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Summary

Emerging adulthood, the period between ages 18 and 25, is distinct from older and younger populations in terms of
both physiology and social circumstances. As a critical developmental window with long-lasting repercussions,
emerging adulthood presents a key opportunity for prevention of cardiovascular disease. Despite significant advances
in diabetes and cardiovascular disease prevention for other age groups, 18-25 year-olds remain underrepresented in
research. Using diabetes prevention as an example, we analyzed the cited evidence behind four major guidelines that
influence US dlinical practice on screening and management of prediabetes in children and adults, revealing that the
majority of these studies in both the pediatric and adult literature do not include emerging adults in their study
populations. This gap between the pediatric and adult diabetes prevention literature creates a missing link connecting
childhood risks to adult chronic disease. In this article, we draw attention to this often overlooked age group, and
provide tangible recommendations as a path forward for both pediatric and adult researchers to increase the rep-
resentation of emerging adults in diabetes prevention and other cardiovascular disease prevention studies.
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Emerging adulthood, the period between adolescence
and adulthood conservatively defined as ages 18-25,
presents a key opportunity for prevention of chronic
disease. Despite significant advances in diabetes pre-
vention, and more broadly cardiovascular disease (CVD)
prevention for other age groups, 18-25 year-olds remain
underrepresented in research. This gap between the
paediatric and adult diabetes prevention literature cre-
ates a missing link connecting childhood risks to adult
chronic disease.

A critical few years

While emerging adulthood spans less than a decade,
findings from epidemiology and psychology demon-
strate that this brief window is developmentally distinct
and unusually impactful for future health.' This period
is defined by a beginning age of 18, as this age is
accepted as delineating the end of childhood according
to governmental and other societal definitions. The age
at which a person exits emerging adulthood and moves
on to adulthood is a matter of debate in the develop-
mental literature, with some definitions extending to
age 29 and others capping the period at 25.>* We have
opted to use the more conservative definition of ages
18-25, as these ages are broadly accepted to comprise at
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least part of emerging adulthood, reflecting the core
population within the developmental window.

During these years, exposures may have a particu-
larly long-lasting impact on future health behaviours,
socioeconomic achievement, and adult health trajec-
tory.”” Intuitively, the launch into independent adult-
hood may be thought of as akin to early childhood, a
“blank slate” opportunity (albeit influenced by childhood
experience) on which new adults establish new habits,
behaviours, and communities that they will carry for-
ward throughout their adult lives. Corroborating this
theory, studies demonstrate that emerging adults expe-
rience rapid weight gain that is sustained into later
adulthood, lasting declines in physical activity, and
sustained reductions in dietary quality.®

These years stand apart from other ages on physical
and social dimensions. Physiologically, emerging adults
have completed puberty but will not reach develop-
mental maturity until closer to age 30. Well-known ex-
amples of this include peak bone mass and brain
maturation that extend into the late 20s. Emerging
adults experience unique social, psychological, envi-
ronmental and commercial exposures. For example,
emerging adults have some of the highest levels of so-
cial instability (e.g., highest rates of unemployment,
frequent changes in household composition and geog-
raphy).” Their high prevalence of mental health disor-
ders and not-yet-fully-developed executive function
capacity mean emerging adults’ coping is different from
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that of general adults, and health impacts mediated by
psychosocial stress may be experienced more strongly.®
Emerging adults also have among the lowest rates of
health care access, and face age-based eligibility gaps in
Medicaid.” Pertinent to diabetes prevention, the
heightened insulin resistance of puberty seems to
regress during this period, though whether this is
temporary or permanent remains understudied.”"

Despite an increasing recognition of the life course
development of diabetes and CVD," and specific calls
for increased CVD prevention efforts targeted to young
adults,'>"* wide gaps in the prevention literature remain.
Existing prevention for emerging adults focuses pri-
marily on age-group specific risk factors such as sexual
health, mental health, substance use, and safety, rather
than life-long diabetes and CVD prevention." Rare
bright spots include the EARLY consortium of clinical
trials for weight loss interventions in emerging
adults,”” and the RISE consortium of trials on in-
terventions for beta cell preservation which includes
paediatric and adult arms for comparative analysis,'® yet
these examples remain the exception.

The evidence gap for emerging adults: example

of the diabetes prevention guidelines

As an example of this missing link in the prevention
literature, we reviewed the age ranges of study pop-
ulations in the cited evidence behind four major
guidelines that influence US clinical practice on
screening and management of prediabetes in children
and adults: American Diabetes Association Standards of
Care in Diabetes,”” US Preventive Services Taskforce
(USPSTF) guidelines on screening for prediabetes in
adults and children,” and American Academy of Pe-
diatrics (AAP) guidelines on obesity.”

Search methods

From each guideline’s associated evidence review, we
compiled all articles on which the guidelines were
based. This included: for USPSTF, all articles in tables;
for AAP, all articles in the tables in the “Glucose
Metabolism” sections; ADA all citations in the review,
excluding those that were not studies of a sample pop-
ulation (such as systematic reviews, guidelines, narra-
tives and commentaries), as this review did not include
tables specifying which articles were the basis of the
guidelines.

We de-duplicated across and within sources,
including de-duplication of exact references, and of trial
name, such that if multiple articles described the same
trial we included only one article (with the exception of
large nationally representative samples, e.g., NHANES,
given that different articles drew upon different sample
subsets).

For each article, we recorded the youngest and oldest
age of participants. If the article did not report

participant ages in the body of the text but provided a
separate reference or appendix for detailed recruitment
methodology, we followed that reference to look for
participant age range. If both inclusion criteria and an
actual age range were reported, we listed the actual age
range. Finally, if the reported age range included any
ages within 18-25, we then reviewed the article to
determine whether an age breakdown was included in
the text, tables, or figures.

The gap in diabetes prevention guidelines

Of the 209 studies cited in the guidelines’ evidence re-
views, 11% (n = 22) included the entire 18-25 age range
(Fig. 1). Most paediatric studies had an upper age at or
below 18, and adult studies had a lower age above 18.

This gap is problematic in determining screening
and treatment recommendations for the nearly quarter
of emerging adults who have prediabetes.”! For example,
it is unclear whether metformin may be effective in
preventing diabetes for emerging adults. A recent re-
view of adult prediabetes trials found metformin most
effective for diabetes prevention in those under 60,”
while a similar review of paediatric trials found met-
formin ineffective at diabetes prevention in youth.* The
youngest age of participants in the cited adult trials was
25, and the oldest participants in the youth trials were
19, with none of the cited trials including 19-25 year-
olds.

Importantly, the studies included in our analysis
form the basis of clinical practice guidelines and
therefore primarily represent clinical trials. Observa-
tional data may offer insights about populations un-
derrepresented in clinical trials, and indeed there are
examples of this across the CVD prevention litera-
ture.”*** However, this is not a substitute for inclusion in
clinical trials, both because clinical trial results are
themselves unreliable if they rely on non-representative
samples, and because conclusions drawn from obser-
vational studies are more prone to error.” Marginalized
populations such as emerging adults should benefit
from the strength of clinical trial data.

Multiple factors likely contribute to the emerging
adulthood gap. These include real and perceived limi-
tations, such as the convention that paediatrics ends at
18, that young adults may be earlier in the natural his-
tory of chronic disease processes and therefore less
likely to develop measurable outcomes within the study
period, difficulty with recruitment and retention of
emerging adults, differing IRB requirements for par-
ticipants above and below 18, and sample size con-
straints that are powered only for more homogenous age
groups. These downsides may be outweighed by theo-
retical benefits of including the emerging adult popu-
lation in prediabetes screening and management—such
as earlier intervention to delay progression longer, and
maintaining the gains from preventive interventions in
childhood. These benefits may be particularly strong for
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Fig. 1: Percentage of pediatric and adult studies cited in major diabetes prevention guidelines containing each age within their study
population. Overall sample of 209 articles included n = 94 adult and n = 115 pediatric studies. Figure excludes articles not reporting age range

of study population (12%, n = 25).

populations with earlier onset and/or higher prevalence
of diabetes and CVD, including marginalised racial
and ethnic groups in the US and people in low and
middle-income countries such as in Central and Latin
America.””* Without dedicated study the extent of these
potential limitations and strength of potential benefits
remain untested.

While this is an example of diabetes prevention, we
suspect that corollary examples exist in other areas of
CVD prevention, such as screening and preventive
measures for hypertension, hyperlipidaemia, and life-
style risk factors. This is because there is no theoretical
reason why the diabetes literature in particular would
exclude young adults but other fields would be more
inclusive, especially since type 2 diabetes is recognised
to occur at all ages, including during adolescence and
young adulthood. However, future efforts could conduct
similar analyses of other aspects of CVD prevention
beyond diabetes.

Recommendations

Given the unique aspects that set it apart from other age
groups, emerging adulthood merits both dedicated
study and improved representation in diabetes preven-
tion research and likely broader CVD prevention
research. There is precedent to calling upon general
researchers to improve age representation, namely the
NIH’s Inclusion Across the Lifespan policy, which is
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intended to ensure children and older adults are
included in research.” The following strategies for
paediatric and adult investigators would help alleviate
the emerging adulthood blind spot to improve preven-
tion across the life course.

Increase prevention research dedicated to emerging
adults

Prevention researchers should consider developing
dedicated studies for this underserved age group. A
small number of recent young adult prevention studies
have kicked off this effort, but these studies are often
overlooked in guidelines.””" This reflects a need for
increased visibility and rigor, with larger, more robust
studies of prevention in this age range.

 Conduct studies specifically focused on diabetes and
CVD prevention in young adults that include 18-25
year-olds.

Avoid arbitrary age cutoffs in exclusion criteria
Our review of adult studies showed that 74% set a lower
age limit above 18. This is a missed opportunity to learn
about emerging adults.

Similarly, our review of paediatric studies showed
that 75% used an upper age cutoff of 18 or younger.
There is strong precedent to include at least up to 21 or
even older in paediatric studies (e.g., the AAP considers
the clinical “age of paediatrics” to extend to 21; parental
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insurance covers to age 26). Paediatric investigators
already use strategies to reach adolescents, so reaching
the emerging adult group is especially feasible.

+ Adult studies should include the entire adult popu-
lation, with a lower age limit of 18 (or younger).

+ Paediatric studies should include the entire age of
paediatrics, with an upper age limit of 21 (or older).

+ These limits should apply to all adult and paediatric
studies, except in cases where more restrictive cut-
offs may be theoretically justified (e.g. studies dedi-
cated to early childhood or older adults).

Deploy tailored strategies for improved
recruitment and retention of emerging adults
Expanding inclusion criteria is just the first step. In five
articles reporting inclusion criteria >18, the youngest
ages of actual participants ranged from 23 to 35 years.
To recruit for proportionate representation, in-
vestigators can draw upon existing strategies that have
been shown to improve emerging adult research
participation, including digital recruitment, flexible
scheduling, and opportunities for participatory design.”

+ Use emerging adult friendly strategies in recruit-
ment efforts.

Increase attention to age representation
Investigators can publish age breakdowns in de-
scriptions of population samples. While most studies
publish mean age in descriptive tables, age break-
downs allow for more accurate assessment of gener-
alizability. Only 8% (n = 7) of the studies we reviewed
that had inclusion criteria for at least some ages within
18-25 reported an age breakdown. When reported,
many of these age bands were wide, grounded in
numbers of participants (e.g. age 18-45) rather than
by theory.

+ Show breakdowns of age groups (not just mean age)
in descriptions of study populations.

+ Age bands should be grounded in theory (e.g. groups
expected to have similar physiology and/or life cir-
cumstances, as it pertains to the study question)
rather than by numbers of participants.

+ Age bands should be sufficiently narrow to draw
inferences about generalizability (e.g. 18-25, rather
than 18-45).

Include emerging adults in studies in proportion to
their population representation

Finally, investigators should strive for at least propor-
tionate age inclusion (if not overrepresentation) to ach-
ieve a representative sample. The few age breakdowns
included in existing publications reflected an under-
representation of young adults, e.g. less than 3% of

study participants in a US based study, while 19-25
year-olds comprise 11% of the US population.

+ The proportion of the study population that is 18-25
years old should be equivalent to, or greater than, the
population-wide proportion of people in this age
group.

Conclusion

Emerging adulthood is a critical link connecting child-
hood risks to adult chronic disease. However, 18-25
year-olds have been left out of diabetes prevention
research within both the paediatric and adult literature,
as demonstrated by our review of the evidence inform-
ing guidelines for prediabetes screening and manage-
ment. All researchers can take steps to make their work
more inclusive of this underserved age group. With
increased awareness and inclusion of this important age
group, researchers can make lasting impacts to prevent
diabetes and cardiovascular disease over the life course.
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