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Abstract
Objective: Summaries of health research can be a complementary way to return value to participants. We assess how research participants
engage with summaries via email communication and how this can be improved.

Materials and Methods: \We look at correlations between demographic subgroups and engagement in a longitudinal dataset of 305 626 partici-
pants (77% are classified as underrepresented in biomedical research) from the All of Us Research Program. We compare this against engage-
ment with other program communications and use impact evaluations (N=421 510) to measure the effect of tailoring communication by (1)
eliciting content preferences, (2) Spanish focused content, (3) informational videos, and (4) article content in the email subject line.

Results: Between March 2020 and October 2021, research summaries reached 67% of enrolled participants, outperforming other program
communication (60%) and return of results (31%), which have a high uptake rate but have been extended to a subset of eligible participants.
While all demographic subgroups engage with research summaries, participants with higher income, educational attainment, White, and older
than 45 years open and click content most often. Surfacing article content in the email subject line and Spanish focused content had negative
effects on engagement. Video and social media content and eliciting preferences led to a small directional increase in clicks.

Discussion: Further individualization of tailoring efforts may be needed to drive larger engagement effects (eg, delivering multiple articles in line
with stated preferences, expanding preference options). Our findings are likely a conservative representation of engagement effects, given the
coarseness of our click rate measure.

Conclusions: Health research summaries show promise as a way to return value to research participants, especially if individual-level results
cannot be returned. Personalization of communication requires testing to determine whether efforts are having the expected effect.

Key words: health communication; communication barriers; data science; stakeholder participation.

return value to participants. Participants may derive value
from health research summaries in several ways. First, sum-
maries that leverage data from the research study may
increase the awareness that participants are contributing to
impactful research, which has been found to increase charita-
ble donations® and blood donations.” A desire to learn about
scientific advances based on study results has been mentioned
in focus groups® and in survey work with current and poten-
tial research participants.* In addition, summaries may com-
municate contributions by other participants or highlight
work by study staff and leadership, which can engender feel-

Introduction

Health research programs and clinical trials are increasingly
focusing on returning value to create more mutually benefi-
cial relationships between study participants and research-
ers.' This is emblematic of an improvement in the
relationship between research participants and researchers—
instead of being only passive subjects, returning value is one
way to recognize participants as essential stakeholders in and
contributors to the research process. Foremost, returning
value focuses on study results that apply to the individual’s
own health, such as pharmacogenomic results® and treatment

and prevention of disease.” However, most studies do not
return results to participants® for multiple reasons, including
inability to present findings in a way that is meaningful and/
or accessible to the participant, lack of resources, lack of reg-
ulatory approval, and concerns over results being inconclu-
sive, disappointing, or distressing.'"

Summaries of relevant health research, including work
informed by study data, can be a complementary way to

ings of shared commitment™'® and increase perceived trust-
worthiness and competence.'™'? Third, information in a
summary format using simple language can make content a
valuable educational resource for participants who want to
increase their health literacy'® or learn about specific topics
that interest them,* such as how lifestyle affects the risk of
medical conditions.” Finally, summaries can be tailored for
relevance to precision medicine, health equity, and health
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priorities of communities that have been historically underre-
presented in biomedical research (UBR), which can be impor-
tant for individuals who are motivated to improve
representation of such communities in health research.'

Objective

We assess how research participants engage with email com-
munication of health research summaries and how engage-
ment may be improved. We leverage a rich longitudinal
dataset of more than 300 000 participants from the All of Us
Research Program (All of Us)"™ to assess which demographic
subgroups are most likely to engage with health research
summaries. We then benchmark these engagement metrics
against other program communication, including return of
results.

While all demographic subgroups engage with health
research summaries, open and click rates are lower for certain
UBR subgroups, such as participants self-identifying as Black,
African American, Hispanic, Latino, or Spanish (17.7% of
readership) and those aged 18-45 years (37.3% of reader-
ship). We evaluate whether engagement of key UBR sub-
groups can be improved by tailoring content and delivery in a
way that is better aligned with participant preferences. We do
this through 4 different initiatives: (1) Content to Spanish
participants that is written by native Spanish speakers rather
than translated from English and features studies specially
curated for Latino and Hispanic communities in the United
States. This may increase engagement because participants
may consider content about their community relevant for
their own decision making or derive positive feelings from
seeing their community represented.'® (2) Package content in
short video format via YouTube and Instagram. This may be
appealing to individuals aged 18-25, who show higher self-
reported interest in research'” and willingness to learn
more'® in response to videos compared to text. (3) Ask par-
ticipants to choose what content they want to read about in
the following issue and deliver accordingly. This can help
participants select content that is closer to their individual
preferences.'” Participants may also value the choice itself.”°
(4) Mentioning relevant newsletter topics in the email subject
line, which can drive engagement through increased sali-
ence.”! We assess the impact of these tailoring efforts through
a series of well-powered evaluations run between November
2021 and August 2023.

Materials and methods
All of Us and the My Medical Minutes newsletter

All of Us is a longitudinal study funded by the National Insti-
tutes of Health (NIH) to understand the impact of genetics,
lifestyle, and environmental factors on health outcomes, espe-
cially those of individuals who have been historically under-
represented in medical research (Table S1). The data
generated by the program are available to vetted researchers
through a secure data portal that removes personally identifi-
able information. As of March 2024, the program counts
more than 778 000 enrolled participants (87% UBR) and
over 9800 researchers across 731 institutions. More than 290
papers have been published using study data,*” including the
discovery of 275 million novel genetic variants.>?

Each month participants receive the My Medical Minutes
(MMM) email newsletter with 3-5 summaries of research

covering a range of topics including healthcare access,
genomics, health technology, as well as personal stories of
people overcoming health challenges or achieving medical
breakthroughs. Content is sourced from recently published
peer-reviewed journals and health news sites, is summarized
at a 7th-grade or lower reading level by a medical copywriter,
and is reviewed for scientific accuracy by an MD or PhD.
Since June 2021, the newsletter also features summaries of
published articles that use All of Us study data, guest editor
contributions, and personal stories of participants as well as
program staff and leadership. Participant feedback can be
provided via a dedicated link in each newsletter, is reviewed
monthly, and informs the choice of newsletter articles, which
are accompanied by a “Reader’s Choice” flag for easy identi-
fication (Figure S1). The newsletter is sent in English or Span-
ish depending on the participant’s declared language
preference.

Retrospective analysis

For each issue, we record whether an email is opened and
whether content in the newsletter is clicked (S3 describes data
capture and storage in detail). A click is an action by the par-
ticipant in the newsletter for more information, to share con-
tent via social media or to give feedback. In a given issue, the
following elements of the newsletter are clickable: 3-4 links
within each health research summary for more information, a
program announcement directing to a specific study module,
links to share an article via social media, a social media post,
a link to unsubscribe from future newsletter communications,
and a link to leave feedback. Clicking to unsubscribe is not
counted towards the click rate in the analysis.

To understand newsletter engagement, we analyzed data of
all MMM issues (30 total) sent since newsletter launch in
March 2020 to October 2021. In this period, 305 626 unique
participants received at least one MMM issue. We have high-
level demographic information about participants from the
program’s “Basics” survey, such as age bracket and self-
identified race and/or ethnicity. Details about the survey,
including questions and answer options, can be found at:
https://databrowser.researchallofus.org/survey/the-basics. We
measure engagement using email opens and the click rate on
a given article, assigning a value of 1 if any link in the article
is clicked and 0 otherwise. Clicks to share content via social
media or to share feedback to the editorial team are excluded
for this analysis. Engagement by subgroup is compared using
a proportions z-test. Certain demographic subgroups, such as
those with educational attainment of grade 12 or below, are
combined so that we have a large enough sample size for
analysis (Table S2 provides a breakdown of all demographic
subgroups).

Benchmarking

We compare the engagement metrics of the MMM newsletter
against 2 other All of Us communications: (1) the bi-monthly
national newsletter with program updates, staff interviews,
and other research opportunities. This goes out to all regis-
tered individuals who have not unsubscribed. (2) Genetic
return of results, which is a personalized report with informa-
tion about ancestry, traits, and genetic variants linked to
increased disease risk and response to medications. This is
sent to participants who have shared a biosample (saliva or
blood) with the program and have opted in to receive their
results.
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Personalization strategies

The evaluation of the personalization strategies uses a mix of
randomized controlled trials (RCTs) and (non-controlled)
before/after comparisons that were run between November
2021 and April 2023. We compare groups on newsletter
engagement metrics using the rate of email opens and clicks
relative to emails delivered. Before/after comparisons were
run where an RCT was not possible due to available program
resources. To maximize the validity of our results from
before/after analyses, we establish a baseline average of opens
and clicks across 4-5 MMM issues prior to the new approach
being deployed to the relevant target audience. Note that for
the tailored Spanish content, we omit the issues of 4/26 and
6/14 from the baseline because these had a clickable program
announcement at the top of the newsletter, which was absent
from the intervention emails. Instead, we use data from 2
other preceding issues. After establishing the baseline aver-
ages, the new strategy is then deployed to everyone in the rel-
evant target group (eg, participants who selected Spanish as
their preferred language) for a minimum of 4 issues to reduce
the likelihood that the results are driven by specific content of
a particular issue. The only exception to this is the evaluation
of the preference elicitation effort, which was only deployed
in a single issue. The exact number of issues was determined
by balancing concerns for interval validity and statistical
power with cost considerations for the editorial team to per-
sonalize communication. We analyze the average effect on
our engagement metrics and compare this against the before
baseline to determine the impact of the personalized material.
The sample sizes for these efforts include the full available
cohort that meet the criteria for the respective tailoring effort
(eg, participants aged 18-45). For the preference elicitation
effort, the sample size is restricted to a subset of participants
who engage with the program through a technology platform
(CareEvolution) that has the capability to implement this
type of personalized communication. All statistical tests are
run using a proportions z-test without demographic covari-
ates and results are reported as significant if they have a
P-value of .05 or lower.
The different personalization strategies are as follows:

1) Preference elicitation and feedback: Readers were
prompted to choose what content they wanted to receive
in the next issue (genetics, sleep, or heart health). Partici-
pants who made a selection received a tailored newsletter
the following month with an article on their chosen topic
along with a note reminding them of their choice (Figure S2).
If participants did not make a selection, they would receive a
standard issue. This was tested with 30 635 participants
between July and August 2023.

2) Content for Spanish speakers: Instead of receiving a Span-
ish translation of the English version of the newsletter,
new content was created by a dedicated Spanish-speaking
editorial team and selected with relevance for Latino and
Hispanic communities in mind. In addition, the newsletter
featured Spanish guest editors and researcher profiles. A
total of 11 590 participants who had set Spanish as their
preferred language for program communication received 4
issues of the new Spanish newsletter between July and
September 2022.

3) Content for participants aged 18-45: Instead of static
images and text-based articles, these participants received
summaries in the form of a YouTube video and an
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Instagram post. A total of 107 968 participants received
this updated newsletter across 5 issues between August
2022 and April 2023.

4) Displaying topics of interest in the email subject line: Par-
ticipants were randomly allocated to either receive the
generic email subject line of the format “Week of [month]
[day]” (eg, “Week of November 2”) or a subject line of
the format “[Topic 1], [Topic 2] and more” (eg, “COVID,
cognitive health and more”). The specific topics reflect
newsletter content of that issue and, where possible, were
selected based on article types that scored high on engage-
ment in the retrospective analysis (Table S4). This RCT
was run with 271 317 participants between November
2021 and February 2022. Participants stay in their groups
for 3 consecutive sends.

The study was reviewed and deemed exempt from Institu-
tional Review Board approval by the All of Us Research
Compliance Branch (RCB-2023-NHSR001) on the grounds
of not being human subjects research. It received program-
matic approval and oversight from All of Us.

Results
Newsletter readership and impact

Between the newsletter launch in March 2019 and March
2024, All of Us sent 74 MMM issues. This included more
than 20 million unique sends, reaching over 533 500 partici-
pants who reflect the diversity of the program (Table 1). A
total of 930 participants have shared feedback and sugges-
tions for articles, of which 79% are UBR.

Articles fall into 11 high-level topic categories (Table 2). In
addition, the newsletter has featured 24 articles using All of
Us data, which generated 117 985 clicks (average of 4916
clicks per article) for more information. The 6 spotlights on
All of Us participants, staff, and leadership generated 9259
clicks to the research program’s website for more
information.

Benchmarking against other program
communication and return of results

Engagement metrics between MMM and the national pro-
gram newsletter are roughly comparable (Table 3). Both have
an average open rate of 29.5% in the period between March
2020 and October 2021 and a content click rate of 2% for
the MMM newsletter and 3.5% for the national newsletter.
Looking across all issues in that period, the MMM newsletter
reached a higher proportion of unique participants than the
national newsletter (73.5% compared to 66.8% of those con-
tacted), though engaged fewer unique participants as meas-
ured by clicks (16.9% for the MMM newsletter compared to
18.5% for the national newsletter). Approximately 9% of
enrolled participants who received both communications
engaged only with MMM newsletter and not the national
newsletter.

For genetic results, the uptake is more than twice as high
compared to any single issue of the newsletter: 63.0% of par-
ticipants who are sent a personalized report access it. How-
ever, the number of contacted participants is substantially
lower: 49.5% of participants who submitted a biosample
were issued a report since the first release of return of results
in November 2020 and May 2024. Taken together, the reach
of the communication relative to participants who are eligible
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Table 1. Breakdown of the newsletter readership by UBR categories for those that are enrolled in All of Us and have completed the demographic survey

("Basics”).

UBR category Count readership Proportion readership Representation in program
Self-identified race/ethnicity 185705 39.2% 41.4%

Age 146 707 31.0% 27.5%
Educational attainment 25195 5.3% 6.8%

Income 97 237 20.6% 33.7%

Sex 3783 0.8% 0.1%

Gender identity 6816 1.4% 1.5%

Sexual orientation 66 231 14.0% 9.5%

UBR overall 408 886 76.6% 84.7%

Note: Participants can belong to multiple UBR categories.

Table 2. Types of content featured across 74 English issues of MMM newsletter between March 25, 2019, to March 14, 2024.

Topic category Subcategory Article count

Aging Healthy Aging, Alzheimer's Disease, Cognitive Health, 12
Dementia

Medical Conditions Cancer, Diabetes, Heart Disease, Heart Health, Irritable Bowel 39
Syndrome, Infectious Disease, Stroke, and Other Conditions

COVID COVID-specific treatments and trends; includes Long COVID 41

Diversity Racial, Ethnic, Cultural, Sexual, and Gender Diversity 26

Innovation Artificial Intelligence, FDA Approvals, Medical Devices, Phar- 32
maceuticals, and Other Technology

Lifestyle Fitness, Mental Well-being, Nutrition, Relationships, Sleep, 106
Stress, Weight Management

Children’s Health (added 02/2024) Pediatrics, Neonatology, Adolescent Health, Education and 2
Schools

Personal Story Human interest stories about people overcoming health issues 68
or making remarkable advances in healthcare

Precision Medicine Genomics, Gene Therapies, Pharmacogenomics 38

Public Health Environment, Environmental Health, Global Health, Municipal 27
Health, Social Determinants of Health, Health Access, Com-
munity Health

Women’s Health Obstetrics and Gynecology 19

All of Us research (added 06/2021) Research articles using All of Us data via the Researcher 24
Workbench

All of Us spotlights (added 06/2021) Features showcasing the work of people within the All of Us 6

consortium

Note: A single article can have multiple labels.

Table 3. Engagement metrics of the My Medical Minutes newsletter compared to the national program newsletter and return of genetic results.

Communication

My Medical Minutes newsletter

National program newsletter

Return of genetic results

Time period

Number of issues

Contacted participants (% of eligible)
Average view rate®

Average click rate

Unique participants viewing (% of contacted)
Unique participants viewing (% of eligible)
Unique participants clicking (% of contacted)

Mar 2020-Oct 2021 Mar 2020-Oct 2021
30 11
305626 (91.2%) 375 847 (89.3%)

29.5% 29.5%

2.0% 3.5%
224635 (73.5%) 251066 (66.8%)
224 635 (67.1%) 251066 (59.6%)
51651 (16.9%) 69 532 (18.5%)

Nov 2020-May 2024

1

275097 (49.5%)

63.0%
NA

173 359 (63.0%)
173 359 (31.2%)

NA

Note: We cap the timeframe for the newsletter engagement metrics to October 2021, after which the email open rate became less reliable (see “Discussion”

section for details).

? “Views” are considered email opens for My Medical Minutes and accessing the report in the portal for genetic results.

is 31.2% for return of genetic results, compared to 67.1% for
MMM newsletter and 59.6% for the national program
newsletter.

Engagement metrics by demographic subgroup

Open and click rates differ substantially by demographic sub-
group across the 30 newsletter issues (Table S3). All

differences reported are statistically significant at a P-value of
.001 or less, unless otherwise noted.

Open rates increase linearly with income and educational
attainment. Participants with annual income of less than
$25 000 open the newsletter 16.1% of the time, on average,
compared to 40.2% for those earning $100 000 or more. For
educational attainment, those who completed up to 12th
grade open the newsletter 9.1% of the time, on average. The
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Figure 1. Open (light gray) and click rates (dark gray) across age and race/ethnicity subgroups in the top and bottom panel, respectively. Confidence

intervals are shown in black at the top of each bar.

open rate then increases steadily to 16.6% for those with a
high school diploma, 25.3% for those who completed some
college, up to 35.8% for college graduates, and 41% for
those with an advanced degree. For age, participants between
the ages of 66 and 85 are most likely to open the newsletter
(40.2%). Participants aged 86 and up open the newsletter
33% of the time, followed by participants aged 56-65
(27.7% open rate) and participants between 18-55 years
(23.5% open rate) (Figure 1). Participants self-identifying as
Asian or White are most likely to open the newsletter
(35.5%, on average, P =.54), compared to Hispanic, Latino,
or Spanish (22.5%) and Black or African American (14.2%).
Those self-identifying with more than one race open the
newsletter 23.7%, on average (Figure 1).

Click rates vary with the same directionality as open rates,
with differences in clicks being largest when participants are
grouped by educational attainment, age, income, and racial
and/or ethnic background. Specifically, those with an
advanced degree are 15 times more likely to click on content
compared to those who completed up to grade 12 and 7 times
more likely to click compared to those who completed high
school. Participants aged 66 or older are 10 times more likely
to click on content compared to those aged 18-35 years (Fig-
ure 1). Participants with an annual income of $75 000 or
higher are 7 times more likely to click than those with an
income of less than $10 000 and 3 times as likely to click as
participants with an income between $10 000 and $25 000.
White participants are 5 times more likely to click than Black,

African Americans, Hispanic, Latino, or Spanish, and 1.5
times more likely to click compared to Asian participants
(Figure 1). Women are 1.5 times more likely to click on con-
tent compared to men and twice as likely to click compared
to participants classified as non-binary. The only exception
where open rates and click rates diverge is for gender identity,
where we see women clicking more often than men and non-
binary participants, but no difference in the likelihood of
opening the email.

Impact of tailored content initiatives on
engagement

1) When participants were invited to vote for their preferred
content, 1631 (5.3%) selected a topic for their next issue.
Of those that did, 28.3% clicked on content in the follow-
ing issue, compared to 24.6% across the 5 issues in the
baseline comparison (P=.71). Across all participants, the
click rate for the issue following the elicitation of content
preferences was 4.5% compared to 4.9% in prior issues
(P=.84). This suggests that the elicitation did not increase
engagement overall. However, of those that made a con-
tent choice, 38% were not previously engaged in any of
the baseline issues. This suggests that the elicitation is
somewhat effective at engaging participants that otherwise
would not interact with newsletter content.
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2) Participants receiving Spanish focused content clicked on
newsletter articles at an average rate of 0.55%. This click
rate is lower than in the baseline comparison (0.84%)
(P=.08).

3) Participants aged 18-45 receiving short video content
rather than text-based articles were directionally more
likely to click content compared to the baseline (0.66%
compared to 0.49%, P=.08). This represents an increase
of approximately 200 participants engaging with the
newsletter content that were not previously. We see the
directional increase in clicks on the video content com-
pared to the standard written format across each age
bracket under 45 (18-25, 26-35, and 36-45).

4) Receiving information about newsletter topics in the sub-
ject line (eg, “Cognitive health”) reduces the email open
rate compared to the standard subject line. Across the 3
sends, the reduction in the open rate is 1.3 percentage
points (3.5% relative effect size, P<.01) with a lower and
upper bound of —0.8 to —2.1 percentage points across the
sends, respectively. The average impact on the click rate is
—0.02 percentage points. Even though the average effect
of communicating the topic in the subject line is negative
for participants overall, it could be that the impact is posi-
tive for participants who find those topics engaging. We
draw on the insights from the retrospective analysis to
look at the treatment effects of the demographic sub-
groups that were most likely to engage with content about
aging (cognitive health), medical conditions (lung cancer)
and precision medicine. Even for the demographic sub-
groups that showed stronger engagement with these topics
a priori, communicating content about those topics in the
subject line had a clear negative effect on open rates. This
holds for all demographic subgroups and topics tested
(Table S6).

Discussion

Over the last 5 years, the MMM newsletter has returned
health research summaries, including All of Us articles and
spotlights of participants, staff, and leadership, to more than
533 000 participants. The reach of the communication out-
performs that of the program’s national newsletter (67.1%
compared to 59.6%) and return of individual genetic results
(31.2%). While the majority of participants (63.0%) view
their individual results once these are released to them, the
reports have been made available to only a subset of eligible
participants (49.5%). This highlights an important tradeoff
in returning value to participants via program communica-
tion: while return of results have high appeal, it is challenging
to release the information to large participant cohorts in a
short timeframe. In addition, in All of Us, participants can
only access their personalized reports after completing a con-
sent module and several informing loops, which may deter
some participants. By contrast, health research summaries
can be sent more frequently and are easier to scale. They can
also be appealing for smaller research studies that may not be
able to communicate relevant program updates at a regular
cadence.

While we see broad engagement with the summaries across
the participant population, there are substantial differences
between demographic subgroups, including UBR, with par-
ticipants with higher income, educational attainment, White,
and older than 45 years opening and clicking content most

often. Efforts to increase engagement by tailoring content to
specific subgroups saw mixed results. Two initiatives, surfac-
ing article content in the email subject line and Spanish
focused content, had a negative effect. Video and social
media content and asking participants what topic they want
to see featured in the following issue directionally increased
clicks, but this was not statistically significant. In addition,
only a relatively small subset (5.3%) of participants
responded to the elicitation prompt. This indicates that the
personalization efforts we undertook were not sufficient to
have a measurable positive impact on engagement. Future tai-
loring efforts should be more comprehensive to drive larger
engagement effects, such as delivering multiple articles/issues
in line with stated preferences, broadening the options of per-
sonalized content to better accommodate different content
interests, and/or a more sustained social media presence. Dis-
cussions with All of Us participants at Healthcare Provider
Organizations (HPOs) reveal that many have a specific rea-
son for joining the study (eg, a disease that runs in their fam-
ily or a desire to represent an underrepresented community)
and delivering program information linked to that motiva-
tion may improve engagement. Studies that are more narrow
in focus may already select for participants with similar inter-
ests and could find this easier to achieve. Future work can
also look at whether summaries of study data outperform
general health summaries in driving engagement, since partic-
ipants may feel that they have directly contributed to the
result.’®

To our knowledge, our work is the first to analyze engage-
ment with health research summaries in a large and longitudi-
nal dataset of more than 300 000 participants, of whom 77%
are UBR (34.8% is UBR on race/ethnicity). The size of the
dataset in combination with the variety of content in the
newsletter allows us to benchmark engagement against pro-
gram communication, analyze engagement for specific demo-
graphic subgroups, and evaluate the impact of new delivery
mechanisms and content types, such as social media videos.
Second, our work contributes robust empirical evidence to a
scarce literature on the effects of content tailoring”*~2° and
engagement with research program communication other
than return of results. Since we tested different strategies
using well-powered evaluations, our findings, including those
with null and negative effects, can guide practitioners and
future research towards more effective personalization
approaches. For example, our results suggest there is little dif-
ference between high-quality translations and in-language de
novo writing, at least for content written in English and
translated to Spanish. Finally, our work highlights the impor-
tance of testing engagement strategies before deployment at
scale and provides a template for how future efforts can be
evaluated.

Our findings are subject to several limitations. Most
importantly, the email open rate became less reliable as an
engagement measure in September 2021 when Apple imple-
mented a system change that would always record an email
as opened even if it was not.”” This change affected the last
few issues of our retrospective analysis, which ran up until
October 2021, and our subject-line RCT, which ran between
November 2021 and February 2022. As not to exclude cer-
tain participants based on device usage, we opt to use the
click rate as our primary measure for the evaluation of per-
sonalization efforts starting in 2022. However, the coarseness
of the click rate as a primary measure for engagement is a
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major drawback. Since the health research findings are inten-
tionally presented as short summaries written at a low read-
ing grade level, it is likely that many participants consume
content without following up with a click to read more.
As such, a failure to observe a click does not mean that the
participant was not engaged. The click rate likely represents a
very conservative estimate of actual engagement, which
makes it more difficult to identify improvements to the par-
ticipant experience and may understate the importance of
improvements in absolute terms (eg, an increase by 100 clicks
may represent a much larger increase in article consumption
by the broader readership). As such, future work could repeat
the preference elicitation and social media content initiatives,
which had directionally positive results, with a larger sample
size or in settings with more granular usage data, such as
time spent on a study app. A second limitation is that our ret-
rospective analysis looks at engagement separately for each
demographic subgroup, even though certain characteristics,
such as educational attainment and income, are very likely
correlated. Future work can look to expand this analysis,
especially if more granular engagement metrics are available.

Conclusion

Our results can guide other research programs on how health
research summaries, including those using study data, can be
returned to participants in the format of an email newsletter
and which demographic subgroups may be hardest to engage.
Our results reinforce the importance of testing tailoring
efforts, to ensure that they are having the desired effect and
an effect size in proportion to the resources required to create
tailored experiences. Future work should build even more
individually tailored approaches, including consideration of
intersectionality, with the goal of improving inclusion of par-
ticipants currently underrepresented in clinical research.
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