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Abstract

Digital health technologies are being utilized increasingly in the modern management

of diabetes. These include tools such as continuous glucose monitoring systems, con-

nected blood glucose monitoring devices, hybrid closed-loop systems, smart insulin

pens, telehealth, and smartphone applications (apps). Although many of these tech-

nologies have a solid evidence base, from the perspective of a person living with dia-

betes, there remain multiple barriers preventing their optimal use, creating a digital

divide. In this article, we describe many of the origins of these barriers and offer rec-

ommendations on widening access to digital health technologies for underserved

populations living with diabetes to improve their health outcomes.
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1 | INTRODUCTION

In the United States, the burden of diabetes disproportionately

impacts communities facing health disparities.1 These communities

also experience barriers in accessing currently available digital

health technologies.2,3 The reasons for existing inequities in access

to and in the use of digital health technologies to support diabetes

self-management are multifactorial, including affordability and chal-

lenges related to health and digital literacy. Further, erroneous

assumptions leading to bias and discrimination on the part of clini-

cians have also been recognized.4 The issue of bias appears to be

compounded by challenges in accessing professionals who are

knowledgeable and interested in digital health technologies and

especially by the paucity of endocrinologists and clinicians from

these same underserved communities.5 In this article, we will

explore the evidence for using digital health technologies and some

of the drivers of the ‘digital divide’, and suggest recommendations

to narrow this division between the ‘haves’ and ‘have-nots’ regard-
ing digital health and diabetes.

2 | DRIVERS OF THE DIGITAL DIVIDE

The digital divide can be thought of as the uneven distribution of infor-

mation and communication technologies encompassing access and

usage.6 In diabetes care, the digital divide also includes barriers to US

Food and Drug Administration-approved technologies whose use is

associated with evidence-based, meaningful clinical benefits. Beyond

approved devices, there are also a plethora of other digital health tech-

nologies that can be used to support diabetes care, including do-

it-yourself open-source closed-loop systems, smartphone applications

(apps) that allow remote monitoring of glucose data, consumer prod-

ucts to track fitness and well-being, and apps providing diabetes-related

information and data-logging features. Challenges in the availability and
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use of these digital health technologies reinforce or amplify inequalities

to cause a persistent knowledge or actionable information gap, espe-

cially for marginalized and historically excluded communities, most

often communities of colour. Both access to and usage of digital health

technologies are influenced primarily by social determinants of health

and the social gradient within which people with diabetes (PWD)

reside.7 For PWD, the main drivers of the digital divide can be consid-

ered financial, informational, and technical (Figure 1).

2.1 | Examples of the financial drivers of the digital
divide

Most often, barriers to accessing digital health technologies are due

to the financial burden (i.e., cost for the user). This includes the cost

of connecting to the Internet. In the United States, access to

high-speed internet remains low among Black and Hispanic/Latino

individuals and all races and ethnicities living in rural areas.8 Internet

connectivity is a ‘super’ social determinant of health because it is a

prerequisite for addressing other determinants and is essential in

order for PWD to navigate their health system.9 Currently, individuals

with low socioeconomic status may use a device with a minimal data

plan or lack space to speak privately with their clinician.10 As many

existing passive uploads of data from devices can occur with

cellular or Wi-Fi connectivity, expanding access to technologies via

cellular technology on personal cell phones, independent of using per-

sonal data plans instead of relying solely on internet connectivity,

could be a potential solution. Recommendation: In discussions around

the use of digital health technologies with a person with diabetes, a

screening assessment of the user's potential level of digital connectiv-

ity should be performed.11

Trust in digital health technologies is also a fundamental component

in evaluating the value of that service. The absence of trust in healthcare

is especially challenging for the Black American community based on

historical precedents.12 In healthcare, trust can be interpersonal (trust

between people), social (trust in a system/institution), and technological

(trust in technology)—the three forms of trust are often interrelated.

Levels of trust vary from person to person; people with high levels of

trust appear to create positive feedback loops with measurable benefits

when compared to the people who have low levels of trust in their

healthcare providers or systems.13,14 For digital health to be successful

in supporting self-efficacy and empowerment, there needs to be both

trust in the technology and trust in the professional recommending

and/or also using the device, and this needs to be sustained. Recommen-

dation: Specific trust-building mechanisms (e.g., providing timely and

appropriate training in using digital health technologies and ensuring cul-

tural congruence of the user interface and user experience) should be

implemented as part of a digital health offering.

Another concern related to trust in digital health technologies is

the issue of privacy. This includes policies that allow data sharing with

third parties, leading to the perception of potential abuse or exploita-

tion by companies taking advantage of personal information.15 Privacy

concerns extend to research, as 40% of adults in the United States do

not understand clinical trials, and minorities are underrepresented as

researchers, research participants, and care providers.16 Further,

except for parental caregiving for children with T1D, there is limited

research on the use of digital health technologies that has extended

beyond the individual with diabetes using the device or software to

include their peripheral therapy and support networks.17 Recommen-

dation: By increasing the representation of racial and ethnic minorities

as researchers, clinical scientists, and community health workers expe-

rienced in the use of digital health technologies, as well as engaging

with an individual's family and/or other support network, there is

potential to gain and maintain trust in digital health technologies.18

2.2 | Informational drivers of the digital divide

Within a clinical consultation and an interaction with digital health

technologies, the meaning and context of what is said must be under-

stood in order for a message to be successfully conveyed. PWD may

have the technical expertise to perform a prescribed task, but without

accurate interpretation, the task may be carried out incorrectly.19 For

example, words may not be understood during a telehealth consulta-

tion because the physician/trainer uses medical jargon. Further, even

if the words are understood, the meaning may not be. The message

can be lost if the content does not consider influences outside the

usual medical domain—experiential, familial and cultural factors. In

other words, information may not be actionable due to outside influ-

ences (Figure 2). Recommendation: For any digital health technologies,

there is a need to ensure that the interface and experience in using

the devices consider the numeracy, literacy, and digital skills of the

intended users and require an understanding of their health beliefs20

and to ensure that actionable information is created. Embedding

assessments of understanding in the application of digital health tech-

nologies is necessary but will require specific training for

professionals.

2.3 | Technical drivers of the digital divide

The central driver for inventing any technology is reduction in human

burden through making things easier with technology compared to

F IGURE 1 Requirements for digital inclusion are also stress
points for creating a digital divide.
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the same task without technology. All technology that is perceived as

leading to a net increase of burden will likely not become adopted; for

example, we charge mobile phones every day and pay bills every

month, but as the net benefit is so high, we are willing to take on the

additional burden. As the above discussion highlights, even when

accessible and affordable, digital health technologies can be viewed as

a net increase in personal burden. One of those burdens is tracking

and understanding data, which is often designed to be shared but can

be presented to the user in a format that is beyond their level of train-

ing or expertise. Recommendation: Technologies should be designed to

deliver interventions that only engage with the user when essential or

desired and only add additional layers of information if a user desires.

To achieve that goal, it is essential to design data science method-

ologies that extract insights from data that (i) rely on a user's own

data, (ii) tell a cohesive ‘story’ that allows the user to understand one's

progress and (iii) have the ability to dial-up/dial-down engagement

with the user. Because diabetes outcomes are impacted by multiple

factors, including physical activity, diet, and medications, any insights

and storytelling must account for all factors relevant to the user.

Recent work has demonstrated the ability to extract patterns from

user data that take complex streams of data and convert them into

relevant bio-behavioural information for the users,21 for example,

helping users decide on how much postprandial physical activity will

lead to desirable mealtime glycaemic outcomes. Recommendation:

New data summarization and storytelling techniques should be tested

in PWD (and those with prediabetes) to determine the ability of this

approach to reach diverse populations at their health literacy levels

and present culturally appropriate, actionable information.

2.4 | Telehealth, mhealth, and the digital divide

Telehealth is defined as the use of electronic information and tele-

communication technologies to support long-distance clinical health-

care, patient and professional health-related education, health

administration, and public health, and mHealth is the application of

mobile phones, mobile applications, and wireless devices.22,23 Given

the ability of telehealth to overcome barriers to accessing care, includ-

ing transportation and distance to specialty care, it has been sug-

gested as a strategy to address healthcare disparities.24 As with other

digital health technologies, telehealth and mHealth have been demon-

strated to be beneficial for PWD but are also less likely to be used by

underserved individuals with diabetes.25,26 It is also noteworthy that

many studies of telehealth interventions have not specifically enrolled

medically underserved populations. Where data are available, a recent

meta-analysis of telehealth interventions27 reported that among nine

randomized controlled trials in the United States that enrolled >50%

Black and Hispanic participants, the majority of interventions were

delivered at the individual patient level by telephone call or text mes-

sage and were effective in reducing glycated haemoglobin (HbA1c) by

�0.47% (confidence interval �0.65 to �0.28). Recommendation: Tele-

health is a viable alternative to traditional face-to-face clinic visits and

should be encouraged in underserved communities for diabetes tech-

nology initiation and ongoing support.28,29 Future studies of tele-

health should ensure adequate representation of communities

previously underrepresented. Telehealth is also a helpful tool that

increases convenience for pregnant women with diabetes, especially

those in remote areas, as it offers economic savings related to fewer

clinical visits and reduces the time away from usual activities for both

the patient and endocrinologist.30–32 Recommendation: Telehealth

should continue to be made available to pregnant women with all

forms of diabetes.

In addition to telehealth for patients, telehealth for professional

education and mentoring (tele-mentoring) is an innovative care deliv-

ery model that seeks to overcome workforce issues to improve health

disparities. The diabetes ECHO tele-mentoring programmes have

been shown to improve primary care clinician knowledge and confi-

dence in managing diabetes. Patients treated by ECHO-trained physi-

cians were more likely to have an HbA1c concentration less than

64 mmol/mol (8%) than those who were not.33 Going forward,

advances in the application of machine learning and artificial intelli-

gence to support remote patient monitoring have the potential for

identification of high-risk patients for targeted intervention and may

serve as a mechanism by which to reduce inequities in health out-

comes. Recommendation: Tele-mentoring should be considered as a

means to upskill clinicians involved in diabetes care.

mHealth can also be leveraged to support diabetes

self-management. Multiple studies have demonstrated that mHealth

interventions can improve glycaemic control and adherence to medica-

tion.34 Studies of mHealth interventions among socially disadvantaged

adults with type 2 diabetes (T2D) have demonstrated improved glycae-

mic outcomes, acute care use, and multiple patient-reported measures,

including diabetes distress, self-efficacy, and self-management behav-

iours.35 As mHealth interventions can be linguistically and culturally tai-

lored to ensure relevancy and extend the reach of healthcare into the

homes and daily lives of PWD, they hold the potential to reduce ineq-

uities in diabetes care. Recommendation: When considering mHealth

interventions, clinicians should consider reach, uptake, patient prefer-

ences, and the context of the intervention when deciding on the mode

of delivery of any mHealth as well as the ‘dose’ of the intervention.36

F IGURE 2 Domains of understanding and use of actionable
information associated with the use of digital health.
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Finally, policy-level changes are necessary to reduce the digital

divide for PWD. Supporting the importance of policy change in clos-

ing the digital divide, it has been observed that when Medicaid pro-

grammes are modified and technology costs are subsidized, disparities

in digital health technologies use can be ameliorated and glycaemic

control improved.37 Recommendation: Improving awareness of and

use of federal programmes to improve the affordability of internet

services38 as well as supporting additional governmental funding to

improve the availability of services,39 particularly in rural areas, will be

critical to enable access to digital health technologies for underserved

PWD to avoid perpetuating the existing digital divide.

In summary, to narrow the digital divide in diabetes care, creators

of digital health devices and connected digital ecosystems should con-

sider eight features that influence digital equity (Table 1).36,40 In the

next sections, we will consider recommendations to close the digital

divide for specific groups of PWD.

3 | IMPROVING ACCESS TO DIGITAL
HEALTH TECHNOLOGIES FOR PEOPLE WITH
TYPE 1 DIABETES

Underserved people with type 1 diabetes (T1D) comprise ethnic-racial

minorities, those living in rural communities, and individuals with low

socioeconomic status.41 Furthermore, it is noteworthy that both the

prevalence and incidence of T1D among racial and ethnic minority

groups are increasing.42,43 At present, underserved people with T1D

are less likely to use technologies such as continuous glucose monitor-

ing (CGM) and insulin pump therapy.44,45 There are numerous contrib-

utors to the digital divide in T1D,46–54 as illustrated in Figure 3.

The need to address digital health technologies inequities in T1D

has been highlighted by the T1D Exchange Quality Improvement

(T1DX-QI) network, based on longitudinal data from 2016 to 2022,

covering over 48 000 people with T1D. Data from this network have

demonstrated that, despite overall improvement in glycaemic out-

comes, there remain persistent inequities mediated by race, ethnicity

and lack of affordable health insurance.55

T1DX-QI is one of the largest US population health research and

improvement networks, with 55 T1D centres and 10 T2D data-

sharing centres across 22 US states.56,57 In this section, we share

insights and recommendations inspired by T1DX-QI network efforts

to address inequities in T1D.58

3.1 | Crossing the digital divide in T1D

In the last year, there have been improvements in public health insur-

ance coverage for digital health technologies,59 especially for CGM at

the state and federal levels. Unfortunately, even among those with

access to insurance coverage, inequities in digital health technologies

use persist.60–62 Recommendation: To fully transform the digital health

technologies landscape, insurance payors must remove any adminis-

trative barriers and simplify the processes to improve access for

people with T1D. Administrative burdens, such as documentation of

the frequency of blood glucose checks and hypoglycaemic episodes

and prior authorizations, limit access and widen equity gaps.63 Other

administrative burdens related to challenging insurance-related deci-

sions also contribute to diabetes providers' insurance-mediated biases

against recommending digital health technologies.

In a 2022 T1DX-QI study, investigators found that 34% of the

study cohort were less likely to recommend digital health technologies

to people of minority race and ethnicity, while 66% were less likely to

recommend digital health technologies to people with T1D on public

insurance.46 While health equity training to reduce bias is a good start,

evidence suggests that this is not fully effective in closing equity

gaps.52 T1DX-QI centres are testing electronic health record (EHR)

clinical decision support systems and shared decision making as

potential opportunities to reduce the impact of provider implicit bias.

Recommendation: Diabetes stakeholders need to explore additional

innovative solutions that can automate digital health technologies pre-

scriptions and encourage more active participation from people with

T1D in their treatment discussions, including the need to call out bias.

Despite improved coverage for digital health technologies, there

remain significant variations in their use across similar diabetes cen-

tres and clinics. T1DX-QI investigators found the overall median CGM

TABLE 1 Eight features that influence digital equity.

Feature Description

Accessibility Components of the digital ecosystem, such as

internet access, hardware, and software, are

available with no implicit bias by the prescriber.

Affordability Components of the digital ecosystem, such as

internet access, hardware, and software, are

affordable in terms of financial cost and time

burden.

Concordance Digital user interface and user experience are

culturally appropriate and understandable for

the target group's sociodemographic

characteristics.

Connectivity Device and/or connected ecosystem is reliably

connected for >95% of the time and no

immediate harm occurs with loss of connection.

Empathy User experience is sincere, non-judgemental, and

patient- (vs. professional-) centric.

Existentialism Device and/or ecosystem does not have a

deleterious impact on other social and

biological determinants of health and does not

require continuous input from the user.

Trustworthiness Device and/or connected ecosystem inspires user

trust as cyber-secure and confidential,

minimizing privacy/security threats, inaccurate

data, and obsolete information.

Validity Efficacy of the device and/or connected

ecosystem has been proven through

participation of target groups during research

and development and has the appropriate level

of evidence for clinicians, payors, and people

with diabetes.

4 EBEKOZIEN ET AL.



use among 21 paediatric centres to be 80%, but there were significant

centre-to-centre variations ranging from 35% to 90%,53 with similar

trends observed in the use of insulin pumps. It will be beneficial to

promote public reporting on these variations and encourage peer-

to-peer sharing with an overall goal to reduce variation. Recommenda-

tion: The T1DX-QI encourages benchmarking efforts using an online

EHR system to identify equity trend variations and share best prac-

tices.64 Similar programmes can be encouraged for primary care orga-

nizations, rural practices, and other major healthcare systems.

Insurance payors can also use available claims data to identify varia-

tions in access, with the goal of promoting strategies to support

broader access for underserved individuals with T1D.

People with T1D with effective training and coaching on digital

health technologies can make significant differences in outcomes.

Reviewing data patterns from digital health technologies and making

appropriate adjustments have been described as one of the six critical

habits necessary to improve outcomes, even among underserved

communities.65

Quality improvement (QI) principles can be used to promote digi-

tal health technologies.66,67 T1DX-QI centres have used QI to

increase use of digital health technologies,68–70 reduce equity gaps,

and promote screening of social determinants of health. Recommenda-

tion: Clinics providing care for adults and children with T1D should

consider adopting evidence-based QI principles.

Inequities begin early in the trajectory of T1D71 and the time of

initiation of diabetes technologies following diagnosis has a significant

impact on the long-term trajectory of outcomes.72,73 Studies have

demonstrated that supporting underserved communities to begin dia-

betes devices early, even by using a trial version, can promote their

engagement and support them to maximize the benefit of the diabe-

tes devices. Centres that begin CGM for all newly diagnosed people

with T1D have reported significant improvement in outcomes and

sustained benefits.74 Recommendation: Consider the use of digital

health technologies early after diagnosis of T1D.

There are several reasons why people, particularly those in under-

served communities, might discontinue diabetes technologies. Device

cost, alarm fatigue, skin irritation, and interruptions in insurance cov-

erage are among them. Data have shown that outcomes worsen for

people who discontinue CGM.75 There are also psychosocial reasons

and the burden of T1D management, which should be frequently

monitored and managed. Community health workers and peer naviga-

tors can be especially influential in providing the needed support for

people with T1D.76–78 Recommendation: Professionals involved in dia-

betes care should monitor engagement and identify any potential rea-

sons that might lead to early discontinuation of digital health

technologies.

With collaboration, innovation, and persistence, we can continue

to drive improvement in outcomes and close equity gaps for people

living with T1D.

4 | IMPROVING ACCESS TO DIGITAL
HEALTH TECHNOLOGIES FOR PEOPLE
WITH T2D

The use of digital health technologies in T2D care has grown rapidly

in recent years. However, multiple drivers of inequitable access to dig-

ital health technologies have widened disparities in health outcomes

between the most and least socially privileged.

4.1 | Crossing the digital divide in T2D

Multiple clinical trials and real-world evidence studies of CGM have

demonstrated improvement in glycaemic control, acute care use, and

quality-of-life outcomes for adults with T2D.79–82 Furthermore, in a

recent study of intermittent short-term use of real-time CGM, this

appears to be an effective method for glucose control in adults with

T2D treated with oral agents, especially when combined with tradi-

tional self-monitoring of blood glucose.83 CGM use in adults with

T2D is now recommended within authoritative clinical guidelines.84,85

In routine clinical practice, as evidence of clinical efficacy and effec-

tiveness has mounted, rates of CGM use have increased over time,

although CGM remains under-prescribed to those with T2D using

insulin. As the evidence for benefit of CGM in broad groups with T2D

grows, CGM coverage may become a more attractive economic

option for payors.

Similarly to T1D, advances in insulin delivery systems, including

hybrid closed-loop (HCL) insulin pump therapy that adjusts insulin

delivery based on CGM data, and smart insulin pens (SIPs) that use

F IGURE 3 Swiss cheese model of contributing factors to inequities for people with type 1 diabetes.
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mobile applications to assist with dosing decisions, hold promise for

people living with T2D. SIPs offer the ability to monitor insulin dosing

behaviour, assist with insulin dosing decisions, and remind users to

administer insulin without having to wear an on-body device. Studies

of the impact of SIPs demonstrate that fewer missed insulin boluses

are associated with improved glycaemia.86 Despite these benefits, cli-

nicians at endocrine and diabetes specialty centres have reported low

awareness of the potential benefits of SIPs and limited training on

their use.87

Although racial and ethnic inequity in CGM and insulin pump use

has been well demonstrated in T1D, inequity in device use has been

relatively understudied in T2D. Data from centers for medicare &

medicaid services have demonstrated that Black and Hispanic/Latino

adults with T2D are prescribed CGM at lower rates than White

adults.88 In a study of CGM use in T2D at a large academic medical

centre, prescription of CGM was associated with younger age, private

insurance, basal-bolus insulin use, endocrinologist visits, and higher

HbA1c levels.89 Similarly, younger age and endocrinologist visits have

been associated with greater likelihood of insulin pump initiation in

T2D.90 Recommendation: Both HCL systems and SIPs are currently

understudied in T2D, and additional research on inequities in use and

how the use of these devices may improve disparities in outcomes is

necessary. Further research is also required to evaluate the health and

economic impact of the use of intermittent CGM use on both insulin-

treated and non-insulin-treated T2D.

As previously described, drivers of digital health inequities exist at

multiple levels, which can be understood according to the domains of

the socio-ecological model91 (Figure 4). Given the evidence that

device prescription has historically been associated with endocrinol-

ogy specialty visits,88 increasing primary care clinician knowledge of

devices will be essential as the majority of people with T2D continue

to be cared for in primary care.92 It has been shown that clinician

training and resources to support patient education and insurance

navigation serve as facilitators to prescribing digital health technolo-

gies in primary care. Recommendation: Health systems that care for

minoritized and socially disadvantaged adults with T2D should

consider investing in clinician training and resources to increase the

uptake of digital health technologies.93 These types of intervention

address both individual and interpersonal level drivers of inequities as

studies have identified that, for Black individuals with T2D, shared

decision making94 about diabetes care is limited and that racial differ-

ences in referrals for specialist care have been observed, with fewer

Black patients referred to specialty care than White patients.95 For

PWD, peer support may also help to encourage initial and persistent

device use.77

5 | IMPROVING ACCESS TO DIGITAL
HEALTH TECHNOLOGIES FOR PREGNANT
WOMEN WITH DIABETES

Approximately 1% of all pregnancies are affected by pre-existing dia-

betes.96 Gestational diabetes (GDM), referred to as new-onset diabe-

tes during pregnancy, has significantly increased in prevalence over

the last 20 years, with current incidence rates of 1.7% to 15.7%,

depending on the ethnic origin, maternal age, and diagnostic

criteria.97

Over recent years, the frequency of adverse maternal and foetal

outcomes associated with gestational diabetes has been increasing in

the United States, with greater risks seen among women from racial

and ethnic minorities.98,99 Similarly, adverse maternal and foetal out-

comes for women with T1D and T2D remain significantly higher than

for their non-diabetic counterparts.99,100

5.1 | Crossing the digital divide for pregnant
women with diabetes

During pregnancy, digital health technologies have been shown to

provide educational and behavioural support for women with diabe-

tes.101 For example, recent meta-analyses of digital health technolo-

gies have shown that web-based interventions improve glycaemic

F IGURE 4 Factors influencing
technology use for adults with type
2 diabetes based on the socio-ecological
model.
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control during pregnancy and improve several maternal and foetal

outcomes including lower C-section rates and macrosomia.102–104

Despite these benefits of digital health technologies for pregnant

women, inequities in access to and use of digital health technologies

remains an issue adversely impacting the woman and her unborn

child. Recommendation: There is an urgent need to develop culturally

tailored digital health technologies for diverse populations of women

of child-bearing age, including exploring options for subsidizing or pro-

viding low-cost digital health technologies to those in need, to reduce

health inequities associated with diabetes and pregnancy.

Despite the solid benefit of CGM for pregnant women with T1D,

evidence suggests that the majority of reproductive-age women with

T1D still do not use it and those who did not use CGM were more

likely to be those at greatest risk of adverse pregnancy outcomes.105

In the CONCEPT Trial where improvements in maternal-foetal out-

comes were seen in pregnant women with T1D randomized to CGM,

most participants were of European or Mediterranean origin.106 Cur-

rently, there is a paucity of trials specifically recruiting non-White

pregnant women with diabetes. Possible reasons for existing dispar-

ities in CGM use in pregnancy include systemic racism, diminished

access to healthcare, psychosocial stressors, cost, provider bias, inade-

quate patient–provider communication, and strict eligibility criteria

that add additional hurdles to use for those who experience more

unmet social needs. Recommendation: CGM should be offered to all

women with T1D considering pregnancy or who become pregnant.

Even though there is lack of sufficient evidence to strongly support

the benefit of CGM in pregnancies impacted by T2D and GDM, there

are emerging data that support the safety and efficacy of CGM in

these pregnancies as well.106–109

Despite the clear benefits of continuous subcutaneous insulin

infusion (CSII) outside of pregnancy, in pregnancies complicated by

T1D, the use of CSII has been associated with conflicting evidence.

Outcomes ranging from better glycaemic control and less maternal

hypoglycaemia to no glycaemic benefit have been reported and, simi-

larly, improvement of maternal–foetal outcomes to worsening of out-

comes have also been found. HCL systems that provide automated,

glucose-responsive, basal insulin delivery with manual, self-

administered, premeal insulin doses are emerging as promising treat-

ment options in the management of T1D in pregnancy.110 However,

most HCL systems are currently not approved for use in pregnancy

and the gestational changes in insulin requirements could alter the

effectiveness and safety of HCL systems that use algorithms derived

from non-pregnant populations. These devices are also costly and

often not easily accessible. To facilitate the real-world adoption of

HCL systems in pregnant women with T1D, presenting HCL devices

to pregnant women and healthcare professionals as a pillar of a

three-party collaboration might help to promote optimal use. How-

ever, for broad implementation of HCL use in pregnancy, improved

equity in access to HCL systems worldwide is also needed. Recom-

mendation: In future studies of HCL systems in pregnancy, efforts

should be made to ensure adequate representation beyond non-

Hispanic White participants.

6 | CONCLUSIONS

Within diabetes care, for a connected digital health ecosystem to be

equitable, successful and sustainable, specific features need to

be considered by healthcare professionals in their discussions with

PWD. This includes ensuring evidence is generated covering the key

domains of user and provider experience, cost-effectiveness, data

governance, and interoperability in addition to health equity.111 Fur-

ther, to close the digital divide, stakeholders need to move beyond

considering diabetes as ‘types’ to test interventions that take into

consideration the heterogeneity of diabetes, eventually down to the

personal level. Within digital health technologies, data and algorithms

alone are insufficient and often do not account for human behaviour.

With the growing application of artificial intelligence for healthcare, it

is paramount that populations and individuals facing a disproportion-

ate burden of diabetes and living with health disparities are repre-

sented at all stages from the development of a technology through

algorithm development, data acquisition, validation, and implementa-

tion. At present, there is certainty that digital health technologies will

improve health outcomes and reduce costs but there remains consid-

erable uncertainty that digital health technologies will deliver health

equity, narrowing the gap between what is and what ought to be.112
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