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INTRODUCTION

Diagnostic wearable devices enable individuals and 

medical providers alike to track and understand health 

status by providing real-time data. The keys to success 

for diagnostic wearables include ease of use, affordability 

and wide market availability – plus, increasing data 

collection capabilities thanks to advances in sensor 

electronics integration.

Wearables that track heart rate, sleep, and physical 

activity levels are already widely used for sports and 

fitness purposes, and now diagnostic wearables are 

primed to deliver innovation for more challenging 

wellness and medical applications. From diet tracking 

to cancer detection – diagnostic wearables represent a 

world of opportunity. 

However, the path to bringing these products to market 

is not without its challenges. In this survey, we 

explore the market drivers and issues impacting a 

new generation of diagnostic wearables, including the 

tradeoffs design engineers in this game-changing 

field must face – from form factors and battery 

considerations to data collection and management.



Research Goal
The primary research goal was to understand the experiences and attitudes of design engineering stakeholders 
responsible for wearable diagnostics. 

Methodology
This report is based on an online survey consisting of 21 multiple choice and rating scale questions. Design engineering 
stakeholders from a variety of sources were invited to participate. For the purposes of this survey, design engineering 
stakeholders are defined as engineers focused on the design process or managing a design engineering team responsible 
for the development of wearable diagnostic products. Respondents were asked a variety of questions related to 
wearable diagnostic experiences, challenges, and future expectations. Responses were captured between July 27 and 
August 12, 2022.

Participants
A total of 603 qualified individuals completed the survey. All worked in design engineering or design engineering 
management roles for organizations developing wearable diagnostic solutions. 

**Percentages may not add up to 100% due to rounding.**

METHODOLOGY AND PARTICIPANTS
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INDIVIDUALS REPRESENTED

54%
Design engineer

46%
Design engineering

manager

Role Years of Experience

9%
More than

20 years

16%
11 - 20 years

58%
5 - 10 years

18%
Less than 5 years



5

COMPANIES REPRESENTED

Company Size (# Of Employees)

8%
More than 20,000

18%
Less than 100

21%
100  - 500

20%
500 - 1,000

19%
1,000 - 5,000

12%
5,000 - 20,000

Type of Company

3%
Other

37%
Contract

manufacturing

23%
Component

supplier

36%
OEM
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REGIONS REPRESENTED

36%

28%

29%

NAM APAC

EMEA



The Next Five Years of 
Wearable Diagnostics: 
Barriers, Driving Factors 
and Opportunities

DETAILED FINDINGS
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QUESTION:

In your experience, what types of stakeholders are advocating for 
increased use of wearable diagnostics? Choose all that apply.

There are a range of 
advocates for wearable
diagnostics, but patients 
predominately drive 
demand.

Patients and consumers

Doctors and other medical professionals

In-home caregivers

Medical technicians

Long-term care organizations

Insurance providers

Wellness influencers (YouTube personalities, 
bloggers, media spokespeople, etc.)

Other. Please specify.

61%

47%

44%

44%

38%

28%

19%

1%

0% 10% 20% 30% 40% 50% 60%
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QUESTION:

In your experience, what types of stakeholders are hesitant or object to 
increased use of wearable diagnostics? Choose all that apply.

Some stakeholders are 
creating drag on the 
adoption of wearable 
diagnostics; insurance 
providers top the list and 
were also the least likely to 
advocate for wearables.

0% 5% 10% 15% 20% 25% 30% 

Insurance providers

Doctors and other medical professionals

Medical technicians

Long-term care organizations

Wellness influencers (YouTube personalities, 
bloggers, media spokespeople, etc.)

In-home caregivers

Patients and consumers

Other. Please specify.

No types of stakeholders are hesitant
about wearable diagnostics

31%

1%

13%

27%

21%

20%

18%

18%

17%
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QUESTION:

What barriers prevent or delay adoption of wearable diagnostics?
Choose all that apply.

98% predict barriers to 
the adoption of wearable 
diagnostics, mainly citing 
issues around approval 
and questions about utility 
of the data.

49%

46%

39%

34%

34%

33%

1%

2%

0% 10% 20% 30% 40% 50%

32%

Regulatory approval for medical use significantly 
delays release of new devices

Data from existing fitness and wellness 
trackers is not good enough for diagnostic use

Medical organizations (physicians, insurance 
companies) will not work with devices that are 

not FDA-approved

First-generation devices are difficult for 
patients, caregivers, and consumers to use

Devices are not reimbursed by payers 
due to questionable clinical value

Doctors do not trust self-managed diagnostic data

Patients, caregivers, and consumers 
are nervous about using medical devices

Other. Please specify.

There are no barriers
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QUESTION:

For each of the following types of wearable diagnostic applications, 
please indicate your expectations of their availability for use by 
patients, caregivers, and consumers within the next five years.

Design engineers expect 
consumer use to increase 
in the next five years, but 
the perceived need for 
medical supervision is 
significant. Less than half 
of most categories are 
expected to be available 
to all consumers without 
medical supervision.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

61% 33% 5%

59% 35% 6%

51% 42% 7%

50% 43% 6%

49% 43% 7%

48% 45% 7%

48% 44% 8%

47% 44% 10%

41% 52% 8%

40% 49% 11%

Obesity control

Posture sensing and correction

Breath-based disease detection
 (Covid, cancer, etc.)

Reproductive health monitoring

Infectious disease monitoring
(temperature, respiratory distress)

Metabolite monitoring

Wireless EEG headset

Blood-based health monitoring 
(white blood cell counts, oxygen, etc.)

AFib (Atrial Fibrillation Monitoring)

Sample collection (tissue, blood, saliva, etc.)

Available to any
consumer

Used by consumers
under medical 
supervision

Not available for
consumer use
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QUESTION:

Not including the examples above, are there other types of new and 
innovative wearable diagnostics for medical use that you expect to 
be available for use by patients, caregivers, and consumers within the 
next five years? If nothing comes to mind, please move to the next question 
without answering. The potential applications 

for medical wearables are 
extensive. Design engineers 
expect to see a wide range 
of new types available for 
consumer use in the next 
five years.

*Responses filled in by survey participants.

• Dementia

• Fall monitoring

• Camera 
 for dermatology

• Mobile CT scanning

• Hydration level

• Hazardous exposure
 sensors

• Mood monitoring 
 (mental health)

• Sleep

• Dentistry

• Genetic 
 abnormalities

• Gait analysis

• Nutritional intake

• Weight

• Vision deterioration

• Pain monitoring 
 and management

Most frequent: Diabetes
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QUESTION:

What industry players do you expect to lead in driving innovation in 
wearable diagnostics in the next five years?
Choose up to 2 of the following.

Tech companies and 
medical device startups 
are expected to lead 
wearable diagnostic 
innovation in the next 
five years.

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

Technology companies

Medical device start ups

Physicians and medical professionals

Established medical device companies

Professors and academic researchers

Government agencies (i.e. CDC)

Other. Please specify.

51%

48%

31%

26%

23%

6%

0.3%
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QUESTION:

Which of the following statements best describes your opinion about 
the importance of collaboration across industry, government, and 
academia to drive innovation in wearable diagnostics?

Most engineers believe 
collaboration across 
groups will drive innovation 
in wearable diagnostics.

36%
Innovation will be driven 

by select groups that 
have strong vision, and 
other groups will follow 

that lead

1%
Neither of these are

even close. Please explain.

63%
The success of wearable

diagnostics will be driven
primarily by strong 

collaboration
across groups
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QUESTION:

INTRODUCTION DESIGNING WEARABLE DIAGNOSTICS

Which of the following statements best describes your opinion about the 
importance of collaboration across industry, government, and academia 
to drive innovation in wearable diagnostics?

The emphasis on 
collaboration as a driver 
for innovation varies 
considerably by region, 
but APAC (China) was most 
likely to say collaboration 
is needed for innovation.

0% 20% 40% 60% 80% 100%

71%

55%

61%

28%

44%

37%

1%

1%

2%

By Region

APAC

EMEA

AMER

The success of wearable
diagnostics will be 
driven primarily by 
strong collaboration 
across groups

Other

Innovation will be driven 
by select groups that 
have strong vision, and
other groups will follow 
that lead



Designing Wearable 
Diagnostics: 
Challenges & Tradeoffs

DETAILED FINDINGS
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QUESTION:

What additional challenges are faced in designing and delivering 
wearable diagnostics used by a patient, caregiver, or consumer for 
medical use as compared to devices to be used by trained professionals 
in medical or clinical settings? Choose all that apply. 99.7% of respondents 

report that wearable 
diagnostics have additional 
design challenges, with 
issues related to ease of 
use and user interface 
cited most often.

0% 5% 10% 15% 20% 25% 30% 35% 40%

Consumers have very high expectations for ease of use

User interface and documentation must be both 
complete and simple

Difficult to design for uncontrolled 
home care settings

Paperwork for regulatory approval 
process is complex

Many patients have disabilities that impact ability to use 
the device (shaking hands, poor eyesight, etc.)

Need to evaluate quality of results in case of user error

Consumers do not know how to understand and use data

Component technology is cost prohibitive

Lack of use case and test standards makes it difficult to 
plan for requirements for certification

Component technology does not meet 
performance requirement

Other. Please specify.

There are no additional challenges to 
developing wearable diagnostics

42%

41%

40%

34%

31%

1%

33%

33%

25%

25%

20%

0.3%



KEY TAKEAWAY:

18

QUESTION:

Understanding and choosing acceptable design tradeoffs is 
key to delivering quality solutions that meet customer and 
business needs. In your experience, how is the job of making 
design tradeoffs changing for wearable diagnostics devices? 
Choose the one answer that most closely applies. Only 35% of 

engineers see design 
tradeoffs as getting harder; 
the majority see a positive 
or neutral trend.  

46%
Tradeoffs are getting

EASIER

18%
There is NO DIFFERENCE

35%
Tradeoffs are getting

HARDER

1%
None of these are even

close. Please explain.
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QUESTION:

0% 20% 40% 60% 80% 100%

Tradeoffs are 
getting HARDER

Understanding and choosing acceptable design tradeoffs is key to
delivering quality solutions that meet customer and business needs. 
In your experience, how is the job of making design tradeoffs 
changing for wearable diagnostics devices? Choose the one answer 
that most closely applies. More experienced 

engineers are more 
likely to say design 
tradeoffs are getting 
harder, while younger 
engineers are more likely 
to say they’re getting easier.

46% 38%

29% 50% 20%

14%

17%35% 47%

2%

1%

1%

More than 10 years

5 - 10 years

Less than 5 years

Tradeoffs are 
getting EASIER

There is NO 
DIFFERENCE

Other

By Years of Experience
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QUESTION:

In your experience, what are the most effective areas to focus on when 
looking for design tradeoffs for wearable diagnostics? 
Choose up to 3 of the following.

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Cost

Quality

Battery life

User experience

Power consumption

Connectivity

Materials

Form factor (weight, size, etc.)

Fewer features or capabilities

Other. Please specify.

When it comes to tradeoffs, 
the classic battle of cost vs. 
quality remains king, but 
issues around power 
consumption and battery 
life follow closely behind.

43%

38%

36%

34%

30%

29%

26%

25%

12%

0%

INTRODUCTION IMPROVING WEARABLE DIAGNOSTICS



Improving Wearable 
Diagnostics: 
The Need for Innovation 
in Materials, Energy, 
Sensing and More

DETAILED FINDINGS
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QUESTION:

What areas are the most challenging when designing 
wearable diagnostics?
Choose up to 4 of the following.

Cost tops the charts again 
as the biggest design 
challenge, but a host of 
other issues cited are not 
far behind.

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Cost

Durability

Power

Miniaturization

Data Capture

Connectivity

User interface and user experience

Biocompatibility

Form factor

Materials

Lack of tools and data to predict reliability

Other. Please specify.

Nothing is challenging about designing 
wearable diagnostics

38%

37%

35%

33%

30%

30%

29%

28%

28%

26%

21%

1%

0.2%
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QUESTION:

What is the most difficult part of making wearable diagnostics smaller?
Choose up to 2 of the following.

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Miniaturizing the sensing elements

Making hardware smaller (i.e. connectors)

Power management

Signal quality

Thermal management

Putting the hardware together (i.e. soldering)

Other. Please specify.

Nothing is difficult about making 
wearable diagnostics smaller

Sensors and connectors 
top the list as the most 
challenging aspects of 
miniaturization.

40%

39%

1%

29%

32%

1%

19%

22%
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QUESTION:

What innovations or changes in materials would improve the ability 
to design and deliver wearable diagnostics? Choose all that apply.

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

Biocompatibility

Published functional and reliability 
data for emerging materials

Increased focus on “wear tests” to 
understand materials in real-world situations

Alternatives to traditional hydrogels
(ie with patch electrodes)

Breathability

Moisture ingress protection

There is no need for any innovations 
or changes in materials

52%

49%

49%

40%

37%

36%

1%

Design engineers 
largely see a need for 
improvement in materials 
for wearable diagnostics. 
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QUESTION:

What innovations or changes in materials would improve the ability 
to design and deliver wearable diagnostics? Choose all that apply.

Design engineering 
managers are more likely 
than design engineers 
to identify a need for 
published data on 
emerging materials.

50%
54%

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

40%
33%

37%
37%

39%
40%

49%
48%

56%
43%

Biocompatibility

Published functional and reliability
data for emerging materials

Increased focus on “wear tests” to
understand materials in real world situations

Alternatives to traditional hydrogels 
(ie with patch electrodes)

Breathability

Moisture ingress protection

By Role

Design engineering 
manager

Design engineering 
manager
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QUESTION:

There is broad agreement 
that innovation is 
needed, with over 60% 
of engineers highlighting 
the need for hardware 
innovation.

Which of these statements most closely reflects your opinion?

The hardware (connectors, sensors, etc.) is fairly
straightforward when designing wearable
diagnostics, but the software (data, algorithms,
etc.) still requires significant innovation

The software is fairly straightforward when
designing wearable diagnostics, but the
hardware still requires significant innovation

Both the software and hardware need
significant innovation

There is no need for innovation for software or
hardware

39%36%

25%

1%
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QUESTION:

Which of these statements most closely reflects your opinion?

0% 20% 40% 60% 80% 100% 

14%61% 26% 0%

28% 38% 32%

28% 23% 48%

APAC (China) is more than 
2x as likely as EMEA or 
NAM to point to software 
as needing innovation. 

APAC

EMEA

AMER

2%

1%

The hardware (connectors, 
sensors, etc.) is fairly
straightforward when 
designing wearable
diagnostics, but the software 
(data, algorithms, etc.) still 
requires significant innovation

The software is fairly 
straightforward when
designing wearable 
diagnostics, but the
hardware still requires 
significant innovation

Both the software and 
hardware need
significant innovation

There is no need for 
innovation for software or
hardware
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QUESTION:

What is your personal opinion about harvesting patient energy
(i.e. body heat, sweat, heart beat) to power wearable diagnostics?
Choose the one answer that most closely applies.

Design engineers believe 
in energy harvesting, but 
overwhelmingly predict it 
will take time.

69%

15%12%

3%
It’s coming and it won’t take long

It will take a lot of innovation to
happen, but it’s coming some day

Fun to think about, but not practical

Waste of time to even think about
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QUESTION:

What is your personal opinion about harvesting patient energy
(i.e. body heat, sweat, heart beat) to power wearable diagnostics?
Choose the one answer that most closely applies.

0% 20% 40% 60% 80% 100%

73%18% 7%

14%16% 69%

8%

3%

20%

2%

68% 4%

OEMs are a bit more 
optimistic about the 
potential for energy 
harvesting – about 20%
see it happening very soon.

OEM

Component
supplier

Contract 
manufacturing

It’s coming and it won’t take long

It will take a lot of innovation to
happen, but it’s coming some day

Fun to think about, but not practical

Waste of time to even think about

By Company Type
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QUESTION:

Solar is an established source of energy harvesting for wearable 
devices. In your opinion, what other type of energy harvesting is the 
most likely to have practical applications for wearable diagnostics?
Choose the one answer that most closely applies.

Movement is considered 
the most likely source of 
energy harvesting by a 
wide margin. 

49%
Movement

35%
Body heat

13%
Sweat

2%
There are no 

other practical
options for energy 

harvesting

1%
Other. 

Please specify.
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QUESTION:

Are connectivity constraints currently impacting data collection 
for wearable diagnostics?

76% of engineers report 
that they are impacted by 
connectivity constraints 
when collecting data.

76%
Yes – it would be valuable to

collect more data than is
gathered today but there is

no practical way to transmit,
store, and analyze it

13%
No – we arent limited by the 
amount of data that can be 

transmitted, stored or
analyzed

11%
No – there is no need to

capture large amounts of
data, even if it was possible



KEY TAKEAWAY:

32

QUESTION:

Are connectivity constraints currently impacting data
collection for wearable diagnostics?

APAC (China) was 
much more likely to 
report struggles with 
connectivity constraints. 

0% 20% 40% 60% 80% 100%

APAC

AMER

EMEA

5%93% 2%

19%66% 16%

9%70% 21%

Yes – it would be 
valuable to collect 
more data than is 
gathered today but 
there is no practical 
way to transmit, store, 
and analyze it

No – there is no need 
to capture large 
amounts of data, even 
if it was possible

No – we arent limited 
by the amount of data 
that can be transmitted, 
stored or analyzed

IMPROVING WEARABLE DIAGNOSTICS HEALTH AND SAFETY IN THE AGE OF BIG DATA



Health and Safety in 
the Age of Big Data: 
Wearable Diagnostic 
Data and Privacy

DETAILED FINDINGS
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QUESTION:

Please rate your agreement with each of the following statements.

Wearable diagnostics require clear ownership
of data security and privacy

Covid was a huge driver in changing attitudes towards 
diagnostic wearables

The lack of standards for connected medical
devices can be challenging, but it creates

opportunities for innovative companies

It’s far easier to reduce power consumption
than it is to design-in a different power source

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

60% 34%

94% agree that wearable 
diagnostics requires clear 
ownership of data security 
and privacy.

4% 2%

50% 41% 8% 1%

43% 46% 9% 2%

37% 46% 15% 2%

Strongly agree Agree somewhat Disagree 
somewhat

Strongly disagree
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QUESTION:

Please rate your agreement with each of the following statements.

There is a lot of excitement about
diagnostic data, but not a lot of clarity

about how to effectively capture and use it

Ideally we get rid of batteries for diagnostic
wearables, but today there are no practical options

Monitoring isn’t hard, but doing something
medically effective with the data is

Consumer electronics companies will struggle to
deliver medical devices because they don’t understand 

the paperwork and regulatory process

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

82% agree there is a 
lack of clarity on how to 
capture and use 
diagnostic data.

37% 45% 14% 4%

37% 46% 13% 4%

36% 46% 13% 4%

31% 43% 19% 7%

Strongly agree Agree somewhat Disagree 
somewhat

Strongly disagree

HEALTH AND SAFETY IN THE AGE OF BIG DATA GENERAL MEDICAL DEVICE TRENDS



General Medical 
Device Trends: 
The Impact of Telehealth 
and COVID

DETAILED FINDINGS
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QUESTION:

What market trends do you expect will have the greatest impact on 
innovation and design requirements of medical devices? 
Choose up to 3 of the following.

Technology innovation 
and adoption of telehealth 
top the list of medical 
device trends.

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

Technology innovation

Greater adoption of telehealth and remote 
patient monitoring

Patient, caregiver, or consumer demand for 
self-diagnostics

Increased delivery of at-home care

Entrance of consumer electronics companies 
(i.e. Apple) into medical device market

Shortage in skilled healthcare workers

Increasingly difficult regulatory hurdles

Changing reimbursement paradigms 
(i.e. outcomebased payment)

54%

47%

40%

31%

30%

27%

18%

12%
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QUESTION:

In your experience, did the Covid pandemic result in a change in 
attitudes towards the use of medical devices in a non-clinical setting 
(telehealth, remote monitoring, home use, etc.) among any of the 
following groups? Choose all that apply.

GENERAL MEDICAL DEVICE TRENDS FOR MORE INFORMATION

80% reported that 
COVID resulted in 
changing attitudes 
towards medical devices 
in non-clinical settings.

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

Medical device companies explored more 
products for home-based care

Patients became more open 
to self-administered testing

Medical professionals became more 
trusting of in-home devices

Caregivers began to prefer home 
testing and treatment

Payers became more willing to explore 
reimbursement for care in non-clinical settings

Covid didn’t change attitudes among 
any of these groups

61%

55%

47%

46%

36%

20%



Molex is a global electronics leader committed 

to making our world a better, more-connected 

place. With presence in more than 40 countries, 

Molex enables transformative technology 

innovation in the automotive, data center, 
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engineering expertise, and product quality and 
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Creating Connections for Life.
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solutions provider, Avnet has served customers’ 
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world realize the transformative possibilities 

of technology. 
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