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Abstract

Type 2 Diabetes (T2D) remains one of the most urgent health concerns in Mexico, with
steadily rising prevalence, substantial treatment costs, and increasing pressure on
healthcare services. As the burden of this condition grows, there is a pressing need for
innovative strategies to improve patient monitoring, engagement, and outcomes.
Wearable health devices, capable of providing continuous, real-time data, are among
the most promising technological tools for achieving these goals. However, successful
adoption depends not only on the technology itself but also on healthcare professionals’
perceptions, willingness, and capacity to integrate such tools into their practice.

This study examined the perceptions, readiness, and barriers/enablers to the adoption
of wearable devices for type 2 diabetes (T2D) management among healthcare
professionals in Mexico, comparing views between junior and senior practitioners. Four
research objectives were established: (1) to access the perception and understanding
of wearable devices, (2) to explore and compare perceived benefits, risks, and
limitations between junior and senior professionals, (3) to observe readiness and
willingness to integrate wearable devices into clinical practice, and (4) to identify the
challenges and facilitators influencing adoption. The central hypothesis proposed that
junior healthcare professionals would display a more favourable perception and greater
readiness for adoption compared to senior counterparts.

A cross-sectional quantitative survey was conducted using an online structured
questionnaire.

A sample size of 103 participants (55 junior and 48 senior) was recruited. The survey
consisted of Likert-scale items, categorical and multiple-choice questions, and one
open-ended question.

Results identified cost to patients, doubts about device accuracy, and lack of training as
the most commonly mentioned challenges. The key facilitators included lower costs or
insurance coverage, user-friendly devices compatible with existing systems, and
training programs. Notable differences across career stages appeared in training needs,
data privacy concerns, and the likelihood of recommending wearables to patients.
Qualitative findings supported these results and highlighted barriers to adopting
wearables in Mexico, including infrastructure shortages and limited professional
familiarity with wearable technology.

These findings are consistent with international literature emphasising affordability,
training, and institutional support as crucial for digital health adoption, while also
highlighting unique considerations for the Mexican healthcare context. This study aims
to contribute by informing policy, institutional strategies, and targeted interventions to
improve T2D management through wearable devices in middle-income countries.

Keywords: Wearable devices, Type 2 Diabetes, Healthcare professionals, Junior,
Senior, Mexico, adoption, challenges, facilitators, digital health
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Chapter 1. Introduction

1.1 Overview

Diabetes mellitus continues to rise at alarming rates, being considered one of the
top five causes of death by disease globally. The International Diabetes Federation
reports an estimated 589 million adults were diagnosed with diabetes in 2024, of
which 90% present Type 2 Diabetes (T2D), making it the most common type of
diabetes worldwide (Schwarz, 2025).

In Mexico, diabetes ranks as one of the top three causes of death. It is a leading
factor contributing to long-term illness and disability, according to the International
Diabetes Federation, in 2024, 14 million adults were diagnosed with diabetes in
Mexico (Atlas de la Diabetes, 2025), of which T2D represents 95% of diabetes cases
and is listed as the primary cause of health issues in adults, this has led to the search
for new and alternatives methods for diabetes management, support, and prevention
(Contreras and Vehi, 2018).

Age-standardised prevalence (%) of diabetes
(20-79 years)

<10%
10-<11%
W 11-<12%
W =12% ‘
Aduits with diabetes (20-79y)
68.1 Million o
= o 21%
56.2 Million increase

Top five countries for number of adults vath Top five countries for age-standardised prevalence
diabetes (20-79 years) of adults with diabetes (20-79 years)

United States of America 39.0m 43.0m Mexico 16.4% 18.0%

Mexico* 14.0m 20.0m Guyana 16.4% 17.9%
Canada 2.80m 33m Belize 14.1% 14.9%
Haiti 542.0t 884.0t 5t Kitts and Newvis 13.8% 15.8%
Jamaica 236.0t 329.0t Suriname 13.8% 15.2%

Figure 1: Diabetes in North America and Caribbean in 2024 (Diabetes Atlas,
2025).
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The development of new technology has opened doors for improvements and
opportunities in every sector, particularly in the life sciences industry. The
introduction of digital tools has facilitated the prevention and discovery of diseases,
such as Type 2 Diabetes (T2D). Among these digital health technologies, wearable
devices such as continuous glucose monitors (CGMs) and smart watches with
health-tracking apps provide real-time feedback on glucose levels, physical activity,
and various health measures, making them valuable for tracking health metrics
(Mansour, Saeed Darweesh, and Soltan, 2024).

The incorporation and use of digital tools are of growing importance; however, the
success in the introduction and incorporation of wearables into healthcare systems
depends on multiple factors, one of which is healthcare professionals' willingness
and preparedness to integrate them into routine care, being the goalkeepers in the
approval and guiding patient care treatments (Mobility Foresights, 2025).

In Mexico, where digital health implementation is still in the development phase,
public sector institutions often face resource limitations, and integrating digital
technologies is challenging across healthcare settings (Vivanco, Angel, and Adame,
2017). Furthermore, the digital integration can be significantly impacted by human
factors, career stage may influence digital readiness: younger healthcare
professionals, who are normally introduced to the use of digital tools during their
education, tend to show greater levels of comfort and willingness to adopt new
technologies, whereas their older peers might express more skepticism, often due
to multiple concerns such as workflow changes, data security and reliability, and
unfamiliarity with the use of emerging digital systems (Jarva et al., 2022).

1.2 Problem statement

Despite the increasing development and use of wearable technologies for managing
chronic diseases, such as type 2 diabetes, in healthcare, their full adoption remains
inconsistent, especially in low- and middle-income countries like Mexico. Differences
in digital readiness, socioeconomic status, and healthcare systems contribute to the
widening of this gap. This challenge is worsened by varying perceptions,
experiences, and digital literacy among healthcare providers, particularly between
younger and more experienced professionals, making integration more difficult.
Without a clear understanding of these factors, efforts to implement wearable
technologies in medical practice may fall short or prove ineffective, ultimately limiting
their potential to improve patient care and T2D management.

1.3Significance of the study

The development and integration of wearable digital technologies in healthcare
management have gained significant recognition and growth across the global
healthcare sector. These tools are transforming the management of chronic
diseases by enabling patients to access real-time monitoring, improving health
literacy, and facilitating early intervention (Jadhav, 2024). Type 2 Diabetes is a
chronic condition that requires continuous behavioral monitoring and clinical follow-
up, and the wearable market offers unique opportunities for enhancing patient
engagement and treatment outcomes (Ahmed et al., 2022). This presents
substantial opportunities for countries like Mexico, where type 2 Diabetes is a
major health burden. However, various factors influence this process.
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Understanding healthcare professionals’ perceptions and readiness to adopt these
tools is crucial, as they are ultimately the final decision-makers in recommending
and integrating these technologies into clinical practice (Lee and Lee, 2020).

a CGM directly detects blood glucose (invisive)

. | /\\
B ) . & R //\\T

b smar directly o blood gt (non-invisive) C Skin patch directly detects sweat glucose (non-invisive)

o Optical Sensors

L
Nesr-inframe (NIR) or mid-infrared (MSR) spoctmsnopy @ Electrochemical Sensors

Measures gucose conceniraton n
e Bicsenscrs Nersting Nuid using anzymes
Enzymatic sensars (e.g., glucose aodese) react with

‘ glacose I the sweul, produc g an glecideal signal.
e Optical Sonsors
o Electricsl Impedance Speciroscopy Near-infrared (NIR) or mid-infrared
MEGSUIes T80 MaCYICH properes = [MIR) spechiascopy
|
o Phataplethysmography (PPG)

Cuccse changas the oplical properies of biood.
PPG senzors analyze thesa changes by monhanng biood
fiow and light absorption

o Eloctromagnetic Sensors
Measures gucose-induced changes
1 1ssue properes

Figure 2: Wearable Device for Glucose Monitoring. (a) Continuous glucose
Monitoring systems. (b) Smart Watches with biosensors to detect blood glucose. (c)
non-invasive skin patches with sensors to detect glucose levels in sweat (Du et al.,

2025).

While literature has documented multiple benefits of using wearable devices in
healthcare management, a crucial gap remains that this study aims to address
regarding the Mexican healthcare system, where infrastructural, cultural, and
economic factors impact adoption. By examining differences between junior and
senior healthcare professionals and recognizing that individuals’ career stages may
affect their digital literacy, openness to innovation, and trust in technology, tailored
training and implementation strategies can be developed (Weidmann, 2024).
Study findings will offer insights for healthcare institutions and technology
developers on challenges like cost, facilities, data privacy concerns, and workflow
integration to ensure smooth implementation. The study emphasises the
importance of involving healthcare professionals in the design and functions of
digital tools to improve adoption and effectiveness, as well as the ongoing need for
continuous education and support, especially among older healthcare
professionals who may be less familiar with digital technologies (Weidmann, 2024).
Mexico’s wearable technology market is rapidly expanding, driven by increasing
health awareness and IoT integration (Imarcgroup.com, 2025). This study’s
findings will contribute to matching technological development to healthcare
providers' practical needs and healthcare systems' capabilities, promoting a
sustainable digital transformation in the management of chronic diseases.
Ultimately, this research contributes to aligning health system modernization and
supports global initiatives promoting technology-driven chronic disease
management, particularly in underrepresented healthcare settings.
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Mexico Wearable Technology Market Forecast

3
Size, By Product, 2024-2033 (USD Million) ] I I . Q rC

usD TRANSFORMING IDEAS INTO IMPACT

3,423.66 M

B 13.59%
- Market CAGR
B (2025-2033)

usD =

1,087.50 M = = I
=]
. I
2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
@ Copyright
u Wrist-Wear = Eye-Wear and Head-Wear Foot-Wear = Neck-Wear Body-Wear Others IMARC Services Private Limited 2025

Figure 3: Mexico wearable Technology Market Forecast
(Imarcgroup.com, 2025).

1.4 Research Aim and Hypothesis

This research aims to explore and compare the perception and readiness between
junior and senior healthcare professionals in Mexico regarding the use of wearable
devices for type 2 Diabetes management.

Hypothesis: Junior healthcare professionals in Mexico will show a more favourable
perception and readiness for the adoption of wearable devices for Type 2 Diabetes
management than senior healthcare professionals.

1.5 Objectives
This research has the following objectives:

1- Assess the perception and understanding of wearable devices for type 2
diabetes management among junior and senior healthcare professionals in
Mexico.

2- To explore and compare perceptions regarding benefits, risks, and
limitations in using wearable technologies in the care and monitoring of
diabetes between junior and senior healthcare practitioners.

3- To observe the readiness and willingness of these practitioners to integrate
wearable devices into medical practice for diabetes management.

4- To explore and identify key challenges and enablers influencing the
adoption of wearable devices in medical practice in Mexico from the
perspectives of junior and senior professionals.

e And observe if there is a difference in perspective between them.

1.6 Methodological overview

This research applies a positivism philosophy with a deductive approach, focusing
on a mixed-methods quantitative strategy to explore the adoption of wearable
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technologies in type 2 Diabetes management (T2D), focusing on healthcare
professionals’ perspectives and perceived readiness. This methodology enables a
comprehensive understanding of the differences in perception and readiness
between healthcare professionals by adopting the use of quantitative data in the
form of surveys, which provides insight into patterns, trends, and correlations
between medical professionals at different career stages in Mexico.

Data will be collected through online platforms applying surveys with the following
characteristics: Likert-scale items to assess attitudes, perceived
challenges/benefits, and readiness, closed-ended Yes/No questions for
professional background, and open-ended questions to provide broader insights
and enrich findings. The participants combined a mix of residents, early-career
doctors, specialists, and clinicians with more than 10 years of experience working
in Mexico.

Quantitative data from the surveys were analysed using descriptive statistics,
utilizing Excel and JASP to identify trends, patterns, and correlations. The data
from the dataset was then compared to triangulate and strengthen interpretations.
The findings were presented through tables and charts, utilizing Excel and Tableau
tools.

1.7 Structure of the study

This study is organized into five comprehensive chapters, each contributing to
providing a systemic exploration of the research objectives.

Chapter one, the introduction establishes the foundation of the study, providing an
overview of the research context, outlining the research problem, aims, objectives,
and significance of the study. It also presents the guiding research questions and
introduces the conceptual framework that informs the study. Chapter two critically
examines existing literature relevant to the core research objectives, using a
thematic approach. The review synthesises key findings, identifies theoretical
debates, and highlights paramount gaps within the Mexican context.

The methodology chapter details the research design and methods applied to
gather and analyse the primary data. The chapter also explains how data were
collected, the procedures followed, and how ethical considerations were
addressed. The next chapter, data analysis and findings, presents the results of
the empirical research. The findings are organised thematically, highlighting
similarities and differences in perspectives, level of awareness, and readiness to
integrate wearable devices in T2D care. The final chapter conclusions and
recommendations synthesise the main findings and reiterate the study’s
contributions to practice and theory literature. The discussion interprets the
significance of observed differences across career stages, explores cultural factors
influencing readiness and perception, and identifies potential challenges and
enablers to wearable device adoption.
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Chapter 2: Literature Review

2.1 Overview

Over the last few decades, type 2 diabetes (T2D) has become one of the most
common chronic diseases worldwide, characterized by insulin resistance,
progressive failure of pancreatic beta cells, and linked to multiple comorbidities,
including cardiovascular diseases and neuropathy. The development of wearable
devices has led to significant improvements and supports, allowing patients to
manage their condition independently, monitor remotely, and assist in clinical
decision-making. A key factor for integrating and using wearable devices in
practice is healthcare professionals’ opinions, as they influence patient adoption,
and patients are much more likely to use these devices if recommended by their
doctors. The literature highlights that while wearable devices have the potential to
revolutionize diabetes care through real-time tracking, their effectiveness depends
on overcoming challenges such as affordability, data privacy, ease of use, and
support from healthcare providers. Understanding the perspectives and readiness
of healthcare professionals, especially at different career stages and within specific
settings like Mexico, is crucial for the successful implementation and wider
adoption of these technologies.

2.2 The Rise in wearable devices and their involvement in type 2 diabetes
management

In the past decade, we have witnessed a technological revolution with the
invention and introduction of digital tools in the life sciences industry. Wearable
technologies have transformed the traditional detection and management of
chronic diseases by enabling real-time monitoring and enhancing patient
engagement (Adepoju et al, 2024).

Diabetes type 2 ranks among the leading causes of disability and mortality in
chronic disease. In 2023 alone, the International Diabetes Federation reported that
537 million adults were affected globally, out of which 90% have type 2 Diabetes
(Ahmed et al., 2023). Managing this condition requires long-term monitoring of
lifestyle factors, adherence to medication, and effective blood glucose control. The
development of wearables, such as continuous glucose monitors (CGMs), Al-
enhanced Smart watches, smart insulin pens, and Al-powered mobile health
applications, has allowed patients to have real-time monitoring in various health
metrics including blood sugar levels, personalized feedback, and an overall
proactive management of their condition without the necessity of constantly
recurring to traditional medical visits (Alzghaibi, 2025).

2.2.1 Evolution and types of wearable devices for Diabetes care
Traditionally, diabetes care has relied on self-monitoring of blood glucose through
finger-stick tests, with insulin-dependent individuals often needing to check their
levels multiple times throughout the day, making it exhausting and challenging for
patients to maintain regimes and treatments. The concept of continuous,
implementable glucose sensors emerged over 40 years ago, although early
devices faced significant technical limitations (Didyuk et al., 2020).
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Alongside the progress of continuous glucose monitors (CGM), insulin delivery
methods have advanced significantly from basic syringes and pumps to modern
patch-pumps and automated closed-loop systems. Today’s patch pumps are
compact, tubeless, and capable of being programmed to modulate insulin delivery
in response to CGM data, minimizing the need for manual dosing and improving
comfort and adherence (Admin, 2025).
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Figure 4: Forecasting of Global Diabetes Market sized by type of
wearable (Market.us, 2024).

2.2.1.1 The introduction of digital ecosystems

One of the most significant advancements in Diabetes technology is the integration
of wearable devices with smart phones and digital health platforms. Bluetooth-
connected CGMs and insulin pumps now synchronise directly with mobile
applications, combining glucose data, insulin delivery, dietary intake, and physical
activity into a single, user-friendly interface. These apps offer customizable alerts,
visual trend tracking, and support remote monitoring by healthcare professionals,
enhancing clinical decisions and promoting personalized, data-driven care (Halis
Kaan Akturk and Anila Bindal, 2024).

2.2.1.2 Rise of artificial intelligence and predictive analytics

The newest wave of wearable technology enables artificial intelligence (Al) and
machine learning to interpret complex data and forecast glucose changes before
they happen. These intelligent systems deliver personalized insights, predict
hypoglycemia, and in some cases, automatically adjust insulin intake, transitioning
diabetes management from a reactive to a proactive approach. As algorithms
continuously learn from individual user patterns, they enhance prediction accuracy
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and further tailor care, helping to minimize present complications over time (Guk et
al., 2019).
Wearable technologies for diabetes management include:

e Continuous glucose monitors (CGMs): Are wearable devices that
track glucose levels in the interstitial fluid (the fluid surrounding cells).
They connect to smart watches, smart phones, and insulin pumps,
enabling a more accurate real-time glucose reading (Didyuk et al., 2020).

e Fitness trackers and smart watches: These devices come with
sensors that allow them to measure multiple parameters, like heart rate,
sleep, and physical activity.

e Smart insulin pens and patches: Insulin pens are reusable devices
that record in real-time when a person has to inject insulin, including the
dosing and time. Patches are small digital devices that adhere to the
skin; they can be programmed to release doses of insulin on a regular
schedule automatically (Loconti, 2024.)

2.2.2 Integration into health practice

A key advantage of wearable devices is their capacity to enhance integrated care
models. When connected to mobile applications or cloud services, they can transmit
real-time data to healthcare professionals such as doctors and dietitians. This allows
for precise and timely intervention, including medication adjustments or offering
personalised dietary advice (Bonoto et al., 2017).

Wearable devices like CGM, smart watches, and smart insulin pens provide real-
time monitoring of glucose levels, physical activity, and other health metrics. This
continuous feedback helps boost patient engagement, encourages better
compliance with treatment plans, and supports timely interventions (Diabetes
Resource Coalition of Long Island, 2024).

Integration enables wearable data to be automatically shared with healthcare
professionals, supporting remote monitoring and consultations; improving doctor-
patient communication, minimizing the need for face-to-face visits, and increasing
the accessibility and efficiency of diabetes management (Smuck et al., 2021).
However, strategies must be implemented to ensure a successful adoption. The first
step must start from identifying the health problem to address, such as optimizing
blood sugar control or boosting medication adherence, then subsequently choosing
the wearables that best adapt and support these objectives (Smuck et al., 2021).
Interoperability has been one of the main factors to address for integration.
Wearables data is most valuable when incorporated into electronic health records
(EHRs) and digital care platforms. Top healthcare organizations, such as Kaiser
Permanente and Ochsner, have demonstrated that fully integrating wearables with
Electronic Health Records (EHRS) enables clinicians to access real-time patient
data, set automated alerts, and coordinate care more efficiently (Smuck et al., 2021).
However, multiple challenges need to be overcome to ensure full integration and
enable all the benefits of wearables, including the digital literacy of both patients and
healthcare professionals, interoperability with current electronic health record (EHR)
systems, and robust data security protocols (Piwek et al., 2016).

Integrating wearable technologies with hospital inventory systems and electronic
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health records can be challenging, often requiring specialized technical skills and
close collaboration with device manufacturers to ensure compatibility and seamless
data exchange. Both patients and healthcare professionals have raised concerns
about data management and privacy, not to mention the strict regulatory policies that
must be followed to guarantee a safe implementation (Hospitals, 2024).

Effective use of wearable devices requires proper training for both healthcare
professionals and patients, not only in operating the technology but also in accurately
interpreting the data it generates to inform care decisions (De et al., 2024).

The integration of wearables into clinical practice is reshaping diabetes management
by providing continuous health monitoring, enabling tailored interventions, and more
efficient clinical workflows. Achieving this, however, requires well-defined clinical
objectives, strong technical integration with health systems, collaboration across
care teams, and ongoing attention to usability, data privacy, and clinician
engagement. Addressing these elements effectively can maximize the potential of
wearable devices for both patients and healthcare systems (Alzghaibi, 2025).

2.2.3 Documented clinical and patient-focused benefits

Researchers and professionals have documented the proven benefits that
wearable devices have brought to patients in type 2 diabetes management.

The primary goal of clinicians who work in treating and managing type 2 diabetes is
to control and maintain blood glucose levels within a range to prevent present and
long-term complications. Wearable devices, like real-time continuous glucose
monitors, have revolutionized the traditional aspects of management:

e Numerous studies have demonstrated that the use of real-time continuous
glucose monitors (rtCGM) significantly lowers HbA1c (glycated hemoglobin)
levels, which are regarded as the benchmark for assessing long-term blood
sugar control. A reduction of 0.5-1.0% in HbAlc has been constantly
reported in T2D patients undergoing intensive insulin therapy (Beck et al.,
2017).
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Figure 5. Comparation of HbA1c levels in patients with T2D between traditional care and
use of CGMs (MobiHealthNews, 2017).
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Wearable devices have not only demonstrated clinical improvements and benefits.
They have also provided a catalyst for behavioral change and self-management for
patients:

e CGMs and smart watches provide instant feedback on glucose levels,
dietary habits, and physical activity, enabling users to track and respond
to changes instantly. Survey data shows that 82% of users feel more
confident in managing their diabetes, attributing this to the immediate
and actionable feedback provided by wearable devices (Alzghaibi,
2025).

e Wearable devices enable patients to identify trends and patterns like
post-meal glucose spikes or low blood sugar during the night, allowing
them to make informed decisions about their diet or medication (Peng et
al., 2023).

Although a vast majority of the literature focuses on the clinical benefits and patients’
experiences, healthcare providers’ opinions should be considered pivotal for a
successful implementation of wearables into clinical practice. For healthcare
professionals, wearables offer substantial benefits in clinical practice:

e Data from wearable devices enables clinicians to shift from sporadic,
point-in-time glucose checks to a continuous, in-depth understanding of
a patient’s glycemic trends. This comprehensive view facilitates more
accurate insulin dosing and personalized medication changes (Tsao,
2025).

e Advanced platforms leverage Al to process vast amounts of data,
identifying key patterns or anomalies that warrant attention. These
systems help reduce clinicians’ cognitive load by highlighting high-risk
patients, suggesting treatment modifications, and supporting population
health management

¢ Numerous wearable platforms now promote an effortless integration with
electronic health records (EHRS), streamlining documentation processes
and supporting a more comprehensive approach to patient care (See,
2025).

2.3 Healthcare professionals' perceptions

Although most of the literature focuses on patients' experience and perspective, the
opinions and readiness of healthcare professionals are paramount in the adoption
and introduction of these devices. Medical practitioners are gatekeepers who
recommend the use of wearables for monitoring and managing type 2 diabetes; their
perceptions, acceptance, and readiness to incorporate these tools into patient care
are influenced by a multifaceted mix of factors, including clinical demands, familiarity
with technology, institutional support, and patient characteristics (Pavlovic et al.,
2021).
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Figure 6. Top three barriers or facilitators on each level of digital health
implementation, and practical solutions (Oudbier, 2024).

2.3.1 Perceived clinical value

A recurrent theme in literature is that professionals’ endorsement of wearable
devices largely depends on how clinically relevant and evidence-based they are.
Research indicates that clinicians are more likely to embrace technologies that
demonstrate improvement for patient outcomes, simplify data collection, and
enhance clinical decision-making, particularly when these tools don’t increase their
existing workload (Alcantara-Aragon, 2019).

For many healthcare providers, particularly those involved with the management of
chronic diseases like type 2 diabetes, the ability of wearable devices like continuous
glucose monitors, fithess trackers, and smart insulin pens to provide real-time patient
data can significantly improve personalization and prompt response of care.
Improved access to continuous patient data enables health professionals to shift
from reactive approaches to more proactive management strategies (Klonoff et al.,
2011).

However, perceptions of wearable device benefits vary, particularly among general
practitioners and clinicians in low-resources settings, where wearable devices may
be viewed as burdensome rather than beneficial, especially when they are not
compatible with existing electronic health records systems or when there is concern
that patients may struggle to consistently use devices long term (Greenhalgh et al.,
2017).

The presence of evidence-based clinical guidelines and peer-reviewed research
significantly strengthens the perceived utility of wearable technologies.
Endorsements from respected organizations like The American Diabetes
Association or The Endocrine Society help validate the clinical relevance of
wearables, creating greater trust and encouraging adoption into clinical routine
(Endocrine Society, 2018). On the other hand, when supporting evidence is still
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developing, especially regarding the newer models that lack FDA approval,
healthcare professionals often respond with caution or scepticism, hesitating to
integrate wearables into practice.

Ultimately, perceived clinical value is not fixed; it constantly evolves based on factors
like device capabilities, ease of integration into existing workflows, patient
compliance, institutional policies, and emerging clinical evidence. Therefore,
encouraging the use of wearables in type 2 diabetes management goes beyond
technological innovation; it also demands ongoing investment in training, guideline
development, and system-level integration (Alotaibi, Wilson, and Traynor, 2025).

2.3.2 Concerns and trust about data accuracy

One of the most persistent barriers to the adoption of wearables in clinical practice
is healthcare professionals’ level of trust in the data produced by these devices, and
more precisely, concerns regarding their accuracy, consistency, and overall clinical
reliability. Especially when managing a complex, data-intensive condition like T2D,
trust in the accuracy of key metrics, like blood glucose, heart rate variability, physical
activity, and sleep quality, is crucial for informed and effective clinical decision-
making (Piwek et al., 2016).

2.3.2.1 Consumer-grade VS clinical-grade wearables

A major issue highlighted in the literature is the distinction between consumer-grade
and clinical-grade wearables. Although devices like the Fitbit, Apple watch, and other
mainstream fitness trackers are commonly used by patients, they often do not meet
strict validation standards or regulatory approvals that healthcare professionals
consider essential for clinical reliability, which creates a credibility gap (Lu et al.,
2020). Healthcare professionals may see these devices as useful for promoting
general wellness, yet not very reliable for critical clinical tasks like adjusting insulin
doses or assessing patient risk levels.

Studies indicate that even minor inaccuracies in measurements, particularly in
glucose readings or step tracking, can significantly affect clinicians’ confidence,
leading to reduced clinical use of wearables, even when patients are actively
engaged (Poncette et al., 2021).

2.3.2.2 Data validity

Besides concerns about accuracy, healthcare professionals often question the
validity and interpretability of data generated by wearables. Even when wearables
provide precise data, doubts persist about how useful that data is on its own. For
example, while a wearable might track metrics like step count or sleep duration, the
lack of standard reference values can make it difficult for healthcare providers to
interpret this data effectively for managing or making treatment decisions for type 2
diabetes (Bent et al., 2020).

2.3.2.3 Concerns about accountability and liability

Another critical aspect of trust involves legal and ethical responsibility. Healthcare
professionals may be reluctant to rely on data from wearable devices if there’s
concern that inaccuracies or device failures could lead to clinical errors, potentially
exposing them to legal liability or ethical scrutiny (Pavlovic et al., 2021).

24



Moreover, when patients self-report wearable data, either through manual entry or
selective syncing, the credibility of that information becomes more uncertain.
Clinicians must then navigate a complex ethical dilemma: weighing their trust in the
patient’s active participation against the need for caution with potentially unverified
or incomplete data (Bent et al., 2020).

2.3.3 Workflow integration

Incorporating data from various wearable devices into existing clinical workflows
presents technical and logistical difficulties. For instance, merging information from
CGMs, smart watches, and fitness trackers into a unified system typically depends
on third-party platforms, making it more complicated and challenging for healthcare
practitioners (Alotaibi, Wilson, and Traynor, 2025).

Although continuous data from wearables can offer advantages like early
identification of hyperglycemic episodes and real-time monitoring of physical activity,
many healthcare professionals identify workflow disruption as one of the main
obstacles for wearable adoption (Mansour, Saeed Darweesh, and Soltan, 2024).
The lack of interoperability between wearable devices and electronic health records
(EHRSs) is the biggest perceived workflow disruption. Most wearables, particularly
consumer-grade ones like Fitbit or Apple Watch, are designed for individual use and
typically do not follow standardized health data exchange protocols such as HL7 or
FHIR (Fast Healthcare Interoperability Resources), making data integration difficult
(Dinh-Le et al., 2019).

A study by Perlman revealed that healthcare professionals showed more trust and
willingness to use wearable data when it was automatically incorporated into EHR
systems, formatted in a clinically relevant manner, and supplemented with alerts or
trends. In contrast, when wearable data was presented as raw, unstructured,
clinicians often had to resort to manual review, which increases their workload and
reduces time available for direct patient care (Perlman, 2021).

Time is a vital resource in clinical settings, particularly in primary care, where the
majority of T2D management occurs. While the continuous data from wearables can
provide valuable insights, the volume and complexity of that data can also be
overwhelming. Many clinicians often express concern about the additional time
needed to analyse and interpret this data within the tight timeframes of standard
consults (Pavlovic et al., 2021). Without proper summarisation tools or decision-
support systems, raw data may become overwhelming and difficult to manage, often
leading to it being overlooked or underutilized.

Effective workflow integration heavily depends on well-defined responsibilities for
data management. In many practices, there is a lack of clarity around who is
responsible for reviewing wearable data, whether it is the physician, nurses, or IT
staff. This role ambiguity often leads to delays or inconsistencies in data handling
(Greenhalgh et al., 2017).

The broader institutional environment and policy framework also influence workflow
integration. In healthcare systems that actively promote digital health through
investments in IT infrastructure, leadership engagement, and performance
incentives, wearable technologies are adopted more effectively. Conversely, in low-
resource institutions with limited digital policy development, integration often fails
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due to insufficient training, inadequate technical support, and a general lack of
institutional motivation (Dinh-Le et al., 2019). Without institutional backing, clinicians
are less likely to trust or effectively utilise wearable data, and the technology may
remain underused despite its potential benefits.

2.3.4 Ethical and legal considerations

As wearable devices increasingly become part of chronic disease management,
including type 2 diabetes, they bring along a range of significant ethical and legal
considerations that need to be addressed. Concerns regarding data privacy,
informed consent, patient autonomy, professional liability, and compliance with
existing frameworks require careful evaluation.

Wearable devices continuously collect sensitive health data, like glucose levels,
physical activity metrics, heart rate, and sleep patterns. When this data is
transmitted or stored through cloud platforms or third-party apps, it faces an
increased risk of security breaches or unauthorized access, raising privacy
concerns. In many cases, patients lack a clear understanding of how their health
data from devices is utilized or have access to it. This uncertainty raises important
ethical concerns regarding informed consent and the potential secondary use of
data without the patient’s full knowledge or agreement (Morley et al., 2020).

An essential ethical principle in healthcare is respecting patient autonomy,
emphasizing the importance of patients to make informed decisions and know how
their data is used. With wearables, this principle is challenged when patients
accept terms of service without fully understanding how their data will be shared,
analysed, or used. This can lead to a form of “digital paternalism”, where
technology influences decision-making without full transparency and patient
involvement (Sharon, 2018).

Healthcare professionals are responsible for helping patients make informed
decisions about treatment plans and the technologies used to monitor those
treatments. This includes explaining how data from wearable devices will be used,
who will access it, and any risks or limitations associated with the technology.
Another significant legal concern involves professional liability. When healthcare
professionals rely on data from wearable devices to make clinical decisions, like
adjusting insulin doses or prescribing treatments, there’s a risk of legal
complications if the data is incorrect or misleading. Unlike conventional medical
tools, many wearables are not consistently certified or regulated as medical
devices, making it challenging to ensure data reliability (Theodos and Sittig, 2020).
Moreover, the line between medical advice and device-generated
recommendations is becoming less clear, particularly as wearables now deliver
real-time alerts and Al-driven recommendations directly to patients. This raises
guestions about medical oversight, legal disclaims, and the extent to which
clinicians are responsible for interpreting or ignoring such alerts.

Ethical implementation of wearable technologies must also prioritise health equity.
In low-income countries and rural areas, many patients lack access to advanced
digital devices or may face challenges due to low digital literacy. This creates a risk
that wearable-based healthcare solutions could deepen existing inequalities by
favouring patients with higher socioeconomic status or technological familiarity
(World Health Organization, 2021).
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Ethical practice demands proactive inclusion strategies. This involves providing
subsidized devices for low-income patients, designing simplified interfaces, and
offering culturally tailored training, which will help ensure wearable technologies
benefit diverse patient populations.

Today’s advanced wearables often include Al-powered features that predict health
risks or recommended behavioural changes. While these capabilities can improve
preventive care, they also raise ethical concerns, especially around algorithmic
bias, lack of transparency, and limited explainability. Clinicians may not fully
understand how Al reaches conclusions, which can affect trust in outputs and
complicate accountability when outcomes are negative (Jobin, lenca, and Vayena,
2019).

The ethical and legal framework for wearable devices in type 2 Diabetes
management (T2D) remains in development. For healthcare professionals,
concerns about data privacy, professional liability, and a lack of clear regulatory
guidance can affect integration into clinical workflows.

2.4 Readiness and willingness to integrate wearables

Technology has opened doors for infinite opportunities and benefits; nonetheless,
like with every new invention, it presents challenges and a period of adaptability.
The constant advancement and integration of digital solutions have become a crucial
aspect of healthcare practitioners' routine workflow, requiring them to adapt to
emerging digital tools. These present challenges, as healthcare professionals must
have the necessary digital proficiency and training to effectively use and incorporate
wearable and digital tools into their clinical practice. (Rodrigues et al., 2024).
Alotaibi, in their 2025 study, observed a growing readiness among healthcare
professionals to incorporate wearable technologies in practice, driven by evidence
of positive outcomes and patient satisfaction. However, it was also noticeable that
there was a clear correlation between the readiness and positive perception of
interviewed practitioners and their digital literacy, as well as prior exposure to
technology during training, which was more commonly found among the youngest
practitioners. Experienced professionals demonstrated a more cautious approach,
highlighting potential workflow interruptions and the need for specialized training and
reskilling as key concerns (Alotaibi, Wilson, and Traynor, 2025).

The integration of wearables in healthcare practice, requires both readiness and
willingness of healthcare professionals, and while closely linked, these two elements
represent distinct yet complementary facets of adoption: readiness refers to the
structural, institutional, and cognitive capacity to implement new technologies, while
willingness relates to individual motivation, openness, and personal acceptance of
using those technologies in clinical practice.

2.4.1 Organizational readiness
A fundamental aspect of organizational readiness involves ensuring sufficient
technological infrastructure. Successful integration of wearable devices in routine
T2D care depends on:
e Reliable internet access to enable consistent real-time data sharing.
¢ Robust data storage and interoperability, including secure servers
and platforms that can interface with Electronic Health Records
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(EHRs).

o Effective device management systems that allow clinicians to
monitor, analyze, and respond to data across multiple wearable
technologies (Rodrigues et al., 2024).
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Figure 7. Factors driving organizational readiness for digital innovation (Lokuge et
al., 2019).
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On the other hand, human interaction plays a crucial role in organisational wearable
integration. Leadership is a key factor in an organization’s readiness to adopt
wearables; supportive leadership that embraces digital transformation can secure
funding for device purchases, IT upgrades, and staff training. Assign clinical change
agents to lead adoption at the team level, set strategic goals and timelines, ensure
implementation is both prioritized and tracked, and promote a shared vision by
communicating how wearables improve care and align with broader organizational
objectives (Ginsburg, Picard, and Friend, 2024).

Weiner emphasizes that perceived organizational commitment to change
significantly influences predictors of successful implementation. When healthcare
professionals view wearable integration as a top-down initiative without clinical
involvement or alignment with patient care goals, they are most likely to resist
change (Weiner, 2020). Organizational readiness must also account for the
knowledge and confidence levels of both clinical and administrative staff in handling
wearable technology. Adequate training programs should be designed to build these
competencies, focusing on Device operation and problem-solving, ensuring users
can effectively deploy and maintain wearables in real-world settings.

Data interpretation and clinical relevance to help clinicians understand the meaning
of wearable data in the diagnostic or treatment context.

Communicating strategies, equipping staff to educate patients, and encouraging
sustained device use through meaningful engagement.

Clarifying privacy laws, informed consent, and professional responsibilities related
to wearable data (Alotaibi, Wilson, and Traynor, 2025).
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A cross-sectional study by Gozde Tetik found that targeted training significantly
increased readiness among healthcare professionals to adopt e-health technologies.
This indicates that even in well-equipped institutions, the lack of structured
educational initiatives can hinder the successful integration of wearable technologies
and restrict their potential in clinical care (G6zde Tetik et al. 2024).

An often-overlooked aspect of readiness is the organization’s culture toward
innovation, which is why an institution that fosters open communication,
collaborative problem-solving, continuous improvement, and risk tolerance for trial-
and-error innovation is more likely to succeed in digital health transformations.
Cultural resistance, especially in traditionally hierarchical systems, can hinder
implementation efforts even when all technical conditions are met (Greenhalgh et
al., 2017).

Organizational readiness for integrating wearable technologies into T2D care goes
beyond infrastructure. It includes strong leadership support, strategic planning,
established policies, targeted training for staff, and most importantly, an
organizational culture that encourages innovation and adaptability to technological
change.

2.4.2 Professional readiness

2.4.2.1 Digital health technology literacy

A fundamental aspect of professional readiness is digital literacy, which equips
healthcare professionals with the skills needed to navigate, assess, and apply digital
tools in clinical practice. For wearables, this includes a basic understanding of how
they function and the types of health data they monitor, such as glucose levels,
physical activity, and sleep patterns. It involves evaluating the accuracy, reliability,
and clinical relevance of patient-generated data while learning how to integrate
wearable data into existing treatment protocols.

Studies indicate that healthcare professionals’ digital literacy levels vary significantly
based on geographic location, the type of healthcare system, and job function. For
example, clinicians in high-resource settings may be more familiar with digital health
tools than those in rural or underfunded facilities (Kuek and Hakkennes, 2020).

2.4.2.2 Attitudes toward technology in clinical practice.

Healthcare professionals’ acceptance of wearable technology is strongly influenced
by how useful and user-friendly they perceive it to be. When clinicians see clear
benefits and find the tools easy to use, they are more likely to adopt them willingly.
Conversely, negative past experiences, fear about being replaced by technology, or
concern about the dehumanization of care can create resistance and lower
readiness for integration (Seidl et al., 2025).

Indeed, while wearables promise improved data and personalization, some
clinicians fear that over-reliance on digital tools could depersonalize care or burden
them with additional administrative tasks. Greenhalgh et al. highlighted that
successful technology adoption in healthcare occurs only when psychological
readiness, such as trust and perceived value, is developed alongside technical
infrastructure (Greenhalgh et al., 2017).
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2.4.2.3 Training and professional development

Ongoing education and structured training programs are essential in improving
professional readiness to incorporate wearable technologies into T2D care. When
healthcare professionals learn to interpret trends from continuous glucose monitors
(CGMs), identify patterns in physical activity, and understand how smart insulin
devices work, they are more likely to confidently use these insights in their clinical
decisions. Additionally, evidence indicates that formal training decreases perceived
complexity, builds confidence, and boosts the willingness to adopt digital innovations
(CIGDEM and SAHIN, 2022).

2.4.2.4 Role differences and hierarchies

Professional readiness varies across roles or experience levels. Junior clinicians and
newly trained professionals often demonstrate greater enthusiasm for wearables
due to their digital fluency and familiarity with tech-enhanced tools. In contrast, senior
healthcare professionals, despite their clinical acumen, may exhibit hesitation due to
limited training in digital health, skepticism about efficacy, or perceived disruptions
to established workflows. Senior professionals often set the tone for clinical norms
and decision-making priorities; if they are disengaged or skeptical, initiatives might
stall. Therefore, leadership engagement and cross-generational mentorship are
essential components of successful integration strategies (Yang Meier et al., 2020).
Tanenbaum, in their 2017 study, observed that young health professionals are more
prompted to prescribe and use diabetes technologies and devices with their patients
and have an overall better opinion regarding these technologies compared with older
practitioners due to recent training and greater digital literacy, while older
practitioners may prefer traditional methods (Tanenbaum et al., 2017).

2.4.2.5 Confidence in patient engagement

Professionals’ confidence in both interpreting and communicating wearable-derived
data is a backbone for effective use. If they lack the skills or time to translate
continuous data into actionable, understandable insights for patients, the
technology’s potential is diminished. In T2D care, this becomes even more critical
given the central role of patient education and self-management (Seidl et al., 2025).

2.4.3 Willingness: professional motivation and perception

Willingness adds a vital human layer to the equation, even with robust infrastructure
and formal training; adoption can stall if healthcare professionals are not personally
motivated or see little value in change. Willingness is shaped by factors like
perceived clinical relevance, trust in the technology, alignment with professional
identity, and prior positive or negative experiences.

Self-determination theory (SDT) provides value for framing how different types of
motivation influence healthcare professionals’ adoption of wearables. By
distinguishing between intrinsic (e.g., commitment to better care) and extrinsic (e.g.,
compliance with institutional incentives) motivations, SDT helps explain why some
clinicians adopt wearables enthusiastically, while others do so reluctantly or not at
all (Legault, 2017).

A study by Nascimento et al highlighted that clinicians who were both intrinsically
and extrinsically motivated were more open to adopting digital tools in clinical care
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settings. Motivation is particularly relevant in T2D care, where clinicians experience
firsthand the long-term effects of poorly controlled disease and may be eager to trial
interventions that enhance monitoring and patient engagement (Nascimento et al.,
2023).

Clinicians’ willingness is strongly influenced by whether they believe wearable
devices offer actionable, meaningful, and patient-specific insights. Wearables that
collect data without offering clinical value may be perceived as irrelevant or even
misleading. When wearable technologies are seen as not to be useful to healthcare
professionals, especially those with limited time or who are skeptical, they are less
likely to implement them into practice (Kuek and Hakkennes, 2020).

Some healthcare professionals perceive digital innovations as valuable tools that
enhance personalized care and enable real-time monitoring of patient behaviors.
However, others express concerns about the loss of autonomy, deskilling, or even
professional redundancy. Such concerns are heightened when technologies are
implemented without adequate consultation or when their functions closely mirror
those traditionally performed by clinicians (Greenhalgh et al., 2017).

For instance, endocrinologists may readily adopt continuous glucose monitoring
(CGM) applications for their precision and data richness, whereas general
practitioners may feel less comfortable engaging with complex data analytics that
fall outside their typical practice.

Moreover, younger professionals, who are often more digitally fluent, may embrace
the evolving professional identity that includes using data-driven decision support
systems. In contrast, more experienced clinicians may value institutional and
interpersonal care over technological innovations, leading to reluctance (Kuek and
Hakkennes, 2020).

2.5 Challengers and enablers in wearable devices integration in Mexico

Digital health tools provide numerous benefits compared to conventional methods
for diabetes management. However, the successful integration and use of digital
wearables depend largely on the country’s healthcare system structure and
resources. While the potential for wearable technologies for diabetes management
is recognized, adoption remains limited within the Mexican healthcare system
(Mexico Business, 2021). Different factors present challenges in clinical practice
adoption and together open a door for improvement opportunities. Understanding
these is critical for designing effective adoption strategies and policy frameworks that
support the implementation of digital health innovations.

2.5.1 Key Challenges

2.5.1.1 High device cost and lack of accessibility

Lack of health insurance limits low-income people's access to health services.
Advanced wearable devices remain financially inaccessible for a vast percentage of
patients and healthcare institutions in Mexico, particularly in low-income areas
(Insights 10, 2022).

Most advanced wearables technologies for diabetes management, like CGMs, smart
watches with health tracking features, and smart insulin pens, are produced by
international manufacturers. In Mexico, these devices are typically imported and
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priced in foreign currencies, which makes them costly and often inaccessible for both
public health institutions and patients (Bianchi, Tuzovic, and Kuppelwieser, 2022).
Prices for Continuous glucose monitor systems can go from $1,200-$7,000 annually
without insurance, with an average of $1,200-$3,600 per year. This provokes
patients to device abandonment due to expense or overall unattainability, particularly
for those living in rural and marginalized zones (Watson, 2022).

Currently, Mexico’s healthcare institutions (IMSS, ISSSTE, INSABI) provide minimal
to no financial coverage for wearable devices used in outpatient chronic care. These
technologies are generally not listed in official formularies or included in benefit
packages. As a result, even when healthcare professionals are willing to prescribe
them, the cost burden falls entirely on patients. This situation creates a dual-access
healthcare system: patients with private insurance or financial means can access
and benefit from wearable technology, while the majority of the population, especially
those dependent on public services, remain excluded. The absence of formal health
technology assessments and clear policies regarding device evaluation and
reimbursement continues to hinder institutional integration (OECD, 2025).

Financial barriers are made worse by supply and distribution problems, especially in
less developed areas. Many clinics in these regions lack the equipment or systems
to store or manage wearable devices. Additionally, local pharmacies and medical
suppliers often do not stock these technologies or may not even be aware of them,
which reduces their availability. As a result, even when patients are informed and
financially capable, access can still vary depending on where they live. This creates
gaps in diabetes care, particularly in a country like Mexico, where 1 in 7 adults has
diabetes, and access to healthcare services often depends on the level of regional
development (Mexico Business, 2024).
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Figure 8. Number of population considered vulnerable due to lack of access to health
services in Mexico between 2008 and 2022 (in millions) (Statista, 2024).
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From healthcare professionals’ perspective, financial issues also affect their
willingness to recommend wearable devices. If insurance or public health programs
do not cover the cost, professionals may hesitate to suggest them to patients, fearing
that patients might not afford them. Additionally, health institutions might avoid
investing in necessary technology, such as software, training, or data systems, if the
return on investment is unclear or not immediate. This creates a cycle where low
adoption results in limited investment, and limited investment continues to hinder
adoption.

2.5.1.2 Technological and infrastructure gaps

Literature agrees that one of the most significant barriers to the widespread
integration of wearable devices in Mexico’s healthcare system is the inadequacy of
technological infrastructure. This limitation encompasses multiple factors, ranging
from national-level digital connectivity to the availability of compatible clinical
information systems within healthcare institutions.

Although Mexico has made improvements in digital health infrastructure, a
pronounced digital divide remains, particularly between urban and rural areas. Data
from the Instituto Nacional De Estadistica y Geografia (INEGI) reveal that internet
access surpasses 75% in urban areas but falls below 45% in rural and marginalized
communities (INEGI, 2023). Given that many wearable technologies, especially
those enabling real-time glucose monitoring or activity tracking, depend on stable
internet or Bluetooth connections, their effectiveness is significantly reduced in
connectivity-limited areas, creating inequitable access to digital care innovations.
Integrating wearable devices into healthcare systems effectively depends on having
an IT infrastructure that allows different devices, electronic health records, and
decision support systems to work together. However, in Mexico, this process is
complicated by the fragmentation of the public health system across institutions like
IMSS, ISSSTE, which each use different, and often outdated, EHR systems.
Additionally, in many clinics, patients’ information is still recorded on paper or
incompatible digital systems, complicating the inclusion of wearable devices' data
into routine care (Chambers.com, 2024).

Even in settings where wearable device data is available, significant obstacles
remain in converting that data into actionable insights. Many public and/or smaller
healthcare facilities do not have access to trained technical staff, appropriate training
programs, or advanced data analytics systems required to interpret ongoing patient
data streams. As a result, despite the abundance of raw data, its clinical application
is often minimal, a situation commonly referred to as being “data rich but information
poor” or DRIP (OECD, 2025).

Beyond software infrastructure, access to physical devices is a significant limitation.
Most advanced wearables used in diabetes management, such as continuous
glucose monitors (CGMs), are generally imported and quite costly. Due to limited
domestic manufacturing and an inefficient procurement system within public health
institutions, these devices often face shortages or delays in delivery. These issues
are even more severe in low-resource settings, where healthcare budgets mainly
prioritize essential medications over digital innovations (Bianchi, Tuzovic, and
Kuppelwieser, 2022).
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2.5.1.3 Workforce and cultural influences

Doubt among senior healthcare providers regarding data reliability and potential
workflow interruptions remains, further intensified by generational differences in
digital proficiency.

Many Mexican healthcare professionals have been trained within traditional care
models that prioritize clinical judgment, face-to-face interactions, and manual
documentation. For some, wearable devices are seen as a disruption to established
routines, particularly when there is limited experience with digital tools and
uncertainty about how to incorporate wearable data into traditional care models. This
perspective contributes to skepticism about the usefulness of wearable data,
especially when the devices are perceived more as consumer electronics than
clinical tools (Chambers.com, 2024).

In Mexico, where many public health institutions continue to operate with limited or
outdated digital infrastructure, this resistance is further reinforced by the practical
challenges of working with systems that are often incompatible with modern
technologies like wearables (Mexico Business, 2021).

Additionally, the organizational structure of many healthcare institutions, particularly
within the public sector, tends to be highly hierarchical and bureaucratic, making it
more challenging for staff at lower levels including junior doctors and nurses who
may have limited authority to initiate or experiment with the use of new technologies
due to decision-making typically being centralised (Daniela Chueke, 2023).

This hierarchical culture often prioritizes adherence to standardized procedures over
adaptive innovation. As a result, even when wearable technologies have the
potential to improve patient care, they may be disregarded. Consequently,
opportunities for pilot testing, clinical experimentation, or collaborative learning are
often overlooked, particularly in busy and resource-limited clinical settings.
Moreover, rigid organizations frequently lack formal channels for bottom-up
feedback, limiting the inclusion of frontline perspectives of patient usability, clinical
integration, or workflow compatibility into institutional decisions about new
technologies (Brommeyer, Whittaker, and Liang, 2024).

A persistent barrier to the adoption of wearable technologies is the absence of
structured digital health education within healthcare training programs. In Mexico,
most medical and nursing education does not include formal training on wearable
health devices, telemedicine platforms, or mobile health applications (Mexico
Business, 2021). Studies indicate that lack of training is closely linked to reduced
confidence and a lower likelihood of adopting health technologies (Rouidi, Elouadi,
and Hamdoune, 2022). This challenge also affects nurses and all healthcare
professionals, who often provide hands-on patient education but may not be
equipped with the necessary skills or support to effectively incorporate wearables
into care routines.

Healthcare professionals’ willingness to recommend wearable technologies is also
closely linked to their perception of patient readiness. In regions where patients have
limited access to smartphones, low digital literacy, or lack trust in technology,
professionals may hesitate to recommend these tools, assuming poor adoption or
incorrect use (Zaghloul et al., 2024). This dynamic can result in a self-perpetuating
cycle where low adoption among patients leads to minimal exposure among
professionals, reinforcing professionals’ reluctance to engage with wearable
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integration. This issue is particularly relevant in rural and low-income zones, where
both patients and health professionals often have reduced access to digital
infrastructure.

2.5.1.4 Data privacy concerns
Patients and practitioners have expressed concern regarding the security of data
collected by wearables, especially with limited regulatory frameworks. Wearable
devices collect a range of personal health data, including blood glucose levels, heart
rate, and physical activity, that must be handled in strict accordance with legal and
ethical standards (Canali, Schiaffonati, and Aliverti, 2022). In Mexico, however, the
lack of clear frameworks, limited institutional protocols, and gaps in digital health
governance create difficulties in fully integrating wearables into routine care.
These devices produce patient-generated health data (PGHD), which differs in both
origin and characteristics from data traditionally collected in clinics. PGHD is typically
collected continuously and remotely, often outside formal healthcare settings. The
data is normally stored on third-party cloud platforms and potentially accessed or
transmitted through multiple digital interfaces. These attributes raise important
ethical, legal, and operational questions, including:

e Who holds ownership of the data (patients, healthcare providers, or the device

manufacturer)
e Where and how should the data be stored
e Under what conditions can this data be used in clinical decision-making
(Kostkova et al., 2016).

In Mexico, these questions frequently remain unanswered in policy and clinical
practice, leading to uncertainty among healthcare professionals and administrators.

Mexico’s primary data protection legislation, the Federal Law on the Protection of
Personal Data Held by Private Parties (FDPL), and the General Law on the
Protection of Personal Data held by Government Agencies establish a general legal
framework for the handling of personal information. However, it does not explicitly
address the specific complexities of digital health or wearable technologies. As a
result, key issues regarding continuous data collection, third-party storage, cross-
border data flows, and real-time clinical use remain largely unregulated, leaving gaps
that complicate both compliance and clinical adoption (ICLG, 2024).

In many healthcare settings across Mexico, particularly within the public sector,
internal institutional policies concerning data security, device approval, and data-
sharing protocols are either outdated or absent. This regulatory and procedural
vacuum often leaves clinicians to navigate ethical, legal, and practical
responsibilities without clear guidance. For instance, healthcare providers may be
uncertain about whether wearable-generated data can be legitimately used when
making treatment decisions, or whether they could be held liable for adverse
outcomes if the data proves inaccurate. Furthermore, oversight bodies like
COFEPRIS (The Federal Commission for the Protection against Sanitary Risks),
which regulates health technologies and medical devices in Mexico, have been slow
to implement comprehensive standards for the certification, approval, and post-
market surveillance of wearable devices (Chambers.com, 2024). This regulatory gap
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introduces further ambiguity for healthcare institutions and professionals, making
them more hesitant to adopt wearable technologies within routine care due to
concerns of legal liabilities.

Another significant challenge concerns informed consent and patient awareness.
Patients often agree to the terms of service for wearable apps without fully
understanding how their data will be used or shared. This raises ethical concerns
around data transparency, third-party access, and secondary uses of data
(marketing, algorithm training). For clinicians, this creates a dilemma regarding how
to ethically engage with data that may not have been collected under conditions that
meet clinical consent standards (Mexico Business, 2021).

2.5.1.5 Accuracy and reliability

While wearable technologies present valuable opportunities for ongoing monitoring
and patient involvement, their effectiveness in clinical practice depends largely on
the accuracy and reliability of the data they produce. If the quality of this data is
uncertain, professionals may hesitate to rely on it for making diagnoses, planning
treatments, and disease management.

The performance of wearable devices designed for general consumer use can differ
considerably depending on the quality of their sensors, calibration protocols, and
underlying software algorithms. For instance, smart watches that measure heart rate
often produce inconsistent results, not only between different manufacturers but
often even across models from the same brand. This can seriously undermine
confidence in data for clinical reliability. This challenge gets amplified by the need
for many wearables of constantly calibration. this is more pronounced in countries
like Mexico, where technical support is limited and user training is minimal, which
further reduces trust in the reliability of the data (Canali, Schiaffonati, and Aliverti,
2022).

The weak or complete lack of rigorous clinical validation for wearable devices in
Mexico undermines credibility and reliability, while some of these devices are
imported from international markets, where they may meet regulatory standards (e.g.
FDA or CE regulations), they still may not align with specific regional regulatory
bodies like COFEPRIS, clinical needs, or operational conditions of the Mexican
healthcare system (Gob.mx. 2023).

The lack of standardized benchmarks for clinical accuracy presents an additional
challenge to incorporating wearable devices into everyday healthcare practice.
Glucose monitoring devices intended to inform clinical decisions are expected to
comply with international standards, such as ISO 15197:2013. However, many
commercial continuous glucose monitors do not meet these criteria, especially when
used without medical supervision (Krouwer, 2025).

Even when devices demonstrate technical accuracy under monitored conditions,
their data quality can be affected by multiple external factors; fluctuations in
temperature, sweat, and even user movement can influence parameters. In Mexico,
where the geographic, climatic, and socioeconomic factors can be very diverse and,
in many cases, extreme, this can cause significant variance in device performance,
leading to inconsistent results that may reduce the reliability of professionals in their
readings (Fuller et al., 2020).

Lastly, for wearable technologies to be effectively adopted in practice, healthcare
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professionals need to have confidence in the data and know how to interpret it
appropriately. However, in Mexico, the limited formal training in the use of medical
devices means that many healthcare providers may struggle to distinguish and make
sense of irregular, incomplete, and/or unfamiliar data patterns. Without clear clinical
guidance, wearable data is often viewed as supplementary at best or discarded at
worst. This issue is exacerbated when wearable data lacks integration with electronic
health records (EHRS), requiring additional effort for interpretation and integration,
something that is often impractical within the constraints of busy or under-resourced
healthcare settings (Greenhalgh et al., 2017).

2.5.2 Key Opportunities:

2.5.2.1 Growing burden of Diabetes and the need for innovation

Type 2 diabetes (T2D) is one of the most critical public health challenges that Mexico
currently faces, with severe implications for both population health and the country’s
socioeconomic stability. According to the International Diabetes Federation (IDF),
Mexico ranks among the top ten countries globally in terms of the number of adults
living with diabetes. Estimates suggest that approximately 16% of the adult
population is affected, with the incidence rate increasing among younger age groups.
The chronic nature of T2D, combined with its associated complications, places a
significant burden on the healthcare system, workforce productivity, and household
finances, highlighting the urgent need for scalable, technology-enhanced
management strategies (Diabetes Atlas, 2025). Every year, the health sector
allocates billions of pesos to cover direct medical costs, including medications,
outpatient care, hospitalizations, and the management of diabetes-related
complications. In addition, indirect costs like reduced workforce productivity,
absenteeism, and caregiver burden further strain Mexico’s economic resilience.
These challenges are particularly magnified in low-income and rural regions, where
access to specialized care is limited and the cost of complications tends to escalate
(Salinas, 2021).
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based monitoring have shown limitations in meeting the continuous and real-time
management needs of patients with Type 2 Diabetes. Issues like poor glycemic
control are prevalent, often due to delayed clinical feedback, inconsistent follow-up,
and low patient involvement in self-care. These gaps have led to growing interest in
digital health solutions, such as mobile apps, telehealth services, and especially
wearable devices, which offer the potential for more proactive, data-driven, and
patient-centered care models (Rodriguez-Leon et al., 2020).

Wearable technologies such as continuous glucose monitoring, smart insulin pens,
and smart watches make it possible to track important health indicators like glucose
levels, physical activity, and heart rate in real time. When used regularly as part of
diabetes care, these devices can help support quicker clinical decisions, improve
how patients manage their conditions, and allow healthcare professionals to monitor
progress remotely. Research for several countries has shown that wearables can
lead to better treatment adherence, fewer hypoglycemic episodes, and healthier
daily habits in people living with diabetes (Alaslawi et al., 2022).

Given the scale and complexity of the diabetes crisis in Mexico, adopting innovative
care strategies is no longer optional but essential. While wearables are not a
standalone solution, they serve as a valuable supplement to traditional care models,
especially in low-resource settings where access to physicians and ongoing
monitoring is limited. These tools have the potential to transform diabetes care by
shifting the approach from reactive to proactive, from episodic to continuous, and
from provider-led to more patient-centered. This transition aligns with national and
global objectives focused on healthcare modernization and chronic disease
prevention (Salinas, 2021).

2.5.2.2 Government-driven digital healthcare programs

Mexico’s Ministry of Health promotes telemedicine and electronic health records,
creating an opportunity for wearables integration. Over the past decade, Mexico has
seen a growing effort to modernize its healthcare system through the integration of
digital health technologies. Both public and private sectors have introduced
initiatives to improve access, quality, and efficiency of care, creating opportunities
for more extensive adoption of innovations like wearable devices. One of the most
prominent national efforts is the gradual digitization of Electronic Health Records
(EHRs) across various institutions. Although implementation has been slow,
particularly in remote and rural regions, public health agencies, such as La
Secretaria de Salud, and social security institutions (IMSS, ISSSTE) have begun
implementing interconnected systems designed to support patient data tracking
across care levels (Insights10, 2022). These EHR platforms serve as a necessary
backbone for integrating real-time data from wearable devices, making it easier for
healthcare professionals to access, interpret, and act on continuous patient-
generated data.

COVID-19 accelerated the use of telehealth, normalizing remote monitoring and
creating demand for wearable devices in chronic disease management. Several pilot
projects, including state-level mobile health (mHealth) platforms and remote
specialist consultations, showed that remote healthcare delivery is a practical
alternative in situations where in-person visits are restricted by infrastructure, travel
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costs, or geographic barriers (Chambers.com, 2024). These efforts have helped to
increase acceptance of digital health tools among healthcare institutions and the
general public, paving the way for more permanent integration of connected health
technologies, including wearables.

Parallel to government efforts, Mexican universities, research institutes, and tech
startups have begun developing and testing locally produced wearable devices,
including low-cost glucose sensors and smart bands tailored for the Latin American
market. These initiatives seek to minimize dependence on costly imported
technologies while encouraging the development of tools that are better suited to the
cultural and healthcare realities of the local population. In addition, promoting
domestic innovation creates space for collaboration between universities and the
private sector, enabling the design of scalable solutions for chronic disease
management across the country (Tentori et al., 2020).

These combined advancements indicate that Mexico’s digital health ecosystem is
gradually shifting from fragmented pilot programs to a more coherent platform
capable of supporting wearable technology integration. However, the long-term
success of these initiatives will depend on sustained investment, clear regulatory
frameworks, and better alignment between national health priorities and the design
of technological solutions.

2.5.2.3 Growing market and technological adoption

Mexico is seeing a rapid growth in the digital health and consumer technology
industries, creating better opportunities for the adoption of wearable devices.
Multiple factors have contributed to the increasing interest in the wearable
technology market, including the growing use of smart phones, broader internet
access, and an increasing demand for remote and personalized healthcare services.
Mexico’s wearable tech market is projected to grow at a 17.6% CAGR from 2025 to
2031, fueled by increasing health awareness and the increasing use of smart phones
(6Wresearch, 2024).

Recent statistics collected by The National Institute of Statistics and Geography
(INEGI) show that approximately 81% of the Mexican population has internet access,
with smart phones being the most commonly used, surpassing 90% among young
adults (Ift.org.mx, 2023). The increased use of smart phones allows wearable
devices to function as an extension of everyday digital habits, making integration into
daily routine more viable for both patients and healthcare professionals.
Additionally, several surveys have shown increases in consumer interest in using
digital tools for health monitoring. The Cleveland Clinic, in its 2024 study, found that
out of 2,000 adults in Mexico, 51% use at least one type of technology to monitor
their health (Clinic, 2024). This growing acceptance highlights a shift towards a more
proactive health management and self-tracking, especially among young adults and
those living in urban areas.

Mexico’s digital sector has also experienced notable growth in investment and
entrepreneurial activity in recent years. From 2020 to 2023, venture capital funding
for health tech startups in Latin America surged by more than 150%, with Mexico
emerging as one of the region’s leading destinations for this capital (LAVCA, 2024).
Local startups have begun to develop wearable-compatible platforms for chronic
disease monitoring, remote diagnostics, and patient engagement. Companies like

39



PROSPERIA, Diabesmart, and Melli have introduced solutions that integrate
wearable data with telemedicine Al-driven analytics, increasing confidence in the
commercial expenditure of such tools (F6S, 2025).

In addition, major healthcare institutions like the Mexican Social Security Institute
(IMSS), have initiated pilot programs involving digital health technologies in primary
care settings, supporting a gradual cultural shift toward a more technology-oriented
healthcare practice (Mexicohistorico.com, 2023).

Devices, including fitness trackers, glucose monitors, and smart watches, are now
more widely accessible in Mexico through popular retail outlets. Companies like
Xiaomi, Huawei, Apple, and Abbott have expanded their distribution in several
markets. With growing visibility, public awareness of wearable health technology has
also improved.

2.5.2.4 International and national collaboration

Recent collaborations between tech companies and the healthcare national system
are improving access to wearable technology for diabetes management as
wearables and other medical devices become part of digital health strategies
worldwide. Transactional and local partnerships have proven to be critical support
for clinical research, regulatory compliance, technology transfer, and local capacity
building (Levine, 2017).

The Dulce Wireless Tijuana Project may stand as one of the most successful
examples of international collaboration in the digital health sector. This initiative
united key partners from the United States and Mexico, including Qualcomm, the
Mexican Social Security Institute (IMSS), the Scripps Whittier Diabetes Institute, and
the Autonomous University of Baja California, to use mobile and wearable
technologies for diabetes management in low-resource communities. The project
demonstrated how cross-border collaboration, linking technical innovation and public
healthcare infrastructure, helped in facilitating remote monitoring and early
intervention for individuals with chronic diseases, reducing dependence on in-person
consultations. Also provides a replicable framework for implementing digital health
solutions in other low-resource regions of Mexico and Latin America, enhancing the
importance of international collaboration in advancing health system innovation
(Anzaldo-Campos et al., 2016).

Recent market analyses show that Mexico’s wearable technology sector is growing
rapidly, with projections estimating an annual growth rate of 13.6% to 18.2% through
2033. This increase can be linked to several interconnected factors, starting with the
entry of internationally developed devices (Huawei’'s Watch GT Cyber and Abbott’s
glucose monitors) into the Mexican market through global partnerships
(Imarcgroup.com, 2025). Additionally, the integration of wearable technologies with
Internet of Things (loT) systems and cloud-based platforms has benefited from
international standards, enhancing interoperability and data security. Continuous
innovation and knowledge exchange from multinational manufacturers and research
institutions have also played a vital role, helping to adapt these technologies to local
healthcare settings and making them more accessible to healthcare providers and
patients (Mobility Foresights, 2025).

Collaborative projects have also played a key role in strengthening the digital health
ecosystem in Mexico by supporting local institutions in several strategic regions.
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These initiatives have contributed to the development of regulatory frameworks and
clinical guidelines modelled after international best practices, helping to ensure the
safety, efficacy, and ethical use of wearable health devices. In parallel, international
workshops, technical exchange projects, and joint training programs have helped to
build the capacity of Mexican healthcare professionals by addressing gaps in digital
literacy and encouraging readiness to adopt and integrate new technologies into
clinical practice (Levine, 2017). Strengthening these tools will be essential in building
a sustainable, scalable digital health ecosystem capable of improving chronic
disease management nationwide.

2.6 Perceptions of junior and senior healthcare professionals

The rapid development and integration of digital tools into the healthcare system has
become key in healthcare practice. These technologies offer the capacity for type 2
diabetes management, with the potential to empower patients in self-management,
provide real-time data to clinicians, facilitate early intervention, and potentially
improve glycemic control. Recent studies indicate that many clinicians now consider
CGM as one of the most impactful interventions for T2D management (Dexcom.com,
2025). Regardless, despite the potential, the actual integration of these technologies
into clinical practice is influenced by multiple factors, including the perceptions,
attitudes, and readiness of healthcare professionals, not to mention the constant
need for professionals to update their knowledge and acquire new skills and training
in digital technologies, and the apparent difference in technology literacy among
different generations of healthcare providers (Alzghaibi, 2025). Lee and Lee found
that one of the most notable distinctions between younger and senior healthcare
professionals is the clear difference in technological exposure during their education
and training (Lee and Lee, 2020).
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Some of the key perceptions that strongly influence healthcare providers are the
perceived benefits, risks, and limitations of wearable devices.

HCPs frequently mention the advantage of wearables for real-time monitoring of vital
signs and activities, leading to more informed clinical decision-making, earlier
detection, and more efficient patient management (Gagnon et al., 2024). The ability
to access continuous patient data can enhance personalized care treatments and
potentially reduce the need for in-person visits, improving accessibility, especially in
remote zones. On the other hand, even with documented benefits, significant
concerns persist, normally associated with data accuracy and reliability of
commercial devices, privacy and security of sensitive patient information, and the
potential for clinicians to feel overwhelmed by too much data. Usability challenges,
technical glitches, and the need for interoperability with existing Electronic Health
Records (EHRS) are also frequently cited barriers (Briickner et al., 2025).

A main focus of this study is to explore the potential generational difference in
perception and readiness between healthcare professionals.

Younger practitioners, often referred to as “digital natives”, have grown up in an era
vastly influenced by the use of digital technology. Their academic education and
initial professional practice are increasingly integrated with digital tools, telehealth
platforms, and digital patient records, which commonly provide a sense of familiarity
and comfort with the use of technology, and a lower perceived effort in adopting new
digital health solutions like wearables (Gu et al., 2021). Younger professionals may
also be more inclined to embrace new approaches and technologies, driven by a
desire for efficiency and a less rigid adherence to traditional workflows. They may
also perceive digital tools as a means to reduce administrative burden and improve
a work-life balance (American Medical Association, 2022).

Modern medical programs increasingly emphasise digital health literacy and the
application of technology in clinical practice. This fundamental training equips junior
professionals with the necessary skills to navigate and utilize digital health tools
effectively. In contrast, senior practitioners may require more individualised training
and support to overcome potential knowledge gaps or initial resistance regarding
new digital implementations (Pascale, 2025).

And while the majority of literature suggests that junior practitioners are generally
more receptive to adapting wearables and to the overall use of digital tools. In
contrast, senior practitioners tend to be more cautious about incorporating
technology, valuing clinical experience and established workflows more. However,
a study by Coffetti found that perceived ease of use plays a key role in senior
professionals’ willingness to integrate digital tools and wearables into practice
(Coffetti et al. 2022). Still, challenges for senior practitioners are pronounced.
Potential resistance to changing established clinical routines, and a perceived lack
of immediate necessity or value if their current methods are considered adequate,
present a barrier to adopting these new tools. Concerns about data privacy,
reliability, and the impact on patient-clinician relationships may also be more
pronounced (Bruckner et al., 2025). However, it is important to consider that
individual factors like personal tech literacy and organizational support can
significantly influence adoption regardless of age.

As previously mentioned, the Mexican healthcare system is undergoing a digital
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transformation, with significant progress in adopting Electronic Health Records
(EHRs) and an increasing focus on digital health initiatives. The digital health market
in Mexico is projected to grow substantially, indicating a supportive environment for
technology integration (Group, 2025). Despite the growing opportunities, several
challenges remain, including fragmentation across public and private sectors,
inconsistent infrastructure investment, particularly in rural regions, and the lack of a
unified national digital health strategy (MarketWatch, 2025). These systematic
barriers can influence and impact healthcare professionals’ ability and willingness to
integrate wearable devices, regardless of their technological readiness.

While efforts are underway to align regulatory frameworks with international best
practices for digital health, clarity on data privacy, security, and the legal implications
of using wearable device data for clinical decisions is still evolving, concerns over
data privacy are a constant barrier for patients, and by extension, for healthcare
professionals who are responsible for managing patient data these regulatory
uncertainties can cause apprehension across all professionals (Alzghaibi, 2025).
Socioeconomic differences in Mexico significantly affect who can access and
effectively use wearable devices, which in turn influences professionals’ perceptions
of their utility in practice. The digital divide, marked by inequalities in internet access
and digital literacy, means that a considerable portion of the Mexican population,
particularly older adults and those in rural regions, may lack the means or skills to
engage with wearable devices (De la Pefa-Lopez and Acosta-Gonzaga, 2025). For
healthcare professionals, regarding their professional experience, the reality of
patient access is a critical consideration. If a significant percentage of their patient
population cannot afford to effectively use wearable devices, the perceived benefit
of integrating these tools into their general practice might decrease. Furthermore,
while patient demand for convenient and personalised care is growing, and
telemedicine has seen an increase in acceptance, factors like cultural attitudes
towards health technology and data sharing can vastly vary (Mexico Business,
2025).

The existing literature consistently highlights how healthcare professionals'
perceptions of wearable device integration are influenced by personal attributes,
professional training, and the broader healthcare system. Specifically, when it comes
to wearable devices for managing type 2 diabetes, a clear difference often exists
between younger and more experienced practitioners. Younger practitioners, usually
“digital natives" with recent exposure to digital health during their education, tend to
have higher digital literacy and are more open to adopting innovative tools for patient
care. Conversely, while more seasoned practitioners acknowledge the clinical
benefits of advanced monitoring, their views can be affected by concerns about
workflow disruptions, data accuracy from commercial devices, and a preference for
established, traditional methods.

Despite general insight into technology adoption in healthcare, several critical gaps
that need to be addressed still remain, particularly regarding the integration of
wearables into the Mexican healthcare system.

2.7 Gaps in the Research

While the literature shows a growing agreement on the benefits of wearable devices
in managing Type 2, especially for continuous glucose monitoring, patient
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empowerment, and proactive care, several important gaps still exist, particularly
within the Mexican healthcare system.

First, there is a clear lack of empirical data focused on the perceptions of healthcare
professionals in Mexico. Much of the existing research either focuses on patient-
centred outcomes or is based in high-income countries, overlooking the
infrastructural, cultural, and economic challenges specific to low and middle-income
countries. This limits the ability to tailor implementation strategies to the unique
needs of Mexican healthcare professionals.

Furthermore, the impact of generational differences on the readiness and adoption
of digital health tools has been understudied, especially regarding wearable devices.
While some research addresses digital literacy gaps, few studies quantitatively
compare junior and senior practitioners’ perceptions, particularly within public
healthcare institutions where traditional workflows are prevalent.

Lastly, limited attention has been given to Mexico’s fragmented healthcare system
and how this affects potential wearable integration. The interoperability challenges,
outdated EHRs, and lack of standardized device protocols create structural barriers
that have not yet been fully examined regarding their impact on professionals’
willingness or institutional readiness.

2.8 Conclusion

The literature established the increase in wearable devices in the health industry and
the proven benefits of these in enhancing real-time monitoring, improving patient
engagement, and fostering personalized care in diabetes management. Healthcare
professionals generally acknowledge this potential, yet their readiness and
willingness to integrate these technologies into practice are influenced by a mix of
perceived benefits, risks, and limitations.

Across the literature, key topics consistently emerge: trust in data accuracy,
institutional readiness and support, professional training, and ethical and legal
considerations. Studies underline the persistent gap between commercial wearables
and clinical standards, particularly regarding data reliability and regulatory policies.

The Mexican healthcare context presents more complexities and several critical
factors that influence potential integration. The country’s evolving digital health
infrastructure, characterized by advancements in EHR adoption and persistent
challenges in interoperability and internet connectivity, directly impacts the possibility
of national wearable integration. In addition, the evolving rules around digital health
and data use, along with differences in income, access to technology, and patients’
attitudes, strongly affect how healthcare professionals experience and perceive the
usefulness of these tools in practice.

In summary, while wearable devices are not a universal solution, research shows
they can be highly valuable when correctly implemented and supported by the right
systems, policies, and training. To fully benefit from what wearables can offer for
diabetes management, particularly for countries like Mexico, it is essential to
overcome existing challenges with inclusive and evidence-based strategies to
deliver a more effective and accessible diabetes care.
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CHAPTER 3 METHODOLOGY

3.1 Overview

This study employed a positivism philosophy research design with a descriptive and
comparative approach that focused on exploring and comparing the perceptions and
readiness of junior and senior healthcare professionals in Mexico regarding the
adoption of wearable devices for Type 2 Diabetes management. The study primarily
adopted a deductive approach, emphasizing a mixed-methods quantitative strategy
aimed at testing the hypothesis that junior professionals will exhibit a more
favourable perception and readiness compared to their senior peers.

3.2 Research philosophy

Positivism is a philosophical approach to research that prioritizes knowledge gained
through direct observation and scientific methods. Emerging in the early 20™" century,
itis grounded in the belief that an objective reality exists independently of individuals
and can be systematically investigated. Within this framework, researchers
concentrate on aspects of the world that can be measured and quantified, employing
structured methods, statistical tools, and hypothesis testing to produce findings that
can be broadly applied.

The goal of positivist research is to remain impartial and minimize personal bias by
adhering to standardized procedures for data collection and interpretation. Because
of its focus on factual, numerical data and its emphasis on replicable results,
positivism is closely linked with quantitative research, particularly in studies aimed
at identifying patterns, testing relationships, and making predictions based on
empirical evidence (Prime, 2024).
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A positivist research philosophy was designed for this study, which aligns with its
objective, deductive approach, and reliance on measurable, empirical data.
Positivism assumes that reality is objective and can be observed and quantified
through scientific methods. Within this study, the perceptions and readiness of
healthcare professionals to adopt wearable devices are approached as observable
phenomena that can be captured numerically, analysed statistically, and generalized
(within limitations) to a broader population of healthcare professionals.

By adopting this philosophy, the study focused on collecting quantitative data
through a structured survey, avoiding subjective interpretation and minimizing
possible bias. The positivist focus supported the formulation and testing of an
established hypothesis: “Junior healthcare professionals will exhibit more favourable
attitudes and higher readiness for wearable device integration compared to their
senior peers. This approach allowed for the identification of patterns, trends, and
correlations between defined variables (career stage, perception, etc,), and
evidence-based conclusions.

Positivism was particularly chosen given the study’s aim to explore and compare
perceptions that can inform institutional strategies and digital health policies in
Mexico.

3.3 Research design

This study employed a descriptive and comparative quantitative research design
aligned with its aims and objectives. The descriptive section offered a detailed
examination of current perceptions, knowledge, readiness levels, and the main
challenges and opportunities faced by Mexican healthcare professionals. It
assessed factors such as awareness of wearable technologies, perceived benefits
of their use in managing T2D, and common barriers to their adoption within Mexico's
healthcare system. Through this analysis, the study aimed to provide a data-driven
overview of prevailing attitudes and understanding among healthcare professionals
in Mexico (Unimrkt Research, 2023).

The comparative aspect of the research design was essential for addressing the
study’s goal and testing the hypothesis. Dividing participants into two predefined
groups, “Junior” and “Senior’ healthcare professionals (based on years of clinical
experience), enabled the identification of key differences or similarities in their
perception, understanding, and readiness regarding wearable technology adoption
(Iranifard and Roudsari, 2022).

Furthermore, the research’s deductive approach began with a specific hypothesis:
“Junior healthcare professionals in Mexico will show a more favourable perception
and readiness for the adoption of wearable devices for Type 2 Diabetes
management than Senior healthcare professionals”. This top-down approach
involved collecting empirical data through a structured survey to test this pre-
formulated hypothesis. The quantitative data served as evidence for the support of
this proposition. This design was robust for quantifying attitudes, identifying
relationships between variables, and drawing generalizable conclusions about the
targeted population of Mexican healthcare professionals (Dudovskiy, 2025).
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3.4 Research strategy

The study adopted a quantitative research strategy designed to collect empirical,
measurable data to be statistically analysed to test the central hypothesis.

The strategy was centred on a structured online survey, distributed among a sample
of healthcare professionals working with Type 2 diabetes patients in Mexico. This
method allowed for a more efficient gathering of standardized data from a relatively
large sample. The format also supported respondent anonymity, which was
important for obtaining honest and unbiased answers, particularly on topics that may
relate to workplace resources, digital competencies, or institutional barriers.

The survey was designed to capture dimensions relevant to the study’s objectives.
It aimed to assess participants’ levels of familiarity with wearable devices, their
confidence in using and interpreting such technology. In addition, it explored
healthcare professionals' perceived benefits and risks, as well as the key barriers
they associate with the integration of wearables into Type 2 Diabetes care.

Finally, the survey structure allowed for the identification of variations in responses
based on career stage, professional role, and institutional context, enabling
meaningful comparative analysis across groups.

The quantitative research was employed due to its objectivity and replicability, which
enhances the credibility and generalizability of the findings within similar healthcare
contexts.

By collecting numeric data across multiple variables, the study was positioned to
conduct descriptive and comparative analyses, enabling the identification of trends
and statistically significant group differences that could inform future training
programs or implementation strategies related to wearable health technologies in
Mexico.

3.5 Research participants

The target population for this study consisted of a diverse range of healthcare
professionals currently practicing in Mexico and engaged in the clinical management
of patients with Type 2 Diabetes. This included general practitioners,
endocrinologists, registered nurses, nurse practitioners, nutritionists, and other allied
health professionals who play a direct role in the care and treatment of individuals
living with T2D.

Given the professional nature of the target population and the challenges associated
with accessing a national registry, a non-probability sampling strategy was
employed. Initial participants were recruited through professional networks. These
initial contacts were then encouraged to share the survey invitation with other eligible
colleagues within their professional circles. While this method did not ensure full
representativeness of the broader Mexican healthcare professional population, it
provided a practical and effective approach for reaching a specialized and often
difficult-to-access group. A categorization based on their years of professional
experience was performed among the participants to ensure an effective comparison
between career stages.

3.6 Data collection

Primary quantitative data were systematically collected using a self-administered
online survey instrument. The instrument was designed to capture data aligned with
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each study’s objective. The analysis results were structured into different sections
aimed at addressing the research aim and objectives:

3.6.1 Section 1: Demographic information

This section gathered essential background data crucial for categorisation and
contextual analysis. It included questions regarding participants' profession, years of
professional experience, and the approximate number of T2D patients seen monthly.
3.6.2 Section 2: Perception and understanding of wearable devices

This section explored healthcare professionals’ awareness, knowledge, and general
attitudes towards wearable technologies for T2D management. Questions employed
multi-point Likert scales (“Strongly Disagree” to “Strongly Agree”) to measure
agreement with statements regarding perceived benefits, risks, and limitations.
3.6.3 Section 3: Readiness and willingness to integrate

This part assesses the practical inclination of healthcare professionals to adopt these
devices. It included questions about the likelihood of recommending wearables to
patients, beliefs about the future trajectory of wearable device use in diabetes
management, and perceived personal preparedness to integrate them into daily
practice.

3.6.4 Section 4: Challenges and opportunities

The last section employed multiple-choice questions to identify the most significant
challenges hindering adoption in Mexico, and open-ended questions to capture other
unlisted factors that could facilitate the integration of wearables.

The survey design primarily featured closed-ended questions, with a strong
emphasis on Likert-scale items to ensure consistency and facilitate efficient
guantitative analysis. To enrich the dataset and capture distinct insights, a limited
number of open-ended questions were also included, which allowed participants to
elaborate on unique challenges or opportunities that may not have been fully
addressed by the closed-response items, and helped in providing a degree of
gualitative depth to complement the quantitative findings.

The data collection process was carefully organized to ensure it was efficient,
accurate, and followed the appropriate ethical considerations. The survey was
shared using Google Forms, a trusted online platform that supports data security
and provides easy access for participants. This approach provided several benefits:
it allowed the survey to reach professionals in different locations, made participation
more convenient for those with busy schedules, and helped reduce manual errors
by automatically collecting and organizing responses. This also allowed the process
of moving into data analysis to be much faster and reliable.

3.6.5 Participant recruitment

The recruitment process followed a structured approach to ensure ethical standards
and broad outreach.

An official online link invitation to participate in the study was shared, clearly
explaining the purpose of the research, guaranteeing anonymity, and voluntary
participation. This link was facilitated through professional networks that were willing
to disseminate the link among colleagues, and the use of professional social media
platforms like Linkedin and Facebook was also employed to broaden the
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participation rate.

To ensure the highest level of anonymity, no personally identifiable information
(names, addresses, etc.) was collected within the survey. All collected data was
treated with strict confidentiality, accessible only to authorized personnel.

Raw survey data was securely stored on password-protected servers, accessible
only to authorized people, in compliance with data protection regulations.

A realistic timeframe for data collection of three weeks was established, and constant
reminders and updates were sent periodically to maximize the response rate.

3.7 Sample Size

To determine the appropriate sample size for this study, Cochran’s formula was
applied due to its widespread use in survey-based research involving large or
unknown populations. Based on a 95% confidence level, a conservative estimated
population proportion of 0.5, and a fixed margin of error of 6%, the initial calculated
sample size was 196 participants (Glen, 2021). As the precise total population of
healthcare professionals in Mexico involved in T2D management is unknown, but
according to data from the Mexican government, the number of general practitioners
and specialists during the third quarter of 2024 was 352,000 people (Data México,
2024).

Z* p(1 - p)

E.Z

T —

Figure 12. Cochran’s Formula (Johnson, 2025).

Where:

nO=is the sample size

z = is the selected critical value of the desired confidence level
p =is the standard deviation

e = is the margin of error

Although the original target sample size of 196 was calculated using Cochran’s
formula to achieve a 6% margin of error at a 95% confidence level, the study
ultimately gathered 103 valid responses. This shortfall was primarily attributed to two
constraints: the limited timeframe available for data collection and the professional
commitments of the target population. These individuals often face time pressures
and demanding clinical schedules, making them a traditionally hard-to-reach
population in survey-based research.

Despite not reaching the full target, the final count of 103 responses remains
methodologically acceptable, particularly for exploratory, non-probability studies
where the aim is to identify trends and group differences rather than make statistical
generalisations to an entire population. Existing literature in the social and health
sciences supports the use of sample sizes between 80 and 120 for cross-sectional
and comparative research (Ishtiaq, 2019).
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3.8 Approach to data analysis

The data collected from the online survey were analysed using quantitative methods
aligned with the study’s positivist and deductive framework. The primary objective of
the data analysis was to evaluate healthcare professionals’ perceptions and
readiness to adopt wearable technologies in the clinical management of Type 2
Diabetes, and identify whether statistically significant differences existed between
generations. Once data collection was completed via Google Forms, all responses
were exported into Microsoft Excel for preliminary processing. The dataset
underwent a thorough cleaning process to ensure data quality. Following data
cleaning, the dataset was imported into JASP, an open-source statistical software,
for formal statistical analysis. The use of JASP enabled efficient management of
variables and the application of both descriptive and inferential statistical tests.
Descriptive statistics were calculated to summarize demographic information and
survey responses. These included frequencies and percentages for categorical
variables, as well as means for continuous data. This initial stage of analysis
provided an overview of participants’ awareness of wearable technologies,
perceived benefits and challenges to adoption, confidence in use, and willingness to
integrate these tools into their practice. Descriptive results were used to establish a
baseline understanding of the sample population and to identify general patterns and
attitudes toward wearable health technology. To examine the study’s central
hypothesis, comparative statistical analysis was employed through the use of chi-
square test parameters.

To enhance interpretability and communicate findings effectively, the results were
visually represented through bar charts, pie charts, and other representative
graphics, created using Microsoft Excel and Tableau. These visualisations helped to
support the narrative by illustrating key differences and trends across professional
groups, allowing for clearer comparison and more impactful presentation of the data.
This analytical approach was designed to ensure rigour, transparency, and
alignment with the research’s objectives.

3.9 Ethical considerations

The ethical integrity of this research is paramount and was rigorously upheld
throughout all phases of the study, strictly adhering to principles outlined in the
Griffith College Ethics Application and Declaration Forms. All ethical considerations
were addressed to ensure participant protection, data integrity, and regulatory
compliance. Before accessing the survey, participants received clear information
about the study’s purpose, procedures, and their rights, including the voluntary
nature of participation and the right to withdraw at any time without penalty. Informed
consent was obtained electronically through a digital form that participants had to
affirmatively accept. The survey was designed to guarantee anonymity by avoiding
the collection of any personally identifiable information, such as names, contact
details, or IP addresses, ensuring that individual responses could not be traced back
to specific participants. Collected data were stored securely on encrypted, password-
protected servers, accessible only to authorised personnel. These practices
complied with relevant data protection laws, including GDPR principles. Data will be
retained for two years following qualification reward, for data management and
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retention, after which it will be permanently and securely destroyed. Given the nature
of the study (an anonymous, non-invasive survey focused on professional
perceptions), the risk to participants was minimal, and every effort was made to
ensure the content was respectful and appropriate. Participants were also informed
about how findings would be disseminated, including inclusion in a postgraduate
dissertation and potential academic publications. As stated in the Griffith College
Ethics Application and Declaration Form, no data collection began until formal ethical
approval was granted, and all research activities were conducted in strict accordance
with that approved protocol.

3.10 Conceptual Framework

The conceptual framework guiding this study has been developed to support a
structured, quantitative investigation into the perceptions and readiness of
healthcare professionals in Mexico. It integrates Technology Acceptance Theory,
Digital Health Readiness, and principles of institutional adoption to explore how
career stage, professional experience, digital literacy, and perceived benefits
influence attitudes toward wearable integration.

The framework supports a positivist, deductive, and survey-based quantitative
approach, enabling a comparison of measurable perceptions across groups. It
accounts for individual and contextual factors influencing technology adoption in
clinical practice. This structured approach ensures that the clinical and systematic
aspects of wearable health technology implementation in Mexico are addressed by
the research.
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1. Identification of the research problem
Understanding the uptake of wearable
health technologies in T2D management in
Mexico and the influence of healthcare
professionals’ perceptions and readiness,
with a generational focus.

2.

Literature Review and Theoretical Foundation
Conduct a comprehensive review of scholarly
and policy literature to assess documented
perspectives on digital health adoption,
wearable technology effectiveness, and
healthcare workforce opinions.

|

4. Data Collection
Employ an online survey distributed via
professional networks and social media
platforms, applying stratified non-probability
sampling to collect responses from healthcare
professionals.

3. Survey instrument development
Develop a structured questionnaire based on
existing research themes (technological
confidence, data trust, perceived challenges,
etc.) and adapt it to the Mexican healthcare
context.

l

5. Data Analysis
Apply descriptive and inferential statistics
to identify trends and test hypothesis

6. Results and Conclusion
Interpret results in light of the literature
and contextual factors, reaching to a
conclusion for the study

l

7. Recommendations
Propose evidence-based strategies to
improve adoption, including professional
training, institutional policy changes, and
patient education initiatives.

Figure 13. Conceptual Framework
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3.11 Conclusions

This chapter has outlined the systematic approach employed to investigate
healthcare professionals’ perceptions and readiness. Framed within a positivist,
research philosophy, the study utilised a deductive, non-interventional survey design
to collect primary data. A structured, self-administered questionnaire was distributed
online via convenience and snowball sampling to achieve a balanced sample of
participants. Data cleaning and preparation ensured the integrity of responses,
which were then subjected to descriptive statistics to profile familiarity, confidence,
and institutional factors, followed by inferential analysis to compare between groups
and quantify effect sizes. Visualisation tools supported the clear presentation of key
findings. Throughout, ethical considerations, including informed digital consent,
anonymity, and secure data storage in compliance with GDPR, have been rigorously
maintained.
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Chapter 4: Data analysis and findings

4.1 Overview

Chapter 4 summarizes the findings from the quantitative data gathered through a
structured online survey distributed among healthcare professionals in Mexico who
are actively involved in the management of type 2 Diabetes. A total of 103 responses
were collected and analysed to explore perceptions, level of readiness, and key
factors influencing the adoption of wearable health technologies, with a particular
focus on comparing responses across career stages (Junio vs. Senior professionals)
The analysis is structured into two main components.

The descriptive statistics presented summarise the demographic profile of
participants and provide an overview of their familiarity with wearable technologies,
perceived benefits and barriers, and attitudes toward integration into clinical practice.
Inferential statistics methods, including chi-square tests, are used to explore
statistically significant differences between junior and senior healthcare
professionals.

Visual representations support findings to enhance clarity and interpretability. This
chapter ultimately aims to answer the central research question by identifying
whether and how professional experience level influences the perception and
readiness to adopt wearable technologies for T2D management in Mexico.

4.2 Participants' Demographics and Background

4.2.1 Age distribution

A total of 103 healthcare professionals participated in the survey. The age
distribution indicates that the majority of respondents were between 30 and 39 years
old, accounting for 42.7% of the sample, with 44 respondents. This was followed by
the 40-49 age group, with 24 respondents representing 23.3% of participants. Both
the under-30 and 60+ categories made up an equal share of the sample, each
contributing 15.5% with 16 respondents each. The smallest age group was 50-59
years, comprising only a small fraction of the sample, with 3 respondents
representing the 2.9%. This age profile shows a relatively young to mid-career
population. The balanced presence of older participants (especially the 60+ group)
allows for meaningful comparisons across generational lines.

What age range are you in?

103 responses

@ Under 30

@ 30-39
40-49

® 50-59

@ 60+

4

Figure 14. Age distribution of respondents

54



Age Respondents Distribution %

Under 30 16 15.5
30-39 44 427
40-49 24 23.3
50-59 3 2.9

60+ 16 15.5

Table 1. Demographics of respondents (Age distribution)

4.2.2 Professional role distribution

The table below shows the distribution of professional roles among the 103
participants; the majority identified as General Practitioners, comprising 34% of the
sample. This was followed by Specialists (22.3%) and Residents/Interns (19.4%).
Other professional categories included Nurses, Nutritionists, Professors, and
additional roles such as allied health providers. Each of these groups accounted for
smaller proportions of the total responses, indicating a wider but less frequent
presence of interdisciplinary roles.

Role Respondents Distribution %

General Practitioner 35 34
Specialist 23 22.3
Resident/Intern 20 194
Nutritionist 8 7.8
Nurse 6 5.8

Med teacher 2 4

Registered Dietitian 2 4
Registered Dietitian 1 2.7

Nutritionist

Table 2. Demographics of respondents (Professional role distribution)

4.2.3 Years of Professional Experience

The next section was crucial to support the comparative focus of this study, helping
to profile the participants into “Junior” and “Senior” professionals. The professionals
with less than 11 years of professional experience were labelled as “Junior”, and all
the professionals with more than 11 years as “Senior”.

Out of the 103 responses, Junior Professionals accounted for a combined 54.4% of
the sample. Distributed as follows:

e 15.8% with less than 5 years of experience, with 16 responses.

e 38.6% with 5-10 years of experience, with 39 responses.
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Senior professionals made up the remaining 45.6%, including:
o 21.8% with 11-15 years, with 23 participants.
e 9responses made the 16-20 years category with 7.9%.
e 15.8% with more than 20 years of experience, with the remaining 16
participants.

This distribution provided a well-balanced sample, allowing for meaningful, strong
comparative analysis.

How many years of professional experience do you have

@® Lessthan 5
® 5-10
11-15
® 16-20
@ More than 20

Figure 15. Years of Professional Experience distribution

Career stage Category Respondents Distribution %
Junior Less than 5 years 16 15.8
Junior 5-10 years 39 38.6
Total Junior 55 54.4
Senior 11-15 years 23 21.8
Senior 16-20 years 9 7.9
Senior More than 20 Years 16 15.8
Total Senior 48 45.6

Table 3. Distribution of Participants by Career Stage

4.3 Use and understanding of wearable devices

Addressing one of the main objectives of the study, which focuses on assessing
the perception and understanding of wearable devices for type 2 diabetes
management, the participants were asked to answer a series of questions.

4.3.1 Familiarity and use of wearables (comparative between Junior and
Senior Professionals).

To introduce the main theme, participants were first questioned about their
awareness of wearable devices used for Diabetes management. Responses were

” i L T3

, “Familiar”, “Very Familiar”,

categorized in “Not at all familiar”, “Slightly Familiar
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and “Extremely Familiar’, and subsequently divided into Junior and Senior for
generational comparative. The chart below shows that among Junior
Professionals, the highest response was for “Familiar’ (n=26), followed by “Very
Familiar” (n=15), “Slightly Familiar” (n=12), and “Not at all familiar” (n=3). Showing
that a majority of junior participants reported at least a moderate level of familiarity.
On the other hand, in the Senior group, the most frequent response was “Slightly
Familiar” (n=21), followed by “Familiar” (n=17), “Not at all familiar” (n=5), and “Very
familiar” (n=5). Compared to the “Junior” group, fewer “Senior” participants
reported being “Very Familiar” with wearable devices, and a greater number
reported being “Not at all familiar” or only “Slightly familiar”. The lack of “Extremely
familiar” responses from both groups indicates a reserved familiarity with
wearables among the participants. Overall, the data showed that higher familiarity
levels were more common among junior professionals, while lower familiarity levels
were more prevalent among senior respondents.

Familiarity with wearable devices
70
60
50
40
30 26

21

20 5 15 17
10 3 . . l 5 I 5
. - —

Familiar Notatall Slightly Very Familiar Notatall Slightly Very
familiar ~ familiar  familiar familiar ~ familiar  familiar

Junior Senior

Figure 16. Comparison of the familiarity with the existence of wearable devices
between junior and senior healthcare professionals.

To assess the hypothesis and determine if there is a statistically significant
correlation between career stage (“Junior” vs. “Senior”) and level of familiarity with
wearable devices used for diabetes management among healthcare professionals,
a chi-square test was performed using JASP. A contingency table was created to
summarize the observed counts of responses from the two groups (Junior and
Senior healthcare professionals). To avoid zero-frequency issues, the categories
“Very familiar” and “Extremely familiar” were combined. Categories were labelled
as follows for analysis:

e 2 = Extremely familiar and Very familiar

e 3 = Familiar
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e 4 = Slightly familiar

e 5 = Not at all familiar
The analysis yielded a chi-square statistic of 10.080 with 3 degrees of freedom and
a p-value of 0.018, which is statistically significant at the 0.05 level. Based on this,
the null hypothesis is rejected, suggesting a significant association between career
stage and familiarity with wearable devices. Junior professionals were more likely
to report higher levels of familiarity, while senior professionals were more
represented in the lower familiarity categories. These findings provide statistical
support for the central hypothesis, indicating that junior healthcare professionals
may indeed be more willing and positively inclined toward adopting wearable
technology in managing T2D.

Contingency Tables ¥

CarserStage
Jity\Wearables Junior Senior Total
2 15 5 20
3 26 17 43
4 1 21 32
5 3 5 a
Total 55 48 103

MNote. Each cell displays the ohserved counts

Chi-Sgquared Tesis

Value df p
X 10.020 3 0.018
M 103

Table 4. Chi-square test in JASP for familiarity with wearable devices.

4.3.2 Recommendation of wearable devices to patients with Type 2 Diabetes
Participants were asked whether they had previously recommended the use of
wearable devices for T2D management to patients. Out of the 103 participants, 59
responded "Yes," representing the majority at 56.3%. The remaining 44
respondents, representing 43.7%, answered "No."

Following the initial statistical analyses, the data were further examined to explore
differences in behaviour between Junior and Senior professionals. This
comparative analysis aimed to determine whether there were significant
differences between the two groups regarding the recommendation of wearable
devices to patients.

The following bar chart visualises this variable across the distinct years of
professional experience, and categorised into Junior (Less than 11 years of

58



experience), and Senior (11 or more years of experience) to enable structured
comparisons.

The data showed that participants with 5-10 years of experience represented the
group with the highest rate of recommendation, with 33 “Yes” responses and only 7
“‘No”. similarly, those with less than 5 years of experience also leaned positively,
with 11 “Yes” versus 4 “No” responses.

In contrast, among Senior professionals, the group with 11-15 showed an almost
equal split between “Yes” (11 responses) and “No” (12 responses), suggesting a
more balanced or cautious stance. As experience increased further, the
recommendation rate decreased: only 2 out of 8 professionals in the 16-20 years
category responded “Yes”, and among those with more than 20 years of
experience, just 2 of 17 participants reported recommending wearables.

Recommendation of wearables to

patients
70
2 60
kel
S 50
c
GE) 40
IS 33
3
o 30
S 20 s
§ 11 12 11
e N T E
0 I - - [— -
Junior Junior Senior Senior Senior
Less than 5 5-10 11-15 16-20 Morzeotha”
B No 4 7 12 6 15
M Yes 11 33 11 2 5

Career stage and years of experience

Figure 17. Distribution of responses between Junior and Senior healthcare
professionals in recommending wearable devices to patients.

To examine whether career stage (Junior vs Senior) is significantly associated with
the likelihood of recommending wearable devices to patients, a chi-square test of
independence was conducted. This test assessed whether the observed distribution
of responses (“Yes” or “No” to recommending wearables) differed significantly
between the two professional groups.

As shown in the contingency table, 44 out of 55 Junior professionals (80%) reported
recommending wearable devices to patients, compared to only 15 out of 48 Senior
professionals (31%). This notable contrast justified further statistical evaluation.
The chi-square test yielded a x* value of 24.893, with 1 degree of freedom, and a p-
value of <0.001. Since the p-value is well below the conventional alpha level of 0.05,
the result is statistically significant. This indicates a strong association between
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career stage and the likelihood of recommending wearable devices, allowing us to
reject the null hypothesis of no association.

Contingency Tables ¥

Careerstage
CurrentRecommendation Junior Senior Total
Mo 11 33 44
Yas 44 15 a9
Total a5 48 103

Mote. Each cell displays the observed counts

Chi-Squared Tests

Value df p
X 24,883 1 =001
M 103

Table 5. Chi-square test in JASP for recommending wearables to patients with T2D

4.3.3. Previous and current use of wearable devices in clinical practice

The last question in the perception and understanding section asked about previous
or current use of wearable devices in clinical practice, using a Yes/No scale. Out of
103 respondents, 54 answered “Yes”, indicating that the majority, 52.4%, have used
or are using wearables in their clinical work. The remaining 47.6% with 49 answers
responded “No” to current or previous use of wearables.

Do you currently use or have you personally used wearable devices in your clinical practice?
103 responses

® Yes
® No

Figure 18. Previous and current use of wearables in clinical practice using Yes/No
scale.
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To further analyse and explore the comparison between groups, the data was
segmented by responses based on career stage and years of experience.

The analysis showed that Junior professionals with 5-10 years of experience
reported the highest level of wearable use, with 30 out of 40 respondents (75%)
indicating current or past use. In contrast, senior professionals with more than 16
years of experience had the lowest reported use, with only 2 “Yes” responses for
each category (16-20, More than 20), indicating any prior or current integration of
wearables.

Among Junior respondents with less than 5 years of experience, the responses
were nearly balanced (7 Yes, 8 No). Meanwhile, Senior professionals with 11-15
years showed a similar split (8 Yes, 15 No). This trend suggests a decline in
wearable technology use with increasing experience.

Previous/current use of wearables in
20 clinical practice
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Career stage and years of experience

Figure 19. Distribution of responses divided by career stage and years of
experience

A chi-square test was conducted to examine the relationship between years of
experience and the reported use of wearable devices in clinical practice. This
analysis aimed to assess whether experience level was associated with the
likelihood of having previously or currently used wearable technology.

The contingency table supported the previous findings, showing that the observed
data indicate that professionals with 5-10 years of experience reported the highest
frequency of wearable use, whereas those with more than 20 years reported the
lowest. Suggesting a possible association between years of experience and
wearable adoption.

The chi-square test yielded a statistically significant result, with a x2 of 23.952 with
4 degrees of freedom, and a p-value of <0.001, indicating that the distribution of
wearable device usage is not independent of years of professional experience. In
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other words, healthcare professionals’ likelihood of using wearable devices in
clinical settings significantly differs depending on their years of experience.

Contingency Tables ¥

YearsExperience

LzeWWearahles 11-15 18-20 5-10 Less than & More than 20 Total
Mo 15 3] 10 8 15 54
Yes a 2 30 7 2 49
Total 23 8 40 15 17 103

MNote. Each cell displays the observed counts

Chi-Sguared Tesis

Value df p
XE 23.952 4 = 001
N 103

Table 6. Chi-square test of wearable usage in clinical practice between Junior and
Senior healthcare professionals.

4.4 Perception of wearables and willingness for clinical integration

Moving on to the third section, which examines personal opinions about the use of
wearable devices in clinical practice and professionals' willingness for potential
future implementation.

4.4.1 Understanding the functionality of Wearable devices

The first question aimed to evaluate respondents' understanding of how wearable
devices function in Type 2 Diabetes management. A five-point scale was used,
ranging from Strongly Disagree to Strongly Agree. Before dividing the data into
Junior and Senior groups, initial analysis showed that 55.33% of participants (57)
answered “Agree” regarding their familiarity with how wearable devices operate for
T2D management, followed by “Neutral” with 37 responses, representing 35.92%.
“Disagree” was in third place with 7 responses (6.8%), and “Strongly Agree” received
only 2 responses. Very noticeable, “Strongly Disagree” did not receive any
responses.

The next chart presents the responses divided by career stage into Junior and
Senior groups. The horizontal axis lists the levels of agreement, from “Strongly
Agree” to “Disagree”, while the vertical axis shows the number of respondents
selecting each option.

Examining the results, junior professionals express more familiarity with the
function of wearables. The vast majority of junior respondents (45) selected
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“Agree”, only a small number of juniors reported neutrality (6), disagreement (3), or
strong agreement (1), suggesting that the familiarity within this group is not only
high but also relatively consistent.

In contrast, the pattern for senior professionals is notably different. While 12
seniors selected “Agree”, the largest cluster by far is in the “Neutral” category (31
seniors), showing hesitancy or uncertainty about their familiarity with how wearable
devices work. Very few seniors choose “Disagree” (4), or “Strongly Agree” (1),
indicating low levels of both strong familiarity and outright rejection.

This distribution suggests a generational divide in how the function of wearables is
perceived and understood. Juniors overwhelmingly reported confidence and
familiarity; meanwhile, senior professionals are more likely to remain neutral.

Familiarity with function of wearables
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Figure 20. Familiarity with the functionality of wearable devices for T2D
management in a five-point scale.

To determine whether there is a significant statistical difference in association
between career stage and familiarity with wearables functionality, a chi-square test
was performed. For software support, the categories were modified. “Strongly
Agree” was labelled as 1, “Agree” was labelled as 2, “Neutral” as 3, and “Disagree”
as 4.

The statistical analysis from the chi-square test confirmed that this difference
between Juniors and Seniors is highly significant (x> = 35.830, df 3, p-value
<0.001). According to data, this could suggest that a professional’s career stage is
associated with how familiar they perceive themselves to be with how wearables
work in T2D management. the data imply that junior professionals are not only
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more likely to be familiar with the function of devices, but also more confident in
their familiarity. In contrast, senior professionals tend to be less certain or more
reserved in their responses.

Confingency Tables

JityFunction
Careersiage 1 2 3 4 Total
Junior 1 45 6 3 b5
Senior 1 12 31 4 48
Total 2 &7 37 7 103

Naote. Each cell displays the ohserved counts

Chi-Squared Tests ¥

Value df p
XE 35.830 3 = 001

N 103

Table 7. Chi-square test for familiarity with wearable functionality divided by career
stages. Category 1 corresponds to “Strongly Agree”, 2 = “Agree”, 3=" Neutral”, and

4=" Disagree”.

4.4.2 Perceived value in real-time data generated from wearable devices

Assessing perceptions of the potential value of data generated by these wearables.
Healthcare professionals were asked: Wearable devices provide valuable real-time
data for Type 2 Diabetes management? Initial descriptive statistics showed that the

vast majority of respondents selected “Agree.” With an overwhelming 48%,
followed by “Neutral” with 41%, “Strongly Agree” and “Disagree” were closely
matched, at 6% and 5%, respectively.

Perceived value of wearables real-time data

Strongly Agree Disagree
6% 5%

M Disagree
H Agree
Neutral
41% B Neutral
Agree
48% Strongly Agree

Figure 21. Distribution of responses for the overall data
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To determine whether Junior and Senior healthcare professionals differ
significantly in their perception, a group comparison analysis was performed. The
data was divided into the groups of interest (Junior vs Senior). The chart showed a
high agreement among junior professionals; 67.3% of junior professionals (37 out
of 55) agreed and strongly agreed that wearable devices provide valuable real-time
data. In contrast, only 39.6% of senior professionals (19 out of 48) expressed a
form of agreement. This provided a marked difference in perception, with juniors
more favourable overall. For Neutral responses, a significant proportion of senior
professionals selected this category (24 respondents, 50%), compared to 32.7% of
juniors (18 respondents). This could reflect uncertainty or less familiarity among
senior professionals. As for the disagreement category, it was only observed
among senior participants with 5 responses (10.4%). Non-junior selected
“Disagree”, further highlighting divergence in perception.

Perceived value of wearables real-time data
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Figure 22. Perceived value of wearables generated data responses by career stages.

A chi-square test was conducted to examine the relationship between career stage
(Junior vs. Senior) and perceptions of the benefit of wearable device data for T2D
management. The test shows a x* = 11.916 with 3 degrees of freedom, and a P-
value of 0.008. Since the P-value is less than 0.05, we reject the null hypothesis.
This indicates a statistically significant difference in perception between Junior and
Senior respondents regarding the benefit of real-time data from wearable devices.
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RESPONSE OBSERVED EXPECTED OBSERVED EXPECTED

(JUNIOR) (JUNIOR) (SENIOR) (SENIOR)
STRONGLY AGREE | 3 3.2 3 2.8
AGREE | 34 26.7 16 23.3
NEUTRAL | 18 22.4 24 19.6
DISAGREE | 0 2.7 5 2.3

Table 8. Observed vs. Expected values for usefulness of wearable data

Confingency Tables

FerceivedBenefitData

Caresrsiage 1 2 3 4 Total
Junior 3 34 13 0 a5
Senior R 16 24 4 43
Total ] a0 42 ] 103

MNate. Each cell displays the ohserved counts

Chi-Sguared Tesis

Value df p
XE 11.816 3 0.008
M 103

Table 9. Chi-square test for the perceived benefit of wearables-generated data

Junior professionals were more likely than expected to “Agree” with the benefits

and less likely to “Disagree”. On the other hand, Senior professionals showed more

neutrality or disagreement than expected, suggesting comparatively lower

enthusiasm or confidence. This analysis supports the central hypothesis that Junior

professionals demonstrate a more favourable perception of wearable devices in
managing type 2 diabetes (T2D).
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4.4.3 Confidence in interpreting wearables-generated data

Following up with assessing the familiarity and confidence of healthcare
professionals with the use of wearable devices. Participants were asked if they felt
confident in their ability to interpret data generated by wearable health devices.
Preliminary insights of the overall data shown that out of the 4 options (Strongly
Agree, Agree, Neutral, Disagree), “Agree” was the most voted option with 50
responses and the 49%, “Neutral” came in second with 30 responses (29%), the
rating considerably decrease with “Disagree” and “Strongly Agree” with 16 (15%)
and 7 (7%) responses respectively. Similarly, as in the previous question, “Strongly
Disagree” was not selected by any of the participants.

Self-reported confidence in interpretating

wearables-generated data

St ly A
Disagree ron%gz) gree
15%

= Strongly Agree
= Agree
Neutral

Neutral

= Disagree
59% Agree g

49%

Figure 23. Percentage of responses to the overall dataset

To explore whether findings would differ when observing the data split by career
stage, a comparative view of responses from Junior and Senior healthcare
professionals was performed. The chart showed that among junior professionals,
there is a clear trend toward higher self-reported confidence. The majority selected
“Agree” (39), with an additional 4 selecting “Strongly Agree”, indicating that a
significant proportion of this group feels capable of interpreting wearable-generated
data. Only one respondent in the junior category expressed disagreement, and
eleven remained neutral, suggesting that while not all are highly confident, most
juniors lean positively toward self-reported competence in this area.

In contrast, responses from senior professionals reveal a more cautious attitude.
While some indicated confidence, 3 selecting “Strongly Agree” and 11 selecting
“‘Agree”, the largest share of senior respondents (19) reported a neutral stance.
Moreover, a substantial portion (15) disagreed with the statement, signalling a
notable degree of uncertainty or lack of confidence in interpreting wearable data
among the senior professionals group.
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Figure 24. Self-reported confidence in wearables-generated data interpretation,
divided by career stage.

A chi-square test was performed to determine whether there is a statistically
significant association between healthcare professionals’ career stage and their
self-reported confidence in interpreting data generated by wearable devices. The
results show a chi-square statistic of x> = 29.868 with 3 degrees of freedom and a
p-value of <0.001. This p-value is well below the standard level of significance of
0.05, indicating that the observed differences in confidence levels between junior
and senior healthcare professionals are statistically significant.

The statistically significant result supports the rejection of the null hypothesis and
reinforces the central hypothesis that there is an association between career stage
and confidence in interpreting wearable-generated data.
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Contingency Tables

ConfidencelnData

Careerstage 1 2 3 4 Total
Junior 4 39 11 1 55
Senior 3 " 19 15 43
Total 7 50 30 16 103

MNote. Each cell displays the observed counts

Chi-Squared Tesfs

Value df p
X 20 868 3 = 001
M 103

Table 10. Chi-square test for self-reported confidence in interpreting wearable-
generated data.

RESPONSE OBSERVED EXPECTED  OBSERVED  EXPECTED
(JUNIOR) (JUNIOR) (SENIOR) (SENIOR)
STRONGLY AGREE | 4 3.74 3 3.26
AGREE | 39 26.70 11 23.30
NEUTRAL | 11 16.02 19 13.98
DISAGREE | 1 8.54 15 7.46

Table 11. Observed vs. Expected values for self-reported confidence in interpreting
wearables-generated data.

This comparison reveals that junior professionals reported higher-than-expected
agreement (especially “Agree”), while senior professionals reported higher-than-
expected disagreement and neutrality, helping explain the significant result from
the chi-square test

4.4.4 Concerns over privacy and security of wearables-generated data
Following the previous analysis on the willingness to adopt wearable devices, the
study further explored participants' perceptions regarding a critical aspect of digital
health integration: concerns over the privacy and security of patient data generated
by wearable devices.

The initial general analysis indicated that a substantial proportion of the healthcare
professionals perceive this as a valid concern.

45% (46) of respondents agreed, and 23% (24) strongly agreed, meaning that a
combined 68% of participants acknowledge significant concerns about data privacy
and security related to wearable devices. Meanwhile, 26% (27) remained neutral,
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suggesting a degree of uncertainty on the topic. Only a small minority of 6% in total
(2% strongly disagree and 4% disagree) did not perceive privacy and security as
significant concerns.

The data was again divided by career stage to assess whether junior and senior
healthcare professionals differed in the extent of their perception regarding whether
wearables present concerns over privacy and security of patients’ data.

The distribution of responses shows that agreement with the statement was the
most common response across both groups. Among junior professionals, 21
selected “Agree” and 13 chose “Strongly Agree”, highlighting that a majority
expressed concern about privacy and data protection. Similarly, among senior
professionals, 25 responded with “Agree” and 11 with “Strongly Agree”, confirming
that concerns are also widely shared in this group. Neutral responses were also
present, with 17 from juniors and 10 from seniors, indicating that a portion of
participants remain uncertain or undecided on the issue. Disagreement was
minimal, with only a small number in both groups selecting “Disagree” or “Strongly
Disagree”. The findings suggest that, irrespective of career stage, there is a
broadly shared apprehension regarding the security and confidentiality of patient
data when using wearable devices.

Concerns over privacy and security of patients
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Figure 25. Privacy Concerns about Wearable Devices by Career Stage.

To statistically assess whether the observed differences were meaningful, a chi-
square test of independence was performed. The test yielded a chi-square value of
x?=7.890, with 4 degrees of freedom, and a p-value of 0.096. Since the p-value
exceeds the conventional level of significance of 0.05, the result is not statistically
significant. These findings support the descriptive data that concern over patient
data protection is a broadly shared issue among healthcare professionals,
regardless of career stage.
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Overall, while there were some small differences between observed and expected
frequencies, particularly in the “Agree” and “Disagree” categories, these deviations
did not reflect a statistically significant divergence between the junior and senior
groups.

Contingency Tables ¥

FerceivedConcernsinSecurity
Careerstage 1 2 3 4 5 Total

Junior 13 21 17 4 0 55
Senior 11 25 10 0 2 43
Total 24 46 27 4 2 103

MNote. Each cell displays the observed counts

Chi-Squared Tesfs

Value df p
X 7.8480 4 0.096
M 103

Table 12. Chi-square test for concerns over privacy and security of patients’ data

RESPONSE OBSERVED EXPECTED OBSERVED EXPECTED
(JUNIOR) (JUNIOR) (SENIOR) (SENIOR)
STRONGLY AGREE | 13 12.81 11 11.18
AGREE | 21 24.56 25 21.43
NEUTRAL | 17 14.41 10 12.58
DISAGREE | 4 2.13 0 1.86
STRONGLY DISAGREE | 0 1.06 2 1.86

Table 13. Observed vs. Expected values for privacy concerns over patients’ data

4.4.5 Perception over Younger Healthcare Professionals

To finalise the section regarding perceptions and willingness to integrate wearable
devices. The respondents were asked for their personal opinion on whether they
agreed with the statement: “Younger healthcare professionals are generally more
comfortable using new digital tools”. The purpose of this question was to capture
shared perceptions regarding generational differences in digital literacy and
readiness and to assess a directly relevant theme to the study’s hypothesis,
comparing junior and senior practitioners.
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Out of the 103 respondents, the majority expressed agreement with the statement,
with 59 participants (57%) selecting “Agree”, 23 participants (22%) chose “Strongly
Agree”, and 21 respondents (21%) remained “Neutral”. Notably, no respondents
disagreed with the statement.

Following initial descriptive analysis, the data was disaggregated by Junior and
Senior, to assess whether perceptions varied between groups and to examine the
consistency of responses in relation to the central hypothesis.

Among the junior professionals, the majority selected “Agree” (33 respondents),
while 8 selected “Strongly Agree” and 14 selected “Neutral”. This may suggest that
most junior participants acknowledge a generational comfort gap, even when it
reflects on their own peer group, suggesting self-awareness in their professional
environment.

Among senior participants, responses similarly indicated strong agreement with the
statement, but with a slightly different distribution: 15 respondents selected
“Strongly Agree”, 26 selected “Agree, and only 7 selected “Neutral”. Compared to
juniors, a higher proportion of seniors expressed strong agreement, indicating a
more definitive perception of younger colleagues being more digitally inclined.

Perception over Young practitioners
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Figure 26. Perceptions over Younger Healthcare Professionals by Career Stage

A chi-square test was conducted to assess whether there was a statistically
significant association between career stage and perception over the statement:
“Younger healthcare professionals are generally more comfortable using new
digital health tools.”

The observed results indicated slightly different distributions between junior and
senior professionals. For instance, a greater proportion of junior participants
selected “Agree”, while seniors had a higher portion in the “Strongly Agree”
category.
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However, with an x? value of 4.841 with 2 degrees of freedom and a p-value of
0.089, which is greater than the conventional significance threshold of 0.05, the
result is not statistically significant. This means we fail to reject the null hypothesis
and conclude that the difference in perception between junior and senior
professionals is not strong enough to be considered statistically relevant for this
statement.

Overall, both groups largely agree that younger practitioners are more comfortable
with digital tools. The fact that senior respondents were more likely to “Strongly
Agree” reinforces the notion that this perception is not only shared across career
stages but is particularly more recognized by more experienced professionals.

Contingency Tables

PerceplionYoung

Careersiage 1 2 3 Total

Junior a 33 14 A5
Senior 15 il 7 43
Total 23 59 21 103

MNote. Each cell displays the observed counts

Chi-Squared Tests

Value df p
xE 4841 2 0.08a
M

102

Table 14. Chi-square test for Perceptions over Younger Practitioners

RESPONSE OBSERVED EXPECTED OBSERVED EXPECTED
(JUNIOR)  (JUNIOR) (SENIOR) (SENIOR)
STRONGLY AGREE 8 12.28 15 10.72
AGREE | 33 31.50 26 27.50
NEUTRAL | 14 11.21 7 9.79

Table 15. Observed vs. Expected Values for Perceptions over Younger Practitioners

4.4.6 Perceptions over Older Healthcare professionals

Continuing on the previous analysis, the study also explored the complementary
perspective on older professionals. The participants were asked the statement:
“Older healthcare professionals tend to rely more on traditional methods than on
digital technologies”. This question aimed to provide a broader understanding of
generational dynamics in the adoption of clinical technology and how these
perceptions may influence overall attitudes toward digital integration. Based on the
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overall data from 103 respondents, the results show a modest consensus leaning
toward agreement with this perception.

The majority of participants, 48 respondents (46%), agreed with the statement,
while 44 respondents (43%) remained neutral, indicating a significant portion of the
sample was either uncertain or chose not to take a definitive stance. A smaller
proportion, 6 respondents (6%), strongly agreed, suggesting a minority held
stronger views on the topic. On the other end of the scale, only 4 participants (4%)
disagreed, and just 1 respondent (1%) strongly disagreed.

Following the analysis pattern, the responses were separated by career stage to
explore how junior and senior healthcare professionals perceive the reliance of
older practitioners on traditional versus digital methods, and to observe any
potential difference between groups.

Among junior respondents, the majority agreed with the statement that older
practitioners tend to rely more on traditional methods, with 27 selecting “Agree”
and 23 responding “Neutral”. Only 3 strongly agreed, and very few disagreed, just
one each for “Disagree” and “Strongly Disagree”. This suggests a moderate to
strong perception among juniors that older practitioners are less inclined toward
digital adoption.

Senior professionals showed a slightly different distribution, with responses more
evenly split between “Agree” (21) and “Neutral” (21), suggesting a more balanced
or cautious view. Only 3 selected “Strongly Agree”, and 3 “Disagree”. This
symmetry is that senior professionals may acknowledge the reliance on traditional
methods among older peers but are perhaps more reserved in their judgments.
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Figure 27. Perceptions over Older Healthcare Professionals by Career Stage

To examine whether there is a statistically significant association between career
stage (junior vs. senior) and perceptions about older practitioners’ reliance on
traditional methods, a chi-square test of independence was performed.

With an x? value of 2.376, 4 degrees of freedom, and a p-value of 0.667, since the
p-value is well above the conventional significance level of 0.05, the null
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hypothesis is rejected. This means there is no statistically significant association
between career stage and perception about older professionals relying more on
traditional methods than on digital technologies. Observing very similar patterns
between the two groups.

The expected frequencies were close to the observed ones across all response
categories, which further supports that any variation is likely due to random chance
rather than a true difference between the groups.

Canfingency Tables

Ferception2lder

Careerstage 1 2 3 4 5 Total

Junior 3 27 23 1 1 55
Senior 3 21 21 3 0 43
Total G 43 44 4 1 103

MNote. Each cell displays the observed counts

Chi-Squared Tests

Value df 1
xE 2376 4 0667
M 103

Table 16. Chi-square test for Perceptions over Older Practitioners

RESPONSE OBSERVED EXPECTED OBSERVED EXPECTED
(JUNIOR) (JUNIOR) (SENIOR) (SENIOR)
STRONGLY AGREE | 3 3.07 3 2.93
AGREE | 27 24.87 21 23.13
NEUTRAL | 23 22.11 21 21.89
DISAGREE 1 2.90 3 1.10

STRONGLY DISAGREE 1 1.07 0 0.93

Table 17. Observed vs. Expected values for Perceptions over Older Practitioners
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4.5 Readiness in wearable devices adoption

To address one of the key objectives in the study regarding professionals'
readiness to integrate wearable health technology into their practice.

4.5.1 Primordial factors to integrate wearable technology into clinical
practice.

For the first question in this section. participants were requested to rank several
factors in order of importance that would increase their willingness to incorporate
these tools into their professional practice, on a scale from “Most Important” to
“Least Important”. This ranking aimed to highlight priority areas that would enhance
the integration of wearables technologies into professional workflows. For analysis
purposes, the data was divided into two charts for better visualisation.

The initial descriptive analytics for the overall data indicated that “Demonstrated
clinical effectiveness of wearables” emerged as the most highly valued factor, with
37 respondents ranking it as “Most Important” and an additional 20 as “Important”.
This was followed closely by “Affordability and insurance coverage for patients”,
which received 36 votes for “Most Important” and 37 for “Significant”.

“More training and education about wearables” also received considerable
emphasis, though responses were more varied. While 15 respondents selected it
as “Most Important” and 22 as “Important”, a significant portion (32) rated it as
“‘Neutral”.

“Institutional support and Infrastructure” were predominantly marked as “Important”
(27 responses) and “Significant” (25 responses), though fewer participants
identified it as the highest priority (6 for “Most Important).

“Better data privacy and security” yielded a more mixed response pattern. Although
18 respondents rated it as “Neutral”, a notable portion considered it less influential,
with 34 selecting “No so Important” and 20 choosing “Least Important”. Only 3
respondents viewed it as “Most Important”.

In contrast, “Availability of technical support” was consistently ranked lower. It
received the highest count (68 responses) for “Least Important”, with minimal
selection in the top categories (6 for “Most Important” and 1 for “Important”).
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Factors influencing adoption of wearables

40 37
34
35 32
B Most Important
2 30
a B Important
o 25 -
o 22 20 10 20 W Significant
s 15 15 eutra
E 15 11 1313 11 m No so Important
=]
© 10 8 B | east Important
5 I 1 3
0 | .
More training and Demonstrated clinical ~ Better data privacy and
education about effectiveness of security

wearables wearables
Adoption factors

Figure 28. Ranked importance of factors influencing adoption of wearable devices in
clinical practice (Chart 1).
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Figure 29. Ranked importance of factors influencing adoption of wearable devices in
clinical practice (Chart 2).
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The data were disaggregated to continue with the exploration of both groups
(Junior vs. Senior), which allowed for a more nuanced understanding of the
specific factors each group considers most influential in their willingness to adopt
such tools in clinical practice.

Among junior participants, “Demonstrated clinical effectiveness of wearables”
emerged as the most highly valued factor. It received 19 responses as “Most
Important” and 13 as “Important”, indicating that clear, evidence-based outcomes
are a key driver of acceptance among early-career professionals. A similar pattern
was observed for “Affordability and insurance coverage for patients”, which
garnered 20 “Most Important” and 22 “Significant” responses. This highlights a
strong emphasis on patient accessibility and the economic viability of integrating
these tools into routine care. “Institutional support and infrastructure” also featured
prominently, though with a slightly more moderate distribution. While only 3
respondents rated it as “Most Important”, 22 selected “Important”, and 10 marked
“Significant”, indicating that structural and organizational support is recognised as a
vital enabler, even if not the foremost concern. The importance of “Training and
education” was relatively balanced across the scale. 10 participants considered as
“Most Important”, with another 11 selecting “Important” and a further 14 choosing
“‘Neutral”. In contrast, “Better data privacy and security” was ranked lower in
perceived importance. Only 1 participant identified it as “Most Important”, whereas
25 chose “No so Important” and 14 selected “Least Important”.

Lastly, “Availability of technical support” appears to be the least prioritised
consideration overall. While a few respondents recognised it as “Important® or
“Significant”, a notable 33 participants selected “Least Important”, indicating that
juniors may assume a basic level of digital fluency or feel confident navigating
technical issues without professional support.
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The findings for the Senior cohort showed that among this group, “Demonstrate
clinical effectiveness of wearables” was the most dominant factor, with 18
participants ranking it as “Most Important” and 7 as “Important”. These findings
align with the expectations that more experienced professionals rely heavily on
robust clinical evidence before integrating new tools into practice.

“Affordability and insurance coverage for patients” also ranked highly, with 16
“Most Important” and 10 “Important” responses; Similarly mirroring findings seen in
the Junior group.

In contrast, “Institutional support and infrastructure” drew a wider distribution of
opinions. Although 3 participants ranked it as “Most Important”, a notable 15
selected “Significant” and 10 chose “Neutral”, reflecting mixed views on whether
organisational readiness is a primary enabler or simply a secondary consideration.
Responses around “More training and education about wearables” were more
varied. Only 5 respondents rated it as “Most Important”, but 11 marked it as
“Important” and 18 as “Neutral”. While there is awareness of the role of training in
successful adoption, Senior professionals may not view it as critically as Juniors.
When examining “Better data privacy and security,” senior professionals appeared
more cautious compared to their junior counterparts. A combined 17 participants
marked it as either “Most Important” or “Important”, and only 6 chose “Least
Important”. Lastly, “Availability of technical support” was ranked very low in
importance, with 35 participants selecting it as “Least Important”.

These findings suggest a more cautious and evidence-based stance, particularly in
terms of data protection, while placing relatively less importance on training and
technical infrastructure compared to junior professionals.
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Figure 31. Ranked importance of factors influencing adoption of wearable devices in
clinical practice for Senior participants
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To assess whether the prioritisation of adoption factors differed significantly
between junior and senior healthcare professionals, a chi-square test of
independence was conducted for each of the six factors.

For analysis purposes, the responses were ranked on a six-point scale, where 6=
Most Important, 5= Important, 4= Significant, 3= Neutral, 2= No so Important, and
1= Least Important.

For “More training and education about wearables”, the chi-square test produced
the following results: x* value of 5.087 with 5 degrees of freedom and a p-value of
0.405.

Since the p-value exceeds the conventional significance level of 0.05, the null
hypothesis is not rejected, meaning that career stage does not have a statistically
significant effect on how participants ranked the importance of training and
education for wearable adoption. Both junior and senior healthcare professionals
showed broadly similar perceptions: they recognise training as relevant, but not
universally as the top priority compared to other factors.

Contingency Tables ¥

[More training and education about wearahles]

Careerstage 3] 4 G 3 2 1 Total

Junior 1 2 10 14 g 3 55
Senior 1 3 ] 18 & ] 48
Total 22 1 15 32 15 ] 103

MNaote. Each cell displays the observed counts

Chi-Sguared Tests

Value df p
XE 5087 ] 405
M 103

Table 18. Chi-square test for “More training and education about wearables”
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The next factor examined was “Demonstrated clinical effectiveness of wearables”;
the analysis showed a x? of 2.993 with 5 degrees of freedom and a p-value of
0.701. Given the high p-value, we reject the null hypothesis, meaning that, as with
training and education, there is not a statistically significant difference between the
groups for this category. As previous charts suggest, both junior and senior
participants consistently view clinical evidence as a primary enabler for integrating
wearables into Type 2 Diabetes care.

Contingency Tables

[Demaonstrated clinical effectiveness of wearahbl

CareerStage 4 5 3 2 ] 1 Total

Junior 7 13 7 3 14 1 55
Senior i T ] " 18 0 43
Total 13 20 13 14 ar 1 103

Mote. Each cell displays the observed counts

Chi-Squared Tests

Value df p
X 29493 5 F01
N 103

Table 19. Chi-square test for “More training and education about wearables”

The findings for the category “Better data privacy and security” showed a
difference compared to the previous categories. With an x? of 21.45 with 5 degrees
of freedom and a p-value of < 0.001, and given the p-value is below the
conventional significance level of 0.05, the test reveals a statistically significant
difference in how junior and senior respondents perceive the importance of data
privacy and security. Senior professionals consistently rated privacy as a more
critical enabler or barrier than their junior counterparts.

[Better data privacy and security]

Careersiage 3 2 1 & 5 4 Total
Junior 9 25 14 1 2 4 55
Senior ] ] G 2 15 T 43
Total 18 34 20 3 17 11 103

MNaote. Each cell displays the ohserved counts

Chi-Squared Tesls

Value df p
XE 21.45 4] =001
M 103

Table 20. Chi-square test for “Better data privacy and security”
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Similarly, the factor of “Institutional support and infrastructure” revealed clear
divergence between groups. Junior professionals concentrated responses in the
“Important” category, senior professionals, however, distributed responses more
evenly across “Significant”, “Neutral”, and “No so Important”, with fewer rating it as
outright “Important”.

The chi-square test indicated a statistically significant difference, with an x of
17.87, 5 degrees of freedom, and a p-value of 0.003. This suggests that career
stage plays a role in shaping perceptions of institutional support: juniors tend to
prioritise it as a key requirement, whereas seniors consider it relevant but weigh it
less heavily compared to other factors.

[Institutional support and infrastructure]

Careerstage 2 ] 4 5 1 3 Total
Junior 4 3 10 22 2 14 55
Senior 14 3 15 5] 1 10 43
Total 18 G 25 27 3 24 103

Mote. Each cell displays the observed counts

Chi-Squared Tesfs

Value df p
X 17.87 5 003
M 103

Table 21. Chi-square test for “Institutional support and infrastructure”

“Affordability and insurance coverage for patients,” as observed in the charts,
showed a more even distribution between groups, both predominantly choosing
between the “Most Important”, “Important”, and “Significant” categories. This was
further highlighted with the results for the chi-square test: x> = 4.887, 5 degrees of
freedom, and p-value 0.430. This indicated a non-statistically significant difference
between junior and senior respondents. Suggesting that both groups broadly
recognise affordability and insurance coverage as a central enabler of wearable
adoption, reflecting a strong consensus on the importance of economic
accessibility for patients.
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[Affordability and insurance coverage for patie

Careerstage & 1 5 2 3 4 Total

Junior 20 3 4 4 2 22 55
Senior 16 1 10 4 2 15 48
Total 36 4 14 a 4 a7 103

MNaote. Each cell displays the ohserved counts

Chi-Squared Tests

Value df p
xE 4887 3] 430
N 103

Table 22. Chi-square test for “Affordability and insurance coverage for patients”

And lastly, the findings for “Availability of technical support” showed that both
groups consistently ranked this factor as a lower priority. Juniors mostly responded
with “Least Important,” and seniors displayed a similar pattern, with “Least
Important” being dominant. The chi-square test indicated no significant difference
between the groups (x*=5.154, 5 df, p-value=0.430). These findings suggest that,
regardless of career stage, healthcare professionals generally do not see technical
support as a key factor compared to affordability or clinical evidence.

[Availahility of technical support]
Careerstage 1 3 6 3] 4 2 Total

Junior 33 10 3 1 4 4 55
Senior 35 3 3 0 2 5 48
Total ot 13 6 1 6 9 103

MNote. Each cell displays the observed counts

Chi-Sguared Tests

Value df p
XE 5.154 5 387
M 103

Table 23. Chi-square test for “Availability of technical support”

Overall, these findings suggest that while there are shared priorities across career
stages, such as the importance of clinical evidence and affordability, differences in
emphasis, particularly regarding institutional reliance and data security, should be
considered in tailoring adoption strategies.
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4.5.2 Readiness to receive training

To evaluate healthcare professionals’ readiness to further develop their knowledge,
participants were asked whether they were willing to receive training on wearable
devices for diabetes management. This question provides insight into the
willingness and readiness of the workforce to engage with technological tools
through upskilling efforts.

The results indicated a strong overall inclination toward training, with 41% of
respondents selecting “Agree” and 19% selecting “Strongly Agree”. Additionally,
38% of participants responded “Neutral”, implying that while they are not opposed,
they may require more information about the nature or benefit of such training
programs. Only 2% expressed disagreement, selecting “Disagree”, showing
minimal resistance to the idea of training. None of the participants selected the
“Strongly Disagree” option.

Following the overall analysis of training willingness, the data were further
disaggregated by career stage to explore whether differences exist between junior
and senior professionals in their openness to receiving training on wearable
devices for diabetes management.

Among junior respondents, a clear majority expressed positive attitudes toward
training, with 24 selecting “Agree” and 14 selecting “Strongly Agree”, totalling 38
out of 55 respondents (69%) in favour. An additional 16 respondents selected
“‘Neutral”, while only 1 expressed disagreement. This distribution reflects a strong
willingness among the junior healthcare participants to enhance their skills in
wearable health technology through formal instruction.

On the other hand, senior professionals demonstrated slightly more varied
responses. While 18 respondents selected “Agree” and 6 selected “Strongly
Agree”, totalling 50% with a positive orientation, a relatively large portion (23
respondents) chose “Neutral”. Similarly, with the junior cohort, only 1 senior
respondent selected “Disagree”. This comparison reveals that although both
groups show a willingness to receive training, junior participants exhibit a more
decisive stance, whereas seniors’ respondents showed more hesitation, with
nearly half undecided.

Willingness to receive training
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To explore whether there were significant differences between the junior and
senior respondents, a chi-square test of independence was performed. This
analysis aimed to determine whether the variation in responses across the two
groups was statistically significant.

The chi-square test yielded a x* value of 4.860 with 3 degrees of freedom and a p-
value of 0.182. Since the p-value is greater than the standard significance level of
0.05, the null hypothesis is not rejected. This suggests that the differences in
willingness to receive training between junior and senior professionals are not
statistically significant.

The expected frequencies aligned closely with the observed data, indicating that
the distribution of responses across groups does not differ more than what would
be expected by chance. Therefore, both junior and senior professionals show
comparable willingness to train on wearable devices.

Contingency Tables

TrainingWillingness

Careersiage 1 2 3 4 Total
Junior 14 24 16 1 55
Senior i 12 23 1 43
Total 20 42 34 2 103

Note. Each cell displays the obhserved counts

Chi-Sguared Tesis

Value df p
XE 4360 3 0182
M 103

Table 24. Chi-square test for willingness to receive training in wearables

RESPONSE OBSERVED EXPECTED OBSERVED EXPECTED
(JUNIOR)  (JUNIOR) (SENIOR) (SENIOR)
STRONGLY AGREE | 14 10.67 6 9.32
AGREE | 24 2242 18 19.57
NEUTRAL | 16 20.82 23 18.17
DISAGREE | 1 1.06 1 0.93

Table 25. Observed vs. Expected values for willingness to training in wearables.

85



4.5.3 Readiness in adopting wearable devices into clinical practice

To explore and gain deeper insights into healthcare professionals’ willingness to
potentially integrate wearable devices into their clinical routine, the participants
were asked how open they were to adopting wearable health technologies as part
of their professional practice in the future. Employing a Likert-scale with 5 different
options, going from Strongly Disagree to Strongly Agree. The overall responses to
the statement reflected a predominantly positive attitude among the respondents.
Out of the 103 participants, 51 (50%) indicated agreement (“Agree”) and an
additional 24% expressed strong agreement (“Strongly Agree”). Meanwhile, 26% of
respondents chose a neutral position, indicating a certain percentage of caution
and probable uncertainty. Notably, no participants expressed disagreement, either
in the form of “Disagree” or “Strongly Disagree”, which further reinforces the
generally favourable perception of wearable device adoption.

For further analysis and to discover if there were notable differences between the
groups (Junior vs. Senior), the dataset was divided according to career stage.

As illustrated in the chart below, among junior professionals, the majority
expressed strong openness, with 20 respondents selecting “Strongly Agree” and
27 selecting “Agree.” Together, these account for 47 out of 55 junior participants,
indicating a high level of willingness in this group. Only 8 junior respondents
remained neutral, and none expressed disagreement.

In contrast, the “Senior” group displayed slightly more reserved attitudes. While a
significant portion (24 out of 48) still selected “Agree”, only 5 respondents chose
“Strongly Agree”. Notably, 19 senior professionals selected the “Neutral” option,
suggesting a more cautious or undecided stance compared to their junior
counterparts. Interestingly, as their junior peers, none selected either “Disagree” or
“Strongly Disagree”

Overall, the distribution reflected a trend: Junior professionals demonstrate a
greater enthusiasm and willingness to integrate wearable technology into their
clinical practice, while senior professionals are more measured, with a notable
proportion remaining neutral.

Willingness in adopting wearables in clinical

practice

30 27
8 o 24
g 20 19
8 20
L))
0 15
© 8
g © 5
3
S [ ]

Strongly | Agree | Neutral

Strongly Agree Neutral
Agree

Agree

Junior Senior

Responses options divided by career stage
Figure 33. Willingness to adopt wearables technology divided by career stage
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A chi-square test of independence was conducted to examine the relationship
between career stage (junior vs. senior healthcare professionals) and willingness
to adopt wearable devices in clinical practice. The results indicated a statistically
significant association between the two variables, x? = 13.24, 2 degrees of
freedom, and a p-value of 0.001.

This p-value is significantly lower than the conventional level of significance of
0.05, leading to the rejection of the null hypothesis. The findings suggest that
career stage influences respondents’ willingness to adopt wearable technologies.
Concretely, junior healthcare participants appear more inclined toward adopting
these devices compared to their senior counterparts, as reflected in higher
proportions of “Strongly Agree” and “Agree” responses within this group.

Notably, more junior professionals selected “Strongly Agree” than expected,
suggesting. Conversely, senior professionals showed a higher-than-expected rate
of “Neutral” responses. These deviations from expected values highlight
meaningful differences in willingness between the two career stages.

Contingency Tables ¥

PerceptioninAdoption

Careersiage 1 2 3 Total
Junior 20 27 a3 )
Senior 5 24 19 48
Total 25 51 27 103

Note. Each cell displays the ohserved counts

Chi-Sguared Tests

Value df p
XE 13.243 2 0.001
M 103

Table 26. Chi-square test for generational comparison of willingness to adopt
wearables performed

RESPONSE OBSERVED EXPECTED  OBSERVED  EXPECTED
(JUNIOR) (JUNIOR) (SENIOR) (SENIOR)
STRONGLY AGREE | 20 13.35 5 11.65
AGREE | 27 27.27 24 23.73
NEUTRAL | 8 14.39 19 12.61

Table 27. Observed vs. Expected values for willingness to integrate wearables in
clinical practice.
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4.6 Key enablers and challenges in integrating wearable devices in Mexico
The last section of the survey focused on addressing the key enablers and
challenges perceived by healthcare professionals regarding the integration of
wearable devices within the Mexican healthcare system.

4.6.1 Cost of wearables influencing acquisition for patients

The first question aimed to explore healthcare professionals’ agreement or
disagreement regarding the cost of wearable devices and whether they consider
this a major barrier for patients. Out of the 103 respondents, the vast majority
indicated agreement with the statement. Specifically, 56% (58) selected “Strongly
Agree”, while an additional 33% (34) chose “Agree”. A much smaller proportion
expressed neutrality or disagreement. Only 7% (7) indicated a “Neutral” stance,
while minimal disagreement was observed, with just 2% (2) selecting “Disagree”
and another 2% (2) choosing “Strongly Disagree”.

When the data were disaggregated by career stage, some notable differences in
emphasis emerged. Among junior participants, responses were distributed
between “Strongly Agree” (24) and “Agree” (24), with a small minority selecting
“‘Neutral” (3). Only four participants disagreed with the statement, 2 selecting
“Disagree” and the other 2 choosing “Strongly Disagree”. This indicates that while
most juniors perceive cost as a barrier, their responses show a slightly more
balanced split between strong and moderate agreement.

In contrast, senior respondents expressed a stronger overall consensus. A majority
of seniors selected “Strongly Agree” (34), with fewer choosing “Agree” (10) or
“‘Neutral” (4). No senior respondents disagreed with the statement. This suggests
that senior professionals perceive cost as an even more critical barrier, with a
greater tendency to select the highest level of agreement.

Cost of wearables is a major barrier
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Figure 34. Cost as a Key Barrier to Patient Acquisition.
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To test whether there was a significant association between career stage and
perceptions of cost as a barrier to wearable adoption, a chi-square test of
independence was performed.
The results showed:

e x:=11.21

o df=4

e p-value=0.024

because the p-value is below the conventional threshold of 0.05, the result indicates
a statistically significant difference between junior and senior professionals in how
they perceive cost as a barrier.

The distribution of responses showed that while both groups overwhelmingly agreed
that cost was a barrier, the strength of agreement varied. Senior professionals were
far more likely to select “Strongly Agree”, reflecting a stronger consensus that cost
is a decisive barrier for patients. In contrast, junior professionals were more evenly
split between “Agree” and “Strongly Agree,” besides the fact that they were the only
group to show, though very small, disagreement with the statement. The test
confirms that while cost is widely seen as a barrier by both groups, seniors view it
with greater urgency and unanimity.

PerceivedBarriersCost
Careerstage 2 1 3 5 4 Total

Junior 24 24 3 2 2 55
Senior 10 34 4 0 0 48
Total 34 58 7 2 2 103

Nate. Each cell displays the observed counts

Chi-Squared Tesls

Value df p
XE 11.21 4 024
M 103

Table 28. Chi-square test for cost as a key barrier.

4.6.2 Biggest challenges for wearable integration in clinical settings
Following the theme for key challenges, for the next question, participants were
asked to select out of six options (Device price, lack of training, doubts about
accuracy, concerns about patients’ data privacy, changes in workflow, and not
enough support from institutions) the perceived 3 main challenges to the adoption
of wearables. Both junior and senior healthcare professionals consistently
highlighted “Device price” as the most pressing barrier. Among juniors, 76.4%
selected price, closely matched by 75% of seniors, underlining a broad consensus
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that affordability remains the dominant challenge across career stages as seen in
previous findings.

Beyond cost, differences between groups become more evident. Junior
participants placed greater emphasis on lack of training (50.9%) and doubts about
accuracy (63.6%), compared to 31.3% and 41.7% of seniors, respectively. This
suggests that juniors are more concerned with their readiness and the clinical
reliability of wearables. In contrast, seniors were more likely to emphasise not
enough institutional support (50%), compared to 40% of juniors, reflecting the
importance of organisational support for those with greater professional experience
in clinical systems.

Other challenges, like concerns about patients’ data privacy (32.7% for juniors;
29.2% for seniors) and changes in workflow (45.5% for juniors; 41.7% for seniors),
showed relatively similar levels of concern across both groups, suggesting that
these issues are broadly acknowledged regardless of career stage.

Principal challenges to adoption
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Figure 35. Principal challenges for wearables integration in clinical practice.

To further explore potential differences in perceived challenges to wearable
devices adoption between the groups (Senior vs. Junior), a series of chi-square
tests of independence were conducted for each of the six identified challenges.

The results indicated that only one challenge demonstrated a statistically
significant difference between the two groups. This was “Doubts about how
accurate the devices are.” Juniors selected this option substantially more often
than seniors (63.6% vs. 41.7%), x> = 4.128, df = 1, p-value = 0.042. This suggests
that accuracy concerns are more prominent among junior healthcare professionals
compared to their senior counterparts.
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A second challenge, “Lack of training about how to use them”, approached
statistical difference with a p-value of 0.069, with juniors again reporting this
challenge more frequently (50.9% vs. 31.3%). While this does not meet the
conventional level of significance (0.05), it may still indicate a meaningful trend
worth exploring in potential future research.
For the remaining challenges (device price, Concerns about data privacy, Changes
in how work is done, and not enough support from institutions), no statistically
significant differences were observed between the junior and senior participants
(all p-values were > 0.05). This may suggest that these issues are perceived
similarly across career stages, indicating broad agreement among healthcare
professionals on these barriers to wearable devices integration.

To summarise, the findings highlighted that while most challenges are shared
between junior and senior professionals, accuracy concerns and training needs may
be more predominant issues for junior practitioners.

Observed Expected
Challenge counts | counts Jr/ Sr ) & Df P-value
Jr/ Sr
Devices price 42/36 41.65/ 36.35 | 0.000 1 1.000
Lack of training | 28/15 22.96/ 20.04 | 3.305 1 0.0691
about how to use
them
Doubts about how | 35/ 20 29.37/ 25.63 |4.128 1 0.0422
accurate the
devices are
Concerns about | 18/ 14 17.09/14.91 | 0.031 1 0.8602
patient data privacy
Changes in how | 25/ 20 24.03/20.97 |0.035 1 0.8513
work is done
Not enough support | 22/ 24 2456/ 21.44 | 0.672 1 0.4124

from institutions

Table 29. Chi-square tests challenges for wearable devices integration
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4.6.3 Challenges in adopting wearable health technology in Mexico
Following the previous analysis of general challenges to wearable adoption, the
survey also explored which issues healthcare professionals considered to be the
main barriers for adoption of wearables within the Mexican system. Once again,
Cost (Cost to patients) emerged as the most dominant concern, with almost
identical proportions between career stages (76.4% of juniors and 77.1% of
seniors), confirming that affordability is seen as a universal obstacle regardless of
professional experience.

Other cost-related factors were also prominent. The cost to healthcare institutions
was cited frequently by both groups, though slightly more often among seniors
(64.6%) than juniors (56.4%). Access to health devices ranked highly as well, with
juniors (60%) reporting it more often than seniors (47.9%).

Some barriers revealed sharp contrasts between career stages. Regulatory or
policy barriers were reported by 27.3% of juniors compared to only 8.3% of
seniors, and limited training opportunities for healthcare professionals were
identified by 38.2% of juniors versus 18.8% of seniors. These differences may
suggest that junior professionals in Mexico may feel more constrained by system-
level regulations and gaps in professional development.

Other challenges like patient digital literacy (32.7% of juniors, 33.3% of seniors),
concerns about data privacy and security (16.4% juniors, 20.8% seniors), and
limited access to reliable internet or infrastructure (25.5% juniors, 18.8% seniors),
were perceived at similar rates across both groups, indicating shared awareness of
these factors within the Mexican healthcare environment.

Challenges to adoption in Mexico
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Figure 36. Challenges for wearables adoption in Mexico
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To assess whether perceptions of the main challenges differed between junior and
senior healthcare professionals, chi-square tests of independence were conducted
for each identified challenge.

The results indicated that Regulatory or policy barriers were the only challenge
showing a statistically significant difference between groups, with a p-value of
0.0266. This barrier was cited more frequently by junior professionals (27.3%)
compared to seniors (8.3%), suggesting that less experienced practitioners may
perceive regulatory frameworks as a more prominent obstacle to adoption.

Limited training opportunities for healthcare professionals approached statistical
significance with a p-value of 0.0514, with juniors again reporting this challenge
more often (38.2%) than seniors (18.8%). Although this finding does not cross the
conventional level of significance (0.05), it indicates a potential trend worth
exploring in future studies.

For the remaining challenges —cost to patients, Access to health devices, Cost to
healthcare institutions, Patient digital literacy, Limited access to reliable internet or
infrastructure, and Concerns about data privacy and security —no statistically
significant differences were found (all P > 0.05). These results suggest that, for
most barriers, perceptions are broadly shared across career stages, with both
junior and senior healthcare professionals acknowledging the same key constraints
for the adoption of wearables in Mexico.

Overall, these findings indicate that while cost-related issues and infrastructure
limitations are recognised equally by both groups, junior professionals place
greater emphasis on policy-related and training barriers.

Observed Expected
Challenge counts Jr/ | counts Jr/ ) & Df P-value
Sr Sr
Cost to patients 42/37 42.18/ 36.82 0.000 1 1.000
Access to health devices 33/23 29.90/ 26.10 1.061 1 0.303
Cost to healthcare 31/ 31 33.11/ 28.89 0.420 1 0.516
institutions
Patient digital literacy 18/ 16 18.16/ 15.84 0.00 1 1.000
Regulatory or policy 15/ 4 10.15/ 8.85 4.917 1 0.0266
barriers
Limited access to reliable 14/ 9 12.28/ 10.72 0.334 1 0.563
internet or infrastructure
Concerns about data 9/10 10.15/8.85 0.108 1 0.742
privacy and security
Limited training 21/9 16.02/13.98 3.794 1 0.0514
opportunities for
healthcare professionals

Table 30. Chi-square tests challenges for wearable devices integration in Mexico.
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4.6.4 Enablers to Wearable Devices Adoption

Following the analysis of the main perceived barriers to wearables adoption, the
study further explored the factors that participants believed would most facilitate
their implementation in clinical practice. To capture these insights, participants
were asked: “If not using, what would most help you or your institution to adopt
wearable devices?”.

“Lower costs or insurance coverage for devices” emerged as the most frequently
cited enabler by both groups, selected by 32.14% of juniors and 28.08% of seniors.
This aligns with earlier findings on the high perceived cost as a key barrier,
indicating that financial accessibility remains the most significant driver for
adoption.

“‘Devices that are simple to use and work well with other systems” ranked second
for both career stages (26.19% juniors; 23.97% seniors), highlighting the
importance of ease of integrating into existing workflows. This preference also
reflects earlier results on usability and technical support, reinforcing that complexity
in device operation could hinder adoption.

“Training programs about how to use wearables” held similar weight for both
groups but was slightly more emphasised by seniors (26.02%) compared to juniors
(23.8%). This may suggest that while all professionals value skill-building, senior
practitioners may perceive a greater need for structured learning before adopting
new digital tools.

“Better protection for patient data” was acknowledged by a modest share of both
juniors (13.09%) and seniors (15.06%), consistent with prior findings on privacy
concerns. While important, it's a lower ranking compared to other factors.

In contrast, “institutional support” (2.97% juniors; 4.10% seniors) and “support or
advice from coworkers” (1.78% juniors; 2.73% seniors) were infrequently selected.
This may indicate that while these factors can aid adoption, most participants feel
that systemic and individual like cost, usability, and training, take precedence over
interpersonal or organisational backing.

Facilitators to wearables adoption
lower costs orinsurance 28.08%

coverage for devices NN 32.14%

training programs about how to 26.02%
use wearables AN, - 209,
devices that are simple to use 23.97%

and work well with other... N 26.19%

Sum of % Senior

better protection for patient 15.06%
data D 13.09%

W Sum of % Junior

institutional support 2455;004%

support or advice from 2.73%
coworkers N 1.78%

0.0% 10.0% 20.0% 30.0% 40.0%

Figure 37. Principal facilitators for wearables integration in clinical practice.
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Following inferential statistics, chi-square tests were performed to explore potential
differences in opinion between junior and senior healthcare professionals regarding
the perceived enablers that could facilitate the adoption of wearable devices in
clinical practice.

The chi-square test revealed no statistically significant differences between the
groups across any of the listed facilitators (all p-values were> 0.05). This indicates
that perceptions of enabling factors are largely consistent across career stages.

Both groups prioritised lower cost or insurance coverage for devices, devices that
are simple to use and work well with other systems, and training programs about
how to use wearables as the most important measures to support adoption. Less

frequently chosen factors, like better protection for patient data, institutional
support, and support or advice from coworkers, showed similarly low selection
rates in both groups.

These results align with the earlier challenges analysis, where cost and usability
emerged as the most prominent obstacles, followed by training and data protection

concerns. The consistency between junior and senior professionals suggests a

shared recognition of the core enablers needed to facilitate adoption in the
Mexican system.

Observed Expected
Facilitator counts Jr/ | counts Jr/ ) & Df P-value
Sr Sr
Support or advice from Ya 3.75/ 3.25 0.203 1 0.6526
coworkers
Institutional support 5/6 5.88/5.12 0.262 1 0.6086
Better protection for 22/ 22 23.54/ 20.46 0.275 1 0.5999
patient data
Devices that are simple to 44/ 35 42.28/ 36.72 0.193 1 0.6605
use and work well with
other systems
Training programs about 40/ 38 41.72/ 36.28 0.196 1 0.6579
how to use wearables
Lower cost or insurance 54/ 41 50.83/ 44 .17 0.507 1 0.4765
coverage for devices

Table 31. Chi-square tests for facilitators for wearable devices integration.
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4.6.5 Additional insights regarding wearable devices in T2D management in
Mexico.

To complement quantitative results, participants were given the option to provide
additional comments regarding the use of wearable devices in T2D management in
Mexico. This open-ended question allowed respondents to express concerns,
expectations, and suggestions beyond the predefined survey items.

The thematic analysis of the qualitative responses produced seven key categories:
Cost and accessibility, Training and support, Technical and reliability issues, Patient
acceptance and awareness, Data protection concerns, Preference for traditional
methods, and Not enough Information and familiarity with wearables.

Theme Junior Senior Total Junior % Senior %
(count) (count)

Not enough
information 23 20 43 53% 47%
and
familiarity
Cost and 14 11 25 56% 44%
accessibility
Patient
acceptance 3 2 5 60% 40%
and
awareness
Training 3 1 4 75% 25%
and support
Technical
and 1 1 2 50% 50%
reliability
issues
Preference
for 1 1 2 50% 50%
traditional
methods
Data
protection 0 1 1 0% 100%
concerns

Table 32. Theme frequency from comments by career stage.

The findings showed that Not enough information and familiarity with wearables
was the single largest category (43 mentions), indicating a widespread perception
that both healthcare professionals and patients have limited exposure to wearable
devices. Mirroring earlier findings, showing moderate to low familiarity scores in the
Likert-scale questions, suggesting that raising awareness and improving
knowledge is a fundamental first step before large-scale integration is possible.
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Cost and accessibility were the most frequently cited barriers after lack of
information, with both groups pointing to affordability and the need for insurance
coverage as crucial determinants for adoption. This directly reinforces the
quantitative findings that cost was ranked as the leading challenge in the survey's
structured questions. Training and support were raised more often by juniors (75%
of mentions), indicating a strong perceived need for capacity-building initiatives in
the early professional stage. Patient acceptance and awareness appeared in both
groups, suggesting shared concerns about whether patients are ready to embrace
wearable technology in diabetes care.

Technical and reliability issues and Preference for traditional methods were equally
distributed between career stages, reflecting mutual concerns about device
accuracy and potential disruptions to established care routines.

Data protection concerns were mentioned exclusively by seniors, again aligning
with previous findings regarding seniors pointing to greater concerns surrounding
privacy and security of patients’ data.

The prominence of Not enough information and familiarity with wearables in the
open-ended responses strongly complements the survey results showing relatively
low familiarity levels with wearable devices. While cost, usability, and training
emerged as primary drivers in the quantitative data, the qualitative feedback
highlights that insufficient awareness may be an equally critical barrier.

The following participant quotes illustrate the most prominent themes identified in
the qualitative analysis:

Not enough information and familiarity with wearables: “Not enough information
about wearable technology to implement in Mexican public clinics” (Junior
professional, 5-10 years of experience).

Cost and accessibility: “The affordability of these devices is a must in this country”
(Senior professional, 11-15 years of experience).

Training and support: “Public clinics and hospitals need to improve technical
infrastructure to adopt technologies” (Senior professional, 11-15 years of
experience).

Patient acceptance and awareness: “Patients don’t always follow treatments”
(Junior professional, less than 5 years of experience).
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4.7 Professional experience and future of wearables

To conclude the survey, participants were asked a series of questions to explore
how healthcare professionals’ direct clinical experience with Type 2 diabetes
influences their perspective on the future role of wearable technologies.

4.7 .1 Clinical experience: Number of T2D patients seen monthly

To assess the level of direct clinical exposure to T2D cases among participants,
respondents were asked to indicate the number of patients with type 2 diabetes they
typically see in a month.

The majority of respondents (51%) reported seeing 10-30 patients with diabetes per
month, representing a moderate and consistent level of exposure. This was followed
by 25% who indicated seeing fewer than 10 patients, suggesting a smaller subset of
professionals with more limited experience in diabetes management.

Additionally, 20% of participants reported seeing 31-50 patients, while a smaller
group (4%) reported managing more than 50 patients monthly.

To explore if there is a correlation between years of professional experience and the
number of patients with T2D seen monthly, the data were disaggregated by career
stage.

Among junior professionals, the largest group (23) reported seeing 10-30 patients
monthly. This was followed by 16 respondents seeing fewer than 10, and 12
choosing the range 31-50. Notably, a small portion (4) reported managing more than
50 patients per month, suggesting a subset of junior practitioners with higher patient
loads.

In contrast, Senior professionals more frequently reported seeing 10-30 patients,
with 29 respondents selecting this range. 10 practitioners reported seeing fewer than
10 patients, and the other 9 reported seeing 31-50 patients. None of the senior
participants selected “More than 507, indicating a potentially more balanced or
supervisory role rather than direct high-volume patient care.

These findings suggest that both junior and senior professionals in Mexico are
regularly exposed to patients with T2D, particularly within the 10-30 patient range.
However, juniors appear slightly more represented in both the lower (<10) and higher
(>50) exposure extremes, possibly reflecting more varied clinical assignments or
practice settings early in their careers.
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Figure 38. Monthly number of patients with T2D seen

To assess whether the observed distribution of patient load differs significantly
between junior and senior professionals, a chi-square test of independence was
performed. This one did not reveal a statistically significant association between

career stage and the number of T2D patients seen monthly (p-value 0.109). while
descriptive differences exist, such as juniors more often reporting either very few or

many patients, and seniors clustering more around the 10-30 range, these

differences are not strong enough to conclude a meaningful statistical relationship.

Careerstage
MumberPatients Junior Senior Total
10-30 23 29 a2
31-50 12 1] 21
Fewer than 10 16 10 26
More than 50 4 0 4
Total A5 48 103

Mote. Each cell displays the observed counts

Chi-Squared Tesfs

Value df p
X 5.058 3 108
M 103

Table 33. Chi-square test for monthly patients seen divided by career stage.
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4.7.2 Likelihood of wearables recommendation

To understand the outlook of healthcare professionals regarding the integration of
wearable technologies into diabetes care, participants were asked: “How likely are
you to recommend wearable devices to your patients in the near future?”. This
qguestion aimed to capture future intentions and attitudes that could influence the
pace of adoption across clinical settings.

The responses reveal a landscape marked by cautious optimism. A combined 56%
of participants reported that they were either “Likely” (39%) or “Very Likely” (17%) to
recommend wearable devices. Showing a generally positive disposition toward
technology integration and its potential to support diabetes management. However,
a notable 42% of responses selected “Not sure”, signalling a substantial degree of
uncertainty or hesitation within the clinical community. Only 2% expressed that they
would be “Very unlikely” to recommend such tools.

Following initial analysis, the responses were disaggregated by career stage to
explore potential differences between junior and senior professionals.

Among junior healthcare professionals, the most common response was “Not sure”
with (28), reflecting a significant level of uncertainty about recommending wearable
technologies. 21 juniors stated they were “Likely”, and only 5 were “Very Likely” to
recommend them. 2 respondents said they were “Vey unlikely” to do so.

In comparison, senior professionals’ greater confidence, 13 out of 48 seniors
indicated they were “Very likely” to recommend wearables, substantially higher than
their junior counterparts. Another 19 seniors said they were “Likely”, while 15
remained “Not sure”. None of the senior respondents selected “Very unlikely”.
These results suggest that senior professionals showed a stronger inclination to
recommend wearable devices, potentially reflecting greater confidence derived from
clinical experience.

Likelihood of wearables
recommendation

30
25

20 15
15
-1
5
0
Not sure
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Countofresponses

Very likely Likely  Notsure Very Very likely Likely
unllkely

Junior Senior

Response options divided by careerstage

Figure 39. Likelihood of recommending wearable devices for T2D management
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To examine whether the likelihood of recommending wearable devices differed
significantly between junior and senior healthcare professionals, a chi-square test
was performed. The results indicated a chi-square value of 8.867 with 3 degrees of
freedom and a p-value of 0.031. Since this p-value is below the standard significance
threshold of 0.05, the null hypothesis of no association was rejected.

This finding suggests that career stage and likelihood of recommending wearable
devices are statistically associated, meaning that differences in responses between
junior and senior groups are unlikely to be due to random variation. Specifically,
senior professionals were more likely to indicate “Very likely” or “Likely”, while juniors
showed a higher proportion of “Not sure” responses. This aligns with the observed
frequencies and highlights a potential difference in readiness to promote wearable
devices based on professional experience.

Careerstage

Likelynesslze Juniaor Senior Total
Lilely 21 14 40
Mot sure 28 15 43
Very likely 5 13 18
Very unlikely 2 0 2
Total i 47 103

MNote. Each cell displays the obhserved counts

Chi-Sguared Tesls

Value df p
xE 8.867 3 031
N 103

Table 34. Chi-square test for the likelihood of wearable device recommendations

4.7.3 Future direction of wearable devices for T2D management

For the last question of the survey, participants were asked for their perspective
regarding the future direction of wearable devices specialised in T2D management
in Mexico, and whether they consider this will increase, decrease, or stay the same.
The responses to the question indicated an overall strong expectation of growth in
adoption. Among the 103 participants, 56% selected “Increase somewhat” and 25%
selected “Increase a lot”, meaning that over four out of five respondents predict a
positive trajectory in the use of wearable technologies in this field. In contrast, only
17% believe usage would “Stay about the same”, while just 2% expressed
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uncertainty by selecting “Not sure”. Notably, no participants anticipated a decrease
in the use of wearable devices.

The comparative analysis of expectations regarding the future use of wearable
devices for diabetes management reveals a strong consensus among both junior
and senior healthcare professionals toward growth in adoption, with some variation
in intensity of outlook.

Among junior professionals, 16 participants indicated that usage would “Increase a
lot” and 34 selected “Increase somewhat”, accounting for 91% of responses in this
group favouring expansion. In contrast, 4 juniors believed usage would “Stay about
the same”, and 1 was uncertain. No juniors anticipated a decrease.

Similarly, among senior professionals, 10 respondents predicted that use would
“Increase a lot” and 24 selected “Increase somewhat”, representing 71% of
responses in this group. However, a higher proportion of seniors (13 participants)
selected “Stay about the same”, and one selected “Not sure”, indicating a
comparatively more cautious perspective.

Overall, while both groups overwhelmingly foresee growth in wearable device
adoption, juniors express a more decisive expectation of significant expansion, but
they may not be ready to personally apply it to their practice based on the previous
analysis. Whereas seniors demonstrate a greater inclination toward stability, with
fewer predicting a substantial increase.

Future of wearables for T2D
management
40 34
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B

Countofresponses
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Increase a lot _ B
Increase
somewhat
Not sure | =
Stay about the I A
same
Increase a lot . 5
Increase
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Not sure | =
Stay about the 4
same o

Junior Senior

Response options divided by careerstage

Figure 40. Perceived future direction of wearables for T2D management
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To complement the descriptive analysis, a chi-square test of independence was
conducted to assess whether the difference in future outlook between junior and
senior healthcare professionals was statistically significant. The test produced a
value of x>= 7.432 with 3 degrees of freedom and a p-value of 0.059. Since this p-
value is slightly above the conventional significance threshold of 0.05, the result is
not statistically significant at the 5% level.

This means that, although juniors appear more optimistic (evidenced by 91%
anticipating some level of increase compared to 71% of seniors), the difference in
response distribution between the two groups cannot be confirmed as significant
with strong statistical confidence. Nonetheless, the observed pattern suggests a
trend where junior professionals are more likely to predict substantial growth, while
seniors lean toward a more moderate or stable outlook.

Futurellse

CareerStage  Increasealot  Increase somewhat  MNotsure  Stay about the same Total

Junior 16 34 1 4 55
Senior 10 24 1 13 48
Total 26 58 2 17 103

Mote. Each cell displays the observed counts

Chi-Squared Tests

Value df p
* 7432 3 058
N 103

Table 35. Chi-square test for future of wearables for T2D management
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4.8 Discussion

The findings of the analysis offered valuable insights into the current landscape of
healthcare professionals’ perceptions and readiness toward wearable devices for
Type 2 Diabetes management in Mexico. The data analysed across multiple
dimensions and career stages shed light on both shared and differing perspectives
between junior and senior professionals.

In alignment with the central hypothesis, that junior healthcare professionals would
show more favourable perceptions and readiness toward adopting wearables, the
results consistently demonstrated a higher degree of familiarity, optimism, and
willingness to engage with these technologies among the junior cohort. This was
particularly evident in areas like perceived benefits, openness to training, and belief
in the growing role of wearables in future clinical practice.

However, the analysis also revealed shared worries. Across both groups, the cost
to patients emerged as the most significant barrier, with strong agreement on its
limiting impact. Other recurring challenges included a lack of training and
institutional support. Importantly, junior professionals were more likely to
emphasise informational and technical barriers (doubts about device accuracy and
lack of familiarity) while senior professionals more frequently cited structural and
systemic issues like institutional support and policy compliance.

Chi-square tests supported several of these distinctions. Statistically significant
differences were observed between groups in perceptions of benefit, likelihood of
recommending wearables, and response to several adoption challenges. For
instance, junior professionals were significantly more likely to express willingness
to receive training, while senior professionals were more confident in
recommending devices to patients.

When asked to identify potential facilitators, both groups prioritised cost reductions,
insurance coverage, and user-friendly device design. Juniors additionally
highlighted the importance of training programs, while seniors gave slightly greater
weight to institutional support and data protection. These nuances suggest that
implementation strategies should be multifaceted and responsive to the different
informational, structural, and experiential needs of each group.

Finally, regarding the future outlook of wearables, most participants believed that
the use of wearable devices will increase in diabetes care, reflecting a general
optimism toward technological integration in healthcare. Although junior
professionals were slightly more hesitant in recommending devices in the near
term, they expressed strong belief in their long-term potential, further supporting
the notion that readiness can be enhanced through education, support, and policy
alignment.

Taken together, these findings offer a detailed picture of current attitudes toward
wearable health technologies in Mexico, underlining both the opportunities and
challenges in aligning professional readiness with the growing demands of digital
healthcare. The results point toward the need for tailored interventions, including
generational-specific training, institutional incentives, and clearer guidelines for
integrating wearable devices into routine diabetes care.
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Chapter 5: Conclusions and Recommendations

5.1 Conclusions

This study aimed to explore the perceptions, readiness, and potential challenges
and facilitators related to the adoption of wearable devices for Type 2 Diabetes
(T2D) management among junior and senior healthcare professionals in Mexico.
Guided by four objectives and the central hypothesis that junior professionals
would exhibit greater openness to adoption, the study incorporated both descriptive
and comparative statistical analyses.

The literature review established that wearable devices have emerged as a
promising innovation in chronic disease management, particularly for conditions that
require ongoing monitoring, such as type 2 diabetes (T2D) (Alzghaibi, 2025). These
devices enable continuous tracking of parameters such as glucose levels, physical
activity, and heart rate, providing both patients and healthcare providers with
actionable, real-time data (Diabetes Resource Coalition of Long Island, 2024).
Globally, their integration into diabetes care has been associated with improved
glycaemic control, enhanced patient engagement, and a potential reduction in
complications (Guk et al.,, 2019). Studies from high-income countries have
consistently demonstrated that healthcare professionals who are more familiar with
digital technologies tend to report greater perceived usefulness and higher intention
to adopt these tools (Pavlovic et al., 2021). The review also identified that factors
like device cost, interoperability with existing systems, and data privacy concerns
are persistent barriers across global contexts (WHO, 2021; Alotaibi, Wilson, and
Traynor, 2025).

In line with these findings, the research confirms that perceived benefits of wearable
devices are widely acknowledged among healthcare professionals in Mexico, with
high levels of agreement that such technologies can improve T2D management.
This mirrors results from studies conducted in high-income settings, where
perceived clinical utility is a strong predictor of adoption. However, the current study
provides insight by revealing that junior healthcare professionals in Mexico express
a statistically higher level of agreement with these benefits than their senior
counterparts.

Where this study differs somewhat from existing literature is in identifying differences
based on career stage for training needs. While previous research by Lee and Lee
suggests that training is a widely recognized facilitator (Lee and Lee, 2020), the
study’s data showed that junior professionals report a higher willingness to
participate in training programs, whereas seniors, although also positive, are less
likely to express this readiness. This may reflect differences in prior exposure to
digital health tools, as suggested by work from Gu et al., and highlights the need for
tailored training interventions (Gu et al., 2021).

Finally, consistent with the literature on facilitators to adoption, the study found
strong support for the role of institutional support, technical interoperability, and
demonstrable clinical effectiveness in encouraging uptake (Alzghaibi, 2025;
Greenhalgh et al., 2017). However, the (Mexican-specific) barrier of cost to patients
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emerged strongly here, an issue that is currently less emphasized in studies from
countries with broader health technology economic facilities. This underscores the
importance of considering local health system financing structures when interpreting
global evidence and applying it to national policies.

5.2 Significance of the study

The research holds both practical and academic significance by providing an
evidence-based understanding of how healthcare professionals in Mexico, divided
by career stage, perceive and are prepared to adopt wearable devices for the
management of T2D.

The research findings aligned with and extended the literature. Consistent with Lee
and Lee. and Gu et al., junior professionals in Mexico demonstrated a higher
readiness to adopt wearable devices, supported by stronger agreement on the
potential benefits of these tools (Lee and Lee, 2020; Gu et al., 2021). Statistical
comparisons, using chi-square test analysis for perceived benefits (x> = 11.916, p-
value = 0.008), confirmed significant differences between career stages, with junior
respondents showing greater optimism, which resonates with international studies
that link digital nativity with a higher acceptance of technology in healthcare.
Echoing the cost-related concerns identified by WHO and Alotaibi, Wilson, and
Traynor, device affordability emerged as the most prominent barrier in the study,
cited by over 75% of participants across both groups (WHO, 2021; Alotaibi, Wilson,
and Traynor, 2025). While juniors were most enthusiastic overall, some barriers,
such as data privacy and cost for institutions, were strongly dominated by the
senior professional group. This suggests that certain adoption challenges are more
systemic than generational.

viewed alongside the literature review, the study reinforces established facilitators,
including institutional support, training programs, and proven clinical benefits.

At the same time, it also draws attention to context-specific issues, like limited
insurance coverage for wearables in Mexico and inconsistent access to reliable
infrastructure, which may hinder the widespread adoption despite the levels of
professional interest.

Practically speaking, the results provide a concrete guide for policymakers,
healthcare leaders, and technology suppliers. Addressing affordability is paramount;
initiatives like including wearable devices in public insurance coverage or negotiating
reduced prices for institutions could have a significant impact on adoption rates.

Academically speaking, the study contributes to the growing literature on digital
health adoption by providing comparative, statistically tested data from a Latin
American context, an area commonly underrepresented in wearable technology
research.

In summary, the research not only deepens understanding of professionals'
perspectives and attitudes toward wearable devices in Mexico but also delivers
practical guidance for both implementation and academic work, connecting
theoretical frameworks with real-world practice in a setting where the burden of Type
2 Diabetes calls for innovative, scalable solutions.
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5.3 Limitations

While the study provides valuable insights into the perceptions, barriers, and
facilitators of wearable device adoption for Type 2 Diabetes management among
healthcare professionals in Mexico, several limitations must be acknowledged.
First, the original target sample size of 196 participants could not be reached, with
the final sample consisting of 103 respondents. This shortfall was primarily due to
the high data collection deadline and participants’ professional responsibilities,
which limited their availability to complete the survey. While the achieved sample still
allowed for meaningful statistical analysis, it may reduce the power to detect smaller
effects and limit representativeness.

Second, the use of a cross-sectional survey design limits the ability to establish a
causal relationship between variables like career stage, perceptions, and the
likelihood of adoption.

Thirdly, the study relied on self-reported data, which may be subject to social
desirability bias, particularly when participants reported familiarity or readiness to
use wearable devices.

Fourthly, the categorisation of career stage into “Junior” and “Senior” was based on
self-identification, which, while practical, may not fully capture the diversity of
experience levels, specialisations, or prior exposure to wearable technologies.
Finally, the findings are context-specific to Mexico, and while they align with
international evidence in several areas, generalisation to other countries should be
made cautiously, especially those with different healthcare financing, infrastructure,
and regulatory contexts.

5.4 Recommendations
Based on the research findings, several recommendations can be made for several
areas, including practice and future research.

5.4.1 Increase awareness and training opportunities for healthcare
professionals

One of the clearest findings from the study was the strong willingness, especially
among junior professionals, to receive training on wearable devices. Training
programs could help fill gaps in technical skills and confidence. This appears to be
one of the most direct and feasible ways to close the readiness gap between interest
and actual adoption.

5.4.2 Address affordability for both patients and healthcare institutions

The high proportion of participants citing cost as a major barrier shows that financial
accessibility remains a key challenge. Efforts to negotiate insurance coverage,
implement government subsidies, or introduce lower-cost device models could help
overcome this barrier.

5.4.3 Strengthen institutional support and infrastructure

Responses showed that both junior and senior professionals recognise the role of
institutional backing in enabling adoption. Investment in infrastructure, integration of
wearable data into existing medical systems, and clear organisational policies could
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provide the supportive environment needed for these technologies to be used
effectively.

5.4.4 Improve patient data security

Concerns over data protection were widespread, reflecting a theme that emerged in
both the literature and the data findings. Addressing these through clear regulations
and robust security systems could increase trust in wearable technologies.

5.4.5 Future research

This study serves as a stepping stone for further investigation. A larger, more
representative sample could explore whether the patterns observed in this study hold
true across different regions of Mexico. Longitudinal research could also help
understand how attitudes evolve as wearable devices become more integrated into
healthcare practice. Additionally, qualitative studies could explore in more depth the
personal experiences and contextual challenges that influence adoption.
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APPENDICES

Appendix A — Online survey (Google Form)

Assessing professionals’ perspectives on
wearable devices for type 2 diabetes
management

The purpose of this study is to explore the readiness and willingness of healthcare
professionals to incorporate wearable technologies (e.g., continuous glucose monitors,
smart watches, smart Insulin pens) into their routine practice when caring for patients
with Type 2 Diabetes. Results will help to gain insight into key challenges, ethical concerns,
and practical needs that should be addressed to support an effective implementation. As a
healthcare professional, your participation is essential. your input will contribute to a
better understanding if wearables can be implemented as a common routine practice for
Type 2 Diabetes In Mexico. The survey will take approximately 5-10 minutes to complete.
All responses are anonymous and will be treated with strict confidentiality. Participation
is entirely voluntary. You may withdraw at any time without any consequence. Thank you
so much for considering participating in this study.
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Do you consent to take part in this study?

Yes, | consent to take part in this study

No, | do not consent to take part in this study
What age range are you in?

Under 30

30-39

40-49

50-59

60+
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Professional Role
General Practicioner
Resident/Intern

Specialist (Please specify)

Other (Please specify)

How many years of professional experience do you have

Less than 5
5-10

11-15
16-20

More than 20

Section 1 In this section, we would like to know your familiarity and use of wearable
devices. 1- How familiar are you with wearable devices for diabetes management
(continuous glucose monitors, Smart watches, Smart insulin pens/patches)?
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Not at all familiar
Slightly familiar
Familiar

Very familiar

Extremely familiar

2- Have you ever recommended a wearable device to a patient with type 2 Diabetes?

Yes

No

3- Do you currently use or have you personally used wearable devices in your clinical
practice?

Yes

No
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Section 2 Instructions: For each of the following questions, please indicate your level of
agreement using the following scale: 1- Strongly Disagree 2- Disagree 3- Neither Agree Nor
Disagree 4- Agree 5- Strongly Agree 4-
| am familiar with how wearable devices (e.g., continuos glucose monitors, Smart
watches) function in managing type 2 diabetes

Strongly Disagree

Disagree

Neither Agree Nor Disagree

Agree

Strongly Agree

5- Wearable devices provide valuable real-time data for Type 2 Diabetes management.
Strongly Disagree
Disagree
Neither agree nor disagree
Agree

Strongly Agree
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6- | feel confident in my ability to interpret data provided by wearable health devices
Strongly Disagree
Disagree
Neither agree nor disagree
Agree

Strongly Agree

7- 1 am open to adopting wearable health technologies as part of my professional practice
in the future

Strongly Disagree

Disagree

Neither agree nor disagree
Agree

Strongly Agree

8- Concerns about the privacy and security of patient data from wearable devices are
significant.
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Strongly Disagree

Disagree

Neither agree nor disagree
Agree

Strongly Agree

9- The cost of wearable devices is a major barrier for patients
Strongly Disagree
Disagree
Neither agree nor disagree
Agree

Strongly Agree

10- I am willing to receive training on wearable devices for diabetes management
Strongly Disagree
Disagree
Neither agree nor disagree
Agree

Strongly Agree
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11- Younger healthcare professionals are generally more comfortable using new digital
health tools.

Strongly Disagree

Disagree

Neither agree nor disagree
Agree

Strongly agree

12- Older healthcare professionals tend to rely more on traditional methods than on
digital technologies.

Strongly Disagree

Disagree

Neither agree nor disagree
Agree

Strongly agree

Section 3 In this section, we like to gain a clear insight into your readiness to adopt
wearable devices. Instructions: Please rank the following factors in order of importance
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for increasing your willingness to incorporate wearable technology into your clinical
practice. (1= Most important, 6= Least important)

More training and education about wearables

Demonstrated clinical effectiveness of wearables

Better data privacy and security

Institutional support and infrastructure

Affordability and insurance coverage for patients

Availability of technical support

14- If wearable devices were to be introduced in your clinical practice, what do you think
would be the three biggest challenges to using them? (Please select up to 3)

Devices price

Lack of training about how to use them
Concerns about patient data privacy
Changes in how work is done

Doubts about how accurate the devices are
Not enough support from institutions

Other (Please explain)
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15- If not using, what would most help you or your institution to adopt wearable devices?
(Select all that apply)

Lower costs or insurance coverage for devices

Training programs about how to use wearables

Devices that are simple to use and work well with other systems
Better protection for patient data

support or advice from coworkers

Other (Please explain what)

16- Please provide any additional comments or thoughts regarding wearable devices in
Type 2 Diabetes management in Mexico..
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Section 4 For this last section we will like to ask you some questions regarding your
professional experience and perspective
17- About how many patients with type 2 diabetes do you see in a typical month?

Fewer than 10
10-30
31-50

More than 50

21- How likely are you to recommend wearable devices to your patients in the near
future?

Very unlikely
Unlikely

Not sure
Likely

Very likely
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22- In the future, do you think the use of wearable devices for diabetes management will:

Increase a lot
Increase somewhat
Stay about the same
Decrease

Not sure

23- Which of the following do you consider to be the main challenges to adopting
wearable devices for diabetes in Mexico (select all that apply)

Cost to healthcare institutions

Cost to patients

Limited access to reliable internet or technology infrastructure

Limited training opportunities for healthcare professionals

Concerns about data privacy and security

Access to health devices

Regulatory or policy barriers

Patient digital literacy

Other (please specify)

Appendix B — Ethics Form
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For Ethics Committee (if required):
Ethics Committee Approval Given: Yes No
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DATE:
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areas have been considered.

SECTION 1: DESCRIPTION OF RESEARCH STUDY

Purpose and objectives of research. While literature has reported multiple benefits in the use of wearable
devices in healthcare management, there is still a crucial gap that this study aims to answer regarding the
Mexican healthcare system, where infrastructural, cultural, and economic factors influence adoption. By
exploring the differences between junior and senior healthcare professionals, understanding that individuals’
career stages may influence the level of digital literacy, openness to innovation, and trust in technology; tailored
training and implementation strategies can be developed (Weidmann, 2024)

This research has the following objectives:

5- Assess the perception and understanding of wearable devices for type 2 diabetes management
among junior and senior healthcare professionals in Mexico.

6- To explore and compare perceptions regarding benefits, risks, and limitations in using wearable
technologies in the care and monitoring of diabetes between junior and senior healthcare
practitioners.

7- To observe the readiness and willingness of these practitioners to integrate wearable devices into
medical practice for diabetes management.

8- To explore and identify key challenges and enablers influencing the adoption of wearable devices in
medical practice in Mexico from the perspectives of junior and senior professionals.

e And observe if there is a difference in perspective between them.

Research methodology: This research applies a positivism philosophy with a deductive approach,
focusing on a mixed-methods quantitative strategy to explore the adoption of wearable technologies in type 2
Diabetes management (T2D), focusing on healthcare professionals’ perspectives and perceived readiness.
This methodology enables a comprehensive understanding of the differences in perception and readiness
between junior and senior healthcare professionals by adopting the use of quantitative data in the form of
surveys, which provides insight into patterns, trends, and correlations between medical professionals at
different career stages in Mexico.

Data will be collected through online platforms applying surveys with the following characteristics: Likert-scale
items to assess attitudes, perceived challenges/benefits, and readiness, closed-ended Yes/No questions for
professional background, and open-ended questions to provide broader insights and enrich findings. The
participants will combine a mix of residents, early-career doctors, specialists, and clinicians with more than 10
years of experience working in Mexico.

Quantitative data from the surveys will be analyzed using descriptive statistics, utilizing Excel and JASP to
identify trends, patterns, and correlations. The data from the dataset will then be compared to triangulate and
strengthen interpretations. The findings will be presented through tables and charts, utilizing Tableau and
Power BI tools.

SECTION 2: POSSIBLE ETHICAL ISSUES

Answer 'yes' or 'no' to the following questions.
SUBJECT MATTER

Does the research proposal involve:
Research into specific company activities that would be deemed sensitive or confidential No
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Research into politically and/or racially/ethnically and/or commercially sensitive areas No
Sensitive, personal, professional or corporate issues No

RESEARCH PROCEDURES
Does the research proposal involve:

Research that might damage the reputation of companies or participants No
Research that may negatively affect the reputation of Griffith College/Innopharma No
Use of personal records without consent No
Use of company data without consent No
The offer of any inducements to participate No
Audio or visual recording without consent No
Using a language other than English No

PARTICIPANTS

Does the research proposal involve:

People who are not competent and/or fluent in English No
Does your research group include any of the following vulnerable groups No

If you have answered NO to ALL questions, please go straight to Section 4.

If you have answered YES to ANY guestion in SECTION 2, vou must fill in SECTION 3.

SECTION 3: STEPS TAKEN TO AVOID ETHICAL ISSUES

If your ethics relates to Subject Matter, outline your action plan to work around any sensitive issues.

If your ethics relates to Research Procedures, outline your action plan to deal with possible ethical issues in
your research procedures.

If your ethics relates to Participants, outline how you will protect vulnerable persons or those that do not have
English as their first language.

SECTION 4: ABOUT YOUR PARTICIPANTS

Outline your participant profile and why you have chosen them for this study.
Participants for this study include general practitioners, specialists, and healthcare professionals involved in the
management of type 2 diabetes in Mexico, they were selected due to their direct and sustained involvement in the
diagnosis, treatment, and long-term management of patients with T2D, and their critical role in the potential
integration of wearable technologies into routine practice. They were also specifically selected based on the stages
in their professional careers, a careful selection between young practitioners with less than 5 years of experience
and more experienced clinicians with over 10 years of practice.
In the majority of cases GPs are the first point of contact for patients in Mexico and are responsible for a broad
range of preventive, diagnostic, and follow-up care tasks, they often manage a large number of T2D patients and
are well-positioned to observe the potential benefits or risks of integrating wearables into daily practice. Their
perspectives will help assess the general readiness and viability of implementation at a primary care level.
On the other hand, specialists like endocrinologists and Nutritionists, are in charge of managing patients with more
advanced or poorly controlled T2D and are directly involved in more specialized interventions, like insulin
management, comorbidity coordination. They are also more likely to engage with advanced diagnostic and
monitoring tools, which is why their opinions can critically evaluate the clinical utility of wearable devices. The
distinction between career stages enables the study to assess how professional maturity, clinical exposure, and
technological familiarity affect toward digital tools.
Specialized nurses in diabetes care, like diabetes educators and chronic care nurses, provide patient education,
follow-up care, lifestyle counselling, and support for self-management. They frequently serve as intermediaries
between patients and physicians, being responsible for helping patients understand and use wearable
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technologies. Their daily contact with patients gives them a unique perspective on patient engagement and
usability on wearables that often physicians don’t have.

How do you plan to gain access to/contact/approach your participant(s).
The use of professional contacts will be employed as the primary means of gaining access to hospitals and clinics
in a city located in Mexico. A survey link will be distributed among healthcare professionals working as General
Practitioners or Specialists in Diabetes management.
In order to reach the desired target Participants, the use of online platforms like linkedln and facebook will be
employed to distribute the survey link.
Targeting healthcare professionals working in a foreign country will be highly considered at the moment of
distributing the survey.

SECTION 5: INFORMATION, CONSENT AND CONFIDENTIALITY

Participant Information Letter (PIL) for participants

Please confirm below that your information letter covers:

Description of the research topic and method Yes
Details of what participation will involve Yes
Rights to anonymity Yes
Confidentiality Yes
Rights to withdraw from the research Yes
The contact details of the researcher and supervisor (if necessary) Yes

Informed Consent Form (ICF) for participants

Please indicate below if your research requires a signed consent form by selecting the relevant option only:

No: my research study involves an online survey only and/or does not require signed consent. Consent will be
included on the survey as follows:
1. Do you consent to take part in this study?

Yes, | consent to take part.
No, | do not consent to take part.

SECTION 6: STORAGE OF DATA

How will you store the research data and for how long? How will you manage data protection issues?
All data will be handled following the GDPR and national data protection laws. All research data, including surveys
and data analysis, will be stored in a soft copy format, on a password-protected, encrypted cloud storage account
(OnebDrive), that is accessible only to authorized individuals. All research data will be stored for a period of two
years after the qualification is rewarded, in accordance with the data protection regulations management policies.
After this retention period, all data will be securely deleted.
All participants identities will be protected through anonymization, without any personal information attached
Personal information will be collected only with previous consent, and participants will be informed of their right of
withdraw at any moment.
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SECTION 7: NON-DISCLOSURE AGREEMENT & STUDENT CONSENT

Non-Disclosure Agreement (NDA)
Will the final dissertation contain any information pertaining to any source what would warrant the use of a Non-
Disclosure Agreement (NDA) e.g. industry-based research?
No

Student consent
If a Non-Disclosure Agreement (NDA) is not required, does the Student consent to allow their completed
dissertation to be held/published by Innopharma/Griffith College?

Yes

SECTION 8: RECORDING AND RETENTION OF DISSERTATION VIVA

Viva Recording
The Dissertation viva will be recorded. This recording may be used to facilitate assessment by Innopharma staff, a
third reader if necessary and/or if requested by the external examiner for the Programme. The recording will be held
in line with current GDPR guidelines and will not be made publicly available.

SECTION 9: DOCUMENT CHECKLIST

NOTE: Applicants must attach the following documents in electronic format to the appendix.

Which documents are added to the appendix? Please tick N/A if not applicable:

Participant Information Letter (PIL) for participant Yes
Informed Consent Form (ICF) for participant Yes
Questions/survey for interviewees/focus groups etc (can be in draft form) Yes
Any other documents e.g. Non-Disclosure Agreement N/A

I confirm that this application is complete and all required documents are included in the
appendix.

For Student:
STUDENT SIGNATURE:

DATE 25/06/2025
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