the online software
platform Qualtrics Experience Management. The survey was
launched in April 2022 and ended in November 2023.
To get access to the survey, the respondent required only
an anonymous survey link, which could be easily shared
via email, social networks, QR codes, or private mes-
sages, ensuring a user-friendly and widespread dissemination.
Within the DigiCare4You Project, local partners from the 4
implementation countries were in charge of distributing the
survey link to HWs within their network, and those who
received the link were asked to further circulate it among
their peers. By actively encouraging participants to share the
survey link within their working networks, we seek to foster
a widespread reach, initiating a dynamic snowball sampling
mechanism [45]. While acknowledging that the resultant
sample is nonprobabilistic, this strategic approach plays a
pivotal role in attracting a diverse range of respondents and
enriching the data with a multitude of perspectives.

The WCS is structured across three main sections: (1)
the first section includes demographic details of respondents,
encompassing age, employment, and years of education; (2)
the second section evaluates the baseline individual attitude
toward technology. In particular, the goal is to understand the
propensity of the respondents to use technological devices in
their working life and in the managing of their lifestyle habits,
by looking at their level of agreement with some statements;
(3) the third section provides the DCE experiment to elicit
the HCWs preferences on the novel platform to monitor the
health status of their patients. The survey was implemented
in 5 languages, which include the 4 official languages in the
4 implementation countries of the DigiCare4You project plus
the English language. The survey was completely anonymous
and does not collect personally identifiable information. The
complete survey (in English) and the CHERRIES (Check-
list for Reporting Results of Internet E-Surveys) checklist
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are available as Multimedia Appendix 1 and Checklist 1,
respectively.
Item Response Theory
Considering previous evidence pointing out that the usage
of technologies in working activities and in daily life may
influence the adoption of digital tools by the health work-
ers [20], the second section of the survey explores the
HCWs’ baseline attitudes toward technology. Participants

were asked to indicate, on a scale ranging from 1-10, their
level of agreement with 10 statements. These statements were
designed to capture attitudes and beliefs related to the use of
technological devices, with 5 statements focusing on working
activities and the remaining 5 statements on the integration of
technology into lifestyle management. In this scale, a rating
of 1 signifies “totally disagree,” while a rating of 10 indicates
“totally agree.” The list of statements is presented in Table 1.

Table 1. Survey items regarding the health care workers’ attitude toward using technology both in working activities and in managing lifestyle habits.
Item Statement
Usage of technologies in working activities
  Work 1 “I think that using health technologies (e.g electronic health records, mHealth, telehealth) in my

job would enable me to accomplish tasks more quickly.”
  Work 2 “I think that using health technologies (e.g electronic health records, mHealth, telehealth) would

make it easier to do my job.”
  Work 3 “I would find health technologies (e.g electronic health records, mHealth, telehealth) useful in my

job.”
  Work 4 “I think that using health technologies (e.g electronic health records, mHealth, telehealth) would

improve the quality of the work I do.”
  Work 5 “I think that using health technologies (e.g electronic health records, mHealth, telehealth) in my

job would increase my productivity.”
Usage of technologies in managing lifestyle habits
  Habits1 “I used to / I would like to track some health parameters (e.g hearth rate, Oxygen saturation,

quality of sleep) through a technological device.”
  Habits 2 “I like to track my lifestyle habits through a mobile app.”
  Habits 3 “I like to monitor what i eat and drink through a mobile app.”
  Habits 4 “I like to track the statistics regarding some activity parameters (steps taken, stairs climbed,

minutes of workout performed) through a technological device.”
  Habits 5 “I like to write on a virtual notebook some notes about what I do in a day and how I feel.”

Using their responses to such statements, we intend to
quantify the HCWs’ baseline attitude toward technology. In
particular, we intend to estimate their latent attitude in using
technological tools for working activities and lifestyle habits
using IRT models. These models provide a robust framework
for estimating an individual’s latent trait, based on their
responses to a set of items [44]. This methodology offers
valuable insights into abilities or latent characteristics by
considering individual responses across a range of assessment
items. IRTs are widely used in educational [46,47], psycho-
logical [48], and clinical [49,50] measurement. Using an IRT
model, we can estimate, through the maximum likelihood
approach, the values assumed by the latent trait of each
respondent.

In this study, our primary goal was to assess the attitudes
of HCWs toward technology usage, distinguishing between
their perspectives on professional tasks and leisure pursuits.
To achieve this, we analyzed their responses to distinct
sets of items tailored to each aspect, with each item rated
on a scale from 1 to 10. To accurately capture and inter-
pret these ordinal responses, we used a specialized form of
IRT known as the Graded Response Model (GRM) [51,52].
This model is well suited for assessing attitudes expressed
through ordered categories, providing a nuanced understand-
ing of the varying degrees of agreement or disagreement

with the given statements related to technology use. In
this setting, we estimated 2 separate GRMs to predict the
individual attitude of health workers to use technological
tools in their working activities and in the management of
their lifestyle habits. We denoted these predicted traits asθW and θH, respectively. In addition, to enhance the robust-
ness of our analysis, we also estimated the overall latent
HCWs’ attitude toward technology θWH by applying GRM
to all items pertaining to statements on technology usage
in both professional tasks and daily routine. Before fitting
GRMs, we noted that there were a few missing entries in
the responses to the items. Since, upon exploring the data,
we did not observe relevant patterns that rule the missingness
in the items, we can impute them through Predictive Mean
Matching (PMM) [53,54]. All the descriptives related to the
missing data in the items and the performance of the PMM
algorithm in imputing missing entries are available in the
Multimedia Appendix 2. Finally, after estimating the latent
traits, we identified the determinants influencing these traits
by means of linear regression models with the latent traitsθW , θH and θWH as the outcome variables and individual
health worker’s characteristics as regressors. The independent
variables in these models encompassed the health worker’s
gender, the country of residence, the binary variable less
than 30 (indicating whether the health worker is less than
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30 years old), the binary variable high education (equal to
1 if the health worker has more than 14 years of educa-
tion), the variable electronic health record (indicating the
health worker’s experience with electronic health records),
and the binary variable doctor (taking the value 1 for general
practitioners and specialized doctors and 0 for the other health
workers’ employment positions).
Discrete Choice Experiments
The third section of the survey provided a DCE [42] to assess
the HCW’s preferences on the digital health platform they
might use to monitor the health status of their patients. DCEs
are widely used in several fields of social sciences [55,56]
and health care applications [42] as they are flexible and
easy to interpret. They enable researchers to elicit the user
preferences on a specific issue without explicitly asking them,
as respondents face some pairwise comparisons and choose
their preferred option between 2 competing scenarios, whose
characteristics (attributes) provide different options (levels).

In this setting, HCWs indicated the preferred platform for
patient data monitoring between 2 competing platforms that
differed in the characteristics of some of their aspects. These
aspects have been identified based on a literature review of
studies using DCE in similar contexts. In addition, insights
were gathered through focused group discussions involving
health workers and health care policymakers across the 4
implementation countries (details about the participants and

the output of the focus groups are available in the Multimedia
Appendix 3).

The key aspects considered for the web platform are as
follows:

1. Data visualization: Determines whether health workers
prefer data presented through tables or graphs;

2. Statistical content: Focuses on the type of statistics
preferred by health workers (patient-specific statistics
or statistics comparing patients to a standard, such as a
national average or app users’ average);

3. Additional content: Explores the extra data health
workers desire in the platform beyond clinical
parameters and lifestyle habits (eg, patients’ family
clinical history or emotional status)

4. Platform usage training: Evaluates the preferred type of
training for using the platform (group training with an
instructor or self-training with tutorials).

Table 2 describes the attributes and levels that have been used
in the DCE. In the proposed DCE, respondents are asked
to pick their preferred platform for patient data monitoring
between two competing platforms, whose main characteris-
tics –summarized by the attributes- provide different options
–represented by the levels. The DCE data were analyzed
using alternative-specific conditional logit regression models,
in which the outcome was HCW’s preference (ie, platform A
or platform B).

Table 2. Attributes and levels of the Discrete Choice Experiment.
Attributes Level 1 Level 2
Data looking Tables Graphs
Statistical content Statistics of my patients Statistics of a given patient against a standard
Additional contents Patient’s family clinical history Patients’ emotional status
Training Group training with instructor Self-training with a tutorial

Ethical Considerations
The study was carried out in compliance and accordance
with the General Data Protection Regulation (2016/679) and
the Italian Legislative Decree No. 196/2003 (“Personal Data
Protection Code ").

The data used in the study were collected from a web
survey, which is completely anonymous and does not collect
personally identifiable information. In particular, a link to
a survey was sent to individual email addresses or through
a QR code. Responses were submitted directly to a sur-
vey software package (not returned via email). The survey
included a disclosure letter describing the project and the
purpose of the survey, the section of the questionnaire,
the length of time of the survey, and that participation
and consent were totally voluntary. The questionnaire did
not gather any personally identifiable information for any
purpose, or a combination of identifiers that might make
it more likely to identify an individual. The individual
respondents’ responses and data could not be linked to their
email. No incentives were offered.

Since the data do not interfere with the rights and freedoms
of the respondents, an evaluation by the Ethics Committee
is not necessary. According to the Declaration of Helsinki
on “ethical principles for medical research involving human
participants” (Preamble, Art. 1), such evaluation is required
only when the medical research involves humanly identifia-
ble material or data. In addition, the DigiCare4You project
received the ethical approval number 34-19/11/2021 from the
Harokopio University Research Ethics Committee.

Results
Overview
In this section, we present some preliminary descriptive
evidence based on our dataset, (additional descriptive results
are available in the Multimedia Appendix 4). The final
dataset comprises responses from 260 HCWs situated in the
4 implementation countries of the DigiCare4You project;
102 respondents from Albania, 62 from Bulgaria, 68 from
Greece, and 28 respondents from Spain. As more extensively
discussed in the Multimedia Appendix 2, data notably exhibit
some missing entries, as respondents had the option to skip
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questions they chose not to answer. Specifically, 3 respond-
ents abstained from answering over half of the available
questions; hence, we made the decision to exclude them from
the analysis.

The distribution of sociodemographic characteristics
across the 4 implementation countries is depicted in Table
3.

The reports include both the overall distribution of
the variables and the stratified distribution by countries.
Reported data include both absolute and relative frequen-
cies, expressed in percentages. Upon examination of the
table, it becomes evident that the majority of respondents
were female (204/260, 78%), relatively young (171/260,
66% aged between 18 and 44 years old), and highly educa-
ted, with 200/260 respondents reporting having more than

16 years of education. Notably, 116/260 (45%) respond-
ents were employed as medical specialists, followed by
62/260 (24%) respondents employed as general practitioners.
Differences emerge when the 4 countries are compared. For
instance, Albanian HCWs tend to be younger compared to
their counterparts, while respondents from Spain exhibit the
highest percentage of higher-educated respondents (26/28,
93% of the respondents declared having more than 15 years
of education). Greece exhibits the highest percentage of
respondents employed as dietitians or nutritionists (19/68,
28%) and health visitors (13/68, 18%)—qualified nurses
who have additional training in public health and who
offer support to families with young children. Albania has
the highest percentage of respondents employed as general
practitioners (40/102, 39%), followed by Spain and Bulgaria
(7/28, 25% and 15/62, 24%, respectively).

Table 3. Sample sociodemographic characteristics overall and by country.
Characteristics Albania Bulgaria Greece Spain All countries
Respondents, n (%) 102 (39) 62 (24) 68 (26) 28 (11) 260 (100)
Gender, n (%)
  Women 81 (79) 46 (74) 53 (78) 24 (86) 204 (78)
  Men 20 (20) 15 (24) 15 (22) 4 (14) 54 (21)
  Prefer not to answer 1 (1) 1 (2) 0 (0) 0 (0) 2 (1)
Age groups, n (%)
  18-29 52 (51) 15 (24) 23 (34) 4 (14) 94 (36)
  30-44 30 (29) 10 (16) 26 (38) 11 (39) 77 (30)
  45-59 19 (19) 30 (48) 15 (22) 11 (39) 75 (29)
  60-75 1 (1) 7 (11) 4 (6) 2 (7) 14 (5)
Years of education, n (%)
  10-12 8 (8) 7 (11) 3 (4) 1 (4) 19 (7)
  13-14 1 (1) 1 (2) 3 (4) 0 (0) 5 (2)
  15-16 12 (12) 3 (5) 13 (19) 1 (4) 29 (11)
  >16 81 (79) 46 (74) 47 (69) 26 (93) 200 (77)
  Prefer not to answer 0 (0) 5 (8) 2 (2) 0 (0) 7 (3)
Employment, n (%)
  Dietitian or nutritionist 0 (0) 0 (0) 19 (28) 6 (21) 25 (10)
  Health visitor 2 (2) 0 (0) 13 (19) 0 (0) 15 (6)
  Medical specialist 52 (51) 23 (37) 30 (44) 11 (39) 116 (45)
  General practitioner 40 (39) 15 (24) 0 (0) 7 (25) 62 (24)
  Nurse 0 (0) 1 (2) 3 (4) 4 (14) 8 (3)
  Other health allied professions 1 (1) 11 (18) 2 (3) 0 (0) 5 (14)
  Prefer not to answer 7 (1) 12 (19) 1 (1) 0 (0) 20 (14)

IRT Outcomes
As we have previously hinted throughout the paper, we used
the information about the level of assessment of the 10
statements related to the HCWs’ attitude toward technology
to predict their latent attitude in using such technologies.
Specifically, we separately used the items related to the usage
of digital technologies in working activities and to the usage
of technological devices in the management of daily habits.
The IRT models fit the data well, as all parameters resulted
in being statistically significant, and all items contributed

to explaining the latent traits. The complete estimation and
fitting graphs are available in the Multimedia Appendix 5.

Once these traits were estimated, we explored whether
socioeconomic factors have a role in determining their
variability. Figure 1 graphically reports the main results of
the 3 linear regression results in which the outcome variables
were θwθH and θWH the latent attitudes of HCW toward
using the technology during working activities, daily habits,
and both, respectively. Complete tables are available in the
Multimedia Appendix 5. In particular, Figure 1 provides
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an overview of the estimated coefficients in the 3 models,
together with their corresponding 95% CIs. Results suggest
that (1) males exhibit a less pronounced attitude in using
technologies compared to women, and this effect is partic-
ularly significant when estimating the latent trait targeted
at working activities θW and the comprehensive latent trait

θWH; (2) HCWs in Spain and Bulgaria demonstrate a lower
propensity to use technologies compared to their Albanian
counterparts; (3) being highly educated leads to a higher
inclination to use technologies; and (4) doctors exhibit a
lower propensity to use technologies compared to HCWs
referred to other employment categories.

Figure 1. The determinants of the individual attitude toward using technology in the working activities, daily habits, and both. The figure reports
estimates regarding the linear regression coefficient, together with their corresponding 95% CIs, in the 3 different models. EHR: electronic health
record.

DCE Outcomes
In this section, we reported the DCE results regarding
the features that represent potential barriers or facilitators
that may encourage or discourage HCWs in integrating a
given digital health platform for patients’ data monitoring
in their working routine. Moreover, we investigate whether
their attitude toward the usage of technologies in working
activities and in the management of their habits shapes their
preferences about the ideal mHealth platform for patients’
data monitoring.

In the DCE used in this setting, HCWs faced 6 pair-
wise comparisons (named Choice Sets), each presenting 2
alternative characterizations of the platform, which differed
in the levels of their attributes. Figure 2 reports the main
results of the DCE analysis, obtained by applying condi-
tional logit models [57], where the response variable is the
choice variable, and the regressors are the 4 attributes of the
alternatives.
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Figure 2. Discrete choice experiment results: odds ratios and corresponding 95% CIs of 3 conditional logit models.

Specifically, to analyze data from the DCE, we run three
conditional logit models. Figure 2 reports the estimated odds
ratios, together with their corresponding 95% CIs of each
model: (1) the first one (blue lines) provides the inclusion
as independent variables of the 4 attributes only, (2) the
second one (orange lines) also includes pairwise interactions
between the 4 attributes and the 2 estimated latent traits θW
and θH, and (3) the third one (green lines) still includes
interactions but with respect to the comprehensive latent traitθWH. Results here are presented in terms of odds ratios for
ease of interpretation (odds ratios greater than 1 signal that
the presence of a given feature encourages the respondents
to choose that alternative). The coefficients related to the
attributes that affect the HCWs’ choice of the ideal platform
for patient data monitoring are highly significant.

By looking at the figure, we can definitely state that
HCWs (1) prefer to analyze data through graphs rather than
through tables, (2) find it very useful to have comparative
statistics that relate data of their patients to a standard,
rather than simply observing data of their patients, (3) prefer
to have information on the patients’ clinical history rather
than on their emotional status, and (4) prefer to receive an

active group training on the platform rather than completing
self-tutorials.

By looking at the interactions, we can also state that
(1) having a higher attitude in using technologies in
working activities (θW) and having a high comprehensive
attitude toward technology (θWH) significantly increases the
preference of having statistical data about the comparison of
patients against a standard, instead of having data related to
the given patient only; and (2) an increased attitude toward
the usage of technological devices in managing lifestyle
habits (θH) and toward technologies as a whole (θWH)
decreases the preference of having a self-training program to
learn the platform, instead of a group training.

As a consequence, the ideal digital health platform for
patient data monitoring should provide intuitive graphs,
statistics that compare patients’ data against a standard,
information about the patients’ family clinical history, and
health workers should be trained for the usage of that
platform through a group training led by an instructor. The
characteristics of the ideal platform chosen by HCW for
patient data monitoring are represented in Figure 3.

JMIR FORMATIVE RESEARCH Tortù et al

https://formative.jmir.org/2025/1/e67142 JMIR Form Res 2025 | vol. 9 | e67142 | p. 8
(page number not for citation purposes)

https://formative.jmir.org/2025/1/e67142


Figure 3. Discrete choice experiment results: ideal characteristics of the web platform.

Discussion
Principal Findings
This contribution proposes an integrated approach based on
IRT and DCE (1) to evaluate the HCWs’ attitude toward the
usage of technological devices in their working activities and
in managing their lifestyle habits, (2) to explore the role of
sociodemographic characteristics in shaping these attitudes,
and (3) to appraise whether their attitude toward technology
shapes their preferences about a novel digital health platform
for patient data monitoring. First, results suggest that health
workers show an overall positive attitude toward the usage of
technological devices both in their working activities and in
their lifestyle habits. This propensity is particularly strong for
women and highly educated professionals, while it appears
to be weaker for doctors compared to other health care
professionals. Similarly to the study by Muiruri et al [17], the
employment position plays a role in determining the attitude
toward technology.

The different country of the respondents also affects
the attitude toward technology, as Albanian HCWs have a
stronger propensity to integrate technological tools within
their daily routines compared to the other countries. These
findings are in line with the review done by Borges et al
[26], who identified that country-specific technologies can
affect the adoption of digital health devices. Thus, statisti-
cally different results may be hypothesized as the respondents
being a proxy of their countries’ readiness to adopt these
technologies.

In some studies [17], sociodemographic variables, such
as gender and education, do not play a role in determining
the HCWs’ willingness to adopt technologies, while in our
contribution, they result in significantly impacting the HCWs’

attitude toward technology, as already pointed out in Borges
do Nascimento et al [26]. Second, the DCE results suggest
that the type of training, the way data are presented, and
the information provided by the platform play a pivotal
role in shaping the HCWs’ willingness to adopt a digital
platform for patients’ data monitoring. The inclination for
personal training instead of self-guided tutorials was already
pointed out before [4,19,20], besides the findings of [21,26],
indicating a concern with the quality of the training received
by the staff.

The preferences regarding data looking in the format of
graphs and statistics compared to a standard hint to prefer-
ences aligned with more intuitive and user-friendly interfa-
ces, which are also previously mentioned in other studies
[4,14,20,21] as facilitators of the adoption of digital health
tools by the HCW.

To the best of our knowledge, there are no existing studies
that jointly explore the HCWs’ attitude toward technology
and their preferences about such digital technologies. Our
findings suggest that there are relevant interactions between
these 2 aforementioned topics, and this issue should be
further explored, as it provides a global understanding of the
approach of HCWs toward digital health systems.
Strengths and Limitations
This work has some limitations. The main limitation is that
the sample of individuals asked to complete the WCS might
be affected by a selection bias due to the snowball sampling
nonprobabilistic design. The sampling technique was chosen
based on the availability of resources in the 4 countries under
study. An additional limitation of the study is that the sample
size in each of the 4 countries, even if it is relatively large,
does not allow us to conduct a stratified analysis, where
we separately implement the integrated analytical framework
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in each country and then we inspect differences among
countries. The relatively low response rates and participa-
tion, especially in some countries like Spain, can be due to
people’s fatigue with invitations and participation in various
surveys (oversurveying), especially after the COVID-19
period of dominance of e-communication. However, this
work also offers valuable contributions. First, it proposes
an integrated analytical approach based on IRT and DCE
to simultaneously investigate the HCWs’ attitude toward the
usage of technologies, the HCWs’ preferences about potential
digital tools to be integrated within their working routine, and
potential interactions between the aforementioned topics. This
approach empowers us to delve into the intricate dynamics
between HCWs’ fundamental attitudes toward technology
and their specific inclinations toward the novel platform.
This exploration adds a layer of depth to our understanding,
allowing for a more comprehensive assessment of the factors
influencing their preferences. Second, this study covers a
wide international cohort of HCWs enrolled in multiple
European countries. Therefore, it does not focus on specific
experiences that refer to empirical contexts that are likely
to be narrow both from the spatial and the temporal perspec-
tive but attempts to obtain findings that can be potentially
generalized.
Conclusions
The analytical framework presented in this work, merg-
ing IRT and DCE, elevates our comprehension of HCWs’
propensities regarding the integration of digital health tools.
The breadth of the analysis, encompassing a wide inter-
national cohort of HCWs, places the results as not just
informative but also highly applicable across a spectrum
of contexts. This potential generalizability underscores the
significance of the findings, making them a relevant resource
for shaping strategies and targeting interventions in various
health care settings.

The findings from this study have significant policy
implications for the integration of digital systems in health
care systems. First, the study reveals that HCWs generally
hold a positive attitude toward the use of technological
devices, emphasizing the potential benefits of these tools
in enhancing health care efficiency. It follows that political
authorities should push for the progressive integration of
digital health systems, integrating patient-generated data into
the daily workflows of health care workers to enhance care
delivery by improving the available infrastructures through
which digital tools are implemented and promoting laws
and programs to encourage the gradual development of a
technologically empowered health care system. Second, the
research highlights the influence of socioeconomic factors in
shaping health workers’ attitudes toward digital health tools.
Policymakers should take into account these factors when
designing strategies for the adoption of such technologies,
targeting specific support to those categories that have a
weaker propensity for adopting these technologies. Further-
more, the study underscores the importance of consider-
ing specific characteristics of platforms for patients’ data
monitoring, as these features significantly impact HCWs’
willingness to integrate them into their working routines.
Despite the relevance of our results, the attitude of HCWs
toward digital tools and their preferences toward the ideal
characteristics of these tools should be further explored in
future studies to enhance the global understanding of this
topic and to provide even stronger evidence for policymak-
ers. Future works may consider wide international samples.
In addition, researchers should deeply understand which are
the organizational and infrastructural barriers that still limit
the development of digital health systems and which are the
possible approaches to enhance the HCWs’ attitude toward
these technologies.

Acknowledgments
This study is conducted within the DigiCare4You Project, which has received funding from the European Union’s Horizon
2020 research and innovation program (grant 945246). The content of this paper reflects only the authors’ views, and the
European Union is not liable for any use that may be made of the information contained therein. We thank the collabora-
tors of the DigiCare4You Consortium: Coordinator: Yannis Manios, Harokopio University (Greece); Steering Committee:
Yannis Manios, Chiara Seghieri, Djordje Djokic, Konstantinos Votis, Konstantinos Makrilakis, Lieven Annemans/Ruben
Willems, Rajesh Vedanthan, Sabine Dupont; Baker Heart and Diabetes Institute (Australia): Brian Oldenburg; Center for
Research & Technology Hellas (Greece): Konstantinos Votis, Andreas Triantafyllidis, Sofia Segkouli, Anastasios Alexiadis,
Aggeliki Spyrou, Panagiotis Petridis, Katerina Skoumpourdi; Ghent University (Belgium): Lieven Annemans, Ruben Willems,
Delfien Gryspeerdt; Harokopio University (Greece): Yannis Manios, Eva Karaglani, Costas Anastasiou, Konstantinos Tserpes,
Christos Diou, Constantine Tsigos, Christina Mavrogianni, Agathi Ntzouvani, Katerina Kontochristopoulou, Rafaela Makri,
Matzourana Argyropoulou, Amalia Filippou, Maria Chrysini, Katerina Vervesou, Renos Roussos, Niovi Chrysanthakopou-
lou, Thalia Lampidi, Irene Rifioti, Olga Voureka, Renia Terzaki, Christina Pelekanou, Panayiota Kostarellou, Christina
Patmiou; International Diabetes Federation European Region (Belgium): Sabine Dupont, Elizabeth Dupont, Izabell Thunström;
International Foundation for Integrated Care (UK): Alejandro Gil-Salmerón, Niamh Daly Day; La Trobe University (Aus-
tralia): George Moschonis, George Siopis; Meteda (Italy): Sandro Girolami, Giacomo Vespasiani, Teresa Almonti, Nazzareno
Pierantozzi, Eric Notts, Giorgia Stoppaccioli, Claudia D’Antonio; Monash University (Australia): Helen Skouteris, Melissa
Savaglio; National and Kapodistrian University of Athens (Greece): Konstantinos Makrilakis, George Stergiou, Stavros
Liatis, George Karamanakos, Chrysi Koliaki, Anastasios Kollias, Eva Zikou, Haris Dimosthenopoulos; New York University
Grossman School of Medicine (USA): Rajesh Vedanthan, Keng-Yen Huang, Samrachana Adhikari, Jessica Gjonaj; Privanova
(France): Farhan Sahito, Dusan Pavlovic, Djordje Djokic, Arzoo Sahito, Gisella Battalova; Sant’Anna School of Advanced
Studies (Italy): Chiara Seghieri, Costanza Tortu, Tallys Feldens; Medical University of Varna (Bulgaria): Violeta Iotova,

JMIR FORMATIVE RESEARCH Tortù et al

https://formative.jmir.org/2025/1/e67142 JMIR Form Res 2025 | vol. 9 | e67142 | p. 10
(page number not for citation purposes)

https://formative.jmir.org/2025/1/e67142


Natalya Usheva, Tanya Zlateva, Kaloyan Tzochev, Yoto Yotov, Rositsa Chamova, Anna Kozhuharova, Vesela Todorova,
Alexander Mitev, Ralitsa Marinova, Donika Kandilarova, Sonya Nedelcheva, Petya Boncheva, Martin Mirchev; Universidad
De Zaragoza (Spain): Luis Moreno Aznar, Rosa Magallón Botaya, Gloria Bueno Lozano, Natalia Giménez-Legarre, Ivie
Maneschy, María L Miguel-Berges, Paloma Flores-Barrantes, Esther Ma Gonzalez-Gil, Pilar De Miguel-Etayo, Bárbara Oliván
Blázquez, Susana Pérez; and University of Medicine, Tirana (Albania): Florian Toti, Ditila Doracaj, Ergita Nelaj, Skerdi Prifti,
Luftime Bruka, Adriana Lapardhaja, Ornela Laze.
Data Availability
The survey data generated and analyzed during this study are available from the corresponding author on reasonable request.
Authors’ Contributions
CT contributed to literature search, data collection, data analysis, writing – original draft, data interpretation, conceptualiza-
tion, validation. CS was involved in data collection, data analysis, data interpretation, conceptualization, review & editing,
validation, and supervision. NU handled data collection, validation, review & editing. DD managed data collection, validation,
review & editing. NGL was responsible for data collection, validation, review & editing. YM contributed to data collection,
validation, review & editing, supervision, and project administration.
Conflicts of Interest
None declared.
Multimedia Appendix 1
The Web Conjoint Survey.
[DOCX File (Microsoft Word File), 19 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Analysis of missing data.
[DOCX File (Microsoft Word File), 4466 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Focus groups.
[DOCX File (Microsoft Word File), 25 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Additional descriptives.
[DOCX File (Microsoft Word File), 1300 KB-Multimedia Appendix 4]

Multimedia Appendix 5
Item response theory.
[DOCX File (Microsoft Word File), 6215 KB-Multimedia Appendix 5]

Checklist 1
CHERRIES checklist.
[PDF File (Adobe File), 146 KB-Checklist 1]
References
1. AlQudah AA, Al-Emran M, Shaalan K. Technology acceptance in healthcare: a systematic review. Appl Sci (Basel).

2021;11(22):10537. [doi: 10.3390/app112210537]
2. Kario K, Harada N, Okura A. Digital therapeutics in hypertension: evidence and perspectives. Hypertension. Oct

2022;79(10):2148-2158. [doi: 10.1161/HYPERTENSIONAHA.122.19414] [Medline: 35726619]
3. Hengst TM, Lechner L, Dohmen D, Bolman CA. The facilitators and barriers of mHealth adoption and use among

people with a low socio-economic position: a scoping review. Digit Health. 2023;9:20552076231198702. [doi: 10.1177/
20552076231198702] [Medline: 37691766]

4. Neves AL, Burgers J. Digital technologies in primary care: implications for patient care and future research. Eur J Gen
Pract. Dec 2022;28(1):203-208. [doi: 10.1080/13814788.2022.2052041] [Medline: 35815445]

5. Manteghinejad A, Javanmard SH. Challenges and opportunities of digital health in a post-COVID19 world. J Res Med
Sci. 2021;26(1):11. [doi: 10.4103/jrms.JRMS_1255_20] [Medline: 34084190]

6. Li X, Huang L, Zhang H, Liang Z. Enabling telemedicine from the system-level perspective: scoping review. J Med
Internet Res. Mar 5, 2025;27:e65932. [doi: 10.2196/65932] [Medline: 40053725]

JMIR FORMATIVE RESEARCH Tortù et al

https://formative.jmir.org/2025/1/e67142 JMIR Form Res 2025 | vol. 9 | e67142 | p. 11
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=formative_v9i1e67142_app1.docx
https://jmir.org/api/download?alt_name=formative_v9i1e67142_app1.docx
https://jmir.org/api/download?alt_name=formative_v9i1e67142_app2.docx
https://jmir.org/api/download?alt_name=formative_v9i1e67142_app2.docx
https://jmir.org/api/download?alt_name=formative_v9i1e67142_app3.docx
https://jmir.org/api/download?alt_name=formative_v9i1e67142_app3.docx
https://jmir.org/api/download?alt_name=formative_v9i1e67142_app4.docx
https://jmir.org/api/download?alt_name=formative_v9i1e67142_app4.docx
https://jmir.org/api/download?alt_name=formative_v9i1e67142_app5.docx
https://jmir.org/api/download?alt_name=formative_v9i1e67142_app5.docx
https://jmir.org/api/download?alt_name=formative_v9i1e67142_app6.pdf
https://jmir.org/api/download?alt_name=formative_v9i1e67142_app6.pdf
https://doi.org/10.3390/app112210537
https://doi.org/10.1161/HYPERTENSIONAHA.122.19414
http://www.ncbi.nlm.nih.gov/pubmed/35726619
https://doi.org/10.1177/20552076231198702
https://doi.org/10.1177/20552076231198702
http://www.ncbi.nlm.nih.gov/pubmed/37691766
https://doi.org/10.1080/13814788.2022.2052041
http://www.ncbi.nlm.nih.gov/pubmed/35815445
https://doi.org/10.4103/jrms.JRMS_1255_20
http://www.ncbi.nlm.nih.gov/pubmed/34084190
https://doi.org/10.2196/65932
http://www.ncbi.nlm.nih.gov/pubmed/40053725
https://formative.jmir.org/2025/1/e67142


7. Quinn LM, Davies MJ, Hadjiconstantinou M. Virtual consultations and the role of technology during the COVID-19
pandemic for people with type 2 diabetes: the UK perspective. J Med Internet Res. Aug 28, 2020;22(8):e21609. [doi: 10.
2196/21609] [Medline: 32716898]

8. Campbell K, Greenfield G, Li E, et al. The impact of virtual consultations on the quality of primary care: systematic
review. J Med Internet Res. Aug 30, 2023;25:e48920. [doi: 10.2196/48920] [Medline: 37647117]

9. Alvarez P, Sianis A, Brown J, Ali A, Briasoulis A. Chronic disease management in heart failure: focus on telemedicine
and remote monitoring. Rev Cardiovasc Med. Jun 30, 2021;22(2):403-413. [doi: 10.31083/j.rcm2202046] [Medline:
34258907]

10. Rhoden PA, Bonilha H, Harvey J. Patient satisfaction of telemedicine remote patient monitoring: a systematic review.
Telemed J E Health. Sep 2022;28(9):1332-1341. [doi: 10.1089/tmj.2021.0434] [Medline: 35041549]

11. Iyamu I, Xu AXT, Gómez-Ramírez O, et al. Defining digital public health and the role of digitization, digitalization, and
digital transformation: scoping review. JMIR Public Health Surveill. Nov 26, 2021;7(11):e30399. [doi: 10.2196/30399]
[Medline: 34842555]

12. Mohammadzadeh N, Rezayi S, Saeedi S. Telemedicine for patient management in remote areas and underserved
populations. Disaster Med Public Health Prep. May 19, 2022;17:e167. [doi: 10.1017/dmp.2022.76] [Medline: 35586911]

13. Allan J, Webster E, Chambers B, Nott S. “This is streets ahead of what we used to do”: staff perceptions of virtual
clinical pharmacy services in rural and remote Australian hospitals. BMC Health Serv Res. Dec 4, 2021;21(1):1306.
[doi: 10.1186/s12913-021-07328-w] [Medline: 34863164]

14. Hood M, Wilson R, Corsica J, Bradley L, Chirinos D, Vivo A. What do we know about mobile applications for diabetes
self-management? A review of reviews. J Behav Med. Dec 2016;39(6):981-994. [doi: 10.1007/s10865-016-9765-3]
[Medline: 27412774]

15. Record JD, Ziegelstein RC, Christmas C, Rand CS, Hanyok LA. Delivering personalized care at a distance: how
telemedicine can foster getting to know the patient as a person. J Pers Med. Feb 17, 2021;11(2):137. [doi: 10.3390/
jpm11020137] [Medline: 33671324]

16. Battineni G, Sagaro GG, Chintalapudi N, Amenta F. The benefits of telemedicine in personalized prevention of
cardiovascular diseases(CVD): a systematic review. J Pers Med. Jul 14, 2021;11(7):658. [doi: 10.3390/jpm11070658]
[Medline: 34357125]

17. Muiruri K, King’utu K, Gitahi MW, Otieno GO. Determinants of point-of-care technology use among health care
workers in comprehensive care centres, a case of central Kenya. East Afr J Inf Technol. 2023;6(1):107-118. [doi: 10.
37284/eajit.6.1.1330]

18. Öberg U, Orre CJ, Isaksson U, Schimmer R, Larsson H, Hörnsten Å. Swedish primary healthcare nurses’ perceptions of
using digital eHealth services in support of patient self-management. Scand J Caring Sci. Jun 2018;32(2):961-970. [doi:
10.1111/scs.12534] [Medline: 28960451]

19. Koivunen M, Saranto K. Nursing professionals’ experiences of the facilitators and barriers to the use of telehealth
applications: a systematic review of qualitative studies. Scand J Caring Sci. Mar 2018;32(1):24-44. [doi: 10.1111/scs.
12445] [Medline: 28771752]

20. Jacob C, Sanchez-Vazquez A, Ivory C. Social, organizational, and technological factors impacting clinicians’ adoption
of mobile health tools: systematic literature review. JMIR Mhealth Uhealth. Feb 20, 2020;8(2):e15935. [doi: 10.2196/
15935] [Medline: 32130167]

21. Early J, Gonzalez C, Gordon-Dseagu V, Robles-Calderon L. Use of mobile health (mHealth) technologies and
interventions among community health workers globally: a scoping review. Health Promot Pract. Nov
2019;20(6):805-817. [doi: 10.1177/1524839919855391] [Medline: 31179777]

22. Odnoletkova I, Buysse H, Nobels F, et al. Patient and provider acceptance of telecoaching in type 2 diabetes: a mixed-
method study embedded in a randomised clinical trial. BMC Med Inform Decis Mak. Nov 9, 2016;16(1):142. [doi: 10.
1186/s12911-016-0383-3] [Medline: 27825340]

23. Chan G, Nwagu C, Odenigbo I, Alslaity A, Orji R. The shape of mobile health: a systematic review of health
visualization on mobile devices. Int J Hum-Comput Interact. Jan 17, 2025;41(2):1154-1172. [doi: 10.1080/10447318.
2024.2313282]

24. Alshehhi YA, Abdelrazek M, Philip BJ, Bonti A. Understanding user perspectives on data visualization in mHealth apps:
a survey study. IEEE Access. 2023;11:84200-84213. [doi: 10.1109/ACCESS.2023.3302325]

25. Vaughan EM, Naik AD, Lewis CM, Foreyt JP, Samson SL, Hyman DJ. Telemedicine training and support for
community health workers: improving knowledge of diabetes. Telemed J E Health. Feb 2020;26(2):244-250. [doi: 10.
1089/tmj.2018.0313] [Medline: 30839244]

26. Borges do Nascimento IJ, Abdulazeem H, Vasanthan LT, et al. Barriers and facilitators to utilizing digital health
technologies by healthcare professionals. NPJ Digit Med. Sep 18, 2023;6(1):161. [doi: 10.1038/s41746-023-00899-4]
[Medline: 37723240]

JMIR FORMATIVE RESEARCH Tortù et al

https://formative.jmir.org/2025/1/e67142 JMIR Form Res 2025 | vol. 9 | e67142 | p. 12
(page number not for citation purposes)

https://doi.org/10.2196/21609
https://doi.org/10.2196/21609
http://www.ncbi.nlm.nih.gov/pubmed/32716898
https://doi.org/10.2196/48920
http://www.ncbi.nlm.nih.gov/pubmed/37647117
https://doi.org/10.31083/j.rcm2202046
http://www.ncbi.nlm.nih.gov/pubmed/34258907
https://doi.org/10.1089/tmj.2021.0434
http://www.ncbi.nlm.nih.gov/pubmed/35041549
https://doi.org/10.2196/30399
http://www.ncbi.nlm.nih.gov/pubmed/34842555
https://doi.org/10.1017/dmp.2022.76
http://www.ncbi.nlm.nih.gov/pubmed/35586911
https://doi.org/10.1186/s12913-021-07328-w
http://www.ncbi.nlm.nih.gov/pubmed/34863164
https://doi.org/10.1007/s10865-016-9765-3
http://www.ncbi.nlm.nih.gov/pubmed/27412774
https://doi.org/10.3390/jpm11020137
https://doi.org/10.3390/jpm11020137
http://www.ncbi.nlm.nih.gov/pubmed/33671324
https://doi.org/10.3390/jpm11070658
http://www.ncbi.nlm.nih.gov/pubmed/34357125
https://doi.org/10.37284/eajit.6.1.1330
https://doi.org/10.37284/eajit.6.1.1330
https://doi.org/10.1111/scs.12534
http://www.ncbi.nlm.nih.gov/pubmed/28960451
https://doi.org/10.1111/scs.12445
https://doi.org/10.1111/scs.12445
http://www.ncbi.nlm.nih.gov/pubmed/28771752
https://doi.org/10.2196/15935
https://doi.org/10.2196/15935
http://www.ncbi.nlm.nih.gov/pubmed/32130167
https://doi.org/10.1177/1524839919855391
http://www.ncbi.nlm.nih.gov/pubmed/31179777
https://doi.org/10.1186/s12911-016-0383-3
https://doi.org/10.1186/s12911-016-0383-3
http://www.ncbi.nlm.nih.gov/pubmed/27825340
https://doi.org/10.1080/10447318.2024.2313282
https://doi.org/10.1080/10447318.2024.2313282
https://doi.org/10.1109/ACCESS.2023.3302325
https://doi.org/10.1089/tmj.2018.0313
https://doi.org/10.1089/tmj.2018.0313
http://www.ncbi.nlm.nih.gov/pubmed/30839244
https://doi.org/10.1038/s41746-023-00899-4
http://www.ncbi.nlm.nih.gov/pubmed/37723240
https://formative.jmir.org/2025/1/e67142


27. Alipour J, Payandeh A. Assessing the level of digital health literacy among healthcare workers of teaching hospitals in
the southeast of Iran. Inform Med Unlocked. 2022;29:100868. [doi: 10.1016/j.imu.2022.100868]

28. Schoen J, Mallett JW, Grossman-Kahn R, Brentani A, Kaselitz E, Heisler M. Perspectives and experiences of
community health workers in Brazilian primary care centers using m-health tools in home visits with community
members. Hum Resour Health. Sep 29, 2017;15(1):71. [doi: 10.1186/s12960-017-0245-9] [Medline: 28962569]

29. Coetzee B, Kohrman H, Tomlinson M, Mbewu N, Le Roux I, Adam M. Community health workers’ experiences of
using video teaching tools during home visits-A pilot study. Health Soc Care Community. Mar 2018;26(2):167-175.
[doi: 10.1111/hsc.12488] [Medline: 28872210]

30. Odendaal WA, Anstey Watkins J, Leon N, et al. Health workers’ perceptions and experiences of using mHealth
technologies to deliver primary healthcare services: a qualitative evidence synthesis. Cochrane Database Syst Rev. Mar
26, 2020;3(3):CD011942. [doi: 10.1002/14651858.CD011942.pub2] [Medline: 32216074]

31. Gopalakrishnan L, Buback L, Fernald L, Walker D, Diamond-Smith N, in addition to The CAS Evaluation Consortium.
Using mHealth to improve health care delivery in India: a qualitative examination of the perspectives of community
health workers and beneficiaries. PLoS ONE. 2020;15(1):e0227451. [doi: 10.1371/journal.pone.0227451] [Medline:
31940326]

32. Wagaba MT, Musoke D, Bagonza A, Ddamulira JB, Nalwadda CK, Orach CG. Does mHealth influence community
health worker performance in vulnerable populations? A mixed methods study in a multinational refugee settlement in
Uganda. PLOS Glob Public Health. 2023;3(12):e0002741. [doi: 10.1371/journal.pgph.0002741] [Medline: 38157328]

33. Della Vecchia C, Leroy T, Bauquier C, et al. Willingness of French general practitioners to prescribe mHealth apps and
devices: quantitative study. JMIR Mhealth Uhealth. Feb 11, 2022;10(2):e28372. [doi: 10.2196/28372] [Medline:
35147508]

34. Ravi RK, Shiva A, Jacob J, Baby P, Pareek B, V KB. Exploring the factors influencing the intention to use mHealth
applications in resource scare settings; a SEM analysis among future nurses. Glob Transit. 2025;7:199-210. [doi: 10.
1016/j.glt.2025.04.002]

35. Anderson K, Francis T, Ibanez-Carrasco F, Globerman J. Physician’s perceptions of telemedicine in HIV care provision:
a cross-sectional web-based survey. JMIR Public Health Surveill. May 30, 2017;3(2):e31. [doi: 10.2196/publichealth.
6896] [Medline: 28559226]

36. Hao H, Padman R. An empirical study of opinion leader effects on mobile technology implementation by physicians in
an American community health system. Health Informatics J. Sep 2018;24(3):323-333. [doi: 10.1177/
1460458216675499] [Medline: 30068266]

37. Leigh S, Ashall-Payne L, Andrews T. Barriers and facilitators to the adoption of mobile health among health care
professionals from the United Kingdom: discrete choice experiment. JMIR Mhealth Uhealth. Jul 6, 2020;8(7):e17704.
[doi: 10.2196/17704] [Medline: 32628118]

38. Jiang S, Xiong M, Rao X, et al. Medical personnel behavior preferences for providing mHealth service in China: a
discrete choice experiment. Risk Manag Healthc Policy. 2023;16:2405-2418. [doi: 10.2147/RMHP.S430636] [Medline:
38024491]

39. Vo LK, Allen MJ, Cunich M, et al. Stakeholders’ preferences for the design and delivery of virtual care services: a
systematic review of discrete choice experiments. Soc Sci Med. Jan 2024;340:116459. [doi: 10.1016/j.socscimed.2023.
116459] [Medline: 38048738]

40. Houwen T, Vugts MAP, Lansink KWW, et al. Developing mHealth to the context and valuation of injured patients and
professionals in hospital trauma care: qualitative and quantitative formative evaluations. JMIR Hum Factors. Jun 20,
2022;9(2):e35342. [doi: 10.2196/35342] [Medline: 35723928]

41. Parretti C, La Regina M, Tortu C, Candido G, Tartaglia R. Telemedicine in Italy, the starting point. Intern Emerg Med.
Apr 2023;18(3):949-951. [doi: 10.1007/s11739-022-03176-6] [Medline: 36539605]

42. de Bekker-Grob EW, Ryan M, Gerard K. Discrete choice experiments in health economics: a review of the literature.
Health Econ. Feb 2012;21(2):145-172. [doi: 10.1002/hec.1697] [Medline: 22223558]

43. Kean J, Reilly J. Item response theory. In: Handbook for Clinical Research: Design, Statistics, and Implementation.
Springer; 2014:195-198. [doi: 10.1891/9781617050992.0049]

44. Harvey RJ, Hammer AL. Item Response Theory. Couns Psychol. May 1999;27(3):353-383. [doi: 10.1177/
0011000099273004]

45. Goodman LA. Snowball Sampling. Ann Math Statist. Mar 1961;32(1):148-170. [doi: 10.1214/aoms/1177705148]
46. Ackerman TA, Gierl MJ, Walker CM. Using multidimensional item response theory to evaluate educational and

psychological tests. Educational Measurement. Sep 2003;22(3):37-51. [doi: 10.1111/j.1745-3992.2003.tb00136.x]
47. De Champlain AF. A primer on classical test theory and item response theory for assessments in medical education. Med

Educ. Jan 2010;44(1):109-117. [doi: 10.1111/j.1365-2923.2009.03425.x] [Medline: 20078762]

JMIR FORMATIVE RESEARCH Tortù et al

https://formative.jmir.org/2025/1/e67142 JMIR Form Res 2025 | vol. 9 | e67142 | p. 13
(page number not for citation purposes)

https://doi.org/10.1016/j.imu.2022.100868
https://doi.org/10.1186/s12960-017-0245-9
http://www.ncbi.nlm.nih.gov/pubmed/28962569
https://doi.org/10.1111/hsc.12488
http://www.ncbi.nlm.nih.gov/pubmed/28872210
https://doi.org/10.1002/14651858.CD011942.pub2
http://www.ncbi.nlm.nih.gov/pubmed/32216074
https://doi.org/10.1371/journal.pone.0227451
http://www.ncbi.nlm.nih.gov/pubmed/31940326
https://doi.org/10.1371/journal.pgph.0002741
http://www.ncbi.nlm.nih.gov/pubmed/38157328
https://doi.org/10.2196/28372
http://www.ncbi.nlm.nih.gov/pubmed/35147508
https://doi.org/10.1016/j.glt.2025.04.002
https://doi.org/10.1016/j.glt.2025.04.002
https://doi.org/10.2196/publichealth.6896
https://doi.org/10.2196/publichealth.6896
http://www.ncbi.nlm.nih.gov/pubmed/28559226
https://doi.org/10.1177/1460458216675499
https://doi.org/10.1177/1460458216675499
http://www.ncbi.nlm.nih.gov/pubmed/30068266
https://doi.org/10.2196/17704
http://www.ncbi.nlm.nih.gov/pubmed/32628118
https://doi.org/10.2147/RMHP.S430636
http://www.ncbi.nlm.nih.gov/pubmed/38024491
https://doi.org/10.1016/j.socscimed.2023.116459
https://doi.org/10.1016/j.socscimed.2023.116459
http://www.ncbi.nlm.nih.gov/pubmed/38048738
https://doi.org/10.2196/35342
http://www.ncbi.nlm.nih.gov/pubmed/35723928
https://doi.org/10.1007/s11739-022-03176-6
http://www.ncbi.nlm.nih.gov/pubmed/36539605
https://doi.org/10.1002/hec.1697
http://www.ncbi.nlm.nih.gov/pubmed/22223558
https://doi.org/10.1891/9781617050992.0049
https://doi.org/10.1177/0011000099273004
https://doi.org/10.1177/0011000099273004
https://doi.org/10.1214/aoms/1177705148
https://doi.org/10.1111/j.1745-3992.2003.tb00136.x
https://doi.org/10.1111/j.1365-2923.2009.03425.x
http://www.ncbi.nlm.nih.gov/pubmed/20078762
https://formative.jmir.org/2025/1/e67142


48. Schatschneider C, Francis DJ, Foorman BR, Fletcher JM, Mehta P. The dimensionality of phonological awareness: an
application of item response theory. J Educ Psychol. 1999;91(3):439-449. [doi: 10.1037//0022-0663.91.3.439]

49. Thomas ML. Advances in applications of item response theory to clinical assessment. Psychol Assess. Dec
2019;31(12):1442-1455. [doi: 10.1037/pas0000597] [Medline: 30869966]

50. Reise SP, Waller NG. Item response theory and clinical measurement. Annu Rev Clin Psychol. 2009;5(1):27-48. [doi:
10.1146/annurev.clinpsy.032408.153553] [Medline: 18976138]

51. Samejima F. The general graded response model. In: Nering ML, Ostini R, editors. Handbook of Polytomous Item
Response Theory Models. Taylor & Francis US; 2010:87-118. URL: https://www.taylorfrancis.com/chapters/edit/10.
4324/9780203861264-11/general-graded-response-model-fumiko-samejima [Accessed 2025-09-09]

52. LaHuis DM, Clark P, O’Brien E. An examination of item response theory item fit indices for the graded response model.
Organ Res Methods. Jan 2011;14(1):10-23. [doi: 10.1177/1094428109350930]

53. Landerman LR, Land KC, Pieper CF. An empirical evaluation of the predictive mean matching method for imputing
missing values. Sociol Methods Res. Aug 1997;26(1):3-33. [doi: 10.1177/0049124197026001001]

54. Vink G, Frank LE, Pannekoek J, van Buuren S. Predictive mean matching imputation of semicontinuous variables. Stat
Neerl. Feb 2014;68(1):61-90. [doi: 10.1111/stan.12023]

55. Ryan M, Netten A, Skåtun D, Smith P. Using discrete choice experiments to estimate a preference-based measure of
outcome—An application to social care for older people. J Health Econ. Sep 2006;25(5):927-944. [doi: 10.1016/j.
jhealeco.2006.01.001]

56. Luyten J, Kessels R, Atkins KE, Jit M, van Hoek AJ. Quantifying the public’s view on social value judgments in vaccine
decision-making: a discrete choice experiment. Soc Sci Med. May 2019;228:181-193. [doi: 10.1016/j.socscimed.2019.
03.025] [Medline: 30925392]

57. McFadden D. Conditional logit analysis of qualitative choice behavior. In: Frontiers in Econometrics. Academic Press;
1971:105-142. URL: https://eml.berkeley.edu/reprints/mcfadden/zarembka.pdf [Accessed 2025-09-09]

Abbreviations
DCE: discrete choice experiment
GRM: Graded Response Model
HCW: health care worker
IRT: item response theory
PMM: Predictive Mean Matching
WCS: Web Conjoint Survey

Edited by Amaryllis Mavragani; peer-reviewed by Enno van der Velde, Katell Le Du; submitted 03.10.2024; final revised
version received 17.07.2025; accepted 18.07.2025; published 23.09.2025

Please cite as:
Tortù C, Seghieri C, Doracaj D, Usheva N, Giménez-Legarre N, Manios Y
Understanding Health Care Workers’ Attitudes and Preferences Toward Digital Patient Monitoring Platforms: Cross-
Country Survey Study
JMIR Form Res 2025;9:e67142
URL: https://formative.jmir.org/2025/1/e67142
doi: 10.2196/67142

© Costanza Tortù, Chiara Seghieri, Ditila Doracaj, Natalya Usheva, Natalia Giménez-Legarre, Yannis Manios. Originally
published in JMIR Formative Research (https://formative.jmir.org), 23.09.2025. 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 JMIR Forma-
tive Research, is properly cited. The complete bibliographic information, a link to the original publication on https://forma-
tive.jmir.org, as well as this copyright and license information must be included.

JMIR FORMATIVE RESEARCH Tortù et al

https://formative.jmir.org/2025/1/e67142 JMIR Form Res 2025 | vol. 9 | e67142 | p. 14
(page number not for citation purposes)

https://doi.org/10.1037//0022-0663.91.3.439
https://doi.org/10.1037/pas0000597
http://www.ncbi.nlm.nih.gov/pubmed/30869966
https://doi.org/10.1146/annurev.clinpsy.032408.153553
http://www.ncbi.nlm.nih.gov/pubmed/18976138
https://www.taylorfrancis.com/chapters/edit/10.4324/9780203861264-11/general-graded-response-model-fumiko-samejima
https://www.taylorfrancis.com/chapters/edit/10.4324/9780203861264-11/general-graded-response-model-fumiko-samejima
https://doi.org/10.1177/1094428109350930
https://doi.org/10.1177/0049124197026001001
https://doi.org/10.1111/stan.12023
https://doi.org/10.1016/j.jhealeco.2006.01.001
https://doi.org/10.1016/j.jhealeco.2006.01.001
https://doi.org/10.1016/j.socscimed.2019.03.025
https://doi.org/10.1016/j.socscimed.2019.03.025
http://www.ncbi.nlm.nih.gov/pubmed/30925392
https://eml.berkeley.edu/reprints/mcfadden/zarembka.pdf
https://formative.jmir.org/2025/1/e67142
https://doi.org/10.2196/67142
https://formative.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://formative.jmir.org
https://formative.jmir.org
https://formative.jmir.org/2025/1/e67142

	Understanding Health Care Workers’ Attitudes and Preferences Toward Digital Patient Monitoring Platforms: Cross-Country Survey Study
	Introduction
	Methods
	Overview
	Item Response Theory
	Discrete Choice Experiments
	Ethical Considerations

	Results
	Overview
	IRT Outcomes
	DCE Outcomes

	Discussion
	Principal Findings
	Strengths and Limitations
	Conclusions



