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aternal health is a worldwide issue,

and the United States is no excep-

tion. In fact, it has the highest mater-

nal mortality rate of all developed

countries.! Racial disparities exist

across all US income and education
levels, with maternal mortality among Black women
occurring three times more often than among White
women,” due to inequities in access and care.’ The mater-
nal health ecosystem can do more than just ensuring
that women survive pregnancy.* However, substantial
challenges remain in identifying and addressing patient
needs efficiently and equitably. While not a silver bullet,
digitally enabled care and tools could help increase access
to and utilization of timely and tailored care.’

To understand how digital tools can be helpful and how
maternal health—focused organizations are using tech-
nology and digital tools to improve health care dispari-
ties and access for people across the pregnancy journey,

the Deloitte Center for Health Solutions conducted a
survey in the United States in July and August 2023 of
2,000 people who were pregnant in the previous two
years and interviewed a wide range of stakeholders (see
“Appendix: Study methodology, respondent profiles,
and data analysis” for more information). We found that
digital tools could boost maternal health empowerment,
with more than 70% of respondents using digital tools
to manage specific health needs, going beyond accessing
health care and receiving or sending communication.

However, Black, mixed-race, and Hispanic respondents
were twice as likely as White respondents to say that digi-
tal tools for maternal health did not meet their personal
needs or align with their cultural backgrounds. This indi-
cates that, as US health care providers work to activate
a maternal health ecosystem that improves pregnancy
and child health outcomes, it’s important to understand
people’s unique experiences and needs when using digital
tools to support maternal health and equity.



Digital tools could improve access
to care and help manage maternal
healthneeds

igital tools for maternal health can act
as a gateway to enhance accessibility
to care teams and health services, and
to aid patients in addressing specific
needs. According to the survey findings,
patients of all racial groups are using

patient portals and mobile health apps most frequently

across the pregnancy journey (figure 1). Nearly half of

the respondents use digital tools to access care, with 49%

using the tools to schedule appointments and 36 % using

them to communicate with their care team (figure 2).

Figure 1

Patient portals, online scheduling platforms, and commu-
nication tools are the bare minimum that should be
provided to patients to access care. However, a deeper
look shows that using digital tools can help patients meet
more specific needs when it comes to getting the care
they need. According to the survey, 77% of respondents
are using digital tools to monitor reproductive cycles,
manage weight and nutrition, support mental health,

and educate themselves on maternal health.

There's potential to expand the variety of digital tools used during the pregnancy journey

Digital tools used during the pregnancy journey (preconception, prenatal, and postpartum)

63%

Patient
portals

62%
51%
4%
I 33% 32%
Mobile Online Wearables Telemedicine/ Text
health apps education virtual care messaging
tools platform

Notes: Base-respondents who have used digital tools during pregnancy journey. N = 1,841.

Source: Deloitte Maternal Health and Digital Tools survey 2023.
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Remote patient Health-based
monitoring social media
devices influencers



Figure 2
Digital tools for maternal health are most commonly used to access care and manage specific
healthneeds

Scheduling appointments 49%

Communicating with doctors or nurses 6%

Maternal health education 339

Tracking ovulation 2%6%

Mental health support 26%

Managing weight and nutrition %%

Connecting to health care services 23%

Tracking vitals 2%

Community or social support 14%

Medication reminders 9%

Tracking sleep 10%

Accessing culturally relevant services

(2]

O\o III|‘|

Substance use support
3%

Notes: Respondents were asked to select the top three digital tools and resources that could potentially assist with maternal health.
Base-respondents who have used digital tools during pregnancy journey. N = 1,841.

Source: Deloitte Maternal Health and Digital Tools survey 2023.



Through our focus group and interviews, we found that,
overall, health care providers are already using some
digital tools like telehealth but are interested in venturing
further. Advancements like virtual doula care have been
shown to educate patients on maternal warning signs,
help manage mental health, provide emotional support
during pregnancy, and ultimately reduce the need for a
cesarean delivery.® Boosting health systems’ proficiency
in using digital tools for maternal health is important
to effectively address patients’ unique needs. One large
health system is using an artificial intelligence—enabled
pregnancy chatbot that provides a virtual safety net by
sending alerts to the care management team depending
on patient responses and data.”

Figure 3

While the survey responses suggest that digital tools
could significantly enhance access to maternal health
services, there’s broader potential for these tools. In fact,
nearly 60% of respondents report that digital tools can
improve communication with care teams, 55% believe
they can increase access to care, and 40% think they can
help reduce out-of-pocket costs (figure 3). Some inter-
viewees also noted that digital tools can contribute to a
more empowered ecosystem by reinforcing patient voices
and experiences with actionable data.

Digital tools could enhance communication, improve access to care, and reduce patient costs

Facilitating communication between patients
and care teams

Increasing access to care

Reducing out-of-pocket costs

Ensuring the correct care services are delivered

Reducing delays in care delivery

Increasing the safety of care services

Respecting patient preferences and cultural
backgrounds

None p

%

40%

37%

33%

26%

24%

55%

59

%

Notes: Respondents were asked to select the top three areas where digital tools can have the greatest impact to improve the quality of maternal

health care. N = 2,000.

Source: Deloitte Maternal Health and Digital Tools survey 2023.



igital tools can give patients more agency
during interactions with their providers
by supporting their concerns with trend-
ing data points—thereby empowering
them at a deeper level. According to the
leaders we interviewed, when patients
express their concerns about pain, headaches, lack

of fetal movement, or other symptoms, for example,

Using data collected from digital
tools to amplify patient voices

providers don’t always know what to do with the
information. Instead, when patients can share data that
shows their blood pressure changed or that the fetal
movement pattern wasn’t consistent during the previous
few days (see “Empowering patients with data to prevent
stillbirth” for more information), providers can be better
equipped to act.

EMPOWERING PATIENTS WITH DATA TO PREVENT STILLBIRTH

Stillbirth, the loss of a baby at or after 20 weeks
of pregnancy, occurs in about one in 175 births in
the United States. To put it into perspective, the
stillbirth rate is about six times the number of
sudden unexpected infant deaths.? Changes in fetal
movements—particularly decreases orincreases
in the number of movements or changes in the
strength of movements—can be signs the fetus
might be in distress.® Educating and encouraging
people to monitor fetal movements is a low-cost
way to potentially prevent poor outcomes.”

One fetal monitoring tool is Count the Kicks,
a stillbirth prevention program that could help

parents track fetal movements and recognize
patterns. Through an app, the organization’s
website, wristbands, or paper charts, parents
can count the number of movements they feel.
A timer records the amount of time it takes to
reach 10 movements, and parents are asked to
rank the overall strength of the movements during
that session. By collecting daily data, parents can
determine if there have been changes in fetal
movements, such as taking more (or less) time
to reach 10 movements.

Founded by five mothers in lowa who all suffered
a stillbirth or infant death, Count the Kicks has

helped contribute to decreasing lowa's overall
stillbirth rate by about 32% in 10 years and during
the first five years, decreasing the stillbirth rate of
Black mothers in lowa by 39%."

The trending data collected by the app has often
been referred to as a “data download for mom's
intuition.” Many mothers who have used the app
have noticed that providers have taken their
concerns more seriously after seeing the change
in data, and then been able to act on that data.”?




Making digital tools more
equitable and better aligned to

consumers needs

n analyzing the survey results, we examined different

dimensions of the pregnancy experience to under-

stand how supported the respondents felt. We looked

at whether during the pregnancy journey, respondents

felt their health care teams listened to their needs,

believed what they were saying, integrated their pref-
erences into their care plan, and treated them fairly and justly.
Sixty-three percent to 73% of respondents reported that these
aspects happened often or always during their pregnancy
journey (figure 4).

Figure 4

Nearly one-third of respondents did not have positive experiences with their care teams

However, 27% to 37% of respondents said that these aspects
of care did not frequently occur on their patient journey.
Those with negative pregnancy experiences were more likely
to be Black or African American, and to say that digital tools
were not designed to address their personal needs or align
with their cultural background.

In our survey, Black (30%), mixed-race (24%), and Hispanic
(23%) respondents were nearly twice as likely as White
(13%) respondents to say that digital tools for maternal health

How often women experienced the following with their care teams:

Often/always () Sometimes @ Rarely/never

Prefer not to answer

Treated me fairly and justly

Integrated my preferences
into the care plan

Believed what | was saying

Listened to my needs

s

1% 9%

Notes: Respondents were asked how often they had these experiences during interactions with the care team during their collective pregnancy

experience (any prior or current pregnancy). N = 2,000.

Source: Deloitte Maternal Health and Digital Tools survey 2023.



need to be more culturally informed. This could mean
providing the information in different languages for
comprehension, showing what conditions or risk factors
might look like on different skin tones,' or accounting
for cultural stigma related to certain topics like mental
health.'* Cultural tailoring is important for uptake and
effectiveness and is likely to continue to be important in
light of persistent maternal health inequities.

We interviewed a few leaders from remote care
startups who noted that depending on patient needs,
they may offer services in different languages and
account for cultural concordance of the care team (see
“Providing culturally informed care to patients” for more
information). Culturally concordant care—in which
the care team or provider leverages shared cultural
similarities or lived experiences, particularly for patients
from marginalized backgrounds—has been found to
enhance patient care experiences, improve communication
between patients and providers, encourage more frequent
use of recommended health care services like screenings
and checkups, and decrease overall costs through more
efficient care use."

According to Deloitte research, survey respondents,
particularly Black respondents, say it is important to
receive care from clinicians who can understand their
background.'® Interviewees, particularly those providing
direct patient care either virtually or in person, noted the
importance of hiring clinicians from diverse backgrounds

that either share similar life experiences as patients with

marginalized identities, or who can provide culturally
informed care. A startup leader we interviewed noted
that a virtual platform allows for more personalization
and tailoring, as certain populations that may be difficult
to reach in person can be helped in greater numbers
online. For example, this approach could help clinicians
customize care for patients with limited mobility, certain
religious affiliations, or intersectional identities more
efficiently and effectively.

PROVIDING CULTURALLY INFORMED CARE TO PATIENTS

Mohamed Kamara lost his sister to hemorrhage
and his aunt to preeclampsia.” These experiences
are the motivation for InovCares, a maternal health
app Kamara founded to connect women from
diverse cultural backgrounds with culturally aligned
providers both virtually and in person. The app
was built to address the challenges that pregnant
patients from diverse cultural backgrounds typically
face, including long wait times, high costs, and
reduced access to prescriptions, as well as provider-
specific challenges, including administrative and

reimbursement issues.”® Every clinician who works
with InovCares completes an intensive culturally
informed training, including a focus on health
equity, implicit bias, and active listening. A range
of providers, from obstetricians to specialists,
doulas, nutritionists, and mental health providers,
are available for users through the app.®

In addition, InovCares provides remote patient
monitoring (hypertension, diabetes, portable
ultrasound), health assessments, health tracking,

prescription delivery, community support, and
education. From drivers of health to access to
the internet, InovCares works to meet the needs
of its users whether at community health centers,
private practices, or through their health plan. It
has been able to catch prenatal and postpartum
conditions earlier, thus providing treatment earlier,
and has been a resource for patients.?’



https://www2.deloitte.com/us/en/insights/industry/health-care/trust-in-health-care-system.html

Digital maternal health offerings should be designed
for equity. Equity-centered design is a process that
purposefully and continuously incorporates the real-life
experiences of the end users. In this process, end users
are valued as co-designers and their input is considered
important throughout the entire design journey.?! Over
80% of our survey respondents indicated that people
with relevant lived experience should be involved before
a digital resource for maternal health is created, while it’s
being developed, and after it’s launched. Furthermore,
respondents also said that they would be willing to
participate in each of these stages, with 87% of respon-
dents willing to inform before development, 91% during
development, and 92% after a tool is in market. These
findings were consistent across racial groups.

Equity-centered design isn’t merely about ticking boxes
on a static checklist. Instead, it should be an ongoing
process that emphasizes active involvement and inclu-
sion. When designing a tool or offering to address a

specific issue, it is generally beneficial to bring in the
experiences of those most impacted. For example, if the
goal of a resource is to improve patient education on
preeclampsia, then those at greatest risk of preeclampsia
and with lived experience relative to the issues should
inform the process.

Certain tools are specifically designed to prioritize
and amplify community voices and involvement (see
“Amplifying community voices to promote transpar-
ency and accountability” for more information). By
bringing in community voices, digital tools can connect
parents and families with similar or different experiences
to provide helpful insight and support to navigate the
maternal health journey. Community perspectives can
also offer greater transparency into care systems, not
only helping families, but also advancing accountability
and improvements for organizations and hospitals across
the health system.

AMPLIFYING COMMUNITY VOICES TO PROMOTE TRANSPARENCY AND ACCOUNTABILITY

Kimberly Seals Allers created and founded Irth, a
platform championing “birth without the B of bias,”
inspired by her personal birthing experience.”2 The
platform serves as a community-driven review hub,
enabling users to publicly share their experiences
with OB-GYNs and pediatricians. The platform helps
address the need for transparency in health care,
given the high maternal mortality rates overall
and for Black women. Leveraging technology, Irth
transforms qualitative narratives into quantitative
data, helping to bridge information gaps, foster

transparency, and support a community-driven
movement toward informed decision-making by
health systems, plans, and physicians.?

Irth's impact includes not only individual stories, but
also actively raising awareness about experiences
and disparities in health care and empowering
users to make informed choices. Irth’s reviews are
turned into robust qualitative data to work directly
with hospitals, payers, and providers to provide
more respectful and equitable care. This helps

to advance accountability in the health system
with publicly shared ratings and reviews, and a
community-centered hospital improvement process.
By providing a transparent space for dialogue, the
platform intends to contribute to positive change
in maternal health care by establishing community
partnerships and advocating for health system
reform and a more patient-centric health care
ecosystem.




Digital tools can he difficult for
people to access and use

urvey participants expressed a strong need
for consumer-friendly and accessible digital
resources. In particular, the respondents high-
lighted the need for better access, improved
integration and interoperability, and less
information overload.

Increase access by reducing costs: Nearly half of the
respondents (49%) noted reducing the cost of tools and
related digital services as a key improvement going
forward. Access to tools is merely the starting point.
The economic impact of poor maternal health is already
substantial, and economic challenges to solutions may
also compound the problem.

Improve integration and interoperability: Nearly
a quarter of the survey respondents noted the lack
of interoperability as a challenge when using digi-
tal tools. Interoperable tools allow multiple users to
access data from different systems and use that data

to coordinate care.>* Across all subgroups, over half of
the respondents indicated a need to develop a unified
platform for maternal health information in the future.
Structural factors like integration (within an organiza-
tion) and interoperability (between organizations) can be
important to translate data in a timely manner to deliver
better informed care.

Limit information overload: Across all subgroups,
nearly 30% of respondents stated that they had difficulty
deciding which tool to use because there were so many
options, and that too much information was causing
stress. Relatedly, 44% of respondents highlighted a need
to make it easier to understand how to use tools. Digital
offerings should consider the information load and its
impact on users’ ability to use tools effectively and make
decisions for their health. While digital tools can bridge
gaps in access and resolve specific needs, they should
not compound maternal health burdens.

THE INTERSECTION OF TRUST, PRIVACY, AND DIGITAL TOOLS

When respondents were asked about the degree
to which they felt a certain tool was accurate or
unbiased, patient portals ranked the highest at
more than 70% (figure 5). This finding presents
a potential opportunity to design and deploy
resources around the patient portal as a platform
that may facilitate trust more broadly, perhaps
even in other types of tools.

Survey results also show that wearables have
room forimprovement in increasing accuracy, and

mobile health apps have room forimprovement
on accuracy and bias. Text messaging platforms
need even greater improvements on both an
accuracy and bias front. Interestingly, the leaders
we interviewed indicated many technology
startups have found that text messages are an
easy-to-use and inexpensive way to reach more
patient populations, thus improving equity of
access to technology.

Beyond trust in the accuracy of the information

provided by the tool, there appearto be concerns
about the usage of the data that feeds into the
tool. Deloitte research shows that the trust gap is
higherin women, and technology companies should
help overcome this gap by giving consumers more
control over their data and creating transparency
around how the data is being used.”



https://www2.deloitte.com/us/en/insights/industry/technology/bridge-data-privacy-concerns-in-women-with-technology.html

Figure §
To what degree consumers think digital tools are accurate and unbiased

(O Information from this tool is accurate @ Information from this tool is free from bias

77% |

Patient portals

71%

69% |
68%

Remote patient monitoring

69% |

Virtual health/telemedicine

61%
61%
Wearables | % |
q 56%
Mobile health apps e b |
0

51% |

Text messaging platform

. . 47%
Online educational tools | a
. . l 2% |
Health-based social media influencers
0

Notes: Respondents were asked to select how often the statements about digital resources for maternal health were true for them. Chart shows the
percentage of respondents who chose “often true” or “always true.” N = 2,000.

Source: Deloitte Maternal Health and Digital Tools survey 2023.



Overcoming governance
challenges and leveragin
regulatory momentum

rior Deloitte research shows that governance

and organizational ownership of digital health

initiatives are a challenge. Various departments

from strategy, clinical, innovation, and market-

ing to security have a vested interest, leading

to fragmentation. The leaders we interviewed
noted a discrepancy in that consumer-facing tools are gener-
ally managed under marketing, while hospital-centric tools
are often managed under IT, with confusing navigation
between the two. Leveraging various departments and roles
to account for applicable intersections is important, however,
organizations should break siloes and clarify roles and
shared ownership.

Beyond governance within the health system, the regula-

tory landscape across the health ecosystem can play an

important role in generating momentum for equitable
digital transformation in maternal health. Released in
2022, the White House Blueprint for Addressing the
Maternal Health Crisis provides support for innovation
in maternal health and increasing access to digital tools
to advance maternal health equity.

Another challenge we heard from our interviewees is
how the lack of reimbursement impedes the adoption
of digital health options and add-on services. In our
survey, 40% of respondents highlighted the need to cover
digital tools and technologies under an insurance plan.
Looking ahead, overcoming these challenges and lever-
aging supportive policies can help pave the way for a
more accessible and equitable digital health landscape.



https://www2.deloitte.com/us/en/insights/industry/health-care/digital-health-always-on-care.html
https://www.whitehouse.gov/wp-content/uploads/2022/06/Maternal-Health-Blueprint.pdf
https://www.whitehouse.gov/wp-content/uploads/2022/06/Maternal-Health-Blueprint.pdf

Digital tools are not a cure-all

n story after story, women with lived experiences

have called attention to how their questions and

concerns have been met with skepticism and

disregard. From a former professional athlete

detailing postpartum care concerns,* to Black

health professionals, including a pediatrician
and an epidemiologist who died from postpartum
complications,?” to a fatal outcome after a routine
cesarean section,?® the list is long.

We conducted multivariable regression analyses of our
survey data (a technique that allows us to account for
more than one factor at a time) to understand the rela-
tionship between digital tools and pregnancy experiences.
We accounted for digital tool use and utility, as well as
personal factors like age, insurance status, education, and
race. We found that Black respondents were significantly

less likely to report a positive pregnancy experience, and
digital tools did not account for the entire association
with pregnancy experience (see “Appendix” for more
information).

Despite their potential, digital tools are not a cure-all for
the pervasive gaps across the maternal health ecosystem.
Instead, the focus should be on how digital tools can
be used alongside and to enhance other interventions,
including in-person interactions. As one interviewee said,
“We can’t deliver a baby through a screen.” Some start-
ups have developed tools that help ensure consumers
have in-person touch points, so that the human aspect of
care is not lost. Equity- and patient-centered care across
in-person delivery and interactions remains paramount,
and the impact and resolution of this work should not

fall on one sector or one setting.




Addressing maternal health
inequities requires coordination
across the ecosystem

he need to advance equitable maternal

health goes beyond the traditional health

care system. The economic impacts

of poor maternal health extend to the

workforce. Nearly 1.5 million mothers

left the workforce in 2021 due to lack
of maternal and child support, with Black, Hispanic,
and Asian mothers hit hardest.”” Having fewer women
in the workforce costs the US economy $650 billion
annually, with $237 billion in lost wages alone.*® With an
increasingly diverse national population and work-
force,’! sectors within and outside of the health system
should leverage their respective strengths to support
patient-centered and equitable care, in person
and remotely.

Health systems, tech developers, employers, and regula-
tory bodies alike can impact the design and implementa-
tion of digital tools as a supplement to better hybrid care.
Providing access to digital tools or positioning the tools
to increase access to care is just the starting point. Here
are a few potential actions that stakeholders across the
ecosystem could take to help improve maternal health:

® Define where and how equity, data, privacy, and
trust intersect with product or service development
and deployment.

® Tailor resources to meet specific personal and
cultural health needs and make them easier to use.

® Diversify the data that informs the development of
resources to not only include patient experiences,
but also pair clinical information with the social,
economic, and environmental drivers of health
relevant to the broader health ecosystem.

® Collaborate with other sectors to address maternal
health needs and meet patients and families where
they are.

® Engage equitably by listening to those most
impacted and incorporating voices into the devel-
opment of product and services. Also, provide a
clear feedback loop for communities, families, and
patients to have a meaningful voice in the process.’?

As we look at what could be possible in the future of
maternal health, it’s clear that the traditional approach
should evolve. The task at hand is not just about elevat-
ing the standard of care, but also crafting strategies that
are as unique as the patients they serve. Stakeholders
both within and outside the health system can champion
equity and empowerment. And digital tools should be
developed such that they are effective, bias-free, and
easy to use. Such a transformative shift in the maternal
health paradigm can contribute to a healthier, brighter
future for all.



Appendix: Study methodology,
respondent profiles, and data analysis

1. Study methodology

The Deloitte Center for Health Solutions conducted a
survey in the United States in July and August 2023 of
2,000 people ages 18 to 54 who were pregnant in the
previous two years. The sample included a nationally
representative group of Asian, Black, Hispanic, White
and multiracial respondents. We oversampled those who
identify as Black or Hispanic, as well as individuals with
an annual income lower than US$50,000. Age, race, and
ethnicity were weighted to be representative of 2022
Centers for Disease Control and Prevention natality vital
statistics data.>® Region, income, and education were
weighted to be representative of all women ages 18 to
54 in the US census.>* We asked about their use of digital
tools, including patient portals, mobile health apps, online
education tools, wearables, telemedicine and virtual care,
text messaging platforms, remote patient monitoring
devices, and health-based social media influencers.
To supplement the survey findings, we interviewed 20
executives from maternal health-focused organizations
in the United States comprising academic medical centers,
digital health technology startups, community-based
organizations, health systems, clinics, and professional
and patient advocacy groups.

We also led a focus group discussion in May 2023 with
10 hospital and health information executives associated
with the College of Healthcare Information Management
Executives. We recognize that there is no one

definition of what a family looks like and who is on the
maternal health journey. In this paper, we refer to women,
mothers, families, patients, pregnant people, people
with relevant lived experience, and consumers broadly
to reflect the various ways our society experiences
maternal health.

digital tools be part of the so

Maternal health inequities persist. Ca

—_
o



2. Deloitte Center for Health Solution’s Maternal Health and Digital Tools Survey 2023 respondent profiles

Figure 6

Profile of survey respondents

Deloitte conducted an online survey of 2,000 people who were pregnant in the last 2 years from July to August 2023

Age N (w) % Household income N (w) % Race N (w) %
18-24 430 22 Less than US$25,000 286 14 White 1149 58
25-34 1100 & US$25,000-US$49,999 396 20 Black 382 19
25-34 437 22 USS$50,000-US$74,999 397 20 Asian 149 7
45-54 33 2 US$75,000-US$99,999 330 17 Mixed/multiple race 174 9

US$100,000 or more 991 30 Otherraces 145 7

Generation

Health insurance type Ethnicity
Generation Z (born 1997 or later) | 596 27
Millennials (born 1982-1996) 1,294 65 Employer 893 56 Hispanic 468 23
Generation X (born 1965-1981) | 110 6 Medicaid 465 29 Non-Hispanic 1,532 77
Health insurance marketplace | 177 1
Medicare 38 2
Other 32 2

Notes: N = 2,000; N (w) means weighted N. Percentages may not add up to 100% due to rounding.

Source: Deloitte Maternal Health and Digital Tools survey 2023.

3. Data Analysis

All reported survey findings are based on descrip-
tive statistical analyses of comparisons among
groups. We report statistically significant findings,
with significance tested at a p-value less than 0.5.

Regression analyses: To better understand factors
related to maternal health experiences, we used
multivariable regression analyses on 1,841 survey
responses, comprising those who used digital tools
during their pregnancy experience. The outcome
or dependent variable of interest is a positive
pregnancy experience. This is a composite binary

outcome based on responses to whether in their
prior pregnancy experience, respondents were
always or often listened to, believed, had their pref-
erences integrated into the care plan, and treated
fairly and justly.

— In the first regression, we examined the influ-
ence of sociodemographic measures (age, race,
ethnicity, education, and insurance source).
Age, race, and education are categorical varia-
bles (see “Appendix” regression table for cate-
gories). Ethnicity is a binary response, given its
potential overlap with race. Insurance options
are also treated as separate binary options, as



respondents could have more than one insurance
source. Findings show a positive relationship
between employer-sponsored health insurance,
Medicaid insurance, and a positive pregnancy
experience, but a negative relationship for Black
or African American respondents.

In the second regression, we controlled for the
same sociodemographic measures and exam-
ined whether the number of tools used (binary
variable of low, up to 3, vs. high, 4 or more) was
associated with indicating a positive pregnancy
experience. The number of digital tools was not
associated with the outcome.

In the third regression, we controlled for the
same sociodemographic measures and examined
whether the types of tools used (binary variables
for each tool) were associated with indicating
a positive pregnancy experience. We observed
a positive association for those using patient
portals, but a negative association for those
using social media influencers.

— In the fourth regression, we controlled for the
same sociodemographic measures and examined
whether the utility of the tool was associated
with indicating a positive pregnancy experience.
Utility due to convenient communication with
the care team and solving specific problems
or needs had a positive association with
the outcome.

— The significant insurance and race relationships
we observed remained stable across all regres-
sions. Based on the negative statistical associ-
ation for Black respondents, we also explored
statistical interactions for Black respondents,
insurance access, and the significant tool meas-
ures. However, these did not significantly change
the primary finding that access to care and digi-
tal tools does not completely account for the
quality of the pregnancy experience for Black
respondents.




Regression 1

Independent variables

Positive health care experience
Odds ratio (95% CI)

18-34 yrs group 0.222 0.88 (0.72-1.08)
35+ Ers iroui Comiarison Comiarison
Asian 0.639 1.08 (0.77-1.52)
Black or African American 0.003 0.70 (0.55-0.88)
Middle Eastern, North African, Near Eastern, other race 0103 1.62 (0.91-2.91)
Mixed race or multiple race 0.239 0.80 (0.54-1.16)
Native American, Alaska Native or First Nations 0.604 0.86 (0.48-1.53)
Native Hawaiian or other Pacific islander 014 244 (0.75-7.99)
Prefer not to answer 0.685 118 (0.53-2.62)
White Comparison Comparison
Ethnicity

0.82(0.63-1.06)
Education
Associate degree or professional certification 0.357 116 (0.85-1.59)
Bachelor's degree 0.05 1.33 (1.00-1.76)
Doctorate, Master's degree 0.707 0.93 (0.65-1.34)
High school graduate, diploma, or the equivalent, up to grade 12, no degree 0484 0.91(0.70-1.18)
Some college credit, no degree Comparison Comparison
Other 0.176 0.34(0.07-1.63)

Employer 0 1.91(1.46-2.52)
Health insurance marketplace/exchange/connector 0.608 111(0.75-1.62)
Indian Health Service, other source 0.209 1.87 (0.70-4.98)
Medicaid 0 1.70 (1.28-2.25)
Medicare 0.657 117 (0.59-2.31)
Military health care 0.741 116 (0.47-2.87)

Note: N = 1,841.

Source: Deloitte analysis.



Regression 2

Independent variables

Positive health care experience
Odds ratio (95% Cl)

18-34 yrs group 0.22 0.88 (0.72-1.08)
35+ yrs group Comiarison Comiarison
Asian 0.64 1.09 (0.77-1.52)
Black or African American 0 0.70 (0.55-0.89)
Middle Eastern, North African, Near Eastern, other race 01 1.63(0.91-2.92)
Mixed race or multiple race 0.23 0.79 (0.54-1.16)
Native American, Alaska Native or First Nations 0.6 0.86 (0.48-1.53)
Native Hawaiian or other Pacific islander 0.14 244 (0.75-7.99)
Prefer not to answer 0.69 118 (0.53-2.62)
White Comparison Comparison

Ethnicity

0.82(0.63-1.06)
Education
Associate degree or professional certification 0.36 116 (0.85-1.59)
Bachelor's degree 0.05 1.32 (1.00-1.76)
Doctorate, Master's degree 0.7 0.93 (0.65-1.33)
High school graduate, diploma, or the equivalent, up to grade 12, no degree 0.51 0.92 (0.70-1.19)
Some college credit, no degree Comparison Comparison

Other 0.8 0.34 i0.07—1.65i
Employer 0 1.90 (1.44-2.51)
Health insurance marketplace/exchange/connector 0.64 110 (0.75-1.61)
Indian Health Service, other source 0.21 1.88 (0.71-5.01)
Medicaid 0 1.69 (1.27-2.24)
Medicare 0.67 116 (0.59-2.30)
Military health care 0.74 117 (0.47-2.88)
Used 1to 3 tools Comparison Comparison
Used 4 or more tools 0.63 1.05 (0.87-1.27)
Note: N = 1,841.

Source: Deloitte analysis.
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Regression 3

Independent variables

18-34 yrs group

0.278

Positive health care experience
Odds ratio (95% Cl)

0.89 (0.72-1)

35+ grs iroup Comparison Comparison

Asian 0459 114 (0.81-1.60)
Black or African American 0.009 0.73 (0.57-0.92)
Middle Eastern, North African, Near Eastern, other race 0.108 1.62 (0.90-2.91)
Mixed race or multiple race 0.305 0.82 (0.56-1.20)
Native American, Alaska Native or First Nations 0.638 0.87 (0.49-1.55)
Native Hawaiian or other Pacific islander 0127 2.51(0.77-8.20)
Prefer not to answer 0.575 1.26 (0.56-2.84)
White Comparison Comparison

Ethnicity

Hispanic
Education

0.84 (0.65-1.09)

Associate degree or professional certification 0.31 1.18(0.86-1.62)
Bachelor's degree 0.028 1.38(1.03-1.84)
Doctorate, Master's degree 0.886 0.97 (0.68-1.40)
High school graduate, diploma, or the equivalent, up to grade 12, no degree 0.582 0.93 (0.71-1.21)
Some college credit, no degree Comparison Comparison
Other 0.14 0.30 (0.06-147)
Employer 0 1.81(1.37-2.40)
Health insurance marketplace/exchange/connector 0.59 111(0.75-1.64)
Indian Health Service, other source 0.309 1.67 (0.62-4.46)
Medicaid 0.001 1.61(1.21-2.15)
Medicare 0.631 118 (0.60-2.35)
Military health care 0.97 1.02 (041-2.53)

Tool type

Mobile health apps 0.831 1.02 (0.82-1.28)
Online educational tools, health websites, and blogs 0.6 0.94 (0.76-1.17)
Patient portals 0.033 1.31(1.02-1.68)
Virtual care/telehealth 0.988 1.00 (0.81-1.23)
Remote monitoring devices 0181 0.87(0.71-1.07)
Wearables 0.679 1.04 (0.85-1.28)
Text messaging platform 0.392 0.92 (0.75-112)
Health based influencer from social media sites 0.029 0.80 (0.65-0.98)

Note: N = 1,841.

Source: Deloitte analysis.



Regression 4

Independent variables

Positive health care experience

Odds ratio (95% CI)

18-34 yrs group 0.209 0.87 (0.71-1.08)
35+ yrs group Comparison Comparison
Asian 0.579 110 (0.78-1.55)
Black or African American 0.01 0.73 (0.57-0.93)
Middle Eastern, North African, Near Eastern, other race 0125 1.59 (0.88-2.86)
Mixed race or multiple race 0.202 0.78 (0.53-1.14)
Native American, Alaska Native or First Nations 0.555 0.84 (0.47-1.51)
Native Hawaiian or other Pacific islander 0.08 2.96 (0.88-9.98)
Prefer not to answer 0.69 118 (0.53-2.64)

White
Ethnicity

Hispanic
Education

Comparison

Comparison

0.85(0.65-1.10)

Associate degree or professional certification 0.0.357 31 116 (0.84-1.60)
Bachelor's degree 0.031 1.37(1.03-1.83)
Doctorate, Master's degree 0.939 0.99 (0.69-142)
High school graduate, diploma, or the equivalent, up to grade 12, no degree 0.542 0.92 (0.71-1.20)
Some college credit, no degree Comparison Comparison
Other 0156 0.32 (0.07-1.55)
Employer 0 1.72 (1.30-2.29)
Health insurance marketplace/exchange/connector 0.834 1.04 (0.71-1.54)
Indian Health Service, other source 0179 2.00(0.73-547)
Medicaid 0.003 1.56 (1.17-2.08)
Medicare 0.928 1.03 (0.52-2.06)
Military health care 0.916 1.05 (042-2.62)
Reasons tools were useful

Privacy was protected 0.101 1.29 (0.95-1.75)
Understood how to use the resource 0.061 1.33(0.99-1.78)
Easily access the tool(s) 0.081 1.29 (0.97-1.70)
Tools were affordable 0.221 0.82 (0.60-1.12)
Solved the need or problem that | had 0.009 1.47 (1.10-1.96)
Tailored to my personal or cultural background 0.313 0.82 (0.55-1.21)
Personalized to my specific health needs 0.076 1.30 (0.97-1.74)
Helped me conveniently communicate with my care team 0.023 1.39 (1.05-1.85)
Helped my health care providers communicate with each other 0449 112 (0.83-1.52)
Other 0.278 047 (012-1.85)

Note: N = 1,841.

Source: Deloitte analysis.
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	However, 27% to 37% of  respondents said that these aspects of care did not frequently occur on their patient journey. Those with negative pregnancy experiences were more likely to be Black or African American, and to say that digital tools were not designed to address their personal needs or align with their cultural background.In our survey, Black (30%), mixed-race (24%), and Hispanic (23%) respondents were nearly twice as likely as White (13%) respondents to say that digital tools for maternal health 
	Figure 4
	Nearly one-third of respondents did not have positive experiences with their care teams
	How often women experienced the following with their care teams:
	Figure
	Notes: Respondents were asked how often they had these experiences during interactions with the care team during their collective pregnancy experience (any prior or current pregnancy). N = 2,000.
	Source: Deloitte Maternal Health and Digital Tools survey 2023. 
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	need to be more culturally informed. This could mean providing the information in different languages for comprehension, showing what conditions or risk factors might look like on different skin tones,13 or accounting for cultural stigma related to certain topics like mental health.14 Cultural tailoring is important for uptake and effectiveness and is likely to continue to be important in light of persistent maternal health inequities.We interviewed a few leaders from remote care  startups who noted that de
	that either share similar life experiences as patients with marginalized identities, or who can provide culturally informed care. A startup leader we interviewed noted that a virtual platform allows for more personalization and tailoring, as certain populations that may be difficult to reach in person can be helped in greater numbers online. For example, this approach could help clinicians customize care for patients with limited mobility, certain religious affiliations, or intersectional identities more ef
	PROVIDING CULTURALLY INFORMED CARE TO PATIENTS
	Mohamed Kamara lost his sister to hemorrhage and his aunt to preeclampsia.17 These experiences are the motivation for InovCares, a maternal health app Kamara founded to connect women from diverse cultural backgrounds with culturally aligned providers both virtually and in person. The app was built to address the challenges that pregnant patients from diverse cultural backgrounds typically face, including long wait times, high costs, and reduced access to prescriptions, as well as provider-specific challenge
	reimbursement issues.18 Every clinician who works with InovCares completes an intensive culturally informed training, including a focus on health equity, implicit bias, and active listening. A range of providers, from obstetricians to specialists, doulas, nutritionists, and mental health providers, are available for users through the app.19 In addition, InovCares provides remote patient monitoring (hypertension, diabetes, portable ultrasound), health assessments, health tracking, 
	prescription delivery, community support, and education. From drivers of health to access to the internet, InovCares works to meet the needs of its users whether at community health centers, private practices, or through their health plan. It has been able to catch prenatal and postpartum conditions earlier, thus providing treatment earlier, and has been a resource for patients.20 
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	Digital maternal health offerings should be designed for equity. Equity-centered design is a process that purposefully and continuously incorporates the real-life experiences of the end users. In this process, end users are valued as co-designers and their input is considered important throughout the entire design journey.21 Over 80% of our survey respondents indicated that people with relevant lived experience should be involved before a digital resource for maternal health is created, while it’s being dev
	Equity-centered design isn’t merely about ticking boxes on a static checklist. Instead, it should be an ongoing process that emphasizes active involvement and inclu-sion. When designing a tool or offering to address a 
	specific issue, it is generally beneficial to bring in the experiences of those most impacted. For example, if the goal of a resource is to improve patient education on preeclampsia, then those at greatest risk of preeclampsia and with lived experience relative to the issues should inform the process. 
	Certain tools are specifically designed to prioritize and amplify community voices and involvement (see “Amplifying community voices to promote transpar-ency and accountability” for more information). By bringing in community voices, digital tools can connect parents and families with similar or different experiences to provide helpful insight and support to navigate the maternal health journey. Community perspectives can also offer greater transparency into care systems, not only helping families, but also
	AMPLIFYING COMMUNITY VOICES TO PROMOTE TRANSPARENCY AND ACCOUNTABILITY
	Kimberly Seals Allers created and founded Irth, a platform championing “birth without the B of bias,” inspired by her personal birthing experience.22 The platform serves as a community-driven review hub, enabling users to publicly share their experiences with OB-GYNs and pediatricians. The platform helps address the need for transparency in health care, given the high maternal mortality rates overall and for Black women. Leveraging technology, Irth transforms qualitative narratives into quantitative data, h
	transparency, and support a community-driven movement toward informed decision-making by health systems, plans, and physicians.23Irth’s impact includes not only individual stories, but also actively raising awareness about experiences and disparities in health care and empowering users to make informed choices. Irth’s reviews are turned into robust qualitative data to work directly with hospitals, payers, and providers to provide more respectful and equitable care. This helps 
	to advance accountability in the health system with publicly shared ratings and reviews, and a community-centered hospital improvement process. By providing a transparent space for dialogue, the platform intends to contribute to positive change in maternal health care by establishing community partnerships and advocating for health system reform and a more patient-centric health care ecosystem.
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	Digital tools can be difficult for people to access and use
	Survey participants expressed a strong need for consumer-friendly and accessible digital resources. In particular, the respondents high-lighted the need for better access, improved integration and interoperability, and less information overload.
	• Increase access by reducing costs: Nearly half of the respondents (49%) noted reducing the cost of tools and related digital services as a key improvement going forward. Access to tools is merely the starting point. The economic impact of poor maternal health is already substantial, and economic challenges to solutions may also compound the problem. 
	• Improve integration and interoperability: Nearly a quarter of the survey respondents noted the lack of interoperability as a challenge when using digi-tal tools. Interoperable tools allow multiple users to access data from different systems and use that data 
	to coordinate care.24 Across all subgroups, over half of the respondents indicated a need to develop a unified platform for maternal health information in the future. Structural factors like integration (within an organiza-tion) and interoperability (between organizations) can be  important to translate data in a timely manner to deliver better informed care.
	• Limit information overload: Across all subgroups, nearly 30% of respondents stated that they had difficulty deciding which tool to use because there were so many options, and that too much information was causing stress. Relatedly, 44% of respondents highlighted a need to make it easier to understand how to use tools. Digital offerings should consider the information load and its impact on users’ ability to use tools effectively and make decisions for their health. While digital tools can bridge gaps in a
	THE INTERSECTION OF TRUST, PRIVACY, AND DIGITAL TOOLS
	When respondents were asked about the degree to which they felt a certain tool was accurate or unbiased, patient portals ranked the highest at more than 70% (figure 5). This finding presents a potential opportunity to design and deploy resources around the patient portal as a platform that may facilitate trust more broadly, perhaps even in other types of tools. 
	Survey results also show that wearables have room for improvement in increasing accuracy, and 
	mobile health apps have room for improvement on accuracy and bias. Text messaging platforms need even greater improvements on both an accuracy and bias front. Interestingly, the leaders we interviewed indicated many technology startups have found that text messages are an  easy-to-use and inexpensive way to reach more patient populations, thus improving equity of access to technology.
	Beyond trust in the accuracy of the information 
	provided by the tool, there appear to be concerns about the usage of the data that feeds into the tool. Deloitte research shows that the trust gap is higher in women, and technology companies should help overcome this gap by giving consumers more control over their data and creating transparency around how the data is being used.25 
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	Figure 5
	To what degree consumers think digital tools are accurate and unbiased
	Figure
	Notes: Respondents were asked to select how often the statements about digital resources for maternal health were true for them. Chart shows thepercentage of respondents who chose “often true” or “always true.” N = 2,000.
	Source: Deloitte Maternal Health and Digital Tools survey 2023. 
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	Overcoming governance challenges and leveraging regulatory momentum
	Prior Deloitte research shows that governance and organizational ownership of digital health initiatives are a challenge. Various departments from strategy, clinical, innovation, and market-ing to security have a vested interest, leading to fragmentation. The leaders we interviewed noted a discrepancy in that consumer-facing tools are gener-ally managed under marketing, while hospital-centric tools are often managed under IT, with confusing navigation between the two. Leveraging various departments and role
	Beyond governance within the health system, the regula-tory landscape across the health ecosystem can play an 
	important role in generating momentum for equitable digital transformation in maternal health. Released in 2022, the White House Blueprint for Addressing the Maternal Health Crisis provides support for innovation in maternal health and increasing access to digital tools to advance maternal health equity.
	Another challenge we heard from our interviewees is how the lack of reimbursement impedes the adoption of digital health options and add-on services. In our survey, 40% of respondents highlighted the need to cover digital tools and technologies under an insurance plan. Looking ahead, overcoming these challenges and lever-aging supportive policies can help pave the way for a more accessible and equitable digital health landscape.
	Figure

	Page15
	Digital tools are not a cure-all
	In story after story, women with lived experiences have called attention to how their questions and concerns have been met with skepticism and disregard. From a former professional athlete detailing postpartum care concerns,26 to Black health professionals, including a pediatrician and an epidemiologist who died from postpartum  complications,27 to a fatal outcome after a routine  cesarean section,28 the list is long. 
	We conducted multivariable regression analyses of our survey data (a technique that allows us to account for more than one factor at a time) to understand the rela-tionship between digital tools and pregnancy experiences. We accounted for digital tool use and utility, as well as personal factors like age, insurance status, education, and race. We found that Black respondents were significantly 
	less likely to report a positive pregnancy experience, and digital tools did not account for the entire association with pregnancy experience (see “Appendix” for more information).
	Despite their potential, digital tools are not a cure-all for the pervasive gaps across the maternal health ecosystem. Instead, the focus should be on how digital tools can be used alongside and to enhance other interventions, including in-person interactions. As one interviewee said, “We can’t deliver a baby through a screen.” Some start-ups have developed tools that help ensure consumers have in-person touch points, so that the human aspect of care is not lost. Equity- and patient-centered care across in-
	Figure
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	Addressing maternal health inequities requires coordination across the ecosystem
	The need to advance equitable maternal health goes beyond the traditional health care system. The economic impactsof poor maternal health extend to the  workforce. Nearly 1.5 million mothers left the workforce in 2021 due to lack of maternal and child support, with Black, Hispanic, and Asian mothers hit hardest.29 Having fewer women in the workforce costs the US economy $650 billion  annually, with $237 billion in lost wages alone.30 With an  increasingly diverse national population and work-force,31 sector
	Health systems, tech developers, employers, and regula-tory bodies alike can impact the design and implementa-tion of digital tools as a supplement to better hybrid care. Providing access to digital tools or positioning the tools to increase access to care is just the starting point. Here are a few potential actions that stakeholders across the ecosystem could take to help improve maternal health:
	• Define where and how equity, data, privacy, and trust intersect with product or service development and deployment. 
	• Tailor resources to meet specific personal and cultural health needs and make them easier to use. 
	• Diversify the data that informs the development of resources to not only include patient experiences, but also pair clinical information with the social, economic, and environmental drivers of health  relevant to the broader health ecosystem. 
	• Collaborate with other sectors to address maternal health needs and meet patients and families where they are. 
	• Engage equitably by listening to those most impacted and incorporating voices into the devel-opment of product and services. Also, provide a clear feedback loop for communities, families, and patients to have a meaningful voice in the process.32 
	As we look at what could be possible in the future of maternal health, it’s clear that the traditional approach should evolve. The task at hand is not just about elevat-ing the standard of care, but also crafting strategies that are as unique as the patients they serve. Stakeholders both within and outside the health system can champion equity and empowerment. And digital tools should be developed such that they are effective, bias-free, and easy to use. Such a transformative shift in the maternal health pa
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	Appendix: Study methodology, respondent profiles, and data analysis 
	1. Study methodology
	The Deloitte Center for Health Solutions conducted a survey in the United States in July and August 2023 of 2,000 people ages 18 to 54 who were pregnant in the previous two years. The sample included a nationally representative group of Asian, Black, Hispanic, White and multiracial respondents. We oversampled those who identify as Black or Hispanic, as well as individuals with an annual income lower than US$50,000. Age, race, and ethnicity were weighted to be representative of 2022 Centers for Disease Contr
	We also led a focus group discussion in May 2023 with 10 hospital and health information executives associated with the College of Healthcare Information Management Executives. We recognize that there is no one 
	definition of what a family looks like and who is on the  maternal health journey. In this paper, we refer to women,  mothers, families, patients, pregnant people, people with relevant lived experience, and consumers broadly to reflect the various ways our society experiences  maternal health.
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	2. Deloitte Center for Health Solution’s Maternal Health and Digital Tools Survey 2023 respondent profiles
	Figure 6
	Profile of survey respondents
	Deloitte conducted an online survey of 2,000 people who were pregnant in the last 2 years from July to August 2023
	Figure
	Notes: N = 2,000; N (w) means weighted N. Percentages may not add up to 100% due to rounding.
	Source: Deloitte Maternal Health and Digital Tools survey 2023. 
	3. Data Analysis 
	• All reported survey findings are based on descrip-tive statistical analyses of comparisons among groups. We report statistically significant findings, with significance tested at a p-value less than 0.5. 
	• Regression analyses: To better understand factors related to maternal health experiences, we used multivariable regression analyses on 1,841 survey responses, comprising those who used digital tools during their pregnancy experience. The outcome or dependent variable of interest is a positive pregnancy experience. This is a composite binary 
	outcome based on responses to whether in their prior pregnancy experience, respondents were always or often listened to, believed, had their pref-erences integrated into the care plan, and treated fairly and justly. 
	– In the first regression, we examined the influ-ence of sociodemographic measures (age, race, ethnicity, education, and insurance source). Age, race, and education are categorical varia-bles (see “Appendix” regression table for cate-gories). Ethnicity is a binary response, given its potential overlap with race. Insurance options are also treated as separate binary options, as 
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	respondents could have more than one insurance source. Findings show a positive relationship between employer-sponsored health insurance, Medicaid insurance, and a positive pregnancy experience, but a negative relationship for Black or African American respondents.
	– In the second regression, we controlled for the same sociodemographic measures and exam-ined whether the number of tools used (binary variable of low, up to 3, vs. high, 4 or more) was associated with indicating a positive pregnancy experience. The number of digital tools was not associated with the outcome. 
	– In the third regression, we controlled for the same sociodemographic measures and examined whether the types of tools used (binary variables for each tool) were associated with indicating a positive pregnancy experience. We observed a positive association for those using patient portals, but a negative association for those using social media influencers. 
	– In the fourth regression, we controlled for the same sociodemographic measures and examined whether the utility of the tool was associated with indicating a positive pregnancy experience.  Utility due to convenient communication with the care team and solving specific problems or needs had a positive association with  the outcome. 
	– The significant insurance and race relationships we observed remained stable across all regres-sions. Based on the negative statistical associ-ation for Black respondents, we also explored statistical interactions for Black respondents, insurance access, and the significant tool meas-ures. However, these did not significantly change the primary finding that access to care and digi-tal tools does not completely account for the quality of the pregnancy experience for Black respondents.
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	Regression 1
	Independent variables  
	Independent variables  
	Independent variables  
	Positive health care experience 

	TR
	p-value 
	Odds ratio (95% CI) 

	Age 
	Age 

	18–34 yrs group 
	18–34 yrs group 
	0.222 
	0.88 (0.72–1.08) 

	35+ yrs group 
	35+ yrs group 
	Comparison 
	Comparison 

	Race 
	Race 

	Asian 
	Asian 
	0.639 
	1.08 (0.77–1.52) 

	Black or African American 
	Black or African American 
	0.003 
	0.70 (0.55–0.88) 

	Middle Eastern, North African, Near Eastern, other race 
	Middle Eastern, North African, Near Eastern, other race 
	0.103 
	1.62 (0.91–2.91) 

	Mixed race or multiple race 
	Mixed race or multiple race 
	0.239 
	0.80 (0.54–1.16) 

	Native American, Alaska Native or First Nations 
	Native American, Alaska Native or First Nations 
	0.604 
	0.86 (0.48–1.53) 

	Native Hawaiian or other Pacific islander 
	Native Hawaiian or other Pacific islander 
	0.14 
	2.44 (0.75–7.99) 

	Prefer not to answer 
	Prefer not to answer 
	0.685 
	1.18 (0.53–2.62) 

	White 
	White 
	Comparison 
	Comparison 

	Ethnicity 
	Ethnicity 

	Hispanic 
	Hispanic 
	0.13 
	0.82 (0.63–1.06) 

	Education 
	Education 

	Associate degree or professional certification 
	Associate degree or professional certification 
	0.357 
	1.16 (0.85–1.59) 

	Bachelor's degree 
	Bachelor's degree 
	0.05 
	1.33 (1.00–1.76) 

	Doctorate, Master's degree 
	Doctorate, Master's degree 
	0.707 
	0.93 (0.65–1.34) 

	High school graduate, diploma, or the equivalent, up to grade 12, no degree 
	High school graduate, diploma, or the equivalent, up to grade 12, no degree 
	0.484 
	0.91 (0.70–1.18) 

	Some college credit, no degree 
	Some college credit, no degree 
	Comparison 
	Comparison 

	Other
	Other
	0.176 
	0.34 (0.07–1.63) 

	Insurance 
	Insurance 

	Employer 
	Employer 
	0 
	1.91 (1.46–2.52) 

	Health insurance marketplace/exchange/connector 
	Health insurance marketplace/exchange/connector 
	0.608 
	1.11 (0.75–1.62) 

	Indian Health Service, other source 
	Indian Health Service, other source 
	0.209 
	1.87 (0.70–4.98) 

	Medicaid 
	Medicaid 
	0 
	1.70 (1.28–2.25) 

	Medicare 
	Medicare 
	0.657 
	1.17 (0.59–2.31) 

	Military health care 
	Military health care 
	0.741 
	1.16 (0.47–2.87) 


	Note: N = 1,841.
	Source: Deloitte analysis. 

	Page21
	Regression 2
	Independent variables 
	Independent variables 
	Independent variables 
	Positive health care experience 

	TR
	p-value 
	Odds ratio (95% CI) 

	Age 
	Age 

	18–34 yrs group 
	18–34 yrs group 
	0.22 
	0.88 (0.72–1.08) 

	35+ yrs group 
	35+ yrs group 
	Comparison 
	Comparison 

	Race 
	Race 

	Asian 
	Asian 
	0.64 
	1.09 (0.77–1.52) 

	Black or African American 
	Black or African American 
	0
	0.70 (0.55-0.89) 

	Middle Eastern, North African, Near Eastern, other race 
	Middle Eastern, North African, Near Eastern, other race 
	0.1 
	1.63 (0.91–2.92) 

	Mixed race or multiple race 
	Mixed race or multiple race 
	0.23 
	0.79 (0.54–1.16) 

	Native American, Alaska Native or First Nations 
	Native American, Alaska Native or First Nations 
	0.6 
	0.86 (0.48–1.53) 

	Native Hawaiian or other Pacific islander 
	Native Hawaiian or other Pacific islander 
	0.14 
	2.44 (0.75–7.99) 

	Prefer not to answer 
	Prefer not to answer 
	0.69 
	1.18 (0.53–2.62) 

	White 
	White 
	Comparison 
	Comparison 

	Ethnicity 
	Ethnicity 

	Hispanic 
	Hispanic 
	0.13 
	0.82 (0.63–1.06) 

	Education 
	Education 

	Associate degree or professional certification 
	Associate degree or professional certification 
	0.36 
	1.16 (0.85–1.59) 

	Bachelor's degree 
	Bachelor's degree 
	0.05 
	1.32 (1.00–1.76) 

	Doctorate, Master's degree 
	Doctorate, Master's degree 
	0.7 
	0.93 (0.65-1.33) 

	High school graduate, diploma, or the equivalent, up to grade 12, no degree 
	High school graduate, diploma, or the equivalent, up to grade 12, no degree 
	0.51 
	0.92 (0.70–1.19) 

	Some college credit, no degree 
	Some college credit, no degree 
	Comparison 
	Comparison 

	Other
	Other
	0.18 
	0.34 (0.07–1.65) 

	Insurance 
	Insurance 

	Employer 
	Employer 
	0 
	1.90 (1.44–2.51) 

	Health insurance marketplace/exchange/connector 
	Health insurance marketplace/exchange/connector 
	0.64 
	1.10 (0.75–1.61) 

	Indian Health Service, other source 
	Indian Health Service, other source 
	0.21 
	1.88 (0.71–5.01) 

	Medicaid 
	Medicaid 
	0 
	1.69 (1.27–2.24) 

	Medicare 
	Medicare 
	0.67 
	1.16 (0.59–2.30) 

	Military health care 
	Military health care 
	0.74 
	1.17 (0.47–2.88) 

	Num. of tools used 
	Num. of tools used 

	Used 1 to 3 tools 
	Used 1 to 3 tools 
	Comparison 
	Comparison 

	Used 4 or more tools 
	Used 4 or more tools 
	0.63 
	1.05 (0.87–1.27) 


	Note: N = 1,841.
	Source: Deloitte analysis. 
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	Regression 3
	Independent variables 
	Independent variables 
	Independent variables 
	Positive health care experience 

	TR
	p-value 
	Odds ratio (95% CI) 

	Age 
	Age 

	18–34 yrs group 
	18–34 yrs group 
	0.278 
	0.89 (0.72–1.1) 

	35+ yrs group 
	35+ yrs group 
	Comparison 
	Comparison 

	Race 
	Race 

	Asian 
	Asian 
	0.459 
	1.14 (0.81–1.60) 

	Black or African American 
	Black or African American 
	0.009 
	0.73 (0.57-0.92) 

	Middle Eastern, North African, Near Eastern, other race 
	Middle Eastern, North African, Near Eastern, other race 
	0.108  
	1.62 (0.90–2.91) 

	Mixed race or multiple race 
	Mixed race or multiple race 
	0.305 
	0.82 (0.56–1.20) 

	Native American, Alaska Native or First Nations 
	Native American, Alaska Native or First Nations 
	0.638 
	0.87 (0.49–1.55) 

	Native Hawaiian or other Pacific islander 
	Native Hawaiian or other Pacific islander 
	0.127 
	2.51 (0.77–8.20) 

	Prefer not to answer 
	Prefer not to answer 
	0.575 
	1.26 (0.56–2.84) 

	White 
	White 
	Comparison 
	Comparison 

	Ethnicity 
	Ethnicity 

	Hispanic 
	Hispanic 
	0.194 
	0.84 (0.65–1.09) 

	Education 
	Education 

	Associate degree or professional certification 
	Associate degree or professional certification 
	0.31 
	1.18 (0.86–1.62) 

	Bachelor's degree 
	Bachelor's degree 
	0.028 
	1.38 (1.03–1.84) 

	Doctorate, Master's degree 
	Doctorate, Master's degree 
	0.886 
	0.97 (0.68–1.40)  

	High school graduate, diploma, or the equivalent, up to grade 12, no degree 
	High school graduate, diploma, or the equivalent, up to grade 12, no degree 
	0.582 
	0.93 (0.71–1.21) 

	Some college credit, no degree 
	Some college credit, no degree 
	Comparison 
	Comparison 

	Other
	Other
	0.14 
	0.30 (0.06–1.47) 

	Insurance 
	Insurance 

	Employer 
	Employer 
	0 
	1.81 (1.37–2.40) 

	Health insurance marketplace/exchange/connector 
	Health insurance marketplace/exchange/connector 
	0.59 
	1.11 (0.75–1.64) 

	Indian Health Service, other source 
	Indian Health Service, other source 
	0.309 
	1.67 (0.62–4.46) 

	Medicaid 
	Medicaid 
	0.001 
	1.61 (1.21–2.15) 

	Medicare 
	Medicare 
	0.631 
	1.18 (0.60–2.35) 

	Military health care 
	Military health care 
	0.97 
	1.02 (0.41–2.53) 

	Tool type 
	Tool type 

	Mobile health apps 
	Mobile health apps 
	0.831 
	1.02 (0.82–1.28) 

	Online educational tools, health websites, and blogs 
	Online educational tools, health websites, and blogs 
	0.6 
	0.94 (0.76–1.17) 

	Patient portals 
	Patient portals 
	0.033 
	1.31 (1.02–1.68) 

	Virtual care/telehealth 
	Virtual care/telehealth 
	0.988 
	1.00 (0.81–1.23) 

	Remote monitoring devices 
	Remote monitoring devices 
	0.181 
	0.87 (0.71–1.07) 

	Wearables 
	Wearables 
	0.679 
	1.04 (0.85–1.28) 

	Text messaging platform 
	Text messaging platform 
	0.392 
	0.92 (0.75–1.12) 

	Health based influencer from social media sites 
	Health based influencer from social media sites 
	0.029 
	0.80 (0.65-0.98) 


	Note: N = 1,841.
	Source: Deloitte analysis. 
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	Regression 4
	Independent variables 
	Independent variables 
	Independent variables 
	Positive health care experience 

	TR
	p-value 
	Odds ratio (95% CI) 

	Age 
	Age 

	18–34 yrs group 
	18–34 yrs group 
	0.209 
	0.87 (0.71–1.08) 

	35+ yrs group 
	35+ yrs group 
	Comparison 
	Comparison 

	Race 
	Race 

	Asian 
	Asian 
	0.579 
	1.10 (0.78–1.55) 

	Black or African American 
	Black or African American 
	0.01 
	0.73 (0.57–0.93) 

	Middle Eastern, North African, Near Eastern, other race 
	Middle Eastern, North African, Near Eastern, other race 
	0.125 
	1.59 (0.88–2.86) 

	Mixed race or multiple race 
	Mixed race or multiple race 
	0.202 
	0.78 (0.53–1.14) 

	Native American, Alaska Native or First Nations 
	Native American, Alaska Native or First Nations 
	0.555 
	0.84 (0.47–1.51) 

	Native Hawaiian or other Pacific islander 
	Native Hawaiian or other Pacific islander 
	0.08 
	2.96 (0.88–9.98) 

	Prefer not to answer 
	Prefer not to answer 
	0.69 
	1.18 (0.53–2.64) 

	White 
	White 
	Comparison 
	Comparison 

	Ethnicity 
	Ethnicity 

	Hispanic 
	Hispanic 
	0.224 
	0.85 (0.65–1.10) 

	Education 
	Education 

	Associate degree or professional certification 
	Associate degree or professional certification 
	0.0.357 31 
	1.16 (0.84–1.60) 

	Bachelor's degree 
	Bachelor's degree 
	0.031 
	1.37 (1.03–1.83) 

	Doctorate, Master's degree 
	Doctorate, Master's degree 
	0.939 
	0.99 (0.69–1.42) 

	High school graduate, diploma, or the equivalent, up to grade 12, no degree 
	High school graduate, diploma, or the equivalent, up to grade 12, no degree 
	0.542 
	0.92 (0.71–1.20) 

	Some college credit, no degree 
	Some college credit, no degree 
	Comparison 
	Comparison 

	Other
	Other
	0.156 
	0.32 (0.07–1.55) 

	Insurance 
	Insurance 

	Employer 
	Employer 
	0 
	1.72 (1.30–2.29) 

	Health insurance marketplace/exchange/connector 
	Health insurance marketplace/exchange/connector 
	0.834 
	1.04 (0.71–1.54) 

	Indian Health Service, other source 
	Indian Health Service, other source 
	0.179 
	2.00 (0.73–5.47) 

	Medicaid 
	Medicaid 
	0.003 
	1.56 (1.17–2.08) 

	Medicare 
	Medicare 
	0.928 
	1.03 (0.52–2.06) 

	Military health care 
	Military health care 
	0.916 
	1.05 (0.42–2.62) 

	Reasons tools were useful 
	Reasons tools were useful 

	Privacy was protected 
	Privacy was protected 
	0.101 
	1.29 (0.95–1.75) 

	Understood how to use the resource 
	Understood how to use the resource 
	0.061 
	1.33 (0.99–1.78) 

	Easily access the tool(s) 
	Easily access the tool(s) 
	0.081 
	1.29 (0.97–1.70) 

	Tools were affordable 
	Tools were affordable 
	0.221 
	0.82 (0.60–1.12) 

	Solved the need or problem that I had 
	Solved the need or problem that I had 
	0.009 
	1.47 (1.10–1.96) 

	Tailored to my personal or cultural background 
	Tailored to my personal or cultural background 
	0.313 
	0.82 (0.55–1.21) 

	Personalized to my specific health needs 
	Personalized to my specific health needs 
	0.076 
	1.30 (0.97–1.74) 

	Helped me conveniently communicate with my care team 
	Helped me conveniently communicate with my care team 
	0.023 
	1.39 (1.05–1.85) 

	Helped my health care providers communicate with each other 
	Helped my health care providers communicate with each other 
	0.449 
	1.12 (0.83–1.52) 

	Other 
	Other 
	0.278 
	0.47 (0.12–1.85) 


	Note: N = 1,841.
	Source: Deloitte analysis. 
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