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Wearable technology has come a long way from the mechanical pedometer, an 
unreliable, inaccurate, and clunky device first introduced in the 1920s. Today, 

a wide variety of precise, lightweight, and multifunctional electronic and digital 
devices are available including watches, eyewear, earbuds, rings, and many more 
that—among other functions—measure our activity and collect biometric data. 
Whether tracking the number of steps walked or calories burned, heart rate, oxygen 
saturation, sleep patterns, blood pressure, glucose, or medication adherence, users 
of these devices are generating and capturing data in real time that provide valuable 
insights into their health and wellbeing outside of traditional physician visits. These 
patient-generated data help to fill the gap between those visits and provide a more 
holistic view of patient health. This additional data and monitoring should, in turn, 
improve medical decision making and lead to better health and patient outcomes. 
Tracking and capturing such data can also support payers in making reimbursement 
decisions by filling in data gaps and reducing uncertainty.

Empowering patients and involving them in the collection of their own health 
data creates a sense of accountability, responsibility, and ownership of their 
healthcare. This active patient engagement can lead to improved health habits, 
improved patient outcomes, and potentially greater cost savings. The collection and 
ownership of their data engenders a more motivated and educated patient who 
can proactively identify potential medical concerns or issues s/he may be facing 
and seek professional help more quickly to address them. Proactivity of this sort 
may lead to earlier diagnoses and treatments that can only further improve patient 
outcomes. For example, elderly patients can benefit from the use of these devices 
in measuring blood pressure, reporting falls, creating medications alerts, and other 
health- and safety-related data. Patients in low- and middle-income countries and 
rural and remote locations can also benefit from these technologies by gaining 
access to improved health services through telehealth and capturing their own 
patient-generated data that can be remotely transferred to a centralized location 
for analysis.

Currently over 350,000 health apps are available that are often paired with 
wearables to provide digital data to various stakeholders such as patients, 
caregivers, and providers for optimization of care and treatment. Despite the 
many benefits of wearables, multiple challenges and barriers for and in their use 
exist, including clinical appropriateness of outcomes, accuracy and validity, access 
issues arising from the cost of wearables, data management, limited standards and 
guidelines, and data security. As an example, in this issue, Stephen M. Schueller 
discusses navigation of the digital mental health landscape using One Mind 
PsyberGuide, a resource that helps individuals through product reviews that capture 
credibility, user experience, and transparency around data security and privacy.  

As the digital health field continues to evolve and become more mainstream, health 
economics and outcomes research will be essential in addressing these challenges 
and demonstrating—with evidence—whether these digital  
devices improve patient outcomes, expand access, and/or  
reduce healthcare utilization and costs.

As always, I welcome input from our readers.  
Please feel free to email me at zeba.m.khan@hotmail.com.

zeba.m.khan@hotmail.com
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ISPOR’s Strategic Plan 2024 affirms a strong commitment to 
support the core tenets of the Society’s mission even amid 
unprecedented challenges caused by the COVID-19 pandemic. 
The Society’s mission of improving healthcare decisions around 
the globe remains more critical than ever.

As part of the strategic plan priorities, the ISPOR Board of 
Directors acknowledged the elevation of advancement and 
utilization of health economics and outcomes research (HEOR) in 
low- and middle-income countries (LMICs). 

Per the World Bank, LMICs are countries with gross national 
incomes (GNI) that range from $1045 or less (low income); 
$1046 to $4095 GNI per capita (lower-middle income); and 
$4096 to $12,695 GNI per capita (upper-middle income)  
(Figure 1). Many countries lack resources to invest adequately in 
healthcare spending and are more vulnerable to shocks posed 
by crises such as the global pandemic. At the same time, LMICs 
stand to benefit greatly from HEOR as they address issues of 
access and budget, among others.

ISPOR Activities That 
Support LMICs 
Since its early days, 
ISPOR has invested 
resources in advancing 
HEOR and supporting 
members working 
and residing in LMICs, 
allocating $2.7 million 
toward mission-
focused initiatives and 
carrying through those 
investments into 2020 and beyond.

ISPOR’s portfolio of programs supporting LMICs includes 
complimentary memberships and fee-waived registrations and 
educational grants to enable selected member attendance 
at ISPOR events. To support the work of chapters, chapter 
educational funds are offered and complimentary educational 
webinars and publications, leadership training, and stakeholder 
roundtables (including patient, health technology assessment, 
and payer roundtables) are conducted. Activities organized by 
ISPOR global groups including regional consortia and networks 

and chapters also facilitate 
information sharing and 
capacity building (Table). 

ISPOR is also strongly 
committed to leadership 
development and scientific 
excellence recognition 
globally and has recently 
introduced the LMIC 
Health Economics and 
Outcomes Research Award 
to recognize individuals 
with demonstrated 
outstanding research 
achievements in HEOR in 
LMICs. This award helps to 
support and acknowledge 
outstanding HEOR work 
underway in LMICs. To 
learn more about ISPOR’s 
mission support programs 
for LMICs, please visit here.

These programs have had 
a direct impact on ISPOR’s 
mission to improve health 
globally by providing key 

Advancing HEOR in Low- and Middle-Income Countries:  
How ISPOR Makes an Impact on Global Health
Robert Selby, MBA, Director, Global Networks, ISPOR, Lawrenceville, NJ, USA
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Figure 1. Low- to middle-income countries classification defined 
by the World Bank (July 2021).

https://www.ispor.org/about/our-mission/strategic-plan
https://www.ispor.org/conferences-education/education-training/webinars
https://www.ispor.org/member-groups/councils-roundtables/patient-council/patient-representatives-roundtables
https://www.ispor.org/member-groups/councils-roundtables/health-technology-assessment-council/health-technology-assessment-roundtables
https://www.ispor.org/member-groups/global-groups
https://www.ispor.org/member-groups/global-groups/consortia
https://www.ispor.org/member-groups/global-groups/networks
https://www.ispor.org/member-groups/global-groups/regional-chapters
https://www.ispor.org/about/our-mission/advancing-HEOR-in-low-and-middle-income-countries
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opportunities for professionals to share their research and 
interact with fellow experts to further their careers, fostering 
inclusivity and diversity of thought within the HEOR profession. 
LMIC investments further allow HEOR to thrive in emerging 
regions by building capacity and awareness within the specific 
countries. These efforts also indirectly support countries in 
the development of their health systems and economies to 
improve resource prioritization, access to health technologies, 
investment and innovation, and opportunities for growth to 
improve health outcomes and standards of living. 

These efforts, coupled with the growing need for HEOR globally, 
have ensured that individuals from LMICs make significant 
contribution to major ISPOR initiatives (Figure 2).

ISPOR regional chapters and members demonstrated a 
significant impact on global health policy in 2020 through their 
activities:

•  Chapter members in China participated in PE/HTA 
(pharmacoeconomic/health technology assessment) 
appraisal for the national health insurance negotiation with 
manufacturers and served on the PE Expert Panel to update 
the 2020 National Medical Insurance Medication List. 

•  In Malaysia, chapter members conducted a postpandemic 
COVID-19 analysis organized by the Academy of Science, 
Ministry of Science and Technology. 

•  In Thailand, key chapter members were included in an 
economic working group to support the selection of the 
National List of Essential Medicines of Thailand.

•  In Ukraine, chapter members and national HEOR leaders have 
been involved the Ministry of Health’s HTA working group 
and participated in the development of HTA legislation. More 
examples of impact are listed in Figure 3. 

 
Raising Visibility and Impact: The ISPOR LMIC Initiative
While the success and impact of these programs is evident 
through these outcomes, it has also been acknowledged by 
ISPOR leaders and members that broad awareness of these 
programs and of their impact is lacking. This is an important 
consideration as ISPOR develops key performance indicators to 
objectively measure investments and their impact and success. 
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Table. ISPOR low- to middle-income countries programs.

Membership Fee ISPOR offers membership fee waivers to individuals from LMICs to support capacity building, career  
Waivers  advancement, and enrichment of the society’s member community.

ISPOR Conference  Application-based travel grants to ISPOR conferences support the development of local research and 
Travel Grants foster information sharing to advance the field of HEOR.

Chapter Educational ISPOR regional chapters from LMICs can apply for financial support through the ISPOR educational fund  
Funds  to facilitate local educational activities and discussions with government and other decision makers.

Regional Publications  ISPOR publishes a scientific journal, Value in Health Regional Issues, to offer a publishing platform for  
researchers from emerging regions to advance the science globally. ISPOR also publishes a free quarterly 
regional newsletter, ISPOR News Across, to share the latest policy trends and HEOR news from around  
the globe.

Awards and ISPOR recognizes members and thought leaders in HEOR through a wide variety of scientific achievement  
Recognition   and leadership awards and research presentation awards, including the Value in Health Regional Issues  

Excellent Article Award, the Outstanding Regional Chapter Award, and the LMIC Health Economics and Outcomes 
Research Award.

Training and  ISPOR supports capacity building through short courses, educational webinars, leadership training, and  
Education  HTA training.

ISPOR Global Groups  ISPOR global groups (including regional consortia, networks, and chapters) serve as platforms for education, 
information-sharing, career development, research collaboration, and networking to advance HEOR globally.

Regional ISPOR stakeholder roundtables provide a forum for global healthcare stakeholders (including HTA assessors,  
Roundtables  payers, regulators, and patient representatives) to interact and engage in discussion on key issues.

HEOR indicates health economics and outcomes research; HTA, health technology assessment

Figure 2. Contribution to ISPOR initiatives by individuals from low- to 
middle-income countries (LMICs).

https://www.ispor.org/membership/fee-waiver-for-developing-countries
https://www.ispor.org/about/awards-grants/ispor-conference-travel-grants/travel-grant
https://www.ispor.org/member-groups/global-groups/regional-chapters
https://www.ispor.org/publications/journals/value-in-health-regional-issues
https://www.ispor.org/publications/newsletters
https://www.ispor.org/conferences-education/conferences/awards
https://www.ispor.org/conferences-education/conferences/awards
https://www.ispor.org/about/awards-grants/scientific-achievement-and-leadership-awards/value-in-health-regional-issues-excellent-article-award
https://www.ispor.org/about/awards-grants/scientific-achievement-and-leadership-awards/value-in-health-regional-issues-excellent-article-award
https://www.ispor.org/docs/default-source/regional-chapters/ispor_outstanding_regional_chapter_award_-2020_description3b3b5f712f034a00998d7b322f94b8a1.pdf?sfvrsn=de34ec2c_0
https://www.ispor.org/about/awards-grants/scientific-achievement-and-leadership-awards/lmic-health-economics-outcomes-research-excellence-award
https://www.ispor.org/about/awards-grants/scientific-achievement-and-leadership-awards/lmic-health-economics-outcomes-research-excellence-award
https://www.ispor.org/conferences-education/education-training/short-courses
https://www.ispor.org/conferences-education/education-training/webinars
https://www.ispor.org/member-groups/global-groups/regional-chapters/regional-chapter-resource-center
https://www.ispor.org/conferences-education/education-training/hta-training-program
https://www.ispor.org/member-groups/global-groups
https://www.ispor.org/member-groups/councils-roundtables
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Two separate ISPOR Board of Directors work groups recently 
affirmed that ISPOR groups and chapters are doing significant 
work and that more can be done to highlight results that may go 
unnoticed by the broader ISPOR membership. 
 
To assess strategy and progress, the ISPOR Board of Directors 
appointed a special LMIC work group in early 2021 with the 
goals of (1) evaluating ISPOR’s impact in LMICs to achieve the 
mission to promote HEOR excellence to improve decision 
making for health globally; and (2) assessing the return on 
current investments and recommending adjustments to current 
plans, proposing strategies to best elevate ISPOR’s impact. 

The results from the work group generated a final proposal for 
action:
•  Develop a communication plan to share the academic and 

health policy impact of ISPOR in the LMICs

•  Explore collaboration opportunities with 
select organizations on LMIC-related 
initiatives 

•  Articulate key performance indicators 
around measures of success for ISPOR LMIC 
programs

Looking to the future, program objectives will 
be balanced between 2 facets of impact—
policy and academic—with an overall view 
to improving healthcare decision making. 
ISPOR will also develop a communication 
plan to share the impact of ISPOR’s LMIC 
program within the ISPOR membership 
and the broader HEOR and healthcare 
community. As part of the communication 
plan, impact stories and testimonials from key 
membership demographics will be collected 
to spotlight the impact that ISPOR has had on 
the community from a member perspective. 
Finally, ISPOR will explore collaboration 
opportunities with select organizations on 
some LMIC-related initiatives. Key ISPOR 
leadership groups, including the LMIC work 
group and global councils, will be working 

with ISPOR staff through 2022 and beyond to implement these 
proposal objectives.

We Welcome Your Input!
As ISPOR looks to capture the member story and illustrate the 
great progress and influence being made at the local level, 
we encourage you to share your stories of impact with us and 
describe how ISPOR has helped to advance your career and the 
field of HEOR in your country. As part of the rich tapestry that 
is our ISPOR membership community, you are integral to the 
success of our mission.

We encourage you to get actively involved in our global 
initiatives, even if you are not from the LMIC regions. Contact 
globalnetworks@ispor.org to learn more. •

Figure 3. ISPOR Regional chapter impact on health policy in 2020.

HTA indicates health technology assessment; CENETEC, The National Center for Health Technology 
Excellence; PE, pharmacoeconomic; QALY, quality-adjusted life year; EUPATI, the European Patients’ 
Academy; AOPP, The Association of Pulsed Electromagnetic Field Professionals

globalnetworks@ispor.org
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1 V-Safe: How Everyday People Help the Centers for 
Disease Control Track COVID-19 Vaccine Safety With 

Their Phones (Kaiser Health News)
The program, created to complement the Centers for Disease 
Control’s vaccine monitoring system, has enrolled more than 
9 million people so far to share information about their health 
since getting the shot.
Read more.

2 The White House Wants $65 Billion for an “Apollo-
Style” Pandemic Preparedness Program (STAT News)

The Biden administration’s sweeping new biosecurity plan 
would represent one of the largest investments in public health 
in American history.
Read more.

3 External Control Arms and Debunking Real-World Data 
Myths (pharmaphorum)

External control arms based on real-world data have been slow 
in gaining traction and clarity is needed about how they can 
bring therapies to patients faster.
Read more.

4 Cancer Research Faces Uncertain Post-COVID-19 
Landscape (Deep Dive Magazine)

Paul Workman, the Institute of Cancer Research, London, says 
the UK government has to implement a clear plan for funding 
and development going forward to ensure a bright future for 
cancer research.
Read more.

5 American’s Health Insurance Plans Asks for  
“Good Faith Safe Harbor” With Surprise Billing Rule 

(Becker’s Hospital Review)
The health insurance lobby, America’s Health Insurance Plans, 
wants government officials to put into a place a “good faith safe 
harbor” as well as accommodations through 2023 to adjust to 
the upcoming surprising billing rule.
Read more.

6 Japan Set to Issue “Vaccine Passports” Online by  
Year-End (Asahi Shimbun)

For Japanese residents who are fully inoculated against 
COVID-19 and are planning to travel overseas, the government 
is planning to issue digital “vaccine passports.”
Read more.

7 The 10 Power Players to Watch on Democrats’ Drug 
Pricing Push (STAT News)

Senate Finance Chair Ron Wyden (D-Ore), Senate Majority 
Leader Chuck Schumer (D-NY), and Sen. Bob Menendez (D-NJ) 
are among the key players of note in the upcoming efforts to 
reform drug pricing. 
Read more.

8 Are Vaccine Selfies Good or Bad for Fighting Hesitancy? 
Researchers Weigh In (Becker’s Hospital Review)

Research published recently in Psychology & Health says social 
media selfies of people getting their COVID-19 shots could help 
spread the message of vaccine safety and effectiveness.
Read more.

9 China Allows Couples Third Child Amid Demographic 
Crisis (Asahi Shimbun)

The amendment to the Population and Family Planning law is 
intended to stem off a demographic crisis that threatens the 
country’s future prosperity.
Read more.

10  Swapping Salt for Substitute Cuts Rates of Stroke, 
Heart Attack and Death, Study Finds (South China 

Morning Post)
A 5-year study in rural China found that substituting table salt 
with alternatives containing less sodium and more potassium 
reduces the incidence of stroke, heart attack, and death.
Read more.

https://khn.org/news/article/v-safe-how-everyday-people-help-the-cdc-track-covid-vaccine-safety-with-their-phones/
https://www.statnews.com/2021/09/03/biden-wants-65-billion-for-apollo-style-pandemic-preparedness-program/
https://pharmaphorum.com/r-d/external-control-arms-real-world-data/
https://deep-dive.pharmaphorum.com/magazine/oncology-2021/cancer-research-faces-uncertain-post-covid-landscape/
https://www.beckershospitalreview.com/payer-issues/ahip-asks-for-good-faith-safe-harbor-with-surprise-billing-rule.html
https://www.asahi.com/ajw/articles/14435160
https://www.statnews.com/2021/09/01/the-10-power-players-to-watch-on-democrats-drug-pricing-push/
https://www.beckershospitalreview.com/digital-marketing/are-vaccine-selfies-good-or-bad-for-fighting-hesitancy-researchers-weigh-in.html
https://www.asahi.com/ajw/articles/14422800
https://www.scmp.com/news/china/science/article/3147050/swapping-salt-substitute-cuts-rates-stroke-heart-attack-and
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FROM THE JOURNALS

How Good Is Machine Learning in Predicting All-Cause  
30-Day Hospital Readmission? Evidence From 
Administrative Data 
Li Q, Yao X, Échevin D 

Value Health. 2020;23(10):1307–1315
doi.org/10.1016/j.jval.2020.06.009  

Hospital readmissions account for a significant part of overall 
inpatient expenditures and have considerable clinical and 
economic effects on patients and society. In addition, there are 
ongoing connections between hospital readmission rates and 
patients’ ages, comorbidities, diagnostics, and lengths of stay. 
Thus, readmission is a difficulty that all hospital systems need to 
address. Understanding these outcomes, such as readmission 
rates, requires data availability, explanatory variables, and 
observations. Data are gathered through administrative and 
electronic medical records, as well as several other significant 
data sources. Machine-learning algorithms can be used to detect 
complicated patterns and interactions in data when there are 
unknown and sophisticated risk factor correlation patterns. While 
identifying individuals at risk of readmission is only the first step 
toward reducing rehospitalization, machine learning can improve 
predictability.

There are various ways to analyze data, whether using traditional 
statistical methods or more recent machine learning algorithms. 
The paper by Li et al highlighted the novel approach of analysis 
using machine learning algorithms. The purpose of analysis can 
be prediction as opposed to uncovering clinically meaningful 
explanatory variables. In this instance, the authors explored 
machine learning’s predictive capacity and effectiveness using 
Canadian hospitalization records. The specific objective focused 
on predicting 30-day readmission using the algorithms while 
comparing the results to traditional approaches. 

Using administrative data from 1,631,611 patient visits from 1995-
2012 in Quebec, the likelihood of rehospitalization and discharge 
was estimated. The methods behind the study included records 
of hospital stays based on prior admission diagnoses (MED-
ECHO) and billed medical services and physician compensation 
(RAMQ). The performance of statistical methods including Naive 
Bayes, traditional logistic regression, and logistic regression with 
penalization (ie, methods that discourage the model from having 
extremely unrealistic values) was used to predict patient reentry. 
This was compared to the machine learning methods such as 
random forest, deep learning, and extreme gradient boosting. 
The authors split the data set into 2 sections to train the machine 

learning algorithm: training data and testing data. The split-sample 
method allowed the testing of multiple algorithms while avoiding 
over-fitting. The machine learning process was undertaken by the 
algorithms using a training dataset (which contained 80% of the 
data) over 10-fold validation attempts. Finally, the trained model 
calculated the study results using a separate hold-out dataset 
(20% of the data). 

To compare the results of the approaches, the primary measure 
used was the area under the receiver operating characteristic 
curve (AUC). The AUC is a commonly used prediction metric to 
assess discriminative ability. An AUC of 0.5 implies that the model 
performs no better than chance; an AUC of 0.7 to 0.8 shows that 
the model has modest to adequate discriminative capacity, and an 
AUC greater than 0.8 shows that the model has high discriminative 
performance. Study results showed the AUC was over 0.79 at 
admission and greater than 0.88 at discharge. For example, deep 
learning achieved 0.7898, and logistic regression with penalization 
achieved 0.7759. However, Naive Bayes performed significantly 
worse. At hospital discharge, extreme gradient boosting was the 
most predictive algorithm; random forest and deep learning also 
achieved better than 0.88 in AUC; and logistic regression with 
penalization reaching greater than 0.87 in AUC. The Figure depicts 

Can Machine Learning Be Used to Predict Patients’ Hospital Reentry Rates? 
Section Editors: Soraya Azmi, MBBS, MPH, Beigene, USA; Agnes Benedict, MSc, MA, Evidera, Budapest, Hungary 
Guest Contributor: Elizabeth Zimmerman, University of Washington, Seattle, WA, USA 

Figure. (A) Area under the receiver operating characteristic curve 
by major diagnostic category. 

(B) Area under the receiver operating characteristic curve by 
discharge year.

Published by Elsevier Inc. This is an open access article under the CC 
BY-NC-ND license.

https://www.ispor.org/publications/journals/value-in-health/abstract/Volume-23--Issue-10/How-Good-Is-Machine-Learning-in-Predicting-All-Cause-30-Day-Hospital-Readmission--Evidence-From-Administrative-Data
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AUC variation across key diagnostic categories and the pattern 
of variation is similar among algorithms. Logistic regression with 
penalization produced comparable results; however, standard 
logistic regression failed without penalization. The importance of 
explanatory variables fluctuates depending on the algorithm and 
calibration curves that ensured the data’s precision. In general, 
the Naive Bayes method is the quickest in machine learning. 
Furthermore, it was discovered that logistic regression with 
penalization had a comparable processing speed. The authors 
noticed that when they evaluated the 3 empirical approaches, 
extreme gradient boosting required substantially less time than 
the other 2. Outcomes further explain that the diagnostic codes, 
which divide into multiple subcategories, are highly predictive 
markers. 

According to the authors’ research, predictions may be beneficial 
when machine learning is used, and findings indicate that it 
may be capable of predicting 30-day readmissions. This study 
could be an exciting read for those looking to learn more about 
utilizing machine learning to forecast readmissions and reduce 
rehospitalization. The extra costs that each additional readmission 
to the hospital brings for any countries or payers’ healthcare 
system could be further reduced. Attempts to anticipate this 
critical cost driver of reentry rates have shown modest to 
moderate results in the past. With further investigation, the 
findings and forecasts presented here show that machine learning 
could, in the future, be used to aid decision making by identifying 
the risk factors of readmissions putting the patient’s well-being 
front and center.•

Get published, get noticed!  
Contribute to the Race for Talent  
theme in Value & Outcomes Spotlight!

https://www.ispor.org/publications/journals/value-outcomes-spotlight/value-outcomes-spotlight-article-submission-form
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RESEARCH ROUNDUP

Section Editor: George Papadopoulos, GradDipEpi, Lucid Health Consulting and University of New South Wales, Sydney, 
NSW, Australia

Guest Contributor: Aakash Bipin Gandhi, BPharm, ISPOR Student Network Chair, 2019-2020, University of Maryland, 
Baltimore, MD, USA

Challenges for the Evaluation of Digital Health 
Solutions—a Call For Innovative Evidence 
Generation Approaches 
Guo C, Ashrafian H, Ghafur S, Fontana G, Gardner C, Prime M. 
NPJ Digit Med. 2020:3(1):110. 
pubmed.ncbi.nlm.nih.gov/32904379/

Summary
Digital health holds great potential for offering favorable 
healthcare solutions to cater to ever-changing patient needs. 
Digital health solutions include, but are not limited to, mobile 
applications, wearable devices such as smart watches and 
fitness bands, and telehealth services. Digital health has rapidly 
evolved over the past 2 decades. For example, 200 health 
applications are added to the market daily with a total of 
300,000 health applications currently in existence. In contrast, 
there is a lack of concurrent growth in the generation of cost-
effective and credible evaluation methodologies that can 
help determine whether digital health products are effective 
and compliant with set regulatory standards. Traditional 
approaches for the evaluation of digital health solutions 
include expert opinion, surveys and interviews, retrospective 
observational studies, or randomized controlled trials. However, 
these evaluation techniques are costly and time-consuming. 
Approaches such as computational or clinical simulation may 
offer a potential solution. For example, computational simulation 
can be used for the verification and validation of software 
components that make up a digital product. Clinical simulation 
has been previously documented to help develop and evaluate 
digital health tools. Further, a prior study evaluated standardized 
responses from primary care physicians who interacted with 
professional patient actors through video appointments that 
were based on simulated clinical scenarios. These responses 
were used to create a clinical decision support tool that can help 
inform treatment decisions for patients at the time of care. 

Relevance
Creators of innovative digital health products may face hurdles 
regarding the generation of suitable evidence to support their 
approval and use. Techniques such as simulation methodologies 
may encourage innovators to pursue development of digital 
health products due to their low cost and time-saving features 
as opposed to traditional techniques that incur high costs and 
are time-consuming. 

Advancing Digital Health: FDA Innovation During 
COVID-19
Kadakia K, Patel B, Shah A. NPJ Digit Med. 2020;3(1):161.  
nature.com/articles/s41746-020-00371-7

Summary
During the COVID-19 pandemic, the US Food and Drug 
Administration (FDA) approved temporary policies to continue 
supporting the development of digital health solutions through 
the relaxation of regulatory requirements surrounding these 
products. For example, the FDA announced that it would not 
limit the adoption and distribution of digital health solutions that 
support mental health care such as computerized behavioral 
therapy or mental health-related mobile health applications for 
the duration of the state of emergency due to the pandemic. 
Normally, these digital health solutions would require premarket 
notification submissions to the FDA under the Federal Food, 
Drug, and Cosmetic Act, among other regulatory specifications. 
Further, this would help ensure continued access to suitable 
digital solutions that help alleviate the adverse effects of mental 
health conditions that have taken a toll on the population 
as result of the pandemic. In relation to chronic healthcare 
conditions, the FDA announced that it would not be opposed to 
nonsignificant modifications that may result in an alteration to 
indications, claims, or functionality associated with digital blood 
pressure measurement instruments or similar noninvasive 
digital remote monitoring devices. Improved accessibility to 
these devices can help prevent an increase of in-person clinical 
visits for associated services and in turn decrease the risk of 
spreading the COVID-19 infection.

Relevance  
This article highlights the need and significance of flexibilities for 
regulatory requirements associated with digital health products, 
especially considering the long-lasting impact the pandemic may 
have on population healthcare systems. The article stresses that 
specific guidelines related to such efforts should be included in a 
country’s pandemic preparedness and recovery plan in order to 
ensure that access to and evolution of innovative technologies 
such as digital health products is not hindered.

https://pubmed.ncbi.nlm.nih.gov/32904379/
https://icer.org/wp-content/uploads/2020/10/ICER_ALZ_Revised_Evidence_Report_06302021.pdf
https://www.nature.com/articles/s41746-020-00371-7
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Virtual ISPOR Conferences and Events

Signal

October 26 | 11:00AM – 12:00PM EDT 
Venture Capital Investment: Upstream Decision Making on Value in Healthcare  
Guest Speakers:

•  Vineeta Agarwala, MD, PhD, General Partner, Andreessen Horowitz, San Francisco,  
CA, USA

•  Tom Cassels, President, Rock Health and General Manager of Rock Health’s Advisory 
Services, San Francisco, CA, USA 

• Alyssa Jaffee, Partner, 7wire Ventures, Chicago, IL, USA

 

November 11 | 10:00AM - 11:15AM EST
Live at the ISPOR Europe 2021 Preconference Summit, Copenhagen, Denmark 
Healthcare Decision-Making 4.0: Danish Approach  
Host :

•  Tove Holm-Larsen, CEO, Pharma Evidence, Copenhagen, Denmark

Speaker:

•  Niels Christian Ganderup, Senior Investment Manager – HealthTech and Data, 
Copenhagen Capacity Investment Agency, Copenhagen, Denmark

Co-Discussants:

•  Ulrik Niels Lassen, Head, Department of Oncology, Rigshospitalet Chair, Steering 
Committee, OSCAR Project, Copenhagen, Denmark

•  Kenneth Forsstrom Jensen, Strategic Market Access Manager, Roche Denmark, Co-
Chair, Steering Committee, OSCAR Project, Copenhagen, Denmark

 

Learn more and register at www.ispor.org/signal

The conversation begins on Twitter #ISPORSignal

The Signal series—ISPOR’s signature program—looks beyond today’s linear 
thinking to explore topics that will shape healthcare decision making over the 
next decade.  Signal episodes are scheduled throughout the year and feature 
conversations with speakers who are innovative thought leaders and change 
makers in both healthcare and other sectors of economy, science disciplines, 
and areas of human inquiry that can impact healthcare. 

https://www.ispor.org/conferences-education/conferences/upcoming-conferences/signal-series/signal-2021-05?utm_medium=house_ad&utm_source=vos&utm_campaign=signal_2021&utm_content=vos_sept-oct_signal5
https://www.ispor.org/conferences-education/conferences/upcoming-conferences/signal-series?utm_medium=house_ad&utm_source=vos&utm_campaign=signal_2021&utm_content=vos_sept-oct_signalseries
https://twitter.com/search?q=%23ISPORSignal&src=typed_query
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Virtual ISPOR Short Courses

Virtual ISPOR Education

October 13-14 | 10:00AM – 12:00PM EST (2 hours per day)
Introduction to Health Economics and Outcomes Research
**Presented in Spanish with English portions translated to Spanish.

What you will learn in this introductory-level course:
• How to incorporate health economics into study design and data analysis

•  How to collect and calculate the costs of different healthcare or healthcare economic evaluation 
alternative treatments

• How to determine the economic impact of clinical outcomes

• How to identify, track, and assign costs to different types of healthcare resources used

October 20-21 | 8:00AM – 10:00AM EST (2 hours per day)
Introduction to Patient Engagement in Medical-Product Research
What you will learn in this introductory-level course:
•  What patient engagement is, its historical context, and its significance throughout ISPOR’s HEOR 

taxonomy

•  How to plan, implement, and differentiate among tools needed for meaningful patient engagement 
activities

• Best practices and practical solutions for real-world examples

November 3-4 | 10:00AM – 12:00PM EST (2 hours per day)
Selecting Rapid Review Methods for Health Technology Assessment
What you will learn in this intermediate-level course:
• Approaches to undertaking a rapid review

• Skills for selecting appropriate rapid review methods

November 10 | 9:00AM – 1:30PM EST
Use of Propensity Scores in Observational Studies of Treatment Effects
What you will learn in this intermediate-level course:
•  How propensity scores can be used to mitigate confounding through standard observational 

approaches

• Advantages and disadvantages of standard adjustment relative to propensity score-based methods

• Propensity score methodology and use of risk adjustment models relative to propensity scores

continued on next page >

https://www.ispor.org/conferences-education/education-training/short-courses?utm_medium=house_ad&utm_source=vos&utm_campaign=ispor_short_courses&utm_content=vos_sept-oct_sc_intro-heor-spanish#HEOR
https://www.ispor.org/conferences-education/education-training/short-courses?utm_medium=house_ad&utm_source=vos&utm_campaign=ispor_short_courses&utm_content=vos_sept-oct_sc_patient-engagement_med-product#PEMPR
https://www.ispor.org/conferences-education/education-training/short-courses?utm_medium=house_ad&utm_source=vos&utm_campaign=ispor_short_courses&utm_content=vos_sept-oct_sc_rapidHTA#RapidHTA
https://www.ispor.org/conferences-education/education-training/short-courses?utm_medium=house_ad&utm_source=vo&utm_campaign=ispor_short_courses&utm_content=vos_sept-oct_sc_propensityscores#PSOSTE
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Virtual ISPOR Short Courses, continued

ISPOR Short Courses are designed to enhance knowledge and techniques in core health economics 
and outcomes research topics as well as emerging trends in the field. Short courses offer 4 or 8 
hours of premium scientific education and an electronic course book. Active attendee participation 
combined with our expert faculty creates an immersive and impactful virtual learning experience. 
Short courses are not recorded and are only available during the live broadcast.

Learn more and register for ISPOR Short Courses: www.ispor.org/shortcourses

View upcoming and on demand ISPOR Webinars: www.ispor.org/webinars

November 16-17 / 11:00AM – 1:00PM EST
Budget Impact Analysis for Health Decision Making in Latin America 
**Presented in Spanish with English portions translated to Spanish.

What you will learn in this intermediate-level course:
•  The main concepts, elements, and discussions on budget impact analysis (BIA) for health decision making in the 

context of Latin American countries
• Conceptual aspects of the BIA of a new healthcare technology 
• The relevance of BIA for decision making in coverage policies in the regional context
• Primary methodological recommendations for a BIA in Latin American countries

December 7-9 / 10:00AM - 12:00PM EST
Budget Impact Analysis II: Applications and Design Issues 
What you will learn in this intermediate-level course:
• The 6-step approach for developing budget impact analyses
• Static vs dynamic budget impact models
• Device and diagnostic technologies
• Realistic features such as patient copayments and use of generics
• Good practices for building budget impact models

December 13-14 / 10:00AM – 12:00PM EST
Cost-Effectiveness Analysis Alongside Clinical Trials
**Presented in Spanish with English portions translated to Spanish.

What you will learn in this introductory-level course:
• Trial design, selecting data elements, database design and management, analysis, and reporting of results
• Trials designed to evaluate effectiveness (rather than efficacy), as well as clinical outcome measures
•  Ways to obtain health resource use and health state utilities directly from study subjects and economic data collection 
• Analyses guided by an analysis plan and hypotheses

December 15-16 / 10:00AM - 12:00PM EST
Going Beyond the Standard: Exploring Advanced Survival Modeling Techniques for Immuno-Oncology  
What you will learn in this intermediate-level course:
• Identify survival modeling techniques most appropriate in a specific context
• Learn how modeling choices propagate into health economic evaluations

https://www.ispor.org/conferences-education/education-training/short-courses?utm_medium=house_ad&utm_source=vos&utm_campaign=ispor_short_courses&utm_content=vos_sept-oct_sc
https://www.ispor.org/conferences-education/education-training/webinars?utm_medium=house_ad&utm_source=vos&utm_campaign=educational_webinar%20&utm_content=vos_sept-oct_webinars
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Virtual ISPOR Latin America Summit 
30 September and 1 October
HEOR and a New Era of Transformation for Latin America Health Systems

ISPOR Thanks our Supporters and the Educational Symposia Sponsors of the  
Virtual ISPOR Latin America Summit 2021.*

Summit Supporter - Merck

Symposia Sponsors – AbbVie, Janssen, Novartis, Roche

 Reaching Out for a New Era in Dermatology

  Precision Oncology in Latin America: Are We Ready to Realize the  
Promise of Innovation?

  Rethinking Our Pricing Perspective: The Price Components Impact on 
Drugs Affordability in Latin America

 New Pathways for Onco-Hematology Care in Latin America

*Attendees of the Virtual ISPOR Latin America Summit 2021 can access these educational symposia 
and all other presentation recordings through 31 October, 2021. To access the recordings, follow the 
same steps you used to join the session. Registration will remain open until 31 October, 2021 for those 
interested in viewing the on-demand sessions. Visit www.ispor.org/LatinAmerica2021 for details.

ISPOR CENTRAL

Virtual ISPOR Conferences

View the program: www.ispor.org/LatinAmerica2021

Join the conversation on Twitter #ISPORLA

Register Here!

ISPOR members receive a discount of 25% on registration for Virtual ISPOR Latin America Summit 2021.
Not a member yet? Learn about member benefits here.

https://www.ispor.org/conferences-education/conferences/upcoming-conferences/ispor-latin-america-summit-2021
https://www.ispor.org/conferences-education/conferences/upcoming-conferences/ispor-latin-america-summit-2021?utm_medium=house_ad&utm_source=vos&utm_campaign=ispor_latin_america&utm_content=vos_sept-oct_lasummit
https://twitter.com/search?q=%23ISPORLA&src=typed_query&utm_medium=house_ad&utm_source=database&utm_campaign=value_and_outcomes_spotlight&utm_content=vos_julyaug_lasummit_twitter
https://www.ispor.org/conferences-education/conferences/upcoming-conferences/ispor-latin-america-summit-2021/about/registration-information?utm_medium=house_ad&utm_source=database&utm_campaign=value_and_outcomes_spotlight&utm_content=vos_julyaug_lasummitreg
https://www.ispor.org/membership?utm_medium=house_ad&utm_source=database&utm_campaign=value_and_outcomes_spotlight&utm_content=vos_julyaug_membership
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ISPOR CENTRAL

Virtual ISPOR Conferences

i Learn more and register at www.ispor.org/Europe2021

Keep the conversation going on Twitter #ISPOREurope

Virtual ISPOR Europe 2021   
30 November – 3 December 

Preconference Summit  
11 November | Copenhagen, Denmark
Emerging Frontiers and Opportunities: Special Populations 
and Technologies
Virtual ISPOR Europe 2021 will convene global leaders and HEOR stakeholders for 
discussion and knowledge-sharing on the latest trends in healthcare. Conference 
sessions will highlight innovative solutions, advances in HEOR, and how partnerships and 
dialogue with other disciplines are contributing to address issues, specifically for special 
populations and technologies. Dedicated networking opportunities will be provided to 
discuss how we establish, incentivize, and share value sustainable for health systems, 
patients, and technology developers.

Registration add-on opportunity for Virtual ISPOR Europe 2021 registrants— 
let’s meet in person! 

Join us in person for a 1-day Preconference Summit, to be held on 11 November 
in Copenhagen, Denmark, marking ISPOR’s first in-person meeting since 2019. The 
Preconference Summit will offer a dynamic learning experience through peer-to-peer 
networking and interactive breakout sessions.

https://www.ispor.org/Europe2021?utm_medium=house_ad&utm_source=vos&utm_campaign=ispor_europe_2021&utm_content=vos_sept-oct_europe
https://twitter.com/search?q=ISPOREurope&src=typed_query&f=live
https://www.ispor.org/conferences-education/conferences/upcoming-conferences/ispor-europe-2021?utm_medium=house+ad&utm_source=vos&utm_campaign=value+and+outcome+spotlight&utm_content=announcementad_mar10&utm_term=isporeurope


Interested in becoming an integral part of ISPOR’s new online business community? 

For more information on joining the HEOR Solutions Center, contact exhibit@ispor.org 
or download the HEOR Solutions Center Product Information here.
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The HEOR Solutions Center is an online business community that connects health economics and outcomes 
research (HEOR) professionals with the expertise and solutions they need for their businesses and organizations. 
Connect with leading health research consulting firms, contract research organizations, data management 
providers, digital innovators, and more. Find the right solutions to meet your business needs! 

HEOR Theater

HEOR Solutions Center companies offer free, open-access, educational presentations. This cutting-edge education 
is available the last Thursday of every month, with live Q&A, and is offered on demand for continued viewing. 

Upcoming Events:

October 28 11AM EDT Optimizing Research Using Real-World Data During the COVID-19 Pandemic 
   Sponsored and Presented by Optum

October 28 12PM EDT  Effect Modification in Network Meta-Analysis: Is Population Adjustment 
Always the Answer? 

   Sponsored and Presented by Evidera

October 28 1PM EDT  Addressing Prenatal Exposures and Outcomes for Regulatory Requirements 
Using Real-World Data

   Sponsored and Presented by IBM Watson Health

November 18 10AM EST External Control Arms – The Case for a Standardized Lexicon and Toolkit
   Sponsored and Presented by Certara Evidence and Access 

November 18  11AM EST  Real-World Insights into the US COVID-19 Crisis: New Findings from Analyses 
of Claims Data

   Sponsored and Presented by Syneos Health 

November 18 12PM EST Demonstrating the Value of Vaccines: Global NITAG and HTA Requirements 
   Sponsored and Presented by PRMA Consulting

November 18 1PM EST External Control Arms Using Real-World Data – Filling a Data Gap 
   Sponsored and Presented by Evidera

Learn more at the HEOR Solutions Center

ISPOR CENTRAL

Resources

i

exhibit@ispor.org
https://ispo.informz.net/ISPO/pages/Media_Kit
https://www.ispor.org/heor-solutions-center?utm_medium=house_ad&utm_source=database&utm_campaign=heor_solutions_center%20&utm_content=vos_sept-oct_solutionscenter
https://www.ispor.org/heor-solutions-center/company-listings/company-detail/optum
https://www.ispor.org/heor-solutions-center/company-listings/company-detail/evidera
https://www.ispor.org/heor-solutions-center/company-listings/company-detail/ibm-watson-health
https://www.ispor.org/heor-solutions-center/company-listings/company-detail/certara-evidence-and-access
https://www.ispor.org/heor-solutions-center/company-listings/company-detail/syneos-health
https://www.ispor.org/heor-solutions-center/company-listings/company-detail/prma-consulting
https://www.ispor.org/heor-solutions-center/company-listings/company-detail/evidera
https://www.ispor.org/heor-solutions-center?utm_medium=house_ad&utm_source=database&utm_campaign=heor_solutions_center%20&utm_content=vos_sept-oct_solutionscenter
https://www.ispor.org/heor-solutions-center?utm_medium=house_ad&utm_source=public&utm_campaign=value_and_outcomes_spotlight&utm_content=vos_mayjune


The wearable devices market is 
expected to grow at a compound 
annual growth rate of 18% from now 
until 2026.1 While interest in wearables 
may have originated in consumer-oriented 
wellness products, increasing interest in 
health applications, especially during the 
current COVID-19 pandemic, is driving market 
growth. In addition, wearables’ miniaturization, 
reliability, and accuracy are expanding possible 
healthcare use cases.

Susannah Fox, former Chief Technology Officer at 
the US Department of Health and Human Services; 
Laurie Orlov, founder of Aging and Health Technology 
Watch; Dave Albert, MD, founder and Chief Medical 
Officer, AliveCor; Vivian Lee, MD, PhD, MBA, President, 
Health Platforms, Verily Life Sciences; and Jessica Mega, 
MD, MPH, cofounder and Chief Medical and Scientific 
Officer, Verily Life Sciences, shared their thoughts on the 
current wearables market, how these devices are changing 
research, and how health economics and outcomes research 
may support this growth.

FEATURE
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Wearables:  
Making a Mark  
in Digital Health
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The Changing Nature of Wearables
The first wearable devices or “wearables” arrived in the 1920s 
when a British man named John Harwood was awarded the 
first patent for a pedometer. Today, wearables refer to small 
electronic mobile sensors incorporated into daily wear items 
(watches, eyewear, earbuds, rings) that collect biometric or 
activity data (Table 1). 

These devices capture a broad array of patient-generated health 
data: vital sign measurements (heart rate, skin temperature), 
physical activity (steps, duration of movement), sleep patterns, 
continuous glucose monitoring, and health events such as falls, 
strokes, and atrial fibrillation. In addition, new devices are in 
development to detect depression and other mental health 
conditions. Wearables are often paired with a companion 
smartphone app allowing patients, providers, or other 
stakeholders to review data on health trends and events.

Evolving Use Cases for Wearables
Wearable devices have the potential to collect large quantities 
of continuous patient-generated health data in real time—data 
that could inform clinical decision making and provide earlier 
diagnoses. For years, wearables have provided consumers with 
the activity data needed to reach their health goals such as 
weight reduction or blood pressure management.

Wearables can deliver important “between visit” data to 
providers, offering critical insight into a patient’s specific 

treatment response and health status. Not only can these 
devices assess whether a product is working as intended, but 
they can also alert case management of health events that may 
warrant intervention. 

With the expanded use of telehealth due to COVID-19, wearable 
data allow remote providers to diagnose and monitor these 
patients. They have also enabled the smooth continuation of 
managing clinical trial patients by enabling trial participants to 
provide their trial data without a face-to-face visit.

Wearables could also become the foundation for some 
outcomes-based agreements, providing payers with additional 
data to support reimbursement. Payers must often make 
reimbursement decisions with incomplete information. Small 
clinical trial populations, short-term data due to accelerated 
approval, suboptimal outcomes measures, and other data 
gaps create uncertainty for payers. Orphan drugs for rare 
diseases (especially in pediatric populations), high-cost curative 
therapies, and conditions with high unmet need often enter 
the market with limited data to reassure payers that these 
therapies can achieve clinically meaningful improvements in 
the payer’s population. Wearables may help fill this data gap, 
providing the additional evidence payers need to determine 
whether the clinically proven outcomes demonstrated in clinical 
trials are observed within their population.

The Growing Influence of Consumers
The use of wearable devices has more than tripled in the 
past 4 years,2 bringing new products and manufacturers 
into the market. While consumer electronics companies 
have dominated the wearables market, new and expanding 
opportunities for wearables in health services and clinical 
trials have led to a growing presence of healthcare and device 
companies. Table 2 lists some of the key companies currently 
in this market.

Miniaturization Leading to More Use Cases
Thanks to higher quality, consumer-grade sensors, wearables 
continue to shrink in size, expanding their possible uses. 
For example, new smart patches can measure temperature, 
heart rate, blood sugar, and other vital statistics as (or more) 
effectively than other wearable technologies. They can also 
remotely administer medication, such as insulin for diabetic 
patients. 

The performance gap between medical- and nonmedical-grade 
wearables is closing with improved sensor accuracy potentially 
expanding opportunities for these miniaturized devices. And 
with advances in miniaturization enabling device makers to 
integrate sensors into discrete, nearly invisible wearables, 
patient acceptance may also increase. 

Wearables may help fill this data gap, providing the  
additional evidence payers need to determine whether the 
clinically proven outcomes demonstrated in clinical trials  

are observed within their population.

Table 1. Types of wearable sensors and targeted measurements. 

SENSOR MEASUREMENT
Activity 
Accelerometer Step count 
 Impact force 
 Speed 
 Sedentary time 
 Exercise

Barometer Stair count  

Biometric 
Photoplethysmogram  Heart rate
 Cuffless blood pressure
 Oxygen saturation
 Cardiac output
 Stroke volume
 Pulse-based rhythm detection
 Sleep

Electrocardiogram Monitoring interval measurements 

Oscillometry Wrist cuff blood pressure

Other 
Biochemical sensors  Invasive: continuous blood glucose, 

electrolyte monitoring
  Noninvasive: sweat and saliva 

electrolytes and hydration status

Biomechanical sensors  Cardiac output, stroke volume, 
(ballistocardiograms,  lung fluid volume, body vibrations,  
seismocardiograms) weigh
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Putting Data in Patients’ Hands
The popularity of consumer electronics means millions of 
individuals now own the technology that can help them engage 
more fully in personal health monitoring. For example, a 2019 
Pew Research Center study found that 21% of US adults 
surveyed reported regularly wearing a smartwatch or fitness 
tracker.3 By 2022, more than 1 billion wearables are expected 
to be in use globally.4 

Wearables place patients at the center of their health data-
collection process. Continuous tracking of activity levels, sleep 
patterns, heart rate, or even body temperature could motivate 
patients to improve their health habits. While patients have 
traditionally taken a more reactive approach to their health 
(pursuing care when they feel sick or in pain), new wearable 
devices can now alert patients of potential concerns. And as 
more patients gain access to their real-time health data, better 
health outcomes may be on the horizon for millions of patients.

Susannah Fox, former Chief Technology Officer, the US 
Department of Health and Human Services, Washington, 
DC, USA has long focused her research on how people use 
emerging technologies to pursue diagnoses and advocate 
for treatment. She supports the growing use of wearables, 
especially their role in furthering the citizen science or 
community science movement. 

Fox noted that wearables support the possibility of “N of One” 
studies where individuals can solve their health questions. 
“Wearables can be very useful tools for people who have a 
theory about their health.” She views these individuals as 
pioneers, many of whom are in the rare disease space, engaging 

in “peer-to-peer healthcare” and sharing 
insights built from their data. Fox noted 
such initiatives are not new, with 14 
past Nobel Prize winners having been 
“self-experimenters,” seven of whom won 
prizes for their work.

In her view, these pioneers are not 
unlike other tech innovators. “What 
they’re doing now is going to be 
widespread in 5 or 10 years.” Given 
the initiatives these early adopters 
have shown in their use of wearables, 
Fox hopes business leaders and policy 
makers follow the pioneers and support 
their collaborative approach to health 
data.

Fox acknowledged, however, the 
spectrum of accuracy among these 
tools. Currently, clear guidance regarding 
which apps gain featured promotion 
remains limited and consumer 
popularity seems to take precedence 
(see related piece, “Navigating the Digital 
Mental Health Landscape: One Mind 
PsyberGuide” published elsewhere in 
this issue). As a result, she proposes 
some third-party validity tests instead of 
the current approach whereby citizen 

scientists do those validity tests themselves.

However, Fox applauds the work of these pioneers as they 
break new ground for large entities (pharmaceutical companies, 
other healthcare companies) to follow. 

Engaging Older Patients
While wearables with actionable health information can help 
motivate individuals and help patients gain control over their 
health, they are only effective when worn. Although wearables’ 
data could prove valuable in helping older patients manage 
chronic conditions to identify health events, the wearable 
market for older adults is in its infancy. Recent data show 
wearable acceptance among older individuals lags far behind 
that of younger citizens. 

Laurie Orlov, founder of the blogspot, “Aging and Health
Technology Watch”, is a strong proponent of wearable use in 
older adults. She recently published, “The Future of Wearables 
and Older Adults 2021,” in which she reviewed the benefits 
wearables offer older patients and the challenges of expanding 
adoption within this population.5

Table 2. Wearables 2021: Top products, producers.

Watches 
Apple Watch  Apple  HR, PA, sleep, falls, ECG, blood oxygen 

saturation (Series 6)
Fitbit Flex, One, Charge Fitbit  HR, PA, sleep
Vivoactive, Vivofit, Forerunner Garmin HR, PA, sleep
HeartGuide Omron Healthcare BP (oscillometric BP monitor), PA

Patches  
iRhythm Zio Patch HR, ECG
Preventice Solutions BodyGuardian HR, ECG
Corventis Inc. Nuvant MCT HR, ECG
Wearable Biosensor Philips HR, PA, RR, temperature

Bands  
Microsoft Band Microsoft HR, PA, sleep
Halo Amazon HR, PA, skin temperature, sleep, voice
   tone Halo uses the phone’s camera 

to create a 3D body image to monitor 
body change and body fat percentage. 

Rings  
Oura Ring Oura HR, PA, sleep

Miscellaneous  
KardiaMobile AliveCor HR, single-lead and 6-lead ECG
Freestyle Libre Abbott Continuous blood glucose monitoring
BioHarness 3 clothing Zephyr HR, PA
Polar H7 strap Polar HR, PA
BP indicates blood pressure, ECG, electrocardiogram, HR heart rate, PA, physical activity, RR, resting rate.

Wearables place patients at the center of their health data-
collection process. Continuous tracking of activity levels, 
sleep patterns, heart rate, or even body temperature could 

motivate patients to improve their health habits.



FEATURE

20  |   September/October 2021  Value & Outcomes Spotlight

Orlov sees significant value in wearables as monitoring devices 
for older adults and in their ability to supply data needed to 
refine treatment decisions and avoid possible over-medication 
of these patients. For example, she recounted how patients 
who experience office anxieties might have elevated blood 
pressure recordings during an office visit. These elevated 
readings could result in medications prescribed at dosages 
higher than may be necessary. By providing potentially more 
accurate trend data, wearables may improve prescribing 
practices.

She believes wearables may help detect disease progression 
at an early stage, possibly avoiding health events and related 
costs. For example, wearables could reveal early onset stroke 
symptoms or detect disease progression. Orlov highlighted 
how wearables might benefit patients with Parkinson’s disease, 
detecting changes in their condition outside infrequent clinic 
visits. Also, wearables might soon be able to identify early 
dementia symptoms or alert providers of a patient’s fall.

However, Orlov notes wearables only benefit patients when 
used consistently and correctly. As yet, acceptance of these 
devices among older adults has been slow. She notes that 
wearable markets, particularly for older adults, are in their 
infancy with only 20% of that segment of the population 
routinely using them, according to AARP.5 

She suggested some of this delay may be due to design issues, 
such as a small user interface compared to a smartphone. 
Older users may struggle to read status updates on their 
wearable devices. In addition, alerts may be too quiet for 
patients to hear. Consumers are already familiar with voice-
based devices in consumer products, so incorporating voice-
based activity into health wearables may be a possible remedy 
for difficult-to-read interfaces. Nevertheless, Orlov hopes that 
as design improves, wearables will become a standard part of 
the daily lives of older adults.

“As the data become available and validated, there will be more 
interest in wearables,” said Orlov. “For example, today there are 
studies underway comparing the efficacy of care for a person 
with a wearable and without a wearable.”

Orlov noted the importance of consumer electronics 
companies. “Most of the progress in this space is happening 

outside the hospital and outside the doctors’ practices, driven 
by consumer tech companies.” 

Finding Clinical Value in Mountains of Data
A crucial part of improving patient outcomes is timely clinical 
intervention. High-quality patient-generated health data 
may provide early indications of worsening health. However, 
navigating through the mountains of trend data created by 
wearables remains challenging. 

Dave Albert, MD, founder and Chief Medical Officer, AliveCor, 
Mountainview, CA, USA recognizes that we are in the early days 
of turning data into clinically meaningful insights and actions. But 
he notes that research shows that monitoring drug effects with 
wearables could improve clinical outcomes and reduce costs. 

Albert recounted a recent study by Labreck, et al, that 
demonstrated how wearables could reduce health services 
utilization and costs among patients starting sotalol (a class III 
antiarrhythmic).6 Given sotalol’s risk of QT prolongation, the 
US Food and Drug Administration requires monitoring new 
patients in an inpatient setting. However, with hospital capacity 
strained due to COVID-19, inpatient monitoring of patients 
during sotalol loading places an undue burden on hospital 
resources. The authors reported that the average sotalol 

loading cost of patients monitored with an AliveCor Kardia® 
wearable device in an outpatient setting was significantly lower 
than patients undergoing inpatient loading ($886.30 versus 
$7571.76, P <0.001). Said Albert, “We might be improving 
clinical outcomes, but we also might be improving financial 
outcomes. And that’s good for the patient and everybody else.”

He highlighted another significant benefit of expanded use of 
these products; improved access to health services. Wearables 
may help patients in remote or underserved regions receive 
ongoing medical care without hospitalization.

Albert noted that to improve patient outcomes, the artificial 
intelligence within the devices must perform with diagnostic 
sensitivity, specificity, and predictive accuracy (positive 
and negative). However, he emphasized that multiple 
stakeholders hold wearable producers, such as AliveCor, to 
high performance standards. “We are validated not only by the 
regulatory bodies but by the clinicians themselves.”

Empowering Patients as Coproducers of Health
Vivian Lee, MD, PhD, MBA, President, Health Platforms, Verily 
Life Sciences, Boston, MA, USA, sees wearables redefining how 
we view health outcomes. She notes that health outcomes have 
been defined traditionally by measures having more to do with 
processes than clinical states, such as administrative claims 
data. “They have very little input from the patients themselves,” 
she said.

“We might be improving clinical outcomes, but we also  
might be improving financial outcomes. And that’s good  

for the patient and everybody else.”
— David Albert, MD

“Most of the progress in this space is happening  
outside the hospital and outside the doctors’ practices,  

driven by consumer tech companies.”
— Laurie Orlov

“We are generating mountains of data.  
We don’t know what’s important yet clinically.”

— David Albert, MD
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She argues that wearables can change this approach to 
defining health outcomes. “Now we have a completely different 
way of thinking about health outcomes and about the quality 
of health measured. Not in terms of these processes or 
checklists (Did we avoid an infection? Did we avoid something 
bad happening to you?), but in terms that are meaningful to the 
individual patients. How is their quality of life? Are they able to 
engage in the activities that they want to engage in? Have they 
been able to lose the weight? Or manage their blood pressure? 
Or get through a pregnancy?”

Data obtained from wearables can help researchers better 
understand the substratification of disease state, perhaps 
detecting differences by age, gender, or race. This information 
could advance more personalized treatment options for 
patients. 

She also sees wearables changing how we view health 
production. “We were trained in medical school that we, as 
doctors, were primarily responsible for your health.” She 
continued, “While in some settings, such as operating rooms, 
the doctor is mostly producing your health. But for most of the 
things that matter in our health, most takes place outside of 
the hospital or clinic: how you exercise, what you eat, how you 
sleep, your ability to comply with medications.” 

Wearables and related software help individuals engage and 
coproduce their own health. “I think (this) is a fundamental 
mind shift that we’re seeing that we’re just participating in the 
earliest stages now.”

Providing a Nuanced View of Health and Health 
Outcomes
Jessica Mega, MD, MPH, cofounder and Chief Medical and 
Scientific Officer, Verily Life Sciences, Boston, MA, USA sees 
wearables as providing a more nuanced view of health 
outcomes. To Mega, these devices allow the capture of both the 
quantitative and qualitative aspects of many conditions. As an 
example, Mega noted that wearables might capture 2 different 
aspects: duration and quality of sleep. Or for Parkinson’s 
patients, wearables might quantify different parts of movement: 
the number of steps and the quality of ambulation. 

Mega emphasized the importance of wearables data in helping 
researchers to observe variation within health outcomes, 
providing a more refined view of the disease state. She noted 
treatment standards often focus on an average disease 
profile. But she emphasized that what is really important is the 
individual patient’s experience and how things are changing 
over time. Mega sees access to trending patient-generated 
health data as critical to understanding an individual’s health 
status.

Mega also credits wearable data with helping researchers 
understand the diversity within a disease. “If we start to get 
more input, then we can substratify.” In addition, these data 
can lead to better treatment decisions. “That’s good for the 
outcomes of that patient,” she said. “And it’s good for how we 
essentially pay for healthcare.” 

But she also credits these devices with improving patients’ 
engagement in their care. Even though these tools are often 
viewed as a one-way data transfer, they are also a way to 
connect more broadly. She noted clinical trial participants 
also experienced heightened engagement when outfitted 
with wearable devices. For example, during the COVID-19 
pandemic lockdown, clinical trial participants were often 
unable to attend in-person visits necessary for clinical study 
monitoring. “We saw higher participant engagement than 
we had expected during a pandemic,” Mega said. “People 
continue to want to stay involved with any assessments they 
could do remotely.” 

Mega added, “I think the idea of bridging what happens in 
clinics with what happens 365 days out of the year is going to 
be incredibly powerful, both in research and care.”

Impediments to Acceptance
Despite the tremendous value wearable devices may provide to 
patients, providers, and payers, wearables still face barriers to 
acceptance. 

These include:

•  Accuracy and validity. The absence of clear regulatory 
oversight policies governing commercial wearable devices has 
led to the emergence of wearables of unknown safety and 
efficacy. Inaccurate data may be more harmful than no data.

•  Meaningful use criteria and clinical evidence. Few trials have 
examined the superiority of wearables for clinical outcomes as 
compared with no wearables.

•  Hardware cost and coverage. Cost of wearables may lead to 
access issues and exacerbate health disparities.

•  Data security. Patient-generated health data may be subject to 
breaches.

•  Data management. Challenges with data interoperability.

How HEOR May Help
Many contributors reiterated the importance of health 
economics and outcomes research (HEOR) researchers in 
overcoming these impediments. Albert welcomes HEOR 
professionals to the wearables world, noting “researchers will 
be important in validating and verifying the claims made true 
that the outcomes actually improve.” 

“I think that the health economics world can
really help us quantify the impact that guides and  

directs this transformation.”
— Vivian Lee, MD, PhD, MBA

“These data can lead to better treatment decisions. That’s 
good for the outcomes of that patient and it’s good for how we 

essentially pay for healthcare.”
— Jessica Mega MD, MPH
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Lee concurred, “I think that the health economics world can 
really help us quantify the impact that guides and directs this 
transformation.” She added, “We should be challenging digital 
technology entrepreneurs and innovators to think about how 
we actually innovate in the payment space to drive these 
businesses, to deliver services that really improve value for 
the individual in that way that we talk about in healthcare, 
and really improve health outcomes and manage reasonable 
patient expectations.” 

Looking Ahead
These products have the potential to change how we deliver 
and pay for care. But to achieve this goal, HEOR is needed 
to determine whether these devices truly meet the goals 
of improving health outcomes, while expanding access and 
reducing health services utilization. •
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Most Frequent Types of Data Harnessed From 
Digital Wearables and Applications1-4

References available online.

Top Companies Producing Digital Wearables Based on 2021 Market Share5

Apple
29%

Main Types of Data From Wearables 
That Are Already Harnessed: 
- Physical activity
- Circadian rhythm
- Sleep
- Skin temperature
- Glucose monitoring
- Seizure onset
- Medication adherence

 

Most Common Conditions 
Managed With Wearables:
- Respiratory diseases
- Weight management
- Metabolic diseases
- Cardiovascular diseases
- Pain 
- Stress 
- Seizures

Sleep quality
Swallowing

Speech
Heart function

Mobility
Sweat

Activity detection

Step count

Xiaomi
11%

Samsung
10%

Huawei
8%

BoAt
3%

How Wearables Will Change How We Measure Outcomes6,7

Opportunities
• Improved measurement objectivity 

• Increased frequency of capture and data volume
• Decreased collection burden for patient and provider

• Real-world data in varying settings
• Improved data fluidity

Challenges
• Clinical appropriateness of outcomes

• Limited ability to measure psychosocial outcomes
• Quality dependent on correct use of DHT*

• Variability between populations
• Limited standards and guidelines

                                                                                                                     *digital health technology 

Blood pressure
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Digital health is a rapidly growing area. As it stands, over 
350,000 health apps exist and over 90,000 of those apps 

were added in 2020 alone.1 Mental health is an important and 
growing segment of this market. The COVID-19 pandemic has 
resulted in both an increased need for scalable mental health 
solutions and an increased interest in digital solutions. Venture 
capital investments in mental health start-ups rose 72.6% 
from Q1 2020 to Q1 2021, totaling $2.4 billion in 2020 and 
accounting for 19% of all digital health funding.2 Despite there 
being over 10,000 mental health apps, little guidance is available 
to help consumers. In the United States, very few products have 
pursued and received clearance from the US Food and Drug 
Administration (FDA). In fact, the FDA relaxed regulations in light 
of the COVID-19 pandemic, which allows for products to market 
themselves to consumers without FDA approval or clearance.3 
As such, we need frameworks and resources to support the 
evaluation of digital mental health solutions and to provide this 
information to consumers in useful ways. 

One Mind PsyberGuide is a nonprofit project that aims to 
help people to use technology to live mentally healthier lives. 
Started in 2013, One Mind PsyberGuide conducts evaluations 
of digital mental health products, especially mental health 
apps. To date, One Mind PsyberGuide has reviewed over 460 

digital mental health products. The major outputs of One Mind 
PsyberGuide are product reviews comprising evaluations of 3 
metrics: (1) credibility, (2) user experience, and (3) transparency 
around data security and privacy practices, and also provides 
professional reviews that give additional background and 
describe the use case for the product. (Figure)

One Mind PsyberGuide uses these 3 metrics rather than an 
overall total score such as a percentage or a 5-star rating, 
because we believe there is no “magic number” for digital 
mental health products. Different things will work for different 
people and similarly, people might weight or consider factors 
differently. For example, a tech-savvy 20-something might be 
willing to tolerate a product with a more difficult learning curve 
when it comes to user experience as long as it is effective. A 
consumer might be okay with their data being shared with a 
third party as long as they find value in the product, whereas 
a practitioner might be unwilling to recommend a product 
that shares any information with outside parties. Providing 
these metrics separately allows consumers to make individual 
decisions based on their needs and resources. As such, each 
evaluation metric is intended to be able to answer a question a 
consumer might have when considering using a specific digital 
mental health product:

•  Credibility: How likely is it that this app can do what it says it 
can? 

•  User experience: How likely is it that I will actually use this app? 
•  Transparency: What happens to the data I enter into this app? 
 
We describe each of these metrics below in more detail and 
provide some lessons learned from our 8 years of reviewing 
products in the digital mental health space. 

Navigating the Digital Mental Health Landscape: One Mind PsyberGuide 
Stephen M. Schueller, University of California Irvine, Irvine, CA, USA; Executive Director, One Mind PsyberGuide, Napa, CA, USA 

A consumer might be okay with their data being 
shared with a third party as long as they find value 
in the product, whereas a practitioner might be 
unwilling to recommend a product that shares any 
information with outside parties.

HEOR ARTICLES

Figure. Evaluation metrics used to look at mental health apps.

https://ispor.sharepoint.com/_forms/default.aspx
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One Mind PsyberGuide Evaluation Metrics
Credibility: How likely is it that this app can do what it says  
it can? 

Digital mental health products make a range of claims such 
as treating depression, boosting well-being, increasing focus, 
or decreasing stress. The vast majority of these claims are 
unsupported. Only about 3%-5% of digital mental health 
products are evidence-based.4 Even those that are evidence-
based have rarely been rigorously evaluated through methods 
such as randomized controlled trials. Instead, most rely on 
indirect research evidence, that is, they digitize a previously 
validated evidence-based intervention or practice. 

The One Mind PsyberGuide credibility metric is intended to 
quantify the support for an app including the direct and indirect 
research evidence, as well as other aspects of the development 
team and processes. The credibility metric has 4 components: 
(1) research, (2) development, (3) intervention specificity, and (4) 
consumer ratings. The research subscore evaluates the amount 
of research evidence for a product as well as the degree of 
independence and review of data collected in that research. 
The highest scores are provided to products with at least 2 
rigorous research evaluations such as a randomized controlled 
trial with findings that have been published with peer review, 
and involved funding or collaboration from nonprofit sources 
or outside investigators. The development subscore evaluates 

inclusion of developmental processes incorporating stakeholder 
engagement and early feedback such as design, feasibility, and 
acceptability data, the inclusion of clinical input on development, 
credibility of the development team gained from past evidence-
based products, and ongoing maintenance of the product. 
The intervention specificity subscale looks at the clarity of 
the proposed goal of the intervention and whether it is clear, 
measurable, and specific. Lastly, the consumer ratings subscale 
considers the number and average value of app store reviews. 

User Experience: How likely is it that I will actually use  
this app? 

A major challenge facing digital mental health products is lack 
of engagement and long-term sustainment. Most apps that 
are downloaded are never opened and digital mental health 
is no exception.5 The user experience and usability of an app 
impacts which apps people start to use and differentiates those 
that would be used long-term and those that would be quickly 
discarded. One Mind PsyberGuide uses the Mobile App Rating 
Scale created by Stonyanov and colleagues6 to evaluate an app’s 
user experience and usability. 

The Mobile App Rating Scale evaluates 4 components of user 
experience: (1) engagement, (2) functionality, (3) aesthetics, and 
(4) information quality. Each component is evaluated using 3 
to 8 questions each rated on a 5-point scale with well-defined 
anchors. These scores are averaged, producing scores that 
range from 1.0 to 5.0. In general, a 3.0 on the Mobile App Rating 
Scale is considered average, and a 4.0 is considered good. Of 
all the products currently reviewed on One Mind PsyberGuide 
about 41% have received Mobile App Rating Scales greater than 
4.0. Although the products reviewed might be selected in ways 
that mean this is not fully representative of the market at large. 

Transparency: What happens to the data I enter into this app? 

People want to know that their private data are secure and 
protected when they are interacting with mobile apps. This is 
especially important when dealing with sensitive information 
related to mental health. One Mind PsyberGuide conducts 
an evaluation of data security and privacy policies using our 
transparency metric. We refer to it as a transparency metric, 
rather than data security and privacy itself, because we review 
the policies provided by developers, rather than a technical 
audit of the app. This is useful to consumers as privacy policies 
are rarely consumer-friendly. They are long, contain technical 
jargon, and are written at high literacy levels. Furthermore, 
consumers might not appreciate all the information they should 
consider when reviewing a policy and guidance conforming to 
standards are useful.  

Our transparency scale was developed by reviewing privacy 
policies of various apps and aligning these with clinical, ethical, 
and industry standards. We initially tested our transparency 
scale on a set of 116 mobile apps for depression.7 We found 
that only 49% of those apps even had privacy policies and that 
only 4% received an acceptable rating on our scale. Similar 
reviews have demonstrated the poor data security and privacy 
practices of many mental health apps.8

Lessons Learned From Practice
One Mind PsyberGuide has been operational for over 8 
years, and in those 8 years we’ve learned several lessons 
relevant to the evaluation of digital mental health products 
and dissemination of information to consumers. People are 
interested in using digital tools to support their mental health 
and want high-quality solutions that they can trust. As such, 
the information provided by One Mind PsyberGuide fills an 
important gap in the current digital health ecosystem. The most 
popular content on our website, in terms of how people find 
our site and which pages they visit, are our professional reviews. 
These professional reviews are narrative reviews that describe 
the background, use case, and pros/cons of individual products. 

We have also found that our credibility metric and user 
experience metric are not correlated, demonstrating that many 
of the evidence-based products—those developed by academic 

The highest scores are provided to products with 
at least 2 rigorous research evaluations such as 
a randomized controlled trial with findings that 
have been published with peer review and involved 
funding or collaboration from nonprofit sources or 
outside investigators.
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A major challenge facing digital mental health 
products is lack of engagement and long-term 
sustainment. 
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teams with expertise in clinical evaluation—do not have a 
good user experience and that many of the most engaging 
products—those developed by industry team with expertise 
in product design—often lack clinical evidence. Increasingly, 
industry teams are bringing on clinical and research expertise, 
but their contributions to the clinical evidence base in this 
space is still limited. Nevertheless, there is a desire for credible 
information to help guide decision making in this space. 

Conclusion
Digital mental health is a large and rapidly growing area. At 
the same time this area has advanced with little regulation 
or guidance, resulting in a “Wild West” for consumers and 
purchasers. One Mind PsyberGuide is one resource to help 
navigate this area, providing evaluations of credibility, user 
experience, and transparency around data security and  
privacy. •  

References:
1. IQVIA Institute for Human Data Sciences. Institute Report. Digital 
Health Trends 2021: Innovation, Evidence, Regulation, and Adoption. 
https://www.iqvia.com/insights/the-iqvia-institute/reports/digital-health-
trends-2021. Published July 22, 2021. Accessed July 22,2021.

2. Wang E, Zweig M. Rock Health. A Defining Moment for Digital 
Behavioral Health: Four Market Trends. https://rockhealth.com/reports/
a-defining-moment-for-digital-behavioral-health-four-market-trends/. 
Published 2021. Accessed September 1, 2021.

3. US Food and Drug Administration. Guidance for Industry and Food 
and Drug Administration Staff. Enforcement Policy for Digital Health 
Devices for Treating Psychiatric Disorders During the Coronavirus 
Disease 2019 (COVID-19) Public Health Emergency. Published April 
2020. Accessed September 1, 2021.

4. Larsen ME, Huckvale K, Nicholas J, et al. Using science to sell apps: 
evaluation of mental health app store quality claims. NPJ Digit Med. 
2019:2(1);1-6.

5. Baumel A, Muench F, Edan S, Kane JM. Objective user engagement 
with mental health apps: systematic search and panel-based usage 
analysis. J Med Internet Res. 2019:21(9);e14567.

6. Stoyanov, SR, Hides L, Kavanagh DJ, Zelenko O, Tjondronegoro D, 
Mani M. Mobile app rating scale: a new tool for assessing the quality of 
health mobile apps. JMIR Mhealth Uhealth. 2015:3(1);e27.

7. O’Loughlin K, Neary M, Adkins EC, Schueller SM. Reviewing the data 
security and privacy policies of mobile apps for depression. Internet 
Interv. 2018:15;110-115.

8. Nguyen S, Fitzgerald B, Richter B, Brookman J. Peace of mind…
evaluating the privacy practices of mental health apps. Consumer 
Reports. https://advocacy.consumerreports.org/wp-content/
uploads/2020/12/CR_mentalhealth_full-report_VF.pdf. Updated January 
8, 2021. Accessed September 8, 2021.

HEOR ARTICLES

https://www.iqvia.com/insights/the-iqvia-institute/reports/digital-health-trends-2021
https://www.iqvia.com/insights/the-iqvia-institute/reports/digital-health-trends-2021
https://rockhealth.com/reports/a-defining-moment-for-digital-behavioral-health-four-market-trends/
https://rockhealth.com/reports/a-defining-moment-for-digital-behavioral-health-four-market-trends/
https://www.fda.gov/media/136939/download
https://www.fda.gov/media/136939/download
https://www.fda.gov/media/136939/download
https://pubmed.ncbi.nlm.nih.gov/31304366/
https://pubmed.ncbi.nlm.nih.gov/31304366/
https://pubmed.ncbi.nlm.nih.gov/31573916/
https://pubmed.ncbi.nlm.nih.gov/31573916/
https://pubmed.ncbi.nlm.nih.gov/31573916/
https://pubmed.ncbi.nlm.nih.gov/25760773/
https://pubmed.ncbi.nlm.nih.gov/25760773/
https://pubmed.ncbi.nlm.nih.gov/30792962/
https://pubmed.ncbi.nlm.nih.gov/30792962/
https://advocacy.consumerreports.org/wp-content/uploads/2020/12/CR_mentalhealth_full-report_VF.pdf
https://advocacy.consumerreports.org/wp-content/uploads/2020/12/CR_mentalhealth_full-report_VF.pdf


Can We Demonstrate the Value of Next-Generation Sequencing Approaches Within  
Traditional Value Frameworks?
Bettina Zimmermann, MA, Health System Strategy Leader, F. Hoffmann-La Roche AG, Basel, Switzerland; Daryl S. Spinner, 
PhD, MBA, Variantyx Inc, Framingham, MA, USA; Susan R. Snyder, PhD, MBA, Georgia State University, School of Public 
Health, Atlanta, GA, USA; Molly Purser, PhD, MBA, formerly RTI Health Solutions, Research Triangle Park, NC, USA

Existing value frameworks 
do not adequately 
address the value of 
testing approaches from 
all healthcare system 
stakeholder perspectives.

There is a need for 
greater transparency 
and harmonization in 
approaches used for NGS 
testing evaluation and 
decision making.

The current course 
of healthcare is 
unsustainable, and 
20%-40% of healthcare 
resources are wasted.

Introduction
During Virtual ISPOR Europe in Milan, 
a forum was convened that looked at 
the question, “Can we demonstrate 
the value of next-generation diagnostic 
testing approaches within traditional 
value frameworks?” which included 
next-generation sequencing-based 
testing approaches from reimbursement, 
ecosystem, and public health perspectives. 

The current course of healthcare is 
unsustainable (Figure),1-4 and according 
to the World Health Organization (WHO) 
and the Organization for Economic 
Cooperation and Development, 20%-40% 
of healthcare resources are wasted.5

The transformation of healthcare 
towards precision medicine—giving the 
right patient the right treatment at the 
right time6—has the potential  to put 
healthcare on a more sustainable path. 
Emerging data suggest that multigene 
next-generation sequencing (NGS)-
based testing approaches enable more 
efficient use of healthcare resources 

through testing, treatment, and reduction 
in hospitalization.7-9 When it comes to 
precision medicine, there is currently 
a lack of clarity and consensus on a 
global level on how to assess the value 
of the technologies and services of 
precision medicine. In this article, there 
will be a focus on the challenges of NGS 
testing approaches as a core element of 
precision medicine, using mainly US data 
because most published information is 
currently available there. 

The ISPOR Forum addressed the broader 
context of next-generation testing 
(NGT) approaches, which is used as 
an umbrella term, and covers testing 
approaches such as multigene NGS, 
comprehensive genomic profiling, and 
others (see Table for select examples of 
multigene NGS tests). Oncology is one 
of the most advanced medical fields 
in which molecularly guided treatment 
options have repeatedly demonstrated 
delivering better outcomes for patients, 
and multigene NGS plays an important 
role in identifying the right patient for 
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Figure. Unsustainable course of healthcare.



the right treatment.11  The number 
of cancer drugs that need biomarker 
testing has increased continuously since 
the late 1990s. This trend is ongoing, so 
increasingly research and development 
(R&D) is investigating tumor-agnostic 
biomarkers (mutations that appear in 
tumors across indications). Currently, 
there are over 75 tumor-agnostic 
treatments in R&D pipelines.12

Emerging data suggest that multigene 
NGS approaches enable more efficient 
use of healthcare resources through 
testing, treatment, and reduction in 
hospitalization.8,9,13 This is important in 
the context of the current unsustainable 
course of healthcare spending and 
existing budget constraints (see Figure). 

From a physician’s perspective, the 
value of NGS-based testing lies in the 
information that it provides for making 
quicker and better diagnostic and 
treatment decisions (ie, which treatments 
to use or to NOT use, because of 
resistant mutations3 and clinical trial 
options, etc).4 Molecular tumor boards 
have proven to play an important role 
in interpretation of information as well 
as enabling efficient healthcare delivery 
for patients to be treated with options 

for which there is enough evidence 
available.3 
 
From a precision public health 
perspective, the focus is on using data 
to improve health and achieve social 
justice—equity, social inclusion, and 
empowerment. The value of NGS-
based testing and similar approaches 
from a population health perspective 
is giving the right intervention to the 
right population at the right time, 
which is consistent with supporting 
an individualized treatment approach. 
Therefore, it contributes to improving 
the health of identified populations, even 
if at first glance individualized medicine 
and public health seem to be in conflict.14 
From the outset there were 2 camps: 
(1) public health and precision medicine 
present a false dichotomy, since 
improving population health should 
include healthcare and molecular tools 
to stratify populations into risk groups 
to provide more efficient and effective 
prevention and treatment strategies, 
and (2) a more traditional public 
health view of whole population health 
that is determined by far more than 
healthcare. In conclusion, population 
health outcomes reflect the combined 
influences of multiple biological and 
social health determinants, public health 
efforts and medical care, making “both 
zip codes and genetic codes” important 
for health.15 

The core concern of the traditional public 
health view is whether healthcare system 
investments in precision medicine’s 
targeted clinical interventions would 
come at the expense of existing public 
health measures that could have a 
greater impact on population health, 
and their need for resources. As 

paradoxical as it seems, while precision 
medicine focuses on individualized care, 
its success truly requires a population-
based approach. 

Value Framework for NGS Testing
Value frameworks, whether utilized 
explicitly or implicitly in access decisions, 
have traditionally focused on the payer 
perspective and are used to assess 
the value of clinical outcomes of new 
therapies relative to current therapies. 
They should help to better inform 
decisions.16 This assessment sometimes 
involves evaluating the combination of a 
test and treatment. Several challenges 
have been raised in assessing the value 
of diagnostic approaches, including 
NGS, when limited to these traditional 
elements, particularly as the results of 
multigene NGS testing often provide 
an end to a prolonged diagnostic 
odyssey, which may potentially derive 
from (1) identifying or ruling out one or 
more potential treatment approaches/
further clinical intervention, and/or (2) 
achieving a definitive diagnosis or ruling 
out one or more suspected diagnoses. 
Broadly, the utility of all such information 
provided by multigene NGS and other 
testing approaches may be referred to 
as the “value of knowing,” a healthcare 
concept introduced decades ago in the 
literature but formalized more recently 
in the HEOR field.17,18 Yet when applying 
a standardized framework, it is important 
to first consider who the decision 
maker is, since value may be defined 
and assessed differently, depending on 
perspective.

There exist a variety of different value 
frameworks; some are more centered 
around medical evidence (eg, National 
Comprehensive Cancer Network, 
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  NGS Test Test Description Example: Clinical Scenario

Whole exome  Test on a person’s blood or buccal cell DNA to sequence Children with neurodevelopmental disorders such as 
sequencing6  a person’s whole exome via NGS platform  epilepsy and/or severe intellectual disabilities with no definitive 

genetic diagnosis despite prior targeted genetic testing 

Multigene liquid  Test on a patient’s blood sample to sequence circulating Patients with solid tumors such as those with advanced non- 
biopsy testing7 tumor DNA present in the blood via NGS platform  small lung cancer who are contraindicated for invasive tumor 

biopsy

Rapid whole- Accelerated test on a patient’s blood sample to sequence Critically ill infants with immediate life-threatening disorders of 
genome  a person’s whole genome in a few days via NGS likely genetic origin 
sequencing10  

Table. Examples of multigene NGS tests utilized in current clinical practice.

The current course of healthcare 
is unsustainable and according 
to the World Health Organization 
and the Organization for 
Economic Cooperation and 
Development, 20%-40% of 
healthcare resources are wasted.



American Society of Clinical Oncology, 
European Society for Medical Oncology); 
others are payer-centered (eg, Institute 
for Clinical and Economic Review, 
National Institute for Health and Care 
Excellence); and some are specific to 
precision medicine (eg, Personalized 
Medicine Coalition, MedTech Europe, 
Genomic Medicine Integrative Research 
Framework). There is also an ISPOR 
Value Framework that expands the 
elements of value beyond traditional 
cost-effectiveness by incorporating novel 
value elements like the value of knowing 
(diagnostic odyssey), real option value 
(opportunity to benefit from future medical 
advances), scientific spillover (benefits 
beyond the original innovation), etc.19 
The challenges raised in assessing the 
value of NGS-based testing are broad, 
which lead to uncertainty concerning 
which evidence (endpoints, appropriate 
and novel trial designs, real-world 
evidence and emerging applications 
evolving over time) needs to be made 
available for patients to be able to access 
multigene NGS testing and benefit from 
the interdependent technologies to 
achieve better outcomes. 

 
Value frameworks provide guidance 
for evaluating the value of NGS testing, 
but the current reality is that similar 
evidence leads to divergent decisions. 
In the United States, the most recent 
data from the Centers for Medicare & 
Medicaid Services (CMS) on Medicare 
payments show that a sizeable fraction 
of prescribed NGS testing for Medicare 
patients is denied reimbursement 
and that denial rates vary significantly 
among the payers managing these 
benefits in their designated regions of 
the country.2 Decisions on which NGS 
testing is covered also vary by Medicare 
payers, contributing to differences in 
reimbursement and access to such 
testing across the United States.20 

Variability in non-Medicare 
reimbursement coverage decisions 
among the multiple national and regional 
payers also contributes to delays in, or 
complete barriers to, patient access to 
NGS testing and potentially to best-
informed treatment.21-24  Examples of 
NGS tests with coverage policies that 
are divergent across large national 
and regional payers—despite citing 
very similar evidence sources in their 
decision making—include whole exome 
sequencing in neurodevelopmental 
disorders, and multigene liquid biopsy 
testing in oncology (payers reviewed by 
the authors included Aetna, Anthem 
BlueCross BlueShield of California, 
BlueCross BlueShield of North Carolina, 
Cigna, Humana, and United Healthcare 
2020). 

A similar situation of divergent NGS test 
access decisions can be observed across 
the globe. 

Additional uncertainty for prescribers, 
providers, and developers of NGS-based 
tests derives from: 

•  Incentives and priorities of multiple 
stakeholders

•  Nontransparent decision-making 
criteria/different approaches to 
valuation

•  Limited consideration of unique 
components of value associated with 
simultaneously testing multiple analytes

•  Nonvalue-based payment with little or 
no intellectual property protection and 
high utilization management

•  Demand for infeasible drug trial-type 
study designs

The current access situation calls for 
the collaboration of all NGS testing 
stakeholders to create a common 
ecosystem value of solutions in the 
context of precision medicine, covering 
value criteria used for deciding access/
adoption, stakeholders to whom the 
integrated ecosystem value can be 
proven, and funding/coverage to provide 
access to clinically useful NGS testing.

Conclusion
There is a need for the current value 
framework approach for NGS testing 
access decision making to evolve to 
a more transparent and harmonized 

evidence-based approach with clear 
value criteria addressing the perspectives 
of multidisciplinary stakeholders covering 
the entire healthcare ecosystem. This 
would enable an integrated value-based 
pathway forward for all stakeholders, 
most importantly patients, to be able 
to benefit from these healthcare 
innovations. 

To further clarify the current situation 
and propose solutions for global NGS 
testing stakeholders to improve value 
assessment, 2 ISPOR Special Interest 
Groups (SIGs)—the Medical Devices 
and Diagnostics SIG and the Precision 
Medicine and Advanced Therapies 
SIG—announced a recently approved 
joint SIG special project to advance 
the transparency and evidence basis 
upon which multigene NGS tests and 
NGT approaches overall are evaluated 
and access decisions are made. This 
work will involve a detailed analysis and 
consideration of the value assessment 
landscape along with recommendations 
aimed at addressing the unique 
characteristics of NGT as an important 
innovation towards personalized 
medicine. •
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Predicting the Impact of Vaccination Strategies in the COVID-19 Pandemic Using a  
Susceptible-Exposed-Infectious-Removed Model  
Yunni Yi, PhD, Alex Hirst, PGDip, Stefano Lucherini, MSc, Adelphi Values, Cheshire, England, UK; Wei Song, MSc, Adelphi 
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The authors developed 
a SEIR model to predict 
the impact of different 
COVID-19 vaccination 
strategies.

Vaccinating the 65+ age 
group first resulted in 
the lowest costs in both 
critical and noncritical 
care.

Findings from this study 
can help to inform 
government policies 
regarding the delivery 
of vaccines to ensure 
efficient use of the limited 
resources available.

Background
The COVID-19 pandemic has resulted 
in 180 million infections and 3.9 million 
deaths worldwide and both figures are 
still rising.1 Variants of the virus are 
threatening to produce new waves of 
infections with no sign of extinction at 
the present time.2 The consequences of 
the pandemic, both direct and indirect, 
on healthcare systems, social life, and 
economic activities are unprecedented.3

Despite policy measures such as 
social distancing or lockdowns and 
improvement in diagnosis and treatment 
of COVID-19, it has become apparent 
that vaccines provide the best protection 
against the spread of the disease.4 A 
range of vaccines have been approved 
already and are being administered within 
several countries. However, supply of 
safe and effective vaccines will be limited 
in the foreseeable future by production 
and distribution capacities. Therefore, a 
vaccination strategy must be based on 
the prioritization of specific population 
subgroups to minimize the disease 
burden. 

Our Approach
We developed a susceptible-exposed-
infectious-removed (SEIR) model in R 
Project® to predict the impact of different 
COVID-19 vaccination strategies on 
the number of infections, mortality, 
healthcare burden, and productivity loss 
in the United Kingdom.5

Given the uncertainty in vaccine supply, 
3 scenarios were explored where 20%, 
50%, and 70% of the United Kingdom 
population were vaccinated. For each 
of the 3 scenarios, 3 population-wide 
vaccination strategies with different 
age group priorities (0-14, 15-34, 35-64, 
≥65) were modeled in addition to no 
vaccination. For each vaccination strategy 
the total number of infections, COVID-19 
related deaths, quality-adjusted life years 
(QALYs) loss, hospitalization costs, and 
productivity loss were estimated (Table). 

Age-group specific proportions of 
asymptomatic infections, probability of 
severe symptoms, and death rates were 
identified from published literature. 
Key parameters defining individuals 
moving through the model include rate 
of infection, rate of removal, and basic 
reproduction number. QALY losses were 
estimated through the standard life 
table approach with quality adjustment6 
and time preference discounting. 

Hospitalization costs included critical and 
noncritical care for symptomatic patients 
based on different inputs on service 
utilization and length of stay. National 
Health Service reference costs were used 
to calculate the hospital costs per day.7 
Productivity loss measured as working 
days lost was calculated for the working-
age population based on weighting the 
number of days spent in hospital care 
and the number of days being mildly 
symptomatic due to an active COVID-19 
infection.

Results
As shown in the Table, under each 
vaccine supply scenario, the model 
predicted that vaccinating the 15–34 
age group first would lead to the lowest 
number of infections as well as the lowest 
loss of QALYs, while vaccinating the 65+ 
age group first would result in the lowest 
number of deaths. When considering 
the impact on healthcare resource 
use, vaccinating the 65+ age group first 
resulted in the lowest costs in both critical 
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The issue of vaccination 
is a complex one, and the 
limitations of this research 
must also be acknowledged 
so that the evidence can 
be applied appropriately to 
decision making.



and noncritical care, as well as total 
hospitalization costs, compared to other 
vaccination strategies. The model further 
showed that vaccinating the 15–34 
age group first was the most effective 
strategy for minimizing productivity loss, 
followed by vaccinating all age groups 
proportionally.

All vaccination strategies performed 
better over no vaccination for all the 
outcomes measured. For each outcome, 
the patterns observed with the order 
of priority for different population 
subgroups did not change when the 
vaccine supply increased from covering 
20% to 50% and 70% of the population, 
respectively. All outcomes improved with 
greater vaccination coverage, although 
the differences in each outcome across 
the vaccination strategies for vaccinating 
different age groups first were smaller, 

suggesting prioritizing age groups 
is more important when supply or 
coverage is low.  

Implications for the Future
COVID-19 has severely impacted all 
sectors of society across the globe. 
Vaccinations play a vital role in curbing 
the effects of the pandemic, but the 
availability of safe and effective vaccines 
at any one point in time is limited. 
National, regional, and global decision 
makers need to establish strategies on 
procuring, paying for, distributing, and 
using new vaccines against COVID-19.8,9 
Giving priority to the appropriate 
subpopulation at each stage is essential 
to maximize the health, social, and 
economic benefits of immunization. 

Compartmental models such as SEIR can 
be useful to support informed decisions 

on various vaccine strategies for 
COVID-19.9 Parsimonious compartmental 
models have been widely applied in the 
field of infectious disease, as they require 
a small number of predictor variables to 
generate significant explanatory power. 
This is advantageous especially during 
the earlier phases of the pandemic, 
where decisions need to be made 
with constraints on available data. The 
simplicity and easy maintenance of the 
SEIR model means that it is an ideal tool 
for prompt analysis and continuous 
update of the potential effects of 
interventions. This study explored 
its application in health economic 
evaluations of COVID-19 vaccination 
strategies in the United Kingdom.

Our findings confirmed that all 
vaccination strategies produce 
desirable reductions in numbers of 
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Table. Vaccination strategies and predicted outcomes.



infections, mortality, QALY loss, and 
productivity loss compared to no 
vaccination. Furthermore, while the 
optimal vaccination strategy will differ 
depending on what objectives are 
desirable, prioritization of specific 
population subgroups is shown to 
be key for achieving these outcomes. 
In contrast, a strategy where all age 
groups are vaccinated simultaneously 
in a proportional fashion leads to the 
heaviest burden on the health system 
as well as the highest costs. These 
findings are consistent with published 
studies in the United Kingdom,13 and 
in line with the advice provided by the 
UK Joint Committee on Vaccination 
and Immunization,14 which suggests 
prioritizing the direct prevention of 
mortality, as well as supporting the 
National Health Service and social care 
systems. These findings may be useful 
for countries that are still developing the 
vaccination programs for COVID-19. 

The issue of vaccination is a complex 
one, and the limitations of this research 
must also be acknowledged so that the 
evidence can be applied appropriately 
to decision making. The model focused 
only on vaccine distribution across 
different age groups and no other health 
conditions were incorporated. It also did 
not consider different types of vaccines 
and nonpharmacological interventions, 
nor did it consider virus mutations that 
are resistant to current vaccines and 
the possible implications for long-term 
immunity achieved with vaccination. The 
model assumed immediate immunity 
following vaccination without considering 
different vaccine timing and lengthy 
booster shot cycles required by different 
vaccines. Revised models incorporating 
more relevant factors are an area for 
further research.

When ranking the strategies, the 
outcome domains for each strategy 
were considered separately. However, 
in reality, vaccination strategies need 
to account for multiple outcomes 
simultaneously. This can be achieved 
through cost-effectiveness analysis to 

encompass wider costs and benefits 
within society or multicriteria decision 
analysis where several relevant criteria 
can be considered and weighted 
explicitly, leading to more informed 
decisions with a broader perspective of 
the issue. 

Closing Thoughts 
In conclusion, vaccines are important 
healthcare interventions for fighting 
COVID-19. A SEIR-based model 
requires little data to predict clinical 
and economic outcomes of alternative 
vaccination strategies and is easily 
adaptable in fast moving situations. SEIR 
can be a useful tool to inform decisions 
on vaccination strategies including the 
selection of different types of vaccines 
for different population. However, policy 
makers are required to establish clear 
goals and objectives with predefined 
criteria for measurement before the 
optimal strategy can be identified. 
Supported with more accurate data, 
findings from this and similar modeling 
studies can help to inform government 
policies regarding the procurement and 
delivery of vaccines to ensure efficient 
use of the limited resources available. 
Although this study focused primarily on 
the United Kingdom, the results serve 
as a framework that can be applied to 
any country when devising COVID-19 
vaccination strategies as well as other 
forms of interventions for tackling future 
pandemics. • 
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When Increasing Severity of Parkinson’s Disease Leads to Increasing Costs: Results From 
Register-Based Research in a Swedish Setting  
Jenny M. Norlin, PhD, Frida Hjalte, MSc, Klas Kellerborg, MSc, The Swedish Institute for Health Economics, Lund, Sweden; 
Per Odin, MD, PhD, Skåne University Hospital, Malmö, Sweden; Lund University, Lund, Sweden; SWEPAR-net, Lund, Sweden

The authors find that 
Parkinson’s disease is 
associated with large 
direct and societal 
costs, which increase 
considerably as the 
disease progresses. 

Few cost-of-illness 
studies have investigated 
the economic burden of 
Parkinson’s disease by 
level of severity.

Physician- and patient-
reported data on severity 
level from a patient 
register was linked to 
administrative data on 
all filled prescriptions 
and all healthcare visits 
to primary care and 
specialized outpatient 
and inpatient care.

Parkinson’s Disease in the Aging 
Population
Parkinson’s disease is a chronic and 
progressive neurologic disease that has 
no cure. With an aging population, the 
prevalence of Parkinson’s disease is 
growing, and over the past generation the 
global burden of Parkinson’s disease has 
more than doubled.1 Parkinson’s disease 
is associated with large societal costs2,3 
and the disease has a major impact on 
the health-related quality of life (HRQoL),4 
which deteriorates as the disease 
progresses. The disease is characterized 
by motor symptoms including shaking, 
stiffness, and difficulty with walking, 
balance, and coordination, but also 
nonmotor symptoms including drooling, 
constipation, low blood pressure when 
standing up, voice problems, depression, 
anxiety, sleep problems, hallucinations, 
and dementia. In severe stages, people 
with Parkinson’s disease may have 
difficulties taking care of themselves 
and then they require extensive use of 
formal care such as home help, home 
healthcare, institutional care, and informal 
care, that is, unpaid care performed by 
family and friends. 

Few cost-of-illness studies have previously 
investigated the economic burden of 
Parkinson’s disease by level of severity of 
the disease, especially while applying a 
societal perspective including both direct 
and indirect costs. In a recently published 
study5 we analyzed cost and resource 
use in Parkinson’s disease by severity 
measured by the Hoehn and Yahr scale, 
which is a commonly used classification of 
Parkinson’s disease progression including 
5 health states ranging from (1) “Unilateral 

involvement only usually with minimal or 
no functional disability” to (5) “Wheelchair 
bound or bedridden unless aided.” Costs 
were also presented by percentage of 
awake time in “off” (“off-time”), which 
refers to periods of the day when there 
is poor response to levodopa treatment, 
causing worsening of Parkinson’s disease 
symptoms. These severity levels are in line 
with current health economic modeling 
practice of interventions in Parkinson’s 
disease, for which Hoehn & Yahr and “off-
time” are the most used health states.

Unique Swedish Data
The study was based on the Swedish 
Parkinson’s disease patient registry, 
PARKreg. PARKreg has been developed 
by the Swedish Movement Disorder 
Society in cooperation with Swedish 
Neuro Registries since 2012 and includes 
information on diagnosis, treatments, 
and outcomes in terms of clinical data 
and patients’ HRQoL. PARKreg presently 
includes information on 8200 patients 
with Parkinson’s disease. The register 
provides a unique opportunity to analyze 
real-world data in Swedish clinical practice 
since observations in PARKreg reflect 
clinical practice (ie, they occur when 
patients visit their neurologist and are not 
protocol driven).

Sweden has a system of unique personal 
identification numbers that makes it 
possible to link so-called quality registers, 
such as PARKreg, to other registries with 
individual-level administrative data. This 
creates a unique combination of patient-
reported data of HRQoL, physician-
reported data of clinical severity, and 
almost complete administrative data 
regarding resource use, costs, treatment 
patterns, and comorbidities.

In our study, we included patients in 
PARKreg with idiopathic Parkinson’s 
disease in the Region of Skåne, a relatively 
large region in southern Sweden, 
comprising approximately 13% of the 
total Swedish population. The data were 
linked to the national prescribed drugs 
register, which contains close to 100% 
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With an aging population, the 
prevalence of Parkinson’s 
disease is growing and over 
the past generation, the global 
burden of Parkinson’s disease 
has more than doubled.



of all filled prescriptions, and the Skåne 
Healthcare Register, which contains all 
healthcare visits to primary care and 
specialized outpatient and inpatient care.

Patient-reported data on formal care, 
informal care, transportation, and sick 
leave were collected from PARKreg. Data 
on formal care included information on 
whether the patient stayed at a nursing 
home, estimates of hours per week 
with home help or personal assistance, 
number of visits with home healthcare, 
and use of an electric wheelchair or 
electric scooter during the last year. 

Data on informal care included number 
of hours per week that a family member 
had abstained from work or from leisure 
time to care for their relative. Information 
on transportation included the number, 
type, and length of transportation to 
healthcare visits during the last year. 
Patient-reported data on long-term sick 
leave and early retirement were also 
collected. 

Healthcare contacts included all contacts 
to primary care, specialized outpatient 
care, and inpatient care registered with 
diagnosis codes for Parkinson’s disease. 

Contacts included visits, inpatient stays, 
letters, and phone calls as provided by all 
types of professions such as physicians, 
nurses, and physiotherapists. All filled 
prescriptions of antiparkinsonian drugs 
were included.

Parkinson’s Disease and Costs
The overall objective of the study was 
to estimate resource use and costs, 
including both direct and indirect costs 
in relation to levels of disease severity 
as measured by the Hoehn and Yahr 
scale and in relation to the periods of the 
day with poor response to the levodopa 
treatment (ie, the off-time).

The sample included 1324 observations. 
The majority (68%) of the observations 
were reported with Hoehn and Yahr 
scale stages I and II, 25% with stage III, 
6% with stage IV, and 1% with stage V.

This study showed that the more 
advanced and late stages of Parkinson’s 
disease are associated with significant 
societal costs, and a large proportion 
are costs for formal care. Total mean 
cost per patient-year was estimated 
to approximately €16,000 and ranged 
from about €6000 for Hoehn and Yahr 
I to €100,000 in Hoehn and Yahr V, 
as illustrated in Figure 1. In the early 
stages of the disease, the dominating 
part of total costs were indirect costs; 
accounting for between 50% and 60%. 
For the more advanced and late stages 
of the disease, the dominating parts of 
the costs were formal care, accounting 
for between 30% and 80% of total costs. 
The study also demonstrated that total 
mean costs increased with increasing 
off-time (Figure 2).

The Problem of Budget Silos 
As our study shows, Parkinson’s 
disease is an illustrative example of a 
disease associated with aging where a 
large part of the costs is borne by the 
municipalities. Because healthcare in 
Sweden is provided by the regions, these 
different cost-bearing silos may cause 
poor economic incentives to provide 
cost-effective care for this patient 
population. For example, device-aided 
therapies for Parkinson’s disease, which 
include deep brain stimulation (surgical 
insertion of treatment electrodes in 
the brain) and pump-based continuous 
delivery of levodopa-carbidopa intestinal 
gel, levodopa-entacapone-carbidopa 
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Figure 1. Total mean costs in € 2019 per year according to Hoehn and Yahr stage.

H&Y indicates Hoehn and Yahr.

Figure 2. Total mean costs in € 2019 per year according to “off-time.”



intestinal gel, or apomorphine to avoid 
motor fluctuations and dyskinesias 
(unwanted movement), have shown to be 
difficult to implement in clinical practice 
even though they are considered cost-
effective therapies.7 This could be caused 

partly by the fact that the relatively high 
costs of providing device-aided therapies 
are borne by the regions, whereas the 
benefits, in terms of large cost offsets 
due to reduced need for home help and 
nursing homes, are captured mainly by 
the municipalities. The problem is that 
budget silos (which has been discussed 
elsewhere8-10) will become increasingly 
challenging with an aging population and 
with an increased prevalence of aging 
diseases such as Parkinson’s disease.

Closing Thoughts
In conclusion, our study shows that 
Parkinson’s disease is associated with 
significant societal costs, which increase 

considerably as patients in advanced 
and late stages often require resource-
intensive and costly formal care. 
Consequently, substantial cost savings 
can potentially be made by optimizing 
the healthcare of patients in advanced 
and late stages, and by putative future 
disease-modifying therapies. 

As future putative disease-modifying 
therapies become available for people 
with Parkinson’s disease, the industry, 
healthcare providers, and payers need 
to overcome challenges including 
budget silos and affordability to ensure 
sustainable and timely access to these 
therapies. •
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Taking the Call: Multisource Datasets Speed Real-World Data 
Fitness Assessments in Oncology   
Mary Tran, MS, Data Insights, Syapse, San Francisco, CA, USA

Editor’s Note: In this issue 
of Value & Outcomes 
Spotlight we feature a new 
column wherein readers 
respond to a previously 
published article. This article 
was written in response to 
a piece published in the 
May/June issue, “Fit-for-
Purpose Real-World Data 
Assessments in Oncology:  
A Call for Cross-Stakeholder 
Collaboration,” by Desai,  
et al. 

An article published by Desai, et al1 
that appeared in the May/June 2021 

issue of Values & Outcomes Spotlight 
defined the promise and challenges 
associated with using real-world evidence 
(RWE) that draws on real-world data 
(RWD) sources for health economics and 
outcomes research (HEOR).

In agreement with Desai, et al, there 
remains a need for clearly outlined “use-
case specifications,” broadly defined as 
specifications of RWD requirements and 
criteria to evaluate RWD fitness for use 
for specific RWE use cases. Given this, 
it is undeniable that, per the authors, 
a relevance assessment framework 
will drive benefits for all stakeholders 
involved in the use-case specification 
development and maintenance effort. 
Certainly, as they’ve written, a cross-
stakeholder collaboration is required 
to arrive at a shared definition of use-
case specifications, including relevant 
quality thresholds and identification of 
benchmarking resources for validation 
strategies. 

The Use-case specific Relevance and 
Quality Assessment (UReQA) put 
forth by Desai, et al is an excellent, 
accurate framework. Yet, to further 
streamline assessment and use of RWD 
by researchers, a preceding broader 
examination of a database’s makeup 
and ability to support a spectrum of 
oncology research needs is proposed. As 
Desai, et al state, there are many real-
world databases and it is a challenge to 
determine which are appropriate. Those 
that incorporate a multisource data 
strategy are more likely to overcome 
limitations often inherent in individual 
data sources. In addition to the uses 
listed by Desai, et al, when a broader 
dataset is applied, RWD have the potential 
to support an expansive ecosystem 
of partners with patient identification 
for clinical trials, health disparities and 
outcomes research, tailoring optimal 
treatment regimens, understanding 
distinct populations, handoffs from 
nononcology and oncology providers, and 
developing more cost-efficient external 
control arms. The ability to leverage one 

rich dataset to answer multiple questions 
promotes efficiency and therefore time 
and cost savings.

Understanding the Inherent 
Strengths and Limitations of 
Individual RWD Sources Before the 
Use Case
As outlined by Desai, et al, regulatory 
and payer guidelines have highlighted 
“fitness for use,” also known as “fitness for 
purpose,” as a key factor that drives the 
choice of RWD and analytic methods for 
RWE generation. In determining fitness 
for use, questions about a particular 
RWD source can range from quantitative 
in nature (eg, patient counts and 
percent missingness) to qualitative (eg, 
data quality and population similarity). 
Building upon the UReQA framework, to 
streamline determination of fitness for 
use of a particular use case, we propose 
the need for a qualitative and quantitative 
deep dive into distinct RWD sources’ data 
quality even prior to determining specific 
use cases.

Both dimensions of data quality (reliability 
and relevance) may be applied to RWD 
source evaluation prior to the specific 
use case, instead taking into account 
the broad array of oncology research 
questions first—from care prior to cancer 
diagnosis to outcomes. In determining 
reliability, completeness, accuracy, 
and consistency are evaluated; while 
relevance is thought of in terms of 
recency, representation, and historical 
capture. No single data source passes all 
quality dimensions. For example, hospital 
tumor registries are highly regarded and 
very reliable, but the existence of certain 
elements (eg, recurrence, biomarkers, 
safety events) critical for select research 
questions might be absent depending 
on the individual registry and as such 
they too are limited in longitudinally 
and comprehensiveness. Claims data 
may lack key patient characteristics 
and presentations relevant for study 
questions. Data sources originating 
from the outpatient care setting lack the 
full scope of care that take place within 
the inpatient hospital setting. Because 
all RWD sources have their limitations, 
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one RWD source is less likely to meet 
fit for purpose parameters on its own. 
Researchers should evaluate the specific 
strengths and limitations of individual 
data sources to determine appropriate 
research questions and use cases that 
can be addressed and then, what other 
data might be needed. The analogy 
of Swiss cheese is helpful here: every 
source has gaps throughout, just as 
every slice of Swiss cheese has holes 
throughout. But if you place enough 
slices of Swiss cheese on top of each 
other, you’re likely to fill in all the gaps.

A Multisource RWD Strategy 
to Promote Sustainability and 
Efficiency
Once we have a clear picture of each 
individual RWD source, we can begin 
to build a multisource RWD strategy 
that brings disparate, overlapping 
data sources together into a single 
comprehensive view of the patient 
journey that can be used to inform a 
variety of research needs.

The ability to leverage one dataset to 
answer multiple questions promotes 
efficiency and therefore time and cost 
savings. In this way, the suitability and 
sustainability of a particular dataset 
for a partner organization may lie in 
its ability to meet that organization’s 
diverse research needs. However, 
diverse research needs compound 
the existing challenges to working with 

heterogeneous RWD. It should be noted 
that gathering multiple large datasets 
onto a single platform is not the same 
as linking and integrating information 
data into a single patient record, which 
may require collaboration with health 
systems with multiple electronic medical 
records, sourcing from different systems 
internally, as well as laboratories at 
varying levels of sophistication and 
wide diversity and reporting standards. 
Layering multiple sources together is a 
more complex, challenging undertaking 
than relying on a single RWD source for 
insights, but it enables us to develop a 
much more complete picture of each 
patients’ cancer care journey. 

For these reasons, we propose 
furthering the UReQA framework with 
additional metrics for the assessment 
of RWD fitness for use—particularly 
under pre-assessment, whether multiple 
data sources are employed. Under 
relevance, in addition to representation, 
it is pertinent to ask whether there is 
a comprehensive list of data elements 
(exposures, outcomes, covariates), 
whether there is longitudinally to reflect 
the full course of care and patient 
response, and are the data recent to 
adequately reflect actual outcomes?  

While not generated for the purpose of 
research use, if appropriately handled 
and analyzed, RWD can unlock immense 
value. At a high level, RWD support 

diverse research needs across the 
healthcare continuum, including by:

•  Helping to clarify how therapies 
perform in real-world populations that 
are underrepresented in clinical trials 
(eg, in minority communities patients 
with comorbidities and the aging 
population).

•  Helping providers identify and close 
gaps in care to ensure every patient is 
given their best shot at managing their 
disease effectively.

Every dataset certainly has a limitation 
but with collaboration there is a way 
to fully realize the potential of RWD. 
In doing so, not only data quality but 
also methodological and analytical 
robustness must be considered to 
unlock the potential of RWD. Underlying 
the potential success of all these efforts 
is transparency and ongoing discussion 
and collaboration at an industry level to 
move the field forward. •  
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Q&A

Are Smartwatches Good 
for Your Health? 
A Conversation With  
Rodrigo Mello Ferreira, MD

Q&A
Value & Outcomes Spotlight:  A new generation of wearable devices has been developed 
that focuses on individual health. Is there a real benefit here or are these just marketing 
gimmicks to increase sales?
Rodrigo Mello Ferreira: Yes, there are benefits. The research aims precisely at the scientific 
validation of the technology used in wearables to assess oximetry and blood pressure. We 
are evaluating the effectiveness of these technologies. However, even without this validation, 
just encouraging healthcare and monitoring would be a benefit. 

VOS:  What are the benefits of smartwatches for senior citizens?
RMF: The elderly patient will be the biggest beneficiary from the use of these devices. When 
compared to other devices, measuring blood pressure through a wearable is easier and 
more practical. In addition, there are many possibilities, such as continuous monitoring, fall 
assessment, and medication alerts, among others—all this using a device that is much more 
practical and familiar in our routines.

VOS:  Have you worked with athletes that wear smartwatches? Is there anything they can do 
to help?
RMF: I’ve haven’t worked with athletes yet. But the use of smartwatches and other wearables 
is already a reality in the daily lives of high-performance athletes, whether in injury prevention 
or in monitoring results.

“ The elderly patient 
will be the biggest 
beneficiary from the 
use of these devices. 
When compared 
to other devices, 
measuring blood 
pressure through a 
wearable is easier 
and more practical.”

I spoke with Rodrigo Mello Ferreira, MD, Professor, D’Or Institute for Research and 
Education Board Member, Centro Médico Pastore, Rio de Janeiro, Brazil, who works in 
the field of bariatric and metabolic surgery, and is a smartwatch researcher. He looks 
at the current implications in the aging population and thinks the applications of this 
technology will only grow with time.

Photo courtesy of Rodrigo Mello Ferreira
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Q&A
VOS:  How committed are users to smartwatch monitoring and 
what are the barriers to broader adoption?
RMF: In my opinion, the high cost of some of these devices is 
the biggest barrier. Other reasons are the acceptance of health 
professionals and the validation of the technology. The users’ 
commitment should be minimal. The artificial intelligence will do 
all the work, they just need to use the wearables. 

VOS:  How accurate and reliable is the smartwatch monitoring?
RMF: This is the main focus of the current research: technology 
validation for further specific analysis. 

VOS:  Have you used smartwatches for patients with heart failure 
before?

RMF: No, I haven’t. After technology validation and the 
development of software, hardware, and application, we will try 
to prove the effectiveness of these devices, including in heart 
failure. 

VOS:  What can we expect in the next 10 years from this 
technology?
RMF: It is unlimited. The most important thing is to expand 
access by lowering the cost. In my view, at minimum, we can 
expect continuous monitoring and diagnosis of high blood 
pressure, with home and outpatient blood pressure monitoring, 
not to mention services related to geolocation. •
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