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Psychographic segmentation to
identify higher-risk teen peer
crowds for health
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Virginia's Mindset Lens Survey
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1Rescue Agency, San Diego, CA, United States, 2Virgina Foundation for Healthy Youth, Richmond,
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Audience segmentation is necessary in health communications to ensure
equitable resource distribution. Peer crowds, which are macro-level teen
subcultures, are effective psychographic segments for health communications
because each crowd has unique mindsets, values, norms, and health behavior
profiles. These mindsets affect behaviors, and can be used to develop targeted
health communication campaigns to reach those in greatest need. Though
peer crowd research is plentiful, no existing peer crowd measurement tool
has been formally validated. As such, we developed and validated Virginia's
Mindset Lens Survey (V-MLS), a mindset-based teen peer crowd segmentation
survey to support health communication efforts. Using an online convenience
sample of teens (N = 1,113), we assessed convergent and discriminant
validity by comparing the V-MLS against an existing, widely-used peer crowd
survey (I-Base Survey®) utilizing a multi-trait multi-method matrix. We also
examined the V-MLS's predictive ability through a series of regressions using
peer crowd scores to predict behaviors, experiences, and traits relevant to
health communication campaign planning. The V-MLS demonstrated reliability
and convergent and discriminant validity. Additionally, the V-MLS effectively
distinguished teen peer crowds with unique health behaviors, experiences, and
personal traits. When combined with appropriate information processing and
campaign development frameworks, this new tool can complement existing
instruments to inform message framing, tone, and style for campaigns that
target at-risk teens to increase campaign equity and reach.

peer crowd, adolescent, segmentation, health communication, equity, validation,
psychographic

01 frontiersin.org


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2022.871864
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2022.871864&domain=pdf&date_stamp=2022-07-22
mailto:carolyn.stalgaitis@gmail.com
mailto:jeff@rescueagency.com
https://doi.org/10.3389/fpubh.2022.871864
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fpubh.2022.871864/full
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Stalgaitis et al.

Introduction

Health
equitably

of
lies in

inequities are persistent.
health

identifying population segments who are at elevated risk,

One challenge
administering public services
and understanding how to reach them effectively with resources
that meet their needs. Audience segmentation, the process of
identifying homogeneous subgroups within heterogeneous
populations, is necessary in public health communications
to increase equity by allowing campaign planners to create
content that is tailored to a higher-risk audience’s needs
and delivered via targeted media channels to reach them
effectively (1). Though public health has slowly incorporated
segmentation into campaign development and delivery, the
field too often segments based on demographics such as
gender, race, or ethnicity alone, which is insufficient and
can lead to stereotyping, exclusion, and the reinforcement of
disparities (2-4).

Recently, public health and social marketers have embraced
the use of psychographics such as mindsets, values, and
worldviews to segment audiences. Promising results indicate
that using psychographics alone or in combination with
demographics leads to more clearly-defined audience segments
than demographics alone (2-7). In particular, psychographic
segmentation identifies audiences with unique behavioral needs
who can be reached via specific media channels (1-3, 6, 7).
Additionally, psychographic segmentation can inform campaign
development in a way that demographic segmentation alone
cannot, as the worldviews, values, and mindsets that define
psychographic segments can be incorporated into message
framing and content to increase persuasion (8).

Psychographic audience segmentation is effective because
it creates groups based on shared characteristics that directly
influence behavior, rather than demographic characteristics that
may only proxy direct behavioral influences (5, 8). Though a
range of approaches can be used in psychographic segmentation,
many cutting-edge public health communication campaigns
have segmented teens and young adults using peer crowds. Peer
crowds are macro-level, reputational subcultures with shared
values, interests, media preferences, visual cues, and behavioral
norms (9, 10). Broader than the peer groups with which a young
person interacts on a daily basis, peer crowds represent shared
culture and identity across communities (9, 11). Peer crowds are
ideal for health communication audience segmentation because
campaign content can address the specific behavioral norms
of a targeted peer crowd, using the crowd’s shared values and

Abbreviations: ACE, adverse childhood experiences; AOR, adjusted odds
ratio; API, Asian-Pacific Islander; BRS, Brief Resilience Scale; BSSS, Brief
Sensation Seeking Scale; LCC, little cigars and cigarillos; NH, non-
Hispanic; SPI, Social Prioritization Index; V-MLS, Virginia's Mindset Lens

Survey; VYS, Virginia Youth Survey; YRBS, Youth Risk Behavior Survey.
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mindsets to increase message relevance and tailoring visual cues
to increase appeal and information processing. Peer crowds
also tap into a key factor in teen and young adult behavior—
social influence (12)—by identifying groups of youth with
shared norms who can be reached together and whose behavior
influences each other. Finally, peer crowd campaigns can be
delivered efficiently by focusing resources on media channels
where crowd members naturally gather, increasing campaign
exposure among the target crowd without increasing campaign
waste (13, 14).

Peer crowds fulfill a symbolic role within adolescent culture,
each representing a particular set of values and lifestyles that
a youth can embrace or reject as they explore their place
within the social environment (15-17). Crowds form through
both selection (individuals with shared values, interests, and
experiences seeking out each other) and socialization (crowd
members reinforcing shared culture, mindsets, and behaviors
as a means of maintaining identity and belonging) (18, 19).
Peer crowds influence behavior by providing a prototype
of normative crowd behavior, which a young person may
emulate to signal to others their identity as a member of that
crowd (20-22).

One way of understanding the role of values and mindset in
adolescent peer crowd culture is through the mindsponge model
(23, 24). Though initially developed to explain processes of
acculturation and cross-cultural business (23), the mindsponge
model has been applied to describe other psychosocial
phenomenon (24) and can be a useful way to think about
how a person’s values and mindsets evolve during adolescence.
As peers overtake the family as a teen’s primary source of
socialization and culture (25-27), the values and mindsets that
the youth learned from their family may be challenged by new
values held by their peers. The relevance, compatibility, and
costs/benefits of these new values will influence if and how a teen
incorporates these values into their comfort zone and eventually
their mindset, as well as which previously-held values they may
drop (23, 24). The values that pass a teen’s filters will become part
of their core beliefs, affecting behavior and which values they
may accept in the future (24). This dynamic process may explain
how youth develop peer crowd identifications via adoption of a
crowd’s cultural values, how a teen’s peer crowd identification
may evolve over time, and why peer crowds tend to fade in
relevance in adulthood as other cultural contexts with their own
value sets such as the workplace and family become a person’s
primary sources of socialization.

Peer crowds have been the subject of cross-disciplinary
research for decades (Table 1). Research in the U.S. and in other,
primarily Western, countries consistently identifies similar teen
peer crowds with particular values, mindsets, interests, and
behaviors across settings and methods. The Hip Hop and
Alternative peer crowds reliably demonstrate elevated risk across
arange of health topics including tobacco use, substance use, and
mental health. Other crowds such as Country and Popular tend
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TABLE1 Common teen peer crowds (11, 18, 20, 28-54).

Crowd Name Description

10.3389/fpubh.2022.871864

Risk

Hip Hop
(other names from previous

literature: Urban, Gangsters, -

Driven to succeed despite perceived obstacles or struggles; -
value confidence, authenticity, strength, and family

Often dress in a style popularized by rappers, including -

Greater risk for cigarettes, cigarillos, vapes, hookah, alcohol,
marijuana, other drugs; depression and anxiety

Report higher levels of childhood adversity

Rappers) snapback or beanie hats and stylish sneakers
- Typically prefer hip hop, rap, and R&B music genres
Alternative - Rebel against authority; value uniqueness and self-expression, - Greater risk for cigarettes, alcohol, marijuana, other drugs;

(other names from previous

literature: Rebels, Skaters,
Goth, Emo, Hipsters, Rockers, -

Metal Heads, Punks) music genres

often displayed via extreme personal style choices
Participate in the arts and support progressive social causes

Typically prefer rock, alternative, metal, punk, or indie

weight-control behaviors, physical inactivity, obesity; self-
harm, suicidal ideation and attempts, low self-esteem,

depression, anxiety, and loneliness

Report higher levels of childhood adversity

Country -
(other names from previous
literature: Farmers, Rural,

Cowboys, Rednecks, Hicks)

Often from rural areas; enjoy outdoor activities (e.g., hunting, -
fishing) and may be involved in farming or ranching
Value community, patriotism, and individual liberty

Respect hard work and hands-on or manual labor

Greater risk for smokeless tobacco, cigarettes; poor nutrition,

obesity, and physical inactivity

Lower risk for alcohol, marijuana, other drugs; suicidal
ideation and attempts, and depression

- Report lower levels of childhood adversity

Popular
(other names from previous
literature: Elites, Jocks, and novel experiences

Partiers, Preps, Social,

Outgoing, social, high-status youth often involved in school

activities, particularly athletics; value living in the moment

May be academically successful, but prioritize social status

Greater risk for vapes, alcohol, and indoor tanning

Lower risk for cigarettes; obesity, physical inactivity, poor
management of diabetes; depression, anxiety, low self-esteem,

loneliness, and suicidal ideation and attempts

Cheerleaders) over academics - Report lower levels of childhood adversity
- Prefer latest fashion trends and Top 40 popular music
Mainstream - Academically-oriented; value following rules, stability, and - Lower risk for tobacco, alcohol, marijuana, other drugs; poor

(other names from previous helping others
literature: Brains, Normals, -
Regulars, Quiet, Academic,

Homebody)

popular with peers

Positive relationships with authorities and adults; less socially

nutrition; depression, anxiety, low self-esteem, loneliness,

suicide attempts; and indoor tanning

Typically unremarkable style and music preferences

to have moderate risk levels, while Mainstream is typically at low
risk across health topics.

Peer crowds provide a purposeful means of audience
that equity by
communication campaigns to create tailored content delivered

segmentation maximizes allowing
via targeted channels to higher-risk crowds (13). Experimental
studies indicate that peer crowd-matched educational materials
can influence behavioral attitudes and beliefs (55-57). In real-
world applications (see Supplementary Figure 1 for examples),
youth and young adult peer crowd-targeted campaigns
have been associated with high levels of awareness, positive
receptivity, and desired behavior change (14, 58-63). Peer crowd
segmentation for public health communication represents a
promising means of increasing equity by focusing resources
on crowds with disproportionate risk. However, this approach
requires both an effective and practical means of distinguishing
members of a given crowd, and an understanding of the
values, interests, visual cues, and preferred media channels
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of the crowd to inform message content, framing, style,
and placement.

Despite convergence across studies, no “gold standard”
exists for measuring peer crowd identity (64). Existing methods
each have benefits and drawbacks for audience segmentation
purposes. Ethnographic methods, wherein researchers observe
and interview teens in a single community to understand the
prevalent crowds, provide detailed portraits of peer crowds
but are not sufficiently generalizable or scalable to be used in
campaign audience segmentation (50, 65-68). Other studies use
a peer-nominated social-type rating approach, whereby students
at a given school place their classmates into peer crowds (16, 20,
43). This approach also lacks scalability and generalizability as it
requires students to know each other sufficiently well to assign
crowd affiliation, and agreement between raters is often low (43,
64). Furthermore, peer ratings focus on others’ perceptions of an
individual’s crowd rather than the individual’s self-perception,
which is of greater relevance to public health communication
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segmentation as it more directly influences behavior (31) and
avoids stereotyping.

Other approaches directly measure an individual’s identity
by asking youth to select their peer crowd affiliation from
a list of names. Iterations of this approach include forcing
selection of a single crowd, allowing selection of multiple
crowds, or indicating degree of affiliation with multiple crowds,
and may or may not include detailed crowd descriptions (28—
32, 34, 42-45, 47, 52, 54-57, 69-71). For example, the Peer
Crowd Questionnaire and College Peer Crowd Questionnaire
ask participants to confirm if each crowd from an established
list exists in their area (e.g., Jocks, Brains, Burnouts, Populars,
Non-Conformists, or None/Average), and with which of the
crowds they identify (18, 33, 35, 38, 72-75). Though more
scalable for audience segmentation, using crowd names suffers
from desirability and other biases related to the names and
descriptions used. Colloquial crowd names often differ across
communities, and individuals may avoid selecting crowd names
they perceive as undesirable or having negative connotations
even if they personally identify with the group that the
name was intended to represent (15, 31, 43, 64). Additionally,
forcing youth to select a single crowd fails to account for the
multifaceted nature of identity, as many individuals identify
with more than one crowd (31, 32, 34, 37, 45). Finally, name-
based self-reports provide none of the insight needed to create
a targeted campaign such as a crowd’s values, worldviews,
mindsets, or visual cues, leaving campaign planners without the
insights necessary to tailor content.

To address shortcomings of direct measures, indirect
measures ask youth to report characteristics associated with
peer crowds and assign affiliation using these data. Several
studies have collected data on activities (e.g., studying, athletics,
partying) or adjective pairs (e.g., quiet/loud, popular/unpopular,
athletic/not athletic) and applied cluster analysis techniques to
assign youth to peer crowd clusters (76-80). Though a cluster
analysis approach creates homogeneous segments, it is unclear
if the clusters reflect interactional crowds with shared behavioral
norms, making application to health communication campaigns
limited. Other indirect approaches tap into the visual cues of
peer crowd identity (11, 53). One example, the I-Base Survey®,
includes a grid of photos of unknown youth with each photo
representing a single peer crowd based on qualitative research
(36, 81). Respondents select photos that would and would not
fit with their group of friends, resulting in a score indicating
strength of identification with each crowd (11, 13, 37, 40, 41, 58—
63, 82). While formal validation studies of the I-Base Survey have
not been published, the instrument has been used extensively
across U.S. communities and over time with consistent results,
indicating the I-Base Survey has a level of applied validity and
utility in audience segmentation (11, 13, 36, 37, 40, 41, 82—
85). This approach overcomes issues associated with asking
individuals directly and forcing identification with a single
crowd, and provides insight into the visual cues that should be
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applied to a communication campaign to attract the attention of
the targeted crowd. However, photos must be updated regularly
to stay abreast of fashion trends and must be adjusted to reflect
the racial and ethnic demographics of the community.

While several approaches exist to measure peer crowd
identification, to date there is no formally validated, scalable,
and replicable peer crowd segmentation tool. With this in mind,
we developed and validated a mindset-based teen peer crowd
measurement tool that addresses many of the shortcomings
of existing instruments, and more directly measures the
psychographics that make peer crowds unique segments that
can be effectively targeted in health communications. We
focused on values and mindsets as these characteristics influence
behavior, are predictive of health risk, and can effectively
segment audiences (23, 24, 86-89). To develop the instrument,
we conducted formative research leading to the large-scale
validation survey described in detail here. The result is a survey
that effectively segments teens into distinct psychographic
subgroups with unique health risk profiles, while also providing
insight into the values and mindsets that should be incorporated
into a health communication campaign targeting any given
crowd. As the study described herein was conducted in
Virginia, we refer to the instrument as Virginia’s Mindset Lens
Survey (V-MLS). However, as peer crowds transcend geographic
boundaries, we believe V-MLS findings are likely generalizable
across the U.S. and anticipate future work to establish the
survey’s applicability outside the state. Additionally, future
cross-cultural adaptation work could ensure applicability of the
instrument in other countries, where cultural differences require
care to ensure local crowds and values are reflected accurately.
The V-MLS represents an evolution in peer crowd measurement
methods that can complement existing strategies and tools to
identify, target, and tailor efforts to higher-risk segments to
address health disparities.

Materials and methods

Study approach and design

Prior to data collection, we identified key parameters for
instrument creation. First, we sought to measure identification
with the peer crowds commonly identified in existing literature
across different geographies, times, and methodologies (Table 1).
We selected the I-Base Survey as our comparison instrument,
given the widespread use of this survey both to understand
peer crowd risk (11, 13, 36, 37, 40, 41, 82) and to create and
evaluate peer crowd-targeted communication campaigns (58—
63). Therefore, our new instrument endeavored to measure
identification with the five peer crowds measured in the U.S. teen
I-Base Survey—Alternative, Country, Hip Hop, Mainstream,
and Popular. Second, it was critical that the new instrument
both measure strength of peer crowd identification as well as
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allow for assignment of individuals to a single peer crowd based
on their strongest identification. This would allow us to reflect
the multifaceted nature of teen identity and values-adoption,
and also apply a range of analytical approaches to the data
(9). Third, we wanted to improve upon existing instruments
by creating a standardized survey less impacted by geographic
and demographic differences. Fourth, the instrument needed
to distinguish crowds with distinct health behavior profiles
without asking directly about behavior, to avoid building a
segmentation instrument around a particular health behavior
rather than psychographics.

Study design was influenced by the methods we selected
to examine instrument validity and predictive ability. Using a
multi-trait multi-method matrix, we aimed to assess convergent
validity, a metric of whether each subscale of the V-MLS
measured the crowd we believed it measured, and discriminant
validity, a metric of whether each crowd subscale did not
measure identification with other crowds (90, 91). To complete
the matrix, we examined the correlation between two methods
(I-Base Survey and V-MLS) that measured the same set of
traits (identification with five peer crowds). As such, participants
completed the I-Base Survey during screening, and the V-MLS
immediately after qualifying, providing assent/consent, and
beginning the full questionnaire. Participants then completed a
series of questions about health behavior, adversity, resilience,
and personal traits to assess the ability of the V-MLS to
predict these characteristics, which were selected based on
their relevance to the creation, framing, and tone of health
communication campaigns. Details on specific survey measures
are provided below.

Data collection

Data were collected in August-October 2020 from an
online convenience sample of Virginia teens ages 13-18 (N
= 1,113). Participants were recruited through paid social
media advertisements (n = 876), outreach to previous study
participants (n = 209), and snowball sampling (n = 28).
Advertisements were placed on Instagram and Facebook using

10.3389/fpubh.2022.871864

age and geo-targeting to minimize potential for ineligible
individuals to encounter the screener. For snowball sampling,
youth who completed a valid screener and questionnaire were
asked to share the survey link with friends. All individuals
completed an online screener survey to determine eligibility (age
13-18, Virginia resident). The screener survey also included the
I-Base Survey to allow us to monitor recruitment to ensure
relatively even representation of each crowd in the sample.
Eligible individuals provided electronic assent/consent and were
emailed a parental notification form before beginning the
questionnaire. Individuals who completed a valid questionnaire
received an electronic gift card incentive; the incentive amount
started at $10 (n = 478), and increased to $15 (n = 509) then $20
(n = 126) to encourage survey completion. The study protocol
and assent/consent procedures were reviewed and approved by
Advarra IRB (Pro00038832).

Measures

To enable completion of the multi-trait multi-method
matrix for validity assessment, participants completed both
the I-Base Survey (during screening) and the V-MLS (in the
questionnaire). Participants completed the I-Base Survey by
viewing a grid of teen photos and selecting three that best and
three that least fit with their group of friends, then repeating
the process with a second grid (11, 36). Each photo represented
a single peer crowd based on prior qualitative research, and
participants earned positive points for the peer crowds of photos
selected as best fit and negative points for the crowds of photos
selected as least fit. This resulted in a peer crowd score ranging
from—12 to 12 for each of the five measured crowds (Alternative,
Country, Hip Hop, Mainstream, Popular) for each participant.
Additionally, participants were assigned to a single exclusive
peer crowd based on their highest score. Participants completed
the version of the I-Base Survey that was used in the 2019
Virginia Youth Survey (VYS), the state’s implementation of the
Youth Risk Behavior Survey (YRBS) (92).

The V-MLS was developed through three phases of
formative research in Virginia (Figure 1). In Fall 2019 we

2: Online Survey

A\

\ 1: Focus Groups

A\

3: Cognitive Testing \\ 4: Validation Survey \

- 12 focus groups (N=112)

with teens in Virginia in
2019

- Tested initial hypotheses

around peer crowd values
and mindsets; solicited
feedback on instrument
design

- Revised question wording

and instrument design

- Online survey (N=1,043)

with a convenience
sample of Virginia teens in
2020

- Tested 40 potential survey

questions alongside I-Base
Survey®

- Examined response

patterns to select a subset
of candidate questions

- Individual interviews

(N=42) with Virginia teens
in 2020

- Cognitive testing to ensure

instrument design and
content was acceptable
and easy to complete

- Revised and finalized

questions and instrument
design

- Online survey (N=1,113)

with a convenience
sample of Virginia teens in
2020

- Assessed convergent and

discriminant validity of
new instrument against I-
Base Survey

- Assessed predictive ability

of new instrument

FIGURE 1

Development of the Virginia's Mindset Lens Survey.
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conducted 12 focus groups with 112 teens to test initial
hypotheses surrounding peer crowd values and mindsets. In
Spring 2020 we fielded an online survey with 1,043 youth to
test potential survey questions with a larger sample. Finally,
in Summer 2020 we conducted 42 cognitive testing interviews
to identify potential sources of measurement bias and ensure
the instrument was acceptable and easy to complete (93).
This process resulted in the seven-question V-MLS examined
here. Each question of the V-MLS presented five response
options (one hypothesized per peer crowd) and participants
selected the #1 and #2 options that best described themselves
or their friends. The V-MLS was completed immediately after
screening and assent/consent, with question and response
option order randomized within the section. We scored
participants’ responses by assigning 2 points for the peer
crowd of responses selected as rank #1 and 1 point for the
crowd of responses selected as rank #2 (with the exception
of Alternative and Mainstream peer crowd responses, which
earned participants 0.5 points when selected as rank #2
to counter desirability biases associated with some of the
responses for these crowds). Participants received a score
from 0-14 for each crowd, and we also assigned them
to a single crowd based on their highest score. Details of
final question wording for the V-MLS and administration
support are available upon request. Questions covered core
personal values and mindsets expressed by formative research
participants who identified with each peer crowd: Alternative
(creativity/arts, activism, individuality, challenging norms),
Country (personal liberty/rights, simple living, connection
to outdoors, patriotism), Hip Hop (overcoming struggles,
grinding/hustling, confidence, strength), Mainstream (helping
others, rules/stability, learning/personal growth, achievement),
and Popular (excitement, socializing, outgoing, living life to
the fullest).

To assess the V-MLS’s capacity to segment peer crowds
with unique health behaviors and personal traits relevant to
the development of equitable health communication campaigns,
participants then completed a series of behavior, experience,
and trait questions. Using questions from the 2019 VYS (92),
participants reported the number of days in the past 30 on
which they had used cigarettes, little cigars and cigarillos (LCCs),
smokeless tobacco, vapes, alcohol, and marijuana (dichotomized
to yes/no), and reported if they had felt sad or hopeless for two
or more weeks in the past year (yes/no). Behavior questions were
selected based on having consistent associations with specific
peer crowds (11, 40, 41).

Participants also completed measures of adverse childhood
experiences (ACEs) as well as resilience, an individual’s ability to
bounce back following trauma. ACEs and resilience have been
linked to a range of health outcomes (94-96), and peer crowds
report differential levels of ACEs (40). We measured ACEs
using an adapted version of the National Survey of Children’s
Health scale used previously to examine ACEs among teen peer
crowds (40). Participants reported if they had experienced each
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of nine events, earning a score from 0-9 representing how many
they had experienced: difficulty getting by on family’s income,
parental divorce/separation, parental incarceration, parental
death, household mental illness, household substance misuse,
household violence, neighborhood violence, and being treated
unfairly because of race or ethnicity. Resilience was measured
using the Brief Resilience Scale (BRS), a validated six-item scale
that results in a score from 1-5, with a higher score indicating
greater resilience (97).

Additionally, participants completed two validated personal
trait scales. Participants completed the social prioritization
index (SPI), a measure of the importance of socializing in
an individual’s life which is associated with tobacco use
(83, 98). We used the eight-item abbreviated SPI, which
results in a score from 0-10 with a higher score indicating
greater social prioritization (98). Participants also completed
the Brief Sensation Seeking Scale (BSSS) (99), an eight-item
scale measuring sensation seeking, a predictor of risky behavior
(100, 101). BSSS scores ranged from 1-5, with a higher score
indicating greater sensation-seeking.

Finally, we collected demographic data including age in
years; gender (“female”; “male”; and “transgender” and “a
different identity” collapsed to “another identity” for analysis);
region of Virginia (Northern, Central, Southwest, or Southeast,
determined via zip code); and race/ethnicity (categorized as
Hispanic and non-Hispanic white, Black, Asian-Pacific Islander,
and other/multiracial for analysis).

Analysis

To ensure data integrity, we conducted extensive fraud
reviews during and after data collection. Age and geo-targeting
of social media ads limited study exposure to those most
likely to qualify, and eligibility criteria were not stated in
the ads or during screening to reduce fraudulent survey
attempts. Additionally, participants did not learn their eligibility
status until they had completed the entire screener to reduce
attempts at gaming the survey. Data quality checks identified
and removed duplicate, low quality, and fraudulent cases. All
analyses were conducted using SPSS Statistics Subscription
for Mac (IBM Corp., Armonk, NY, United States). We first
examined frequencies and means to describe the study sample.

We assessed convergent and discriminant validity by
comparing scores from the V-MLS and I-Base Survey using
a multi-trait multi-method matrix. This approach examines
the reliability of each peer crowd score measure as well
as all correlations between crowd scores measured by the
same and different surveys. To complete the matrix, we first
examined reliability using the OMEGA macro for SPSS to
calculate McDonald’s omega () for each peer crowd for the
I-Base Survey and V-MLS (102, 103). We then examined
Pearson correlation coefficients between all I-Base Survey and
V-MLS peer crowd scores. Assessments for convergent validity
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TABLE 2 Participant characteristics.

Characteristic norM % or (SD)
Gender n %
Female 638 57.3
Male 393 35.3
Another identity 82 7.4
Race/ethnicity n %
Hispanic 125 11.2
NH white 606 54.4
NH Black 180 16.2
NH API 92 8.3
NH other/multiracial 110 9.9
Age n %
13-15 214 19.2
16-18 899 80.8
I-Base Survey peer crowd n %
Alternative 291 26.1
Country 152 13.7
Hip Hop 144 12.9
Mainstream 191 17.2
Popular 215 193
Tied 120 10.8
Experiences M (SD)
ACE score (0-9) 2.85 (2.14)
Resilience score (1-5) 3.01 (0.81)

10.3389/fpubh.2022.871864

Characteristic norM % or (SD)
Region of Virginia n %
North 357 32.1
Central 301 27.0
Southeast 236 21.2
Southwest 219 19.7
Behaviors/risks n %
Current cigarette use 87 7.8
Current LCC use 54 4.9
Current smokeless tobacco use 27 24
Current vape use 207 18.6
Current alcohol use 323 29.0
Current marijuana use 223 20.0
Felt sad or hopeless 639 57.4
V-MLS peer crowd n %
Alternative 338 30.4
Country 118 10.6
Hip Hop 162 14.6
Mainstream 207 18.6
Popular 210 18.9
Tied 78 7.0
Personal traits M (SD)
SPI score (0-10) 3.39 (2.22)
Sensation-seeking score (1-5) 333 (0.76)

ACE, adverse childhood experience; API, Asian-Pacific Islander; LCCs, little cigars and cigarillos; NH, non-Hispanic; SPI, social prioritization index; V-MLS, Virginia’s Mindset Lens Survey.

focused on the correlation coefficients between I-Base Survey
and V-MLS scores for a single crowd. Convergent validity
was indicated if these coefficients were statistically significant
and positive, demonstrating convergence between the two
surveys for that crowd. Assessments for discriminant validity
focused on the remaining correlation coeflicients in the matrix,
representing the associations between scores for two different
crowds. Discriminant validity was indicated if these correlation
coeflicients were non-significant, statistically significant and
negative, or statistically significant and positive but weaker than
the convergent validity coefficients for the same crowds.

We assessed predictive ability by using I-Base Survey and
V-MLS scores independently as predictors of health behavior,
ACEs, resilience, and personal traits via a series of logistic
regressions (health behaviors) and linear regressions (all other
characteristics). All regressions controlled for age, gender, and
race/ethnicity. We compared results for the two instruments
to examine the V-MLS’s predictive ability compared to the
established I-Base Survey for these characteristics that are key
to health communication campaign tailoring. This allowed us
to understand if the V-MLS successfully segmented teens into
distinct crowds with unique profiles that could be effectively
reached with a uniquely tailored and targeted campaign.
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Results

in Table2. The
racial/ethnic distribution of the sample mirrored census

Sample descriptives are presented
data for Virginia, and just over half identified as female. The
proportion of the sample scoring highest for each peer crowd
was largely similar between the I-Base Survey and V-MLS.
Health behavior responses mirrored those reported in the 2019
VYS (104).

We assessed convergent and discriminant validity using a
multi-trait multi-method matrix (Table 3). Reliability, shown
in the matrix diagonal, was consistently higher for the V-
MLS than the I-Base Survey, with McDonalds w values for
the new survey (0.56-0.77) falling in or near the acceptable
range for scales with fewer than 10 items (0.60 or higher)
(105). Correlations between I-Base Survey and V-MLS scores
for a given peer crowd were statistically significant and
positive for all five crowds (convergent validity), ranging
from 0.17 (Hip Hop) to 0.55 (Country). With one exception,
all other correlations in the matrix (discriminant validity)
were negative, not statistically significant, or positive but
weaker than the corresponding convergent validity correlations.
The correlation coefficient between I-Base Survey Hip Hop
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TABLE 3 Multi-trait multi-method matrix for I-Base Survey and V-MLS.

10.3389/fpubh.2022.871864

I-Base Survey V-MLS
Ay Ci Hy M Py A G H; M; Py

I-Base Survey Ay =0.78 - - - - - - - - -

C; —0.60*** w=0.77 - - - - - - - -

H, —0.23%%* —0.25%** w =0.48 - - - - - - -

M, —0.23%** —0.14%** —0.27%%* w=0.44 - - - - - -

Py —0.59*** —0.01 0.09** 0.05 w =045 - - - - -
V-MLS A, 0.530* —0.40*** —0.06* —0.03 —0.32%** w = 0.70 - - - -

C, —0.30*** 0.55%* —0.12%%* —0.144** —0.03 —0.384** w=0.77 - - -

H, —0.17%** 0.08** 0.17** —0.08* 0.110* —0.36*** —0.05 w = 0.56 - -

M, —0.02 —-0.07* —0.13* 0.230* 0.06* —0.22%%* —0.26*** —0.23* w=0.61 -

P, —0.19%** —0.04 0.18*** —0.02 0.26*** —0.28%** —0.19%** —0.17+** —0.28%** = 0.59
A, Alternative; C, Country; H, Hip Hop; M, Mainstream; P, Popular; V-MLS, Virginia’s Mindset Lens Survey.
Boldface indicates statistical significance (p < 0.05).
*p < 0.05**p < 0.01 **p < 0.001.
The shaded values used to visually distinguish the diagonal (which contains omega values) from the other cells (which contain correlation coefficients).
TABLE 4 Peer crowd scores as predictors of behavior, experiences, and personal traits.
Score Alternative Country Hip Hop Mainstream Popular
Instrument I-Base  V-MLS I-Base V-MLS I-Base V-MLS I-Base V-MLS I-Base V-MLS

Survey Survey Survey Survey Survey

Behavior (AOR)
Cigarettes 1.02 0.98 1.05% 1.10%* 1.04 1.04 0.79+** 0.79*%* 0.94* 1.07
LCCs 1.01 0.93 1.04 1.12%* 1.16* 1.13% 0.754%* 0.77+%* 0.94 1.05
Smokeless tobacco 0.94* 0.81** 1.22%%* 1.29%* 1.04 1.14 0.70** 0.79* 0.92 0.84*
Vapes 1.00 0.98 1.02 1.05 1.09** 1.09** 0.844%* 0.81+%* 1.00 1.09%**
Alcohol 0.99 0.99 1.00 1.01 1.06** 1.04 0.92%%* 0.89+** 1.04* 1.08**
Marijuana 1.04%%* 1.05* 0.96* 0.99 1.08*** 1.06* 0.86%** 0.80%** 0.96 1.08**
Felt sad/ hopeless 1.08%** 1.174%* 0.94* 0.91* 1.01 0.92** 0.92%%* 1.01 0.93** 0.96
ACE score (B) 0.06*** 0.09** —0.04*** —0.04 0.05** 0.07** —0.12%** —0.08*** —0.08*** —0.05*
Resilience score (B) —0.02%** —0.03*** 0.00 0.02* 0.01 0.03** 0.02* —0.02 0.03** 0.01
SPI score (B) —0.02* —0.02 0.01 0.05* 0.09*** —0.02 —0.11%** —0.29%** 0.04* 0.30%**
Sensation-seeking score (B) 0.01* 0.02*%* —0.01** —0.02* 0.03*%* 0.00 —0.04%* —0.08%** 0.00 0.08%**

ACE, adverse childhood experience; AOR, adjusted odds ratio; LCCs, little cigars and cigarillos; SPI, social prioritization index; V-MLS, Virginia's Mindset Lens Survey.
For linear regressions, table presents unstandardized coefficients (B). All regressions control for age, gender, and race/ethnicity.

Boldface indicates statistical significance (p < 0.05).
“p < 0.05**p < 0.01 ***p < 0.001.

The shaded values used to visually identify which pairs of columns go together (i.e., to keep the I-Base Survey and V-MLS columns for a particular peer crowd together visually for easy

comparison).

score and V-MLS Popular score was 0.18 (p < 0.001),
which was weaker than the coefficient between the two
Popular scores (0.26, p < 0.001) but marginally stronger
than the coefficient between the two Hip Hop scores (0.17,
p < 0.001). Overall, the V-MLS demonstrated convergent and
discriminant validity.

To examine predictive ability, we conducted a series of
regressions using I-Base Survey and V-MLS peer crowd scores to
separately predict behavior, ACEs, resilience, and personal traits
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while controlling for demographics (Table 4). Results for the two
surveys largely aligned. Higher Hip Hop scores on both surveys
were associated with significantly increased odds of current
LCC, vape, and marijuana use, and higher ACE scores. For
Alternative, higher scores on both surveys were associated with
significantly increased odds of current marijuana use and feeling
sad or hopeless; reduced odds of current smokeless tobacco use;
higher ACE and sensation-seeking scores; and lower resilience
scores. Higher Popular scores on both surveys were associated
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with increased odds of current alcohol use, higher SPI scores,
and lower ACE scores. For Country, higher scores on both
surveys were associated with significantly increased odds of
current cigarette and smokeless tobacco use, reduced odds of
feeling sad or hopeless, and lower sensation-seeking scores.
Higher Mainstream scores on both surveys were associated with
significantly reduced odds for all behaviors except feeling sad,
and with lower ACE, SPI, and sensation-seeking scores. Similar
patterns across surveys demonstrated that the V-MLS has
sufficient capability to predict key characteristics associated with
peer crowds that should inform targeted health communication
campaign development.

Discussion

The current manuscript describes validation and predictive
ability testing for the new Mindset Lens Survey in Virginia, a
mindset-based teen peer crowd segmentation survey that groups
teens into crowds with distinct behavioral and psychographic
characteristics. The V-MLS represents an evolution in peer
crowd measurement for health communications segmentation
as it more directly segments youth based on the values
and mindsets that may influence peer crowd behavior.
By using psychographics to segment teens into groups
with real-world social influence, the V-MLS provides health
marketers with the audience insights necessary to create
targeted, tailored health campaigns that can more equitably
address disparities.

The V-MLS demonstrated reliability and convergent and
discriminant validity, elements that to our knowledge have
not been reported for existing peer crowd measurement tools.
Importantly, peer crowd risk profiles from the V-MLS align
with existing literature, further reinforcing the validity of the
new tool. Specifically, associations previously reported between
the Alternative peer crowd and marijuana use, mental health
struggles, and ACEs; the Country peer crowd and smokeless
tobacco; the Hip Hop peer crowd and tobacco use, substance
use, and ACEs; the Mainstream peer crowd and reduced risk
across behaviors; and the Popular peer crowd and vaping,
alcohol, and reduced ACEs were also observed when using the
V-MLS (11, 28, 34, 35, 40, 41, 45, 47).

As with any new instrument, while the V-MLS demonstrates
strong reliability and validity, it does not exactly match results
derived from existing methods. In the regressions assessing
predictive ability, there were several instances in which one
of the survey tools produced a statistically significant result
while the other did not. In most of these cases, however, the
non-significant result trended in the same direction as the
significant result, indicating the disparity may be due to power
limitations. Generally, results of regression analyses indicate
that the V-MLS is effective at identifying crowds with distinct
behaviors, experiences, and traits, information that can inform
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health communication campaign development. In fact, results
may indicate that we created a survey that more directly taps
into the core psychographic characteristics that differentiate
peer crowds, compared to indirect methods. Upcoming research
efforts applying the instrument to representative teen surveys
in Virginia and other states will allow us to further explore
this issue and to demonstrate its generalizability to U.S. states
beyond Virginia.

Based on the strength of our findings, we believe the
V-MLS represents progress in peer crowd measurement
methods and will be a useful tool for health communication
campaign segmentation. The instrument is brief, acceptable
to respondents, and can easily be appended to ongoing data
collections such as representative surveys to inform audience
segmentation. It allows youth to pick a primary and secondary
response for each question, adding depth to our understanding
by providing insight into the intensity of agreement with the
values and the peer crowds they represent. Additionally, the V-
MLS brings researchers one step closer to directly measuring
the core characteristics that differentiate peer crowds—values,
mindsets, and worldviews—making it a more efficient means
of gathering insightful peer crowd data. The V-MLS provides
information critical to effective health communication by
revealing the values and mindsets that characterize each peer
crowd and that should be incorporated into message framing for
a peer crowd-targeted campaign (9, 14, 83). Per the mindsponge
model, the values that pass through a teen’s filters and comfort
zone to reach their core beliefs will influence their behavior and
reinforce acceptance of similar values and mindsets in the future
(23, 24). By framing health messages based on the values and
interests shared by teens within higher-risk audience segments,
campaigns can increase the effectiveness of their messages
through greater tuning in from the right audience, stronger
message receptivity once processed, and ultimately a greater
impact on behavior (9). These improvements will increase a
campaign’s ability to persuade those at higher risk, making the
campaign’s outcomes more equitable.

While
information provided by the V-MLS does not address other

critical to successful message development,
important elements of campaign development such as the look,
style, and feel of the campaign or the media channels where
content should be placed (9, 14). As such, we believe that peer
crowd visual cue data such as that provided by the I-Base Survey
or qualitative data collection remains important to inform
the style of campaign ads and actors, while data on media
channel preferences should also be collected to ensure tailored
content efficiently reaches the target crowd (83). Together,
these data can provide the detailed portrait of teen peer crowds
necessary to inform targeted health communication campaigns.
Additionally, health communication campaigns should still rely
on information processing frameworks such as 3D creativity
management theory or prototype-willingness model, and

campaign design frameworks such as Social Branding or social
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marketing benchmark criteria to translate audience insights into
effective campaigns (14, 63, 106-108).

Limitations

We have several limitations to note. Because data come
from a convenience sample of Virginia teens, results may
not generalize beyond the current sample or state. However,
given consistent similarities in peer crowds observed across
states (9-11, 37, 41), we anticipate the instrument will perform
effectively in other U.S. states. Cross-cultural adaptation to
reflect local crowds and crowd values would be necessary to
ensure applicability to other countries, where crowds and their
interests may differ (29, 31, 32, 39, 44-47, 49). Some McDonald’s
w values for the V-MLS were lower than typically expected for
validated instruments, though still acceptable given the small
number of survey items included in the final instrument and the
instrument’s design (105). In order to complete our validation
analyses, we had to compare the V-MLS to an existing peer
crowd measurement tool and selected the I-Base Survey for
this task. Though the I-Base Survey does not have published
validation results, we felt this was the best available comparison
point as no “gold standard” instrument exists and the I-Base
Survey has been used extensively with consistent findings,
demonstrating applied validity (11, 13, 36, 37, 41, 82). As our
data were cross-sectional we could not track changes in values
over time, but future work could seek to extend the application
of the mindsponge model to peer crowds by exploring how peer
crowd values enter and leave a teen’s core beliefs and the impact
this has on behavior.

We observed a significant, positive association between I-
Base Survey Hip Hop score and V-MLS Popular score, which
was marginally stronger than the association between the two
Hip Hop scores. Additionally, the correlation between the two
Hip Hop scores was relatively lower than other intra-crowd
correlations. We believe this reflects the increasing overlap
between the Hip Hop and Popular crowds—particularly in terms
of personal style as captured via the I-Base Survey—which has
emerged due to the rapid increase in popularity of hip hop
music and culture in the past decade (109). As the Popular
crowd are trendsetters who adopt the latest fashion and music
styles, the rise of hip hop culture’s popularity has blurred stylistic
differences between the crowds, but may not have impacted
crowd values and mindsets. We feel this concern is outweighed
by the strong predictive power of V-MLS scores for Hip Hop and
Popular. Combined with the instrument’s focus on values and
mindsets that directly impact behavior, findings may indicate the
V-MLS more effectively differentiates these two related crowds
than prior instruments.

We also must acknowledge that our approach was more
confirmatory than exploratory. We did not start with a blank
slate and rely on a methodology such as cluster analysis to
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create new crowds. Instead, we started with a concept of
five teen peer crowds based on the literature. We believe
this approach was warranted as we aimed to improve upon
available methods rather than reinvent decades of convergent
research. Additionally, during early qualitative data collection
we included participants who did not fall neatly into a single
existing peer crowd to allow for the potential emergence of new
crowds. However, evidence did not support adding a new crowd
to those previously observed. Our chosen approach ensured
that the V-MLS identifies groups of youth who not only share
characteristics but also influence each others’ behavior through
social norms, a critical feature if the instrument is to be useful in
health communications segmentation. A cluster analysis would
not have guaranteed the creation of crowds with meaningful
shared norms and culture, which led us to adopt the approach
described herein.

Conclusions

This manuscript describes the validity and predictive ability
of Virginias Mindset Lens Survey, a new mindset-based teen
peer crowd segmentation survey that complements existing
methods to provide audience insights necessary to create peer
crowd-targeted health communication campaigns. The V-MLS
addresses many of the shortcomings of previous peer crowd
measurement tools when applied to audience segmentation,
and demonstrates reliability and validity. The survey is a brief
and practical instrument that can be appended to surveillance
surveys and, when combined with relevant information
processing and campaign design frameworks, can inform the
design and tailoring of health campaigns for higher-risk teens
alongside complementary instruments providing visual cue
and media use data. Future research seeks to replicate and
extend findings in representative samples in Virginia and other
U.S. states, explore cross-cultural adaptation opportunities,
and apply the survey to real-world health communication
campaign development.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed
and approved by Advarra IRB. Written informed consent from
the participants’ legal guardian/next of kin was not required
to participate in this study in accordance with the national
legislation and the institutional requirements.

frontiersin.org


https://doi.org/10.3389/fpubh.2022.871864
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Stalgaitis et al.

Author contributions

All authors conceived of and designed the research study.
CS and MD implemented the research. CS analyzed the data and
wrote the first draft. All authors contributed to article revisions
and approved the submitted version.

Funding

This research was funded by the Virginia Foundation for
Healthy Youth.

Acknowledgments

The authors would like to thank Priscilla Fernandez, Erika
Redke, Jensen Saintilien, Hadley Scharer, Rebeca Mahr, Lisa Ott,
Delaney Kipple, Molly Barry, Deepna Anand, and Molly Moran
for their assistance with data collection, and Shiloh Beckerley for
her feedback on an early draft of the manuscript.

Conflict of interest

Authors CS, JJ, and MD are employed by Rescue
Agency, a research and campaign contractor for the Virginia

References

1. Slater MD. Theory and method in health audience segmentation. ] Health
Commun. (1996) 1:267-84. doi: 10.1080/108107396128059

2. Boslaugh SE, Kreuter MW, Nicholson RA, Naleid K. Comparing demographic,
health status and psychosocial strategies of audience segmentation to promote
physical activity. Health Educ Res. (2005) 20:430-8. doi: 10.1093/her/cygl138

3. Wills J, Crichton N, Lorenc A, Kelly M. Using population segmentation to
inform local obesity strategy in England. Health Promot Int. (2015) 30:658-66.
doi: 10.1093/heapro/dau004

4. Schuster L, Kubacki K, Rundle-Thiele S, A. theoretical approach to
segmenting children’s walking behaviour. Young Consum. (2015) 16:159-71.
doi: 10.1108/YC-07-2014-00461

5. Kitunen A, Rundle-Thiele S, Kadir M, Badejo A, Zdanowicz G, Price M.
Learning what our target audiences think and do: extending segmentation to all
four bases. BMC Public Health. (2019) 19:382. doi: 10.1186/s12889-019-6696-2

6. Kazbare L, van Trijp HCM, Eskildsen JK. A-priori and post-hoc segmentation
in the design of healthy eating campaigns. ] Mark Commun. (2010) 16:21-45.
doi: 10.1080/13527260903342712

7. Maibach EW, Maxfield A, Ladin K, Slater M. Translating health
psychology into effective health communication: the American healthstyles
audience segmentation project. ] Health Psychol. (1996) 1:261-77.
doi: 10.1177/135910539600100302

8. Hardcastle SJ, Hagger MS. Psychographic profiling for effective health behavior
change interventions. Front Psychol. (2016) 6:1988. doi: 10.3389/fpsyg.2015.01988

9. Moran MB, Walker MW, Alexander TN, Jordan JW, Wagner DE.
Why peer crowds matter: incorporating youth subcultures and values
in health education campaigns. Am ] Public Health. (2017) 107:389-95.
doi: 10.2105/AJPH.2016.303595

Frontiersin Public Health

11

10.3389/fpubh.2022.871864

Foundation for Healthy Youth, the study sponsor and
employer of authors DS and HB. Rescue Agency holds the
proprietorship and trademark for the I-Base Survey and
Mindset Lens Survey used in this manuscript. As employees
of the funding agency, the Virginia Foundation for Healthy
Youth, DS and HB were involved in study design and

manuscript writing.

Publisher’s note

All claims expressed in this article are solely those
of the authors and do not necessarily represent those
of their affiliated organizations, or those of the publisher,
the editors and the reviewers. Any product that may be
evaluated in this article, or claim that may be made by
its manufacturer, is not guaranteed or endorsed by the
publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpubh.
2022.871864/full#supplementary-material

10. Sussman S, Pokhrel P, Ashmore RD, Brown BB. Adolescent peer group
identification and characteristics: a review of the literature. Addict Behav. (2007)
32:1602-27. doi: 10.1016/j.addbeh.2006.11.018

11. Jordan JW, Stalgaitis CA, Charles ], Madden PA, Radhakrishnan AG,
Saggese D. Peer crowd identification and adolescent health behaviors: results
from a statewide representative study. Health Educ Behav. (2019) 46:40-52.
doi: 10.1177/1090198118759148

12. Blakemore S-J, Mills K. Is
for sociocultural processing? Annu
doi: 10.1146/annurev-psych-010213-115202

adolescence a  sensitive
Rev  Psychol. (2014)

period
65:187-207.

13. Ling PM, Holmes LM, Jordan JW, Lisha NE, Bibbins-Domingo K. Bars,
nightclubs, and cancer prevention: new approaches to reduce young adult
cigarette smoking. Am J Prev Med. (2017) 53:578-85. doi: 10.1016/j.amepre.2017.
03.026

14. Stalgaitis CA, Jordan JW, Djakaria M, Saggese DJ. Social branding framework
to address smoking among alternative peer crowd teens. J Soc Mark. (2021)
11:189-203. doi: 10.1108/JSOCM-02-2020-0021

15. Brown BB, Mory MS, Kinney D. “Casting Adolescent Crowds in a Relational
Perspective: Caricature, Channel, and Context,” In: Montemayo R, Adams GR,
Gullotta TP, editors. Personal Relationships During Adolescence. Thousand Oaks,
CA: SAGE Publications (1994). p. 123-67.

16. Dolcini MM, Adler NE. Perceived competencies, peer group affiliation,
and risk behavior among early adolescents. Health Psychol. (1994) 13:496-506.
doi: 10.1037/0278-6133.13.6.496

17. Stone MR, Barber BL, Eccles JS. We knew them when: sixth grade
characteristics that predict adolescent high school social identities. ] Early Adolesc.
(2008) 28:304-28. doi: 10.1177/0272431607312743

frontiersin.org


https://doi.org/10.3389/fpubh.2022.871864
https://www.frontiersin.org/articles/10.3389/fpubh.2022.871864/full#supplementary-material
https://doi.org/10.1080/108107396128059
https://doi.org/10.1093/her/cyg138
https://doi.org/10.1093/heapro/dau004
https://doi.org/10.1108/YC-07-2014-00461
https://doi.org/10.1186/s12889-019-6696-2
https://doi.org/10.1080/13527260903342712
https://doi.org/10.1177/135910539600100302
https://doi.org/10.3389/fpsyg.2015.01988
https://doi.org/10.2105/AJPH.2016.303595
https://doi.org/10.1016/j.addbeh.2006.11.018
https://doi.org/10.1177/1090198118759148
https://doi.org/10.1146/annurev-psych-010213-115202
https://doi.org/10.1016/j.amepre.2017.03.026
https://doi.org/10.1108/JSOCM-02-2020-0021
https://doi.org/10.1037/0278-6133.13.6.496
https://doi.org/10.1177/0272431607312743
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Stalgaitis et al.

18. Mackey ER, La Greca AM. Does this make me look fat? Peer crowd and peer
contributions to adolescent girls’ weight control behaviors. ] Youth Adolesc. (2008)
37:1097-110. doi: 10.1007/s10964-008-9299-2

19. Simons-Morton BG, Farhat T. Recent findings on peer group
influences on adolescent smoking. ] Prim Prev. (2010) 31:191-208.
doi: 10.1007/510935-010-0220-x

20. Brown BB, Von Bank H, Steinberg L. Smoke in the looking glass: effects
of discordance between self- and peer rated crowd affiliation on adolescent
anxiety, depression and self-feelings. J Youth Adolesc. (2008) 37:1163-77.
doi: 10.1007/s10964-007-9198-y

21. Berger J, Rand L. Shifting signals to help health: using identity
signaling to reduce risky health behaviors. ] Consum Res. (2008) 35:509-18.
doi: 10.1086/587632

22. In: Turner JC, Hogg MA, Oakes PJ, Reicher SD, Wetherell MS, editors.
Rediscovering the Social Group: A Self-Categorization Theory. Oxford, UK: Basil
Blackwell (1987).

23. Vuong QH, Napier NK. Acculturation and global mindsponge:
An emerging market perspective. Int ] Intercult Relat. (2015) 49:354-67.
doi: 10.1016/j.ijintrel.2015.06.003

24. Nguyen MH, Le TT, Nguyen HKT, Ho MT, Nguyen HTT, Vuong QH. Alice
in suicideland: exploring the suicidal ideation mechanism through the sense of
connectedness and help-seeking behaviors. Int | Environ Res Public Health. (2021)
18:3681. doi: 10.3390/ijerph18073681

25. Arnett JJ. Emerging adulthood: what is it, and what is it good for? Child Dev
Perspect. (2007) 1:68-73. doi: 10.1111/j.1750-8606.2007.00016.x

26. Brechwald WA, Prinstein MJ. Beyond homophily: a decade of advances
in understanding peer influence processes. /] Res Adolesc. (2011) 21:166-79.
doi: 10.1111/§.1532-7795.2010.00721.x

27. Erikson EH. Identity: Youth and Crisis. New York: WW Norton & Co. (1994).

28. Barber BL, Eccles JS. Stone MR. Whatever happened to the Jock,
the Brain, and the Princess?: Young adult pathways linked to adolescent
activity involvement and social identity. J Adolesc Res. (2001) 16:429-55.
doi: 10.1177/0743558401165002

29. Bes$i¢ N, Kerr M. Punks, goths, and other eye-catching peer crowds:
do they fulfill a function for shy youths? J Res Adolesc. (2009) 19:113-21.
doi: 10.1111/j.1532-7795.2009.00584.x

30. Daddis C. Adolescent peer crowds and patterns of belief in
the boundaries of personal authority. ] Adolesc. (2010) 33:699-708.
doi: 10.1016/j.adolescence.2009.11.001

31. Delsing MJMH. ter Bogt TFM, Engels RCME, Meeus WH]. Adolescents peer
crowd identification in the Netherlands: structure and associations with problem
behaviors. ] Res Adolesc. (2007) 17:467-80. doi: 10.1111/j.1532-7795.2007.0
0530.x

32. Doornwaard SM, Branje S, Meeus WH]J. ter Bogt TFM. Development of
adolescents’ peer crowd identification in relation to changes in problem behaviors.
Dev Psychol. (2012) 48:1366-80. doi: 10.1037/20026994

33. Fleischman K, Hains AA. Peer crowd affiliation, adherence, perceived
support, and metabolic control in TIDM youth. J Child Health Care. (2021)
25:240-52. doi: 10.1177/1367493520924875

34. Fuqua JL, Gallaher PE, Unger JB, Trinidad DR, Sussman S, Ortega E, et al.
Multiple peer group self-identification and adolescent tobacco use. Subst Use
Misuse. (2012) 47:757-66. doi: 10.3109/10826084.2011.608959

35. La Greca AM, Prinstein MJ, Fetter MD. Adolescent peer crowd affiliation:
linkages with health-risk behaviors and close friendships. J Pediatr Psychol. (2001)
26:131-43. doi: 10.1093/jpepsy/26.3.131

36. Lee YO, Jordan JW, Djakaria M, Ling PM. Using peer crowds to segment
black youth for smoking intervention. Health Promot Pract. (2014) 15:530-7.
doi: 10.1177/1524839913484470

37. Navarro MA, Stalgaitis CA, Walker MW, Wagner DE. Youth peer crowds
and risk of cigarette use: the effects of dual peer crowd identification among
Hip Hop youth. Addict Behav Rep. (2019) 10:100204. doi: 10.1016/j.abrep.2019.1
00204

38. Prinstein MJ, La Greca AM. Peer crowd affiliation and internalizing distress
in childhood and adolescence: a longitudinal follow-back study. J Res Adolesc.
(2002) 12:325-51. doi: 10.1111/1532-7795.00036

39. Sim TN, Yeo GH. Peer crowds in Singapore. Youth Soc. (2012) 44:201-16.
doi: 10.1177/0044118X10388220

40. Stalgaitis CA, Wagner DE, Djakaria M, Jordan JW. Understanding adversity
and peer crowds to prevent youth health risks. Am J Health Behav. (2019) 43:767-
80. doi: 10.5993/AJHB.43.4.10

Frontiersin Public Health

10.3389/fpubh.2022.871864

41. Stalgaitis CA, Navarro MA, Wagner DE, Walker MW. Who uses tobacco
products? Using peer crowd segmentation to identify youth at risk for cigarettes,
cigar products, hookah, and e-cigarettes. Subst Use Misuse. (2020) 55:1045-53.
doi: 10.1080/10826084.2020.1722698

42. Sussman S, Dent CW, Stacy AW, Burciaga C, Raynor A, Turner GE, et al.
Peer-group association and adolescent tobacco use. ] Abnorm Psychol. (1990)
99:349-52. doi: 10.1037/0021-843X.99.4.349

43. Urberg KA, Degirmencioglu SM, Tolson JM, Halliday-Scher K. Adolescent
social crowds: measurement and relationship to friendships. J Adolesc Res. (2000)
15:427-45. doi: 10.1177/0743558400154001

44. van der Rijt GAJ, Haenens LS]J, van Straten P. Smoking and other substance
use as distinct features of teenage subcultures. J Adolesc Health. (2002) 31:433-5.
doi: 10.1016/S1054-139X[02]00394-4

45. Verkooijen KT, de Vries NK, Nielsen GA. Youth crowds and substance use:
the impact of perceived group norm and multiple group identification. Psychol
Addict Behav. (2007) 21:55-61. doi: 10.1037/0893-164X.21.1.55

46. Young R, Sproeber N, Groschwitz RC, Preiss M, Plener PL. Why
alternative teenagers self-harm: exploring the link between non-suicidal self-
injury, attempted suicide and adolescent identity. BMC Psychiatry. (2014) 14:137.
doi: 10.1186/1471-244X-14-137

47. Young R, Sweeting H, West P. Prevalence of deliberate self harm and
attempted suicide within contemporary Goth youth subculture: longitudinal
cohort study. BMJ. (2006) 332:1058-61. doi: 10.1136/bmj.38790.495544.7C

48. Staten LK, Birnbaum AS, Jobe JB, Elder JP, A. typology of middle school
girls: audience segmentation related to physical activity. Health Educ Behav. (2006)
33:66-80. doi: 10.1177/1090198105282419

49. Brady P. Jocks, Teckers. Nerds: the role of the adolescent peer group
in the formation and maintenance of secondary school institutional culture.
Discourse Stud Cult Polit Educ. (2004) 25:351-64. doi: 10.1080/01596300420002
47926

50. Garner R, Bootcheck J, Lorr M, Rauch K. The adolescent society revisited:
cultures, crowds, climates, and status structures in seven secondary schools. ] Youth
Adolesc. (2006) 35:1023-35. doi: 10.1007/s10964-006-9060-7

51. Kinney DA. From “headbangers” to “hippies”: delineating adolescents’ active
attempts to form an alternative peer culture. New Dir Child Adolesc Dev. (1999)
84:21-35. doi: 10.1002/c¢d.23219998404

52. Sussman S, Dent CW, McCullar WJ. Group self-identification as a
prospective predictor of drug use and violence in high-risk youth. Psychol Addict
Behav. (2000) 14:192-6. doi: 10.1037/0893-164X.14.2.192

53. Pivnick LK, Gordon RA, Crosnoe R. Crowd sourcing: do peer
crowd prototypes match reality? Soc Psychol Q. (2020) 83:272-93.
doi: 10.1177/0190272520936228

54. Stapleton J, Turrisi R, Hillhouse J. Peer crowd identification and indoor
artificial UV tanning behavioral tendencies. J Health Psychol. (2008) 13:940-5.
doi: 10.1177/1359105308095068

55. Moran MB, Murphy ST, Sussman S. Campaigns and cliques:
variations in effectiveness of an antismoking campaign as a function of
adolescent peer group identity. J Health Commun. (2012) 17:1215-31.
doi: 10.1080/10810730.2012.688246

56. Moran MB, Sussman S. Translating the link between social identity and
health behavior into effective health communication strategies: an experimental
application using antismoking advertisements. Health Commun. (2014) 29:1057-
66. doi: 10.1080/10410236.2013.832830

57. Moran MB, Sussman S. Changing attitudes toward smoking and smoking
susceptibility through peer crowd targeting: more evidence from a controlled
study. Health Commun. (2015) 30:521-4. doi: 10.1080/10410236.2014.902008

58. Wagner DE, Fernandez P, Jordan JW, Saggese DJ. Freedom from chew: using
social branding to reduce chewing tobacco use among country peer crowd teens.
Health Educ Behav. (2019) 46:286-94. doi: 10.1177/1090198118806966

59. Guillory J, Henes A, Farrelly MC, Fiacco L, Alam I, Curry L,
et al. Awareness of and receptivity to the fresh empire tobacco public
education campaign among hip hop youth. ] Adolesc Health. (2020) 66:301-7.
doi: 10.1016/j.jadohealth.2019.09.005

60. Ling PM, Lisha NE, Neilands TB, Jordan JW. Join the commune: a controlled
study of social branding influencers to decrease smoking among young adult
hipsters. Am ] Health Promot. (2020) 34:754-61. doi: 10.1177/089011712090
4917

61. Kalkhoran S, Lisha NE, Neilands TB, Jordan JW, Ling PM. Evaluation
of bar and nightclub intervention to decrease young adult smoking in New
Mexico. ] Adolesc Health. (2016) 59:222-9. doi: 10.1016/j.jadohealth.2016.
04.003

frontiersin.org


https://doi.org/10.3389/fpubh.2022.871864
https://doi.org/10.1007/s10964-008-9299-2
https://doi.org/10.1007/s10935-010-0220-x
https://doi.org/10.1007/s10964-007-9198-y
https://doi.org/10.1086/587632
https://doi.org/10.1016/j.ijintrel.2015.06.003
https://doi.org/10.3390/ijerph18073681
https://doi.org/10.1111/j.1750-8606.2007.00016.x
https://doi.org/10.1111/j.1532-7795.2010.00721.x
https://doi.org/10.1177/0743558401165002
https://doi.org/10.1111/j.1532-7795.2009.00584.x
https://doi.org/10.1016/j.adolescence.2009.11.001
https://doi.org/10.1111/j.1532-7795.2007.00530.x
https://doi.org/10.1037/a0026994
https://doi.org/10.1177/1367493520924875
https://doi.org/10.3109/10826084.2011.608959
https://doi.org/10.1093/jpepsy/26.3.131
https://doi.org/10.1177/1524839913484470
https://doi.org/10.1016/j.abrep.2019.100204
https://doi.org/10.1111/1532-7795.00036
https://doi.org/10.1177/0044118X10388220
https://doi.org/10.5993/AJHB.43.4.10
https://doi.org/10.1080/10826084.2020.1722698
https://doi.org/10.1037/0021-843X.99.4.349
https://doi.org/10.1177/0743558400154001
https://doi.org/10.1016/S1054-139X[02]00394-4
https://doi.org/10.1037/0893-164X.21.1.55
https://doi.org/10.1186/1471-244X-14-137
https://doi.org/10.1136/bmj.38790.495544.7C
https://doi.org/10.1177/1090198105282419
https://doi.org/10.1080/0159630042000247926
https://doi.org/10.1007/s10964-006-9060-7
https://doi.org/10.1002/cd.23219998404
https://doi.org/10.1037/0893-164X.14.2.192
https://doi.org/10.1177/0190272520936228
https://doi.org/10.1177/1359105308095068
https://doi.org/10.1080/10810730.2012.688246
https://doi.org/10.1080/10410236.2013.832830
https://doi.org/10.1080/10410236.2014.902008
https://doi.org/10.1177/1090198118806966
https://doi.org/10.1016/j.jadohealth.2019.09.005
https://doi.org/10.1177/0890117120904917
https://doi.org/10.1016/j.jadohealth.2016.04.003
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Stalgaitis et al.

62. Fallin A, Neilands TB, Jordan JW, Hong JS, Ling PM. Wreaking
“havoc” on smoking: social branding to reach young adult “partiers” in
Oklahoma. Am ] Prev Med. (2015) 48:578-85. doi: 10.1016/j.amepre.2014.
09.008

63. Ling PM, Lee YO, Hong J, Neilands TB, Jordan JW, Glantz SA. Social
branding to decrease smoking among young adults in bars. Am J Public Health.
(2014) 104:751-60. doi: 10.2105/AJPH.2013.301666

64. Cross JR, Fletcher KL. The challenge of adolescent crowd research: defining
the crowd. J Youth Adolesc. (2009) 38:747-64. doi: 10.1007/s10964-008-9307-6

65. Buff SA. “Greasers, Dupers and Hippies: Three Responses to the Adult
World,” In: Howe LK, editor. The White Majority. New York, NY: Random House
(1970). p. 60-77.

66. Larkin RW. Suburban Youth in Cultural Crisis. New York, NY: Oxford
University Press. (1979).

67. Varenne H. “Jocks and Freaks: The Symbolic Structure of the Expression of
Social Interaction among American Senior High School Students,” In: Spindler G,
editor. Doing the Ethnography of Schooling. New York, NY: Rinehart & Winston
(1982). p. 210-35.

68. Eckert P. Jocks & Burnouts: Social Categories and Identity in the High School.
New York, NY: Teachers College. (1989).

69. Mosbach P, Leventhal H. Peer group identification and smoking:
implications for intervention. ] Abnorm Psychol. (1988) 97:238-45.
doi: 10.1037/0021-843X.97.2.238

70. Van Zalk N, Van Zalk MHW, Kerr M. Socialization of social
anxiety in adolescent crowds. J Abnorm Child Psychol. (2011) 39:1239-49.
doi: 10.1007/s10802-011-9533-3

71. Mak A, Heaven P, Rummery A. The role of group identity and personality
domains as indicators of self-reported delinquency. Psychol Crime Law. (2003)
9:9-18. doi: 10.1080/10683160308144

72. Chinopfukutwa VS, Hektner JM. Peer crowd affiliations as predictors of
prosocial and risky behaviors among college students. ] Am Coll Health. (2022)
70:1231-40. doi: 10.1080/07448481.2020.1790574

73. Hopmeyer A, Medovoy T. Emerging adults self-identified peer

crowd affiliations, risk behavior, and social-emotional adjustment in
college. Emerg Adulthood. (2017) 5:143-8. doi: 10.1177/21676968166
65055

74. Hopmeyer A, Troop-Gordon W, Medovoy T, Fischer J. Emerging adults’ self-
identified peer crowd affiliations and college adjustment. Soc Psychol Educ. (2017)
20:643-67. doi: 10.1007/s11218-017-9390-1

75. Wax A, Hopmeyer A, Dulay PN, Medovoy T. Commuter college student
adjustment: peer crowd affiliation as a driver of loneliness, belongingness, and
risk behaviors. Emerg Adulthood. (2019) 7:363-9. doi: 10.1177/21676968187
81128

76. Kuh GD, Hu S, Vesper N. “They shall be known by what they
do”: an activities-based typology of college students. J Coll Stud Dev. (2000)
41:228-44.

77. Sessa FM. Peer crowds in a commuter college sample: the relation between
self-reported alcohol use and perceived peer crowd norms. J Psychol. (2007)
141:293-306. doi: 10.3200/JRLP.141.3.293-306

78. Strouse DL. Adolescent crowd orientations: a social and temporal
analysis. New Dir Child Adolesc Dev. (1999) 84:37-54. doi: 10.1002/cd.232199
98405

79. Youniss J, Mclellan JA, Mazer B. Voluntary service, peer group
orientation, and civic engagement. ] Adolesc Res. (2001) 16:456-68.
doi: 10.1177/0743558401165003

80. Erskine M, Kier C, Leung A, Sproule R. Peer crowds, work experience, and
financial saving behaviour of young Canadians. J Econ Psychol. (2006) 27:262-84.
doi: 10.1016/j.joep.2005.05.005

81. Wagner DE, Walker M, Stalgaitis CA, Hoffman L, Garibay L, Alexander T, et
al. Measuring peer crowds and peer crowd tobacco use. In: Society for Personality
and Social Psychology Annual Convention Conference. San Diego, CA: Society for
Personality and Social Psychology (2016).

82. Lisha NE, Jordan JW, Ling PM. Peer crowd affiliation as a
segmentation tool for young adult tobacco use. Tob Control. (2016) 25:i83-9.
doi: 10.1136/tobaccocontrol-2016-053086

83. Stalgaitis CA, Djakaria M, Jordan JW. The vaping teenager: understanding
the psychographics and interests of adolescent vape users to inform
health communication campaigns. Tob Use Insights. (2020) 13:1-15.
doi: 10.1177/1179173X20945695

84. Lee YO, Curry LE, Fiacco L, Henes A, Farrelly MC, Nonnemaker JM,
et al. Peer crowd segmentation for targeting public education campaigns:

Frontiersin Public Health

13

10.3389/fpubh.2022.871864

Hip Hop youth and tobacco use. Prev Med Rep. (2019) 14:100843.

doi: 10.1016/j.pmedr.2019.100843

85. Walker MW, Navarro MA, Hoffman L, Wagner DE, Stalgaitis CA,
Jordan JW. The Hip Hop peer crowd: an opportunity for intervention to
reduce tobacco use among at-risk youth. Addict Behav. (2018) 82:28-34.
doi: 10.1016/j.addbeh.2018.02.014

86. Liu H, Yu S, Cottrell L, Lunn S, Deveaux L, Brathwaite NV, et al.
Personal values and involvement in problem behaviors among Bahamian
early adolescents: a cross-sectional study. BMC Public Health. (2007) 7:135.
doi: 10.1186/1471-2458-7-135

87. Borca G, Rabaglietti E, Roggero A, Keller P, Haak E, Begotti T.
Personal values as a mediator of relations between perceived parental support
and control and youth substance use. Subst Use Misuse. (2017) 52:1589-601.
doi: 10.1080/10826084.2017.1293103

88. Yasuma N, Watanabe K, Matsunaga A, Nishi D, Kawakami N. Personal values
in adolescence and suicidality: a cross-sectional study based on a retrospective
recall. BMC Psychiatry. (2019) 19:214. doi: 10.1186/s12888-019-2194-4

89. Szakaly Z, Balogh P, Jasak H, Szab¢ S, Szente V. The influence of personal
values on the transition towards health-conscious diet: a segmentation approach. J
Food Nutr Res. (2014) 2:476-84. doi: 10.12691/jfnr-2-8-8

90. Campbell DT, Fiske DW. Convergent and discriminant validation
by the multitrait-multimethod matrix. Psychol Bull. (1959) 56:81-105.
doi: 10.1037/h0046016

91. Carmines EG, Zeller RA. Reliability and Validity Assessment. Thousand Oaks,
CA: SAGE Publications. (1979).

92. Virginia Department of Health. 2019 Virginia High School Youth
Survey (2019). https://www.vdh.virginia.gov/content/uploads/sites/69/2019/09/
2019VAH-with-IBase.pdf (accessed Feb 2, 2021).

93. Boness CL, Sher KJ. The case for cognitive interviewing in survey
item validation: a useful approach for improving the measurement and
assessment of substance use disorders. J Stud Alcohol Drugs. (2020) 81:401-4.
doi: 10.15288/jsad.2020.81.401

94. Bellis MA, Hughes K, Ford K, Hardcastle KA, Sharp CA, Wood S, et al.
Adverse childhood experiences and sources of childhood resilience: a retrospective
study of their combined relationships with child health and educational
attendance. BMC Public Health. (2018) 18:792. doi: 10.1186/s12889-018-
5699-8

95. Hughes K, Bellis MA, Hardcastle KA, Sethi D, Butchart A, Mikton
C, et al. The effect of multiple adverse childhood experiences on health: a
systematic review and meta-analysis. Lancet Public Health. (2017) 2:e356-66.
doi: 10.1016/S2468-2667(17)30118-4

96. Duke NN. Adolescent adversity and concurrent tobacco, alcohol, and
marijuana use. Am ] Health Behav. (2018) 42:85-99. doi: 10.5993/AJHB.42.5.8

97. Smith BW, Dalen ], Wiggins K, Tooley E, Christopher P, Bernard J. The
brief resilience scale: assessing the ability to bounce back. Int ] Behav Med. (2008)
15:194-200. doi: 10.1080/10705500802222972

98. Lisha NE, Neilands TB, Jordan JW, Holmes LM, Ling PM. The
social prioritization index and tobacco use among young adult bar
patrons. Health Educ Behav. (2016) 43:641-7. doi: 10.1177/10901981156
21867

99. Hoyle RH, Stephenson MT, Palmgreen P, Lorch EP, Donohew RL. Reliability
and validity of a brief measure of sensation seeking. Personal Individ Differ. (2002)
32:401-14. doi: 10.1016/S0191-8869(01)00032-0

100. Patrick ME, Schulenberg JE. Prevalence and predictors of adolescent alcohol
use and binge drinking in the United States. Alcohol Res Curr Rev. (2013) 35:193-
200.

101. Wellman RJ, Dugas EN, Dutczak H, O’Loughlin EK, Datta GD, Lauzon
B, et al. Predictors of the onset of cigarette smoking: a systematic review of
longitudinal population-based studies in youth. Am J Prev Med. (2016) 51:767-78.
doi: 10.1016/j.amepre.2016.04.003

102. McDonald RP. Test Theory: A Unified Treatment. Mahwah, NJ: Lawrence
Erlbaum. (1999).

103. Hayes AF, Coutts JJ. Use Omega rather than Cronbach’s Alpha
for estimating reliability. But... Commun Methods Meas. (2020) 14:1-24.
doi: 10.1080/19312458.2020.1718629

104. Virginia Department of Health. 2019 Youth Risk Behavior Survey
Results: Virginia High School Survey, Summary Tables - Weighted Data (2020).
Available online at: https://www.vdh.virginia.gov/content/uploads/sites/69/2020/
06/2019VAH-Summary- Tables.pdf (accessed February 3, 2021).

105. Loewenthal KM, Lewis CA. An Introduction to Psychological Tests and
Scales. 3rd ed London, UK: Routledge. (2018).

frontiersin.org


https://doi.org/10.3389/fpubh.2022.871864
https://doi.org/10.1016/j.amepre.2014.09.008
https://doi.org/10.2105/AJPH.2013.301666
https://doi.org/10.1007/s10964-008-9307-6
https://doi.org/10.1037/0021-843X.97.2.238
https://doi.org/10.1007/s10802-011-9533-3
https://doi.org/10.1080/10683160308144
https://doi.org/10.1080/07448481.2020.1790574
https://doi.org/10.1177/2167696816665055
https://doi.org/10.1007/s11218-017-9390-1
https://doi.org/10.1177/2167696818781128
https://doi.org/10.3200/JRLP.141.3.293-306
https://doi.org/10.1002/cd.23219998405
https://doi.org/10.1177/0743558401165003
https://doi.org/10.1016/j.joep.2005.05.005
https://doi.org/10.1136/tobaccocontrol-2016-053086
https://doi.org/10.1177/1179173X20945695
https://doi.org/10.1016/j.pmedr.2019.100843
https://doi.org/10.1016/j.addbeh.2018.02.014
https://doi.org/10.1186/1471-2458-7-135
https://doi.org/10.1080/10826084.2017.1293103
https://doi.org/10.1186/s12888-019-2194-4
https://doi.org/10.12691/jfnr-2-8-8
https://doi.org/10.1037/h0046016
https://www.vdh.virginia.gov/content/uploads/sites/69/2019/09/2019VAH-with-IBase.pdf
https://www.vdh.virginia.gov/content/uploads/sites/69/2019/09/2019VAH-with-IBase.pdf
https://doi.org/10.15288/jsad.2020.81.401
https://doi.org/10.1186/s12889-018-5699-8
https://doi.org/10.1016/S2468-2667(17)30118-4
https://doi.org/10.5993/AJHB.42.5.8
https://doi.org/10.1080/10705500802222972
https://doi.org/10.1177/1090198115621867
https://doi.org/10.1016/S0191-8869(01)00032-0
https://doi.org/10.1016/j.amepre.2016.04.003
https://doi.org/10.1080/19312458.2020.1718629
https://www.vdh.virginia.gov/content/uploads/sites/69/2020/06/2019VAH-Summary-Tables.pdf
https://www.vdh.virginia.gov/content/uploads/sites/69/2020/06/2019VAH-Summary-Tables.pdf
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Stalgaitis et al.

106. French ], Blair-Stevens C. “Key Concepts and Principles
of Social Marketing” 1In: French J, Blair-Stevens C, McVey D,
Merritt R, editors. Social ~Marketing and  Public Health:  Theory
and  Practice. ~ Oxford, UK: Oxford  University — Press  (2010).
p. 29-43.

107. Vuong QH, Le TT, La VP, Nguyen HTT, Ho MT, Van Khuc Q,
et al. Covid-19 vaccines production and societal immunization under the
serendipity-mindsponge-3D knowledge management theory and conceptual

Frontiersin Public Health

14

10.3389/fpubh.2022.871864

framework. Humanit Soc Sci Commun. (2022) 9:1-12. doi: 10.1057/s41599-022-0
1034-6

108. Gerrard M, Gibbons FX, Houlihan AE, Stock ML, Pomery EA, A. dual-
process approach to health risk decision making: the prototype willingness model.
Dev Rev. (2008) 28:29-61. doi: 10.1016/j.dr.2007.10.001

109. Reuters. Hip hop and R&B surpass rock as biggest U.S. music
genre. (2018). Available online at: https://www.reuters.com/article/us-music-2017-
idUSKBN1ET258 (accessed March 28, 2021).

frontiersin.org


https://doi.org/10.3389/fpubh.2022.871864
https://doi.org/10.1057/s41599-022-01034-6
https://doi.org/10.1016/j.dr.2007.10.001
https://www.reuters.com/article/us-music-2017-idUSKBN1ET258
https://www.reuters.com/article/us-music-2017-idUSKBN1ET258
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Psychographic segmentation to identify higher-risk teen peer crowds for health communications: Validation of Virginia's Mindset Lens Survey
	Introduction
	Materials and methods
	Study approach and design
	Data collection
	Measures
	Analysis

	Results
	Discussion
	Limitations

	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


