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A B S T R A C T
IMPLICATIONS AND
We reviewed research regarding system- and visit-level strategies to enhance clinical preventive
service delivery and quality for adolescents and young adults. Despite professional consensus on
recommended services for adolescents, a strong evidence base for services for young adults, and
improved financial access to services with the Affordable Care Act’s provisions, receipt of preventive
services remains suboptimal. Further research that builds off successfulmodels of linking traditional
and community clinics is needed to improve access to care for all youth. To optimize the clinical
encounter, promising clinician-focused strategies to improve delivery of preventive services include
screening and decision support tools, particularly when integrated into electronic medical record
systems and supported by training and feedback. Although results have been mixed, interventions
have moved beyond increasing service delivery to demonstrating behavior change. Research on
emerging technologydsuch as gaming platforms, mobile phone applications, and wearable devi-
cesdsuggests opportunities to expand clinicians’ reach; however, existing research is based on
limited clinical settings and populations. Improved monitoring systems and further research are
needed to examine preventive services facilitators and ensure that interventions are effective across
the range of clinical settings where youth receive preventive care, across multiple populations,
including young adults, and for more vulnerable populations with less access to quality care.
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Adolescence and young adulthood bring opportunities and
challenges for improving health and preventing disease in the
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Figure 1. The framework emphasizes the crucial importance of a life course
perspective in the understanding of adolescent health and development
(represented by the horizontal flow of the framework) and the importance of
social determinants of health (vertical flow). The axes intersect around the
unique characteristics of adolescence (the complex interactions between pub-
erty, neurocognitive maturity, and social role transitions) to emphasize how
these factors affect adolescent health and development. The text outside the
boxes refers to settings and scope of policies, preventive interventions, and
services that affect adolescent health. From Sawyer SM, Afifi RA, Bearinger LH,
et al. Adolescence: A foundation for future health. Lancet 2012;379:1630e40.
short and long term [1]. The psychological, physical, and social
role changesdshaped by social determinants and other risk and
protective factorsdaffect health-related behavior. The life course
framework posits that health is a trajectory inwhich early events
and influences shape outcomes throughout the lifespan [2].
Transitional periods, when individuals can be particularly sen-
sitive to environmental inputs, assume a critical role in this
framework. Although the life course framework has mostly been
applied to early childhood, it also suggests that improving
adolescent and young adult health is critical as adolescent and
young adult behaviors, and the social and biological contexts
shaping those, lay the foundation for future health behaviors and
outcomes (Figure 1) [3,4]. Behaviors often initiated during
adolescence, such as substance use, high-risk sexual behavior,
and risky driving, contribute to poor health outcomes and mor-
tality during adolescence and later life; in addition, almost 20% of
adolescents experience impairment due to behavioral and
mental health disorders [5,6]. Young adults fare worse than ad-
olescents in many areas, with rates of motor vehicle deaths,
homicide, substance use, sexually transmitted infections, and
mental health problems peaking during young adulthood [6].

Emerging evidence suggests that puberty and the broader
period of adolescent brain development present a unique win-
dow of opportunity for social experiences to shape neural sys-
tems in enduring ways [7e9]. This developmental science
research offers additional insight into the opportunities for
preventive intervention and the nature of health risks during
adolescence and early adulthood. The health care system can
play a key role in supporting adolescents and young adults
(AYAs) and their parents with healthy developmental transitions
[10]. Optimizing clinical encounters to deliver effective preven-
tive interventions to this age group may yield dividends in the
near term and across the life course.

Clinical preventive services

The World Health Organization has set broad guidelines and
standards for “youth-friendly care” that aims tomake health care
services and systems accessible, acceptable, equitable, appro-
priate, and effective for young people [11,12]. Primary care visits
represent a key opportunity for preventive screening and inter-
vention, and a broad consensus for clinical preventive services
for adolescents has emerged in the United States since the 1990s
[13,14]. The Bright Futures guidelines from the American
Academy of Pediatrics provide comprehensive preventive care
recommendations for youth up to age 21 years [15], and the
forthcoming edition includes greater focus on the social de-
terminants of health [16]. The guidelines generally focus on an
annual well visit to a primary care provider where clinicians can
screen for risky behavior and reinforce healthy behaviors,
strengths, and competencies. Professional recommendations for
an annual adolescent visit were first issued by the American
Medical Association in 1994 [17]. In 2011, rates of attending an
annual visit ranged from 43% to 74% among adolescents aged
10e17 years and 26% to 58% among young adults aged 18e25
years, according to an analysis of national surveillance systems.
This analysis yielded significantly higher rates of preventive
visits among insured AYAs across all data sources [18]. Confi-
dentiality for adolescent care, when appropriate and ensured by
law, is recommended, as is parental guidance and engagement
consistent with the need for confidential care [11,15,17,19,20].
Currently, the evidence supporting the efficacy of recommended
clinical preventive services varies across services, according to
the U.S. Preventive Services Task Force (USPSTF) ratings [21,22].

From a life course perspective, young adulthood (ages 18e25
years) is distinct from adolescence, bringing greater autonomy
and unique health-related vulnerabilities [23,24]. However, there
are currently no comprehensive preventive care guidelines
developed specifically for young adults. Bright Futures covers up
to 21 years of age and thus intersects with the young adult age
group; guidelines from other professional organizations are also
relevant to young adults. Several recommended preventive ser-
vices in these guidelines have sufficient evidence to warrant a
USPSTF recommendation [25]; indeed, the evidence is stronger
for clinical preventive services among young adults (�18 years)
than for adolescents (Table 1). However young adults’ range of
medical service sources is a challenge for the consistent delivery
of preventive services. Although young adults obtain care from
several specialties, including internal and family medicine, ob-
stetrics, gynecology, emergency medicine, and pediatrics, they
typically do not represent a priority focus for any of these spe-
cialties [26,27].

The 2010 Patient Protection and Affordable Care Act (ACA)
includes provisions that aim to increase delivery of preventive
services to AYAs. The ACA requires that private insurers cover
selected preventive services with no out-of-pocket cost,
including services drawn from Bright Futures [28], the USPSTF
recommendations [21], immunizations recommended by the
Centers for Disease Control and Prevention Advisory Committee
on Immunization Practices [29], and the women’s preventive
health guidelines issued by the Health Resources and Services
Administration [30] (Table 1).

Estimates of receipt of clinical preventive services among
AYAs, based on clinician [31e33] and patient/caregiver report
[34e39], suggest suboptimal levels. Only 40% of sexually active
15- to 21-year-old females reported receiving a chlamydia test in
the prior year (2006e2010 data [40]), and only 66% of pediatri-
cians in a 2012 national survey reported counseling most of their
adolescent patients about tobacco use [41]. A chart review study



S.K. Harris et al. / Journal of Adolescent Health 60 (2017) 249e260 251
showed a higher rate of screening for hypertension (76%,
2007e2010 data) within preventive visits for 11- to 21-year-olds
[42]. Limited research onyoung adults, utilizing both clinician and
young adult report in national and state-wide surveys, shows
even lower rates of receipt of preventive services than for ado-
lescents [23,24,43e46], although data were mostly collected
before ACA implementation.

Given the opportunities for improving the receipt of pre-
ventive services presented by the ACA and the increasing
recognition of developmental and contextual factors on health,
clinical preventive services are a major focus of the Adolescent
and Young Adult Health Research Network established in 2014 by
the Maternal and Child Health Bureau within the U.S. Health
Resources and Services Administration. The Network undertook
a scoping review to identify research opportunities to advance
the delivery of these services to AYAs. Specifically, we reviewed
research regarding (1) system-level strategies to enhance clinical
preventive service delivery and access and (2) clinician-targeted
or visit-level strategies to optimize the clinical encounter and the
preventive interventions delivered. The review includes a focus
on technological strategies to enhance the delivery and quality of
clinical preventive services to AYAs, given the growing role of
technology in their lives and in health care delivery.

Methods

Scoping reviews are designed to identifymajor thematic areas
of a still developing field, to help hone in on areas of knowledge
accrual or “breadth of evidence” and gaps. Scoping studies center
less on elucidating a specific research question than do system-
atic reviews and provide a mechanism for assembling and
reviewing a broad body of multidimensional work in which
methods and standards of evidence may vary and where sys-
tematic review of component areas is not feasible [47]. We
limited the review to studies published through February 2016
accessible on the PubMed platform as a first-tier review and
bibliographies of relevant articles as a second-tier review.
Thematically, our interest was in articles that provided evidence
of strategies that show promise in increasing the delivery and
quality of AYA clinical preventive services. Key words associated
with these searches included combinations of terms that map to
population descriptors (e.g., young people, adolescents, young
adults), crossed with terms that map to settings of care (e.g.,
pediatrics, primary care, child services, preventive services,
preventive interventions, school health services, community
health services); dimensions of care (youth-friendly services,
culturally competent care, health care quality, access/accessi-
bility); technologically enabled systems (e.g., social media, mobile
health, gaming applications, wearable devices or technology or
sensors, electronic medical/health record), policy concerns (e.g.,
ACA, health equity, health care disparities, health status dispar-
ities), and behavioral health targets (e.g., screening, mental health,
health risk behaviors, behavior change). A thematic framework of
evidence/results was derived from consultative discussion
among the authors to clarify the question and audience (step 1);
followed by a review of published articles and selection of rele-
vant studies (steps 2 and 3). These initial steps involved critical
review of potential thematic areas to hone in on key topics and
winnow the breadth of potential areas to those representing
unique and complementary dimensions of adolescent/young
adultecentered clinical preventive services. For each dimension,
subgroups of authors outlined main findings and assessed the
relative maturity of the field or evidence base, presenting results
to the full team for discussion and iteration until a consensus on
the “result” was achieved (step 4). A final step involved charting
and summation of data/findings across the thematic areas, un-
dertaken iteratively by the team following the same process and
using a consensus as the criterion for inclusion of material (steps
5 and 6). Recommendations were developed with group input,
following the same iterative inductive processdworking from
the larger framework to specifics, as informed by the review and
status of evidence [47].

Results

System-level strategies to enhance delivery of clinical preventive
services to adolescents and young adults

This review focused on two system-level topics: federal pol-
icies expandinghealth insurance coverage and communityeclinic
linkages to bring preventive services into settingsmore accessible
for youth.

Expansion of health insurance for adolescents and young
adults. Two significant federal health carepolicies affecting youth
in recent decades include the establishment of the Children’s
Health Insurance Program (CHIP) in 1997 and passage of the ACA
in 2010. The CHIP program substantially expanded coverage to
children ages 0e18 years from low-income families. A recent
comprehensive evaluation of the program highlights the impor-
tance of continuousfinancial access to care [48e50]. Compared to
previously uninsured new CHIP enrollees, established enrollees
were more likely to have received a past-year well visit and pre-
ventive services, including a flu shot, recommended screenings,
and anticipatory guidance. Disparities remained, however, with
less preventive care received by black and Hispanic children and
those whose parents had less than a high school education.
Additional research could identify effective models of care and
policies to reduce these disparities [48e50].

A key ACA insurance provision requires most private insurers
to allow adult children to remain on a family health insurance
plan to age 26 years. Before the ACA, young adults historically
had the lowest rate of insurance coverage (29% in 2010) of any
age group [51]. Rates of insurance coverage among young adults
increased significantly after the ACA’s passage [52e55]; however,
the impact on receipt of preventive services has been less clear.
Three of six studies found an increase in clinical preventive ser-
vices receipt (e.g., annual physicals, blood pressure and choles-
terol screening, human papilloma virus vaccination) [27,52,56],
whereas the remaining studies found no change [55,57,58].

Beyond insurance expansions, other areas of health system
reform include the growth of value-based payments and system
redesigns, such as accountable care organizations and patient-
centered medical homes, which aim to improve health care
quality while controlling costs [59e61]. Although research has
largely focused on younger children or older adults, a recent
study indicates that AYAs within patient-centered medical
homes were more likely to receive preventive visits and
screening across multiple preventive services [62]. More studies
are needed that examine the effects of these models on AYA
health care.

The effects of ACA and CHIP will continue to unfold over time,
particularlyas theACA’s state insurancemarket places and, in some
states, Medicaid expansion took effect in 2014 and federal CHIP



Table 1
Services covered by the Affordable Care Act, by guideline source

Measure USPSTF <18 USPSTF �18 Bright futures HRSA Women’s Guidelines

Nutrition/exercise/obesity
Obesity/body mass index U>6 y UAll adults U UAll adults and children
Hypertension/blood

pressure
d U�18 y U “Covered in child well visit”

Lipid disorder d U�20 y and risk factors UIn late adolescence UChildren and adults with
risk factors

Healthy diet d UAdults with risk factors U UAdults with risk factors
Routine counseling for

physical activity
d d U d

Substance use
Tobacco use USchool-aged children and

adolescents
UAdults, including pregnant

women who use tobacco
>18

After risk assessment UAll adults and cessation
interventions for tobacco
users

Alcohol use NR UAll adults After risk assessment UAdults and adolescents
Mental health
Suicide screening NR NR U d

Screening for depression U12e18 y, screening for
major depressive disorder
should be implemented
with adequate systems in
place to ensure accurate
diagnosis, effective
treatment, and appropriate
follow-up.

UAdults, including pregnant
and postpartum women.
Screening should be
implemented with
adequate systems in place
to ensure accurate
diagnosis, effective
treatment, and appropriate
follow-up.

U UAdults and adolescents

Other illicit drug use
(screening and
counseling)

NR NR After risk assessment d

Safety/violence
Family/partner violence UWomen of childbearing age UWomen of childbearing age U UAll women
Fighting d d U d

Helmets d d U d

Seat belts d d U d

Guns d d U d

Bullying d d U d

Reproductive health
STI screening USexually active adolescents

and adults at increased risk
USexually active adolescents

and adults at increased risk
UIf sexually active UAdults and adolescents

with risk factors
STI counseling USexually active adolescents

and adults at increased risk
USexually active adolescents

and adults at increased risk
UIf sexually active UAdults and adolescents

with risk factors
Cervical cancer screening d U�21, every 3 years UIf sexually active within

3 years of onset of sexual
activity or no later than age
21

USexually active women

Chlamydia screening
(female)

USexually active �24 y USexually active �24 y UIf sexually active UYounger women and other
women with risk factors

Chlamydia screening
(male)

NR NR Screen in sexually active
adolescents

d

Gonorrhea screening USexually active �24 y USexually active �24 y UIf sexually active UWomen at increased risk
HIV screening UAdolescents and adults

(16e65 y) at increased risk
for HIV infection

UAdolescents and adults
(16e65 y) at increased risk
for HIV infection

UIf sexually active and þ on
risk assessment

UAnyone 15 to 65 y at least
once

Syphilis screening UAll persons at increased risk
for syphilis infection

UAll persons at increased risk
for syphilis infection

UIf sexually active and þ on
risk assessment

UWomen at increased risk

Pregnancy d d USexually active females w/o
contraception, late menses,
amenorrhea, or heavy or
irregular bleeding

d

Birth control methods d d U Most insurance plans must
cover birth control that is
prescribed by a woman’s
doctor

Screening
Testicular cancer Recommended against Recommended against UIn late adolescence d

Anemia test d d After risk assessment URoutinely for pregnant
women
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Table 1
Continued

Measure USPSTF <18 USPSTF �18 Bright futures HRSA Women’s Guidelines

Tuberculosis test Update in progress Update in progress After risk assessment UChildren at high risk of
tuberculosis

Hearing test: audiometry d d After risk assessment d

Vision test: Snellen test d d UIn each stage of
adolescence

UChildren of all ages

Immunizations As
Recommended By the CDC

11e12 13e18 19e26

Tetanus, diphtheria, pertussis
(Tdap/TD)

* Catch up Substitute one-time dose of Tdap for Td booster; then boost with Td
every 10 y

Human papillomavirus *** Catch up ***For males if risk factor present or as catch up. ***For females as catch
up only

MCV4 (Meningococcal) * Booster at age 16
or catch up

*Or more if risk factor is present

HepB (Hepatitis B) Catch up Catch up ***If risk factor is present
Polio Catch up Catch up ***If at increased risk of exposure to poliovirus or who have never been

vaccinated against polio
MMR (measles, mumps, rubella) Catch up Catch up * Or **doses if risk factor present or as catch up
Varicella (chickenpox) Catch up Catch up **If risk factor is present
Hepatitis A Catch up Catch up **If risk factor is present

For those meeting
CDC’s risk criteria

For those meeting
CDC’s risk criteria

Pneumococcal (polysaccharide) For those meeting
CDC’s risk criteria

For those meeting
CDC’s risk criteria

For those meeting CDC’s risk criteria

Influenza Recommended annually Recommended annually Recommended annually

*, **, *** denote number of doses.
NR ¼ insufficient evidence to recommend for or against; Recommend Against ¼ recommend against; USPSTF ¼ U.S. Preventive Services Task Force; y ¼ years; U ¼ a
recommendation; d ¼ No mention of recommendation.
Adapted from Centers for Disease Control and Prevention. 2015 Recommended Immunizations for Children from 7 through 18 years old. http://www.cdc.gov/vaccines/
who/teens/downloads/parent-version-schedule-7-18yrs.pdf.
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funding increased in 2015. Current monitoring systems lack stan-
dardizedmeasures across surveys anddonot correspond to any set
ofguidelines (except forCenters forDiseaseControl andPrevention
Advisory Committee on Immunization Practices), resulting in var-
ied estimates of clinical preventive service delivery or receipt. For
example, reported rates of past-year well visits vary widely, even
across large nationally representative samples [18]. Ongoing sur-
veillance, using a set of standardized measures, is needed to
elucidate the extended effects of these policies on AYA preventive
services utilization and potentially, health outcomes later in life.
Special attention is warranted for specific subpopulations of youth
that may derive differential benefit from these programs, such as
those with chronic health problems and disadvantaged youth.

Communityeclinic linkages. Linking health care systems with
schools and community settingsdthrough school-based health
centers [63,64], retail clinics, and community family planning
clinics and other coordinated networks [65e67], is a promising
strategy for increasing youth receipt of clinical preventive ser-
vices. A substantial evidence base links school-based clinics to
increased receipt of preventive services, including preventive
visits, immunizations, screening for mental health, and reduced
emergency department visits [68] and high-risk behaviors
[69e73]. Retail clinics are a growing source of care for youth, of-
fering convenient locations (e.g., storesorpharmacies), hours, and
sometimes lowercost,withAYAsmore likely than children to seek
primary care at retail clinics [67]. Family planning clinics also
facilitate access to preventive services and have been associated
with decreased unintended pregnancies, partner violence, sexu-
ally transmitted diseases (STDs), and cervical cancer rates. In
addition, coordinated networks that link traditional health
care facilities, AYA-serving community-based organizations,
governmental public health, juvenile justice, and child/family
services agencies have been shown to be successful in engaging
underservedorhard-to-reachat-riskpopulations of youth in care,
such as street-involved youth and youth involved with the juve-
nile justice system [74,75]. Thus, building and evaluating such
systems should be an important part of the effort to increase
clinical preventive services to AYAs.

Optimizing the clinical encounter

Strategies to improve preventive services that target the
clinical encounter have included increasing clinician delivery of
preventive services with screening and decision support tools,
leveraging parent involvement, identifying effective health
behavior interventions for the primary care setting, and using
technology to facilitate preventive services delivery and extend
reach beyond the clinic setting.

Clinician-targeted strategies. Identified barriers to clinician de-
livery of preventive services include lack of knowledge or
confusion about guidelines or available tools, lack of time, low
self-efficacy (i.e., belief by the clinician that he/she can deliver
the recommended services), low outcome expectancy (i.e., belief
that the delivery of services will lead to the desired outcome),
and/or lack of motivation to change practice [36,76e79]. Of
particular promise in addressing these barriers are (1) using brief
screening tools and (2) integrating screening and clinician deci-
sion support (CDS) tools into electronic medical record (EMR)
systems [80e85].

Brief screening tools, in conjunction with appropriate clini-
cian training, have been shown to improve clinician screening
rates across multiple areas of adolescent health. For example,

http://www.cdc.gov/vaccines/who/teens/downloads/parent-version-schedule-7-18yrs.pdf
http://www.cdc.gov/vaccines/who/teens/downloads/parent-version-schedule-7-18yrs.pdf
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provider screening across the areas of substance use, sexual
behavior, and safety improved after an intervention in pediatric
clinics that combined training in the delivery of preventive ser-
vices with the integration of customized adolescent screening
tools [82,86]. An intervention that included a primary care pre-
visit computerized substance use screening system, which pro-
duced a clinician report and guidance for brief counseling, led to
significant increases in clinician advice and counseling about the
health risks of alcohol and drug use [87]. A violence screening
module intervention found that youth were 2.6 timesmore likely
to discuss youth violence with their providers compared to
controls [88]. In the area of emotional health, a computer self-
administered previsit health screener significantly increased
clinician mental healtherelated counseling and adolescent pa-
tient disclosure of mental health issues [89]. Such use of previsit
screening with a validated standardized tool has been shown to
be more sensitive than clinician impression [90] and more time
efficient [91], increasing the quality of clinical preventive ser-
vices [92].

Integrating screeners and CDS tools into EMR systems may
further improve delivery of recommended preventive services
[81,83,93e95]. There has been rapid growth in EMR system
adoption in recent years, fueled by federal funding [96] and EMR
systems’ potential to improve care quality, efficiency, and safety
[97]. Beyond basic features, such as the ability to record a pa-
tient’s problem, medication lists, and physician notes, EMRs can
allow exchange of clinical information across care settings and
online patient access to medical records, prescription refills,
appointment booking, and previsit questionnaires through “pa-
tient portals” [98]. Accumulating evidence supports the accept-
ability and utility of EMR systems in clinical preventive services
delivery [83,87,94,98e108]. CDS tools help automate the
assessment of a patient’s risks and guide clinical practice with
“computer-generated clinical knowledge and patient-related
information, intelligently filtered or presented at appropriate
times” [109].

Recent systematic reviews evaluating CDS tools found strong
evidence among adults for increased delivery of preventive ser-
vices [110,111]and screenings [112], fewer emergency depart-
ment visits and hospitalizations, and better blood pressure
control [100,113,114]. Several factors appear to improve CDS
effectiveness, including greater level of integration within an
existing EMR and clinicians’ adherence to CDS recommenda-
tions, immediate availability of screening result feedback to cli-
nicians, concurrent provision of advice to both the patient and
clinician, a requirement that clinicians give reasons for over-
riding advice prompts, and careful training of clinician and pro-
gram staff in CDS use [105,115,116].

The relatively few studies in pediatric care settings show
mixed findings. A 2012 systematic review of EMR-based inter-
vention studies in pediatric primary care found increased
screening for developmental concerns [117] and lead levels [118]
but not for chlamydia [119]. A 2007e2010 national analysis of
child and adolescent well visits found increased counseling and
coverage of more topics at clinics with a full-featured EMR sys-
tem than those with no EMR [120]. Although full-featured EMR
systems with integrated CDS tools can increase clinician delivery
of preventive services, less evidence exists showing an impact on
patient outcomes, in part due to small, short-term studies that
may miss clinically important, longer-term effects [110]. Given
the promising findings of studies of EMR and CDS systems, larger,
as well as longitudinal, studies are needed to examine their
effects on AYA clinical preventive service delivery and patient
outcomes.

As use of EMR systems increases, research is needed to assess
their impact on the confidentiality of care received by AYAs [121].
Adolescents forego needed care when they fear that confidenti-
ality is not assured [19,122]. Young adults’ privacy may also be at
increased risk as more young adults retain coverage on their
parents’ insurance plan [123]. Several EMR features pose threats
to confidentiality, such as automated insurance claim generation,
facilitation of clinical information exchange, and online patient/
parent access. There are currently no universal standards for
EMR systems regarding access to a young person’s record or
disclosure of protected information with electronic billing
[124e126]. Recent position papers of the Society for Adolescent
Health and Medicine recommend that standards for EMR sys-
tems should include customizable, granular privacy controls to
limit parent/guardian access to AYAs’ confidential information
and the ability to prevent billing information and other e-notices
about confidential services (e.g., visit reminders, e-prescriptions)
from being sent to parents [124,126,127].

Parent engagement. Parents continue to play an important role in
health care as AYAs assume increasing responsibilities in their
own lives. [128] Parents of adolescents report greater involve-
ment in their children’s medical care than do the adolescents
themselves [129], and recent research indicates that adolescents
are less likely to receive preventive care services when parents
perceive preventive care is unnecessary [130]. Tools and models
of care have been developed to actively engage parents as part-
ners, while providing care that is developmentally appropriate,
including confidential care [10]. Additional research is needed to
understand how to best support clinicians in encouraging ado-
lescents to actively participate in their own health care decisions,
while also involving parents in healthy developmental transi-
tions. A greater research focus on developmentally appropriate
ways to involve parents in preventive service delivery may also
enhance the effectiveness of AYA interventions.

Improving behavior/health of adolescents and young adults: effi-
cacy of clinical preventive interventions. The research reviewed
previously shows that it is possible to increase preventive ser-
vices delivery to young people [131]. The key question is whether
these services improve AYA health. Relative to the literature
focused on the general adult population, few studies have
investigated the effects of clinical preventive health services on
AYA health, particularly in regard to preventing and reducing
risky behaviors. Most studies have evaluated interventions tar-
geting a single risk area. Evidence, although mixed, suggests that
such preventive interventions show some success in improving
adolescent behaviors [132]. Primary care office-based int-
erventions have increased condom use (but not shown signifi-
cant effects for reducing rates of sexual intercourse among
adolescents) [133,134]; improved depressive symptoms
[135,136], nutrition, and physical activity [137]; and decreased
marijuana initiation [138], alcohol use [87], and STDs [139].
However, because adolescent risk behaviors tend to co-occur
[140] and increase with age [141,142], guidelines recommend
the delivery of services that target multiple behaviors. Yet, out-
comes data on interventions with “generalized approaches”d
targeting more than one health domaindare limited. That said,
generalized intervention approaches have resulted in positive
behavioral outcomes for adolescents or young adults in the areas
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of helmet [143e145] and seatbelt use [144]; sexual behavior
[146,147], diet, and exercise [148,149]; illicit drug use [147]; and
drinking and driving among college students [149].

The effective interventions reviewed previously used a
screening tool [87,148,149] and included some form of motiva-
tional interviewing or brief counseling session(s). Although in-
terventions vary, components tend to include priming the
adolescent patient for discussion with a provider through
completing the screening tool (either paper or computerized)
and tailoring the providers’ counseling to the individual
adolescent through personalized feedback with information
obtained through the screening tool. Before discussion with ad-
olescents, providers receive training on screening and brief
counseling in the targeted health areas and incorporating the
screening and/or charting tools with prompts and cues for pro-
viders into their clinical workflow.

Despite promising evidence that clinical preventive in-
terventions may influence young people’s health behavior, many
questions remain as to how to best leverage the time spent in a
clinical visit for improving AYA health [150]. Furthermore, it is
unclear whether there are key developmental time points [9]
that are particularly suited for targeting specific individual or
groups of behaviors and may contribute to interventions being
more effective. Developing and evaluating interventions through
a developmental science lensdwith potential windows of
opportunitydmay increase the impact of preventive services
interventions. It is also important to note that all but one of the
studies reviewed [147] were limited to participants aged
<20 years. Thus, little is known about the relevance of these
interventions for young adults.

Most studies reviewed previously reflect single-site/health
care setting efficacy studies. Moreover, the quality of study
designs varies considerably, with need for additional research,
particularly randomized controlled trials that focus on health
outcomes. Thus, research is needed both to test more rigorous
interventions in different settings and to implement and
evaluate the interventions’ effectiveness on a broader scale
[151]. Furthermore, the lack of consistent publication or
reporting criteria for sharing the content of the intervention
poses barriers both to identifying what components of the
intervention are particularly effective and to translating the
interventions in other settings. For example, in the studies
reviewed previously, screening tools were found to be an
important component of effective interventions; however,
minimal information was included about the administration of
the screening tools or the design and development of the
electronic tools [150].

Using technology to extend clinicians’ preventive reach. A rapidly
growing area of research examines technological strategies to
enhance the efficiency and effectiveness of the clinical encounter
or extend clinical preventive interventions beyond the
face-to-face visit to motivate behavior change among AYAs be-
tween clinical visits. Clinicians’ efforts can be augmented by
digital tools, such as self-guided online-based mental health
disease prevention and treatment modules that are assigned
to patients and/or their families in addition to provider in-
teractions [152,153]. AYAs’ nearly universal access to, and facility
with, computers, mobile technology, and the Internet [154,155]
coupled with a burgeoning of information technologiesd
encompassing social networking tools, mobile, and wearable
devicesdoffers numerous options for extending clinical
preventive service delivery and access beyond the clinical
setting. For example, after counseling in the provider office,
youth’s compliance with preventive recommendations can be
improved using social gaming platforms, as demonstrated in
studies targeting physical activity, healthy eating, and STD pre-
vention [156e158]. Gamification, which uses game design ele-
ments (e.g., virtual reality and video games, “playful” design), can
leverage developmental windows during the AYA years by
providing an opportunity to develop confidence and learn and
practice behavior change in a motivating, engaging, and
personalized manner [159,160].

Moreover, social media enable creation, sharing, and ex-
change of information in online communities and networks.
Whether interactions occur within groups of family or friends,
through blogging or microblogging (e.g., Twitter), image sharing,
crowdsourcing, or gaming, social media platforms can enable
clinician delivery of anticipatory guidance [161], provide more
in-depth information to youth than might otherwise be possible
during a visit [162,163], and allow further discussion of preven-
tive health topics with online peers [163]. Youth interest in
obtaining health information through social media is high,
although they may be uncomfortable sharing personal health
information on public platforms [155,164].

Preventive serviceserelated activities can also be supported
through mobile devices configured with software applications
(“apps”) to record and track health-related behaviors, provide
tailored education, and send reminders and prompts [165,166].
More than one in five teens report downloading a health-related
mobile app, mostly exercise/fitness or calorie-counting/
nutritional apps [155]. Although some apps are developed to
support research by clinicians and investigators, many are
commercially developed and marketed. Studies of these tools
have suggested their efficacy for promoting smoking cessation,
better dietary habits, and greater use of mental health screening
among youth [167e169].

Finally, wearable devices comprise a novel area of mobile
health tools and include pedometers, trackers, and sensors built
into clothing. Similar to social media and mobile apps, wearables
can be used to support behavior changes recommended by
providers in visits. Promotion of these devices is predicated on
the hypothesis that enabling people to quantify their own be-
haviors will drive health behavior change through contextuali-
zation (benchmarking against temporal trends or peer
behaviors) and goal setting [170]. Nationally, about 7% of teens
report using wearable health devices, although smart phones
increasingly include similar technology such as accelerometers.
Although uptake is low among youth, evidence points to the
efficacy of wearable devices for driving health behavior change
among adults in some domains, including weight loss [171,172].
Whether these devices offer affordable, acceptable, and effective
means for sustained use among youth is not yet known [173],
and there are few demonstrations about the safe and effective
integration of these approaches into care.

An important goal is interoperability of social media, digital,
and wearable systems across platforms with EMRs or other av-
enues that link to care. If achieved, such interoperability and
integration would create effective flows of information among
patients, clinicians, and even public health, although legal and
privacy issues must be considered [174]. Such systems are
emerging. For example, adolescent/young adult patients in one
study were referred to join an online disease-centered social
networking community and prescribed an app that supported



Table 2
Summary of recommendations for future research in adolescent and young adult clinical preventive services

Broad recommendations
1. Examine clinical preventive services delivery and effectiveness among young adults as a population distinct from adolescents and other adults.
2. Apply advances in developmental science (including understanding of key developmental windows for optimal service effectiveness) to improve

models of care and brief interventions for adolescents, young adults, and parents.
3. Clarify the role of the health care system, and of parents, in supporting healthy developmental transitions for adolescents and young adults.
4. Improve monitoring and tracking of the delivery of clinical preventive services, including:

a. Develop standardized measures
b. Urge federal agencies responsible for public health monitoring systems to align data collection with preventive services recommended in the

Affordable Care Act, particularly those that are evidence-based.
c. Identify continuously collected data sources, including EMRs, that can be leveraged to inform clinical preventive services for adolescent and

young adult health promotion.
Systems-focused recommendations
1. Examine the extended effects of shifts in health insurance policy (e.g., the Affordable Care Act) on adolescent and young adult clinical preventive

services access, utilization, and health outcomes.
2. Respond to shifts in the healthcare system and service delivery contexts (e.g., vaccinations and other preventive health offered outside clinic offices)

to inform the development of a more nimble clinical model and innovative preventive care strategies.
3. Examine strategies to reduce disparities, particularly promoting linkages between traditional health care facilities and adolescents and young adults

(AYA)eserving community-based agencies such as schools, juvenile justice settings, and community-based youth services organizations.
Recommendations on optimizing the clinical encounter
Clinician-targeted strategies

1. Implement and evaluate larger, practice-based, multisite research trials of promising clinician-focused interventions such as those that incorporate
training and screening tools and clinical decision support systems in electronic medical record systems.

2. Continue to evaluate the effects and potential of electronic medical record systems to improve preventive services delivery and quality in pediatric
health settings.

Parent engagement
Implement developmentally and culturally appropriate strategies to engage parents in the clinical encounters of AYAs and evaluate their effects on the

receipt of clinical preventive services and health outcomes.
Recommendations on optimizing the clinical encounter (continued)
Improving AYA behavior/health: efficacy of clinical preventive interventions

1. Prioritize more rigorous, outcomes-focused research that studies the effect of AYA-targeted clinical preventive services on behavior change or health
outcomes, both short and long term.

2. Implement and evaluate the interventions’ effectiveness in different settings and on a broader scale.
3. Identify effective, brief, practical generalized (i.e., nonsilo) interventions within developmental windows of opportunities.
4. Deepen our understanding of behavior change interventions, including the framing and timing of health information and messages, and what

components are most effective.
5. Develop criteria for publishing/reporting on intervention outcomes and how evidence-based principles are applied (e.g., what are the

intervention’s “active ingredients” and mechanisms of action).
Using technology to extend clinicians’ preventive reach

Leverage new technological tools (e.g., computer programs, mobile devices, wearable sensors) to enhance/improve AYA health services
(e.g., for clinicians, youth, parents, and integrated systems) with attention to privacy and confidentiality concerns.
a. Develop interventions that provide adolescents/young adults with guidance in navigating complex systems that are providing health

information and develop and health and media safety literacy (e.g., online sites, social networks, etc.)
b. Prioritize rigorous and timely outcomes-focused research on use of “clinician extenders”
c. Identify safety and quality criteria for health technology platforms with a focus on youth needs.
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collection of self-management and risk behavior data, all of
which were aggregated for the panel and shared with providers
to support care [175]. Another program is developing a multi-
platform deployment of a self-adaptive personalized behavior
change system for adolescents that links to primary care with a
focus on preventing and decreasing risky behaviors and sub-
stance use [176].

This research area has tremendous potential for transforming
AYA clinical preventive service delivery and enhancing efficiency
and effectiveness. However, numerous challenges need attention,
notably concerns around safety and privacy, and a robust under-
standing of health literacy issues underpinning effective deploy-
mentof these approaches.Withwide access toonline information
and the powerful influence of social network sites onyouth, there
are concerns about youths’ ability to distinguish the quality and
reliability of electronic information sources and advice [177,178].
Similarly, patients, families, and providers may find it difficult to
identify safe and effective apps [179]. Another challenge is
ensuring that information or interventions provided on technol-
ogy platforms are evidence based, health promoting, and updated
to alignwith changing clinical guidelines andevolving technology
standards [180]. These concerns suggest the importance of pro-
moting AYA health and media literacy and safety, which could
occurduring clinical encounters ormorebroadly through system-
level endorsement of high-quality technology tools [181].

Little rigorous research exists on health outcomes resulting
from integration of these technology platforms. Much remains to
be learned about this evolving ecosystem, including identifying the
developers and users of these tools and platforms and how reasons
for use and effectiveness of approaches differ by issues and groups.
The assuranceofqualityand safety for systemsdeployedwithin the
health care system also bears further investigation. Examining
these and other issues will help identify opportunities to more
effectively leverage technology to improve AYA health.
Summary and Recommendations for Future Research

This review of the literature identified system- and visit-level
strategies to increase the delivery of clinical preventive services
to AYAs and reflects promise that the receipt of preventive in-
terventions may influence AYA behavior and health. Several
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areas bear further investigation to best leverage the time in a
preventive visit and maximize the potential of these services.

To summarize the results of the review findings, our broad
recommendations call for expanding the body of research on
young adults; using advances in developmental science to
inform models of care and brief interventions, including
leveraging greater parent involvement; increasing focus on
expanding the evidence for behavioral/health effects of preven-
tive services; and continuing to develop innovative ways to use
technology. In addition, to improve our understanding of clinical
preventive service delivery gaps and trends nationally, a
comprehensive monitoring system that collects standardized
data across health systems is needed. Toward that end, embed-
ding standardized structured fields in EMR systems (e.g., records
of immunizations, screenings, and risk assessments) offers one
promising strategy [182]. Table 2 provides a summary of these
broad recommendations and lists the more specific recommen-
dations for future system-, clinician-, and intervention-focused
research described in the Results section.
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