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Abstract
Identifying and promoting students’ social-emotional strengths is essential in building their mental health. Covitality, rep-
resenting the co-occurrence of psychological strengths, is a helpful framework for characterizing students’ well-being. 
This study used latent profile analysis to identify adolescents’ (n = 11,217; 50.3% female, 37.8% male; grades 9 [33.7%], 
10 [21.0%], 11 [28.9%], and 12 [16.5%]) covitality patterns across 12 social-emotional health domains. We investigated 
whether student demographic characteristics (i.e., sex, parent educational attainment, ethnic identification) were related to 
profile membership. We further examined profiles’ relations to students’ proximal academic and mental health outcomes, 
including self-reported grades, school connectedness, life satisfaction, and psychological distress. Four covitality profiles 
were identified—High, Moderate-High, Moderate-Low, and Low. Profile membership was statistically significantly related 
to students’ sex and socioeconomic circumstances but with small effect sizes. We identified consistent differences across 
covitality profiles on student self-reported proximal outcomes. Overall, students in profiles with higher covitality levels 
(High and Moderate-High) reported (a) higher grades, school connectedness, and life satisfaction and (b) less psychological 
distress, with students in the High profile reporting the most favorable outcomes. Assessing students’ strengths and providing 
interventions focused on building strengths across domains are recommended.
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Introduction

Mental health is increasingly recognized as more than the 
absence of a mental disorder (e.g., World Health Organi-
zation, 2016). Empirical evidence supporting a dual-factor 
model of mental health (e.g., Grych et al., 2020; Suldo et al., 
2016) asserts that psychological distress and well-being each 
contribute to mental health. The re-emergence of positive 
psychology has also contributed to an increased focus on 
integrating wellness promotion into school-based assess-
ment and intervention (e.g., Nickerson & Fishman, 2013), 
enabling a comprehensive understanding of pathways to 

students’ optimal mental health (e.g., Furlong et al., 2014). 
Research in positive psychology has called for developing 
and cultivating psychological strengths, resources, and assets 
among adolescents as a preventive mental health approach 
(Seligman & Csikszentmihalyi, 2000).

Adolescence is a crucial developmental period charac-
terized by substantive developmental transitions (Petersen 
et al., 1991) and inclusive of high levels of stress, poor 
academic performance, and social maladjustment, which 
in turn are associated with psychopathology in adulthood 
(Cicchetti & Cohen, 2006; Grant et al., 2006). A conceptual 
and measurement model capturing psychological strengths 
in children and adolescents argues that youth psychosocial 
assets are associated with a higher-order trait, covitality, that 
represents the “synergistic effect of positive mental health 
resulting from the interplay among multiple positive psycho-
logical building blocks” (Furlong et al., 2014a, b, p. 1011). 
This conceptualization was developed as a counterpart to 
comorbidity, implicating the co-occurrence of multiple 
disorders with worse outcomes. Similarly, the covitality 
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principle proposes that the combination of psychological 
strengths is protective against mental health problems and 
matters more than any individual strength for youths’ qual-
ity of life.

Researchers of youth well-being have emphasized the 
need to understand the core components of positive psy-
chosocial development and how they may co-occur and have 
synergic effects on students’ positive school and life out-
comes (Lenzi et al., 2015a, 2015b). In line with this effort, 
Furlong et al. (2014a, 2014b) proposed that mental health 
comprises 12 positive psychological strengths—derived 
from the social-emotional learning and positive youth devel-
opment literatures—that have synergic positive effects on 
youths’ school and life outcomes. These 12 strengths are 
associated with four second-order social-emotional con-
structs—(a) belief-in-self (self-awareness, self-efficacy, per-
sistence); (b) belief-in-others (family coherence, peer sup-
port, school support); (c) emotional competence (emotion 
regulation, self-control, empathy); and (d) engaged living 
(optimism, zest, gratitude), which load onto a higher-order 
latent trait, covitality. Recent evidence on the covitality 
core psychological strengths indicated that adolescents self-
reporting a higher number of strengths were less likely to 
experience behavioral and emotional problems (Lenzi et al., 
2015a) and bullying victimization (Lenzi et al., 2015b) when 
compared to youth with fewer strengths. These findings sug-
gested the need for capturing a comprehensive picture of 
students’ strengths to foster their synergic effects on stu-
dents’ school and mental health outcomes; however, whether 
specific combinations of assets are optimally associated with 
student outcomes has been minimally studied.

Covitality 12 Positive Psychological Assets 
and Positive Outcomes

Multiple studies support the positive associations of covital-
ity’s psychological strengths with healthier student adjust-
ment. For example, self-awareness, self-efficacy, and per-
sistence were associated with academic performance (e.g., 
Ross & Tolan, 2018; Usher et al., 2019), distress (e.g., Zhang 
et al., 2013), school connectedness (e.g., Renshaw et al., 
2015), and life satisfaction (e.g., Telef & Furlong, 2017). 
Similarly, peer support, school support (e.g., adult support 
at school), and family coherence were positively associated 
with academic achievement, global life satisfaction, and 
reduced depression (Chen, 2008; Zhang et al., 2013). Addi-
tionally, gratitude, optimism, zest, empathy, self-control, 
and emotional regulation showed positive connections with 
healthy youth adjustment, such as school connectedness, life 
satisfaction, and academic achievement, as well as negative 
associations with distress (e.g., Armenta et al., 2020; Lam, 
2020; Ng, 2019; Tangney et al., 2004; Zhen et al., 2021).

Although these studies focused on the positive impact 
of individual psychological strengths, these strengths were 
studied in isolation. No research has examined all 12 psy-
chological strengths simultaneously to identify the rela-
tive impact of each strength or particular combinations of 
strengths. Two earlier studies (Lenzi et al., 2015a, 2015b) 
suggested that possessing more psychological strengths can 
synergistically affect positive outcomes. However, these 
studies only focused on the number of strengths and did 
not examine distinct patterns that may exist across the 12 
strength areas. Given that schools have limited time and 
resources, targeting all 12 strengths at once may not be 
feasible. Therefore, identifying specific patterns and com-
binations of assets most relevant to the desired outcomes 
may be more effective and practical when designing school-
based interventions. This study examines students’ profiles 
across 12 psychological strengths and their relations with 
academic and mental health outcomes. By studying indi-
vidual strengths in combination, we aim to identify specific 
patterns to target for interventions to promote positive youth 
outcomes.

Influences on Youth Strengths

Social and environmental factors contribute to the develop-
ment of health and well-being and affect youths’ access to 
wellness-promoting resources and opportunities (Held et al., 
2020; McPherson & McGibbon, 2010; Viner et al., 2012). 
Akin to social determinants of health, these social influenc-
ers on health and education (SIHE) include, for example, 
housing in/stability, parental under/employment, food in/
security, and social inclusion and non/discrimination (Center 
for Health and Health Care in Schools [CHHCS], School-
Based Health Alliance, National Center for School Mental 
Health, 2020; Solar & Irwin, 2010). In the USA, SIHEs 
are distributed such that individuals with historically and 
multiply minoritized social identities are more likely to live 
in communities where access to resources and educational, 
health, and wellness-promoting opportunities has been sys-
tematically restricted (McPherson & McGibbon, 2010). In 
addition to this systemic marginalization, the hostile and 
stressful environments created by discrimination directed 
toward youth with minoritized identities impact their well-
being and mental health outcomes (Meyer, 2013; Priest 
et al., 2013). SIHE, thus, can obscure or negatively affect 
individuals’ strengths and well-being (Edyburn et al., 2021).

Although an imperfect metric, students’ social identi-
ties, such as their race or ethnic identity, gender, or socio-
economic status (SES), can serve as proxy indicators of the 
effects of SIHE. For example, parent educational attain-
ment (PEA, a metric for SES) is a strong predictor of men-
tal health challenges, likely reflecting access to resources, 
including mental health care (Reiss, 2013). However, less 
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research has investigated the relation between SES and indi-
cators of youths’ strengths. Research into sex differences 
in strength indicators has found mixed results, with varia-
tion depending on the domain of focus (Romer et al., 2011). 
Further, whereas measurement invariance was demonstrated 
among boys and girls on a measure of covitality (Furlong 
et al., 2022), small to medium-sized effects were found 
between boys’ and girls’ latent mean scores on the four sec-
ond-order strength domains and covitality score (Piqueras 
et al., 2019; You et al., 2015). This study examines relations 
between student social identity characteristics—ethnicity, 
sex, and PEA—and covitality to understand better what fac-
tors are associated with student strengths.

Patterns of Youth Covitality

Covitality is a multidimensional construct composed of indi-
vidual assets that may be present in varying degrees within 
any individual. When these assets are examined indepen-
dently or from a unidimensional perspective (e.g., using a 
total covitality score), relations between strength compo-
nents and potential variation within second-order domains 
may be obscured (Kern et al., 2015). Latent profile analysis 
(LPA) is a person-centered approach to investigate the het-
erogeneity within a given population (Masyn, 2013; Ver-
munt, 2004). LPA is an exploratory technique that identifies 
latent subgroups of youth who, for this study, share similar 
response patterns among strength indicators (e.g., Masyn, 
2013; Petersen et al., 2019). By identifying patterns in indi-
viduals’ responses to strength indicators, LPA facilitates the 
examination of strengths’ variation across youth populations. 
Using this approach, we can examine how strength domains 
relate within or vary across identified subgroups, which sub-
groups are most common, and how accurately each subgroup 
represents youths’ strengths (Moore et al., 2019a). Further, 
using LPA, we can identify characteristics that differenti-
ate youth across strength subgroups (e.g., sex) and examine 
whether the pattern of strengths reflected in each subgroup 
relates to important outcomes (e.g., academic achievement, 
life satisfaction). Ultimately, the documentation of distinct 
patterns of youth strengths, including how these patterns 
may vary among student characteristics and are differen-
tially related to valued outcomes, may be leveraged to inform 
strategic wellness promotion efforts (Petersen et al., 2019).

An LPA approach has been applied to investigate poten-
tial patterns in youth covitality in several prior studies, each 
examining covitality as part of a dual-factor mental health 
framework (Suldo & Shaffer, 2008). Rebelez-Ernst (2015) 
and Kim et al. (2017) identified covitality and risk profiles 
separately and then cross-tabulated emerging profiles to 
form dual-factor mental health groups. Both studies used 
four second-order domains of covitality (i.e., belief in self, 
belief in others, emotional competence, and engaged living), 

as measured by the Social Emotional Health Survey–Sec-
ondary (SEHS-S; Furlong et al., 2014a, 2014b), as indica-
tors in their LPA models. Rebelez-Ernst (2015) identified 
four latent profiles indicative of very low, below-average, 
average, and above-average covitality, with similar profiles 
identified among male and female adolescents. Kim et al. 
(2017) identified five profiles of covitality among Korean 
youths (i.e., low, below average, average, above average, 
and high). Additionally, two recent studies of adolescents 
(Moore et al., 2019a, 2019b) examined covitality indicators 
and internalizing and externalizing risk simultaneously. Like 
the two prior studies, Moore et al., (2019a, 2019b) used the 
four covitality domains from the SEHS-S and identified four 
dual-factor mental health profiles. Across these studies, the 
identified latent profiles were ordered, meaning that patterns 
of covitality for youth in each profile tended to be similar 
across domains (e.g., youth in a low profile had similarly 
low levels of belief in self, belief in others, emotional com-
petence, and engaged living). Identified profiles’ relations 
with students’ academic and mental health outcomes were 
also investigated in these previous studies (Kim et al., 2017; 
Moore et al., 2019a, 2019b; Rebelez-Ernst, 2015). In gen-
eral, youth in dual-factor mental health profiles character-
ized by higher levels of covitality and lower levels of risk 
or distress reported higher life satisfaction, better academic 
performance, and lower mental health symptoms (e.g., 
depression, anxiety) or risk-taking behaviors (Kim et al., 
2017; Moore et al., 2019a, 2019b; Rebelez-Ernst, 2015).

Limitations of Prior Research

Although existing LPA research provides support for dis-
tinct profiles of covitality within adolescent samples, each of 
these studies examined indicators of covitality via only the 
four second-order domains of the multidimensional covital-
ity construct. This approach may have obscured variability 
within and across individual strengths (Kern et al., 2015). 
For example, a group of students may show low self-aware-
ness from the belief in self domain, low self-control from 
the emotional competence domain, and low school support 
from the belief in others domain but have high levels of 
the remaining nine traits. When examining patterns across 
only the four second-order domains, this group of students 
would likely go unidentified and, given their high scores on 
other traits within the same domain, may instead be clas-
sified with other students who have high scores across the 
four domains. Alternatively, identifying covitality profiles 
using the 12 specific assets facilitates identifying groups of 
students with variability across these individual traits. This 
may provide practical implications for intervention planning, 
such that individual strengths may be identified as interven-
tion targets. Our study aims to address these limitations of 
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existing literature by specifying covitality profiles using the 
12 strength domains.

Prior research has also provided evidence for the relation-
ship between isolated strengths and indicators of healthy 
adjustment and has indicated that an accumulation of assets 
may reduce the likelihood of negative social-emotional out-
comes. Further, although previous LPA studies investigated 
the relation between dual-factor profiles, including covitality 
indicators, with youth outcomes (Kim et al., 2017; Moore 
et al., 2019a, 2019b), the relation between covitality profiles 
with student academic and social-emotional outcomes, inde-
pendent of students’ risk/distress status, was not examined. 
In addition, only one study reported associations between 
covitality profiles and student characteristics (sex, ethnicity; 
Rebelez-Ernst, 2015). Research that examines the relation 
between covitality-specific profiles with student outcomes 
and student characteristics is necessary to further inform 
who comprises identified profiles (Nylund-Gibson & Choi, 
2018) and to provide additional evidence about the validity 
of identified profiles (Petersen et al., 2019).

Current Study

In this study, we (a) used LPA to identify patterns in covi-
tality, as measured by 12 continuous strength domains in 
a large sample of adolescents in California. To validate 
the identified profiles, we investigated whether (b) student 
characteristics, including sex, ethnicity, parent educational 
attainment (PEA), and grade, were related to profile mem-
bership, and (c) identified profiles were differently associ-
ated with students’ proximal self-reported academic and 
mental health outcomes (i.e., grades, school connectedness, 
life satisfaction, and psychological distress). Given prior 
research, we hypothesized that student characteristics (sex, 
PEA, and Hispanic/Latino ethnicity) would be significantly 
associated with profile membership (Rebelez-Ernst, 2015; 
Reiss, 2013). In our analysis, we focus on Hispanic/Latino 
ethnicity given that Hispanic/Latino youth comprise over 
half of the students enrolled in public schools in California 
(California Department of Education, n.d.) and that His-
panic/Latino youth are the fastest growing group of school-
aged students in the USA (National Council of La Raza, 
2016). While we recognize the variability in experiences 
of students who share a Hispanic/Latino background, we 
anticipated that systematic restriction of SIHE, denoted by a 
historically marginalized ethnic identity or less socioeco-
nomic privilege, would be associated with profiles indica-
tive of lower covitality. We also hypothesized that profiles 
would significantly differ in students’ proximal academic 
and mental health outcomes, such that profiles evidencing 
more psychological assets across domains would be associ-
ated with better proximal outcomes (Kim et al., 2017; Moore 
et al., 2019a, 2019b; Rebelez-Ernst, 2015).

Method

Participants

The sample consisted of 11,217 secondary students from 
17 randomly selected California high schools in nine coun-
ties. The selected counties represented coastal and inland 
communities and the state’s northern, central, and south-
ern regions; suburban-urban counties in southern Califor-
nia were slightly overrepresented. Students were enrolled 
in grades 9 (n = 3790; 33.7%), 10 (n = 2354; 21.0%), 11 
(n = 3237; 28.9%), and 12 (n = 1846; 16.5%). Students self-
reported their racial and ethnic identification in response to 
two questions (i.e., “What is your race? (mark all that apply)” 
and “Are you of Hispanic or Latino origin?”). Participants 
identified their race as White (n = 4036; 36.0%), Mixed (two 
or more races; n = 3885; 34.6%), Asian (n = 1203; 10.7%), 
American Indian/Alaskan Native (n = 622, 5.5%), Black/
African American (n = 429, 3.8%), Native Hawaiian/Pacific 
Islander (n = 232, 2.1%), and no response (n = 810, 7.2%). 
Approximately half (48.2%) endorsed a Hispanic/Latino1 
ethnicity. Self-reported sex was male (n = 4237; 37.8%) or 
female (n = 4518; 40.3%). Data regarding students’ sex were 
unavailable for 21.9% (n = 2462) of the sample due to a dis-
crepancy in how this question was worded for a participating 
district. Supplementary Table S1 compares this sample to 
students enrolled in CA public schools; our sample included 
slightly more girls and was similar in ethnic composition.

Procedure

The data for this study were collected as part of California’s 
ongoing efforts to gather comprehensive school-based sur-
veillance information to monitor school quality indicators. 
The items in this study were part of the California Healthy 
Kids Survey (CHKS) administration, administered biennially 
to students at participating schools and districts (CalSCHLS, 
2022). Consistent with CHKS procedures, an introductory 
letter informed parents of the study and sought permission 
for their child to take the online survey. Students also had 
the opportunity to decline to take the survey. School-site 
administrators coordinated the survey administration. For 
this study, all students (N = 11,217) completed the CHKS 
Core Module (substance use, school safety, school climate) 
and a second module that included the additional measures 

1  We recognize that many terms have been used to refer to groups 
of people with Latin American heritage, including Hispanic, 
Chicano/a, Latino/a, Latinx, and Latine, to be inclusive of individuals 
with diverse roots/ancestry, the country of origin, spoken language, 
or gender identity. To be consistent with the way in which students 
were asked to report their ethnicity on the survey, we use “Hispanic/
Latino” throughout this manuscript.
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of focus for this study (e.g., covitality, psychological dis-
tress, and life satisfaction measures).

Measures

This study’s measures included 12 continuous subscales 
measuring covitality traits, three covariates, and four proxi-
mal outcomes described below. Their descriptives are pre-
sented in Table 1.

Latent Profile Indicators

Social Emotional Health Survey‑Secondary‑2020 
(SEHS‑S‑2020)  The SEHS-S-2020 (Furlong et al., 2021) is 
a self-report assessment that measures secondary students’ 
social and emotional strengths. Previous research has sup-
ported a three-level higher-order model with one general 
factor (covitality), four domains, and 12 subscales (self-
efficacy, self-awareness, persistence, school support, fam-
ily coherence, peer support, emotional regulation, empa-
thy, self-control, optimism, gratitude, zest), measured by 
36 items. Three items load onto each subscale, and three 
subscales load onto each domain. Students respond using 

a four-point response scale (1 = not at all true, 2 = a little 
true, 3 = pretty much true, 4 = very much true). Reliability 
for the 12 subdomains ranged from ω = .65–.87, except for 
self-control (ω = .56). The average scores for the three items 
measuring each subdomain were used as the indicators in 
the LPA.

Covariates of Profile Membership

Students’ social identity characteristics—sex, Hispanic/
Latino ethnicity, PEA—were included in the model as pre-
dictors. Given developmental changes observed in students’ 
strengths and well-being across the high-school period 
(González-Carrasco et al., 2020; Moore et al., 2019b), we 
also included current grade as a proxy for age as a covari-
ate in the model. Student’s sex was assessed via a binary 
item (i.e., “What is your sex?”), with male (0) and female 
response options (1). Responses to the question: “Are you of 
Hispanic or Latino origin?” was used to compare respond-
ers with non-Hispanic/Latino (0) and Hispanic/Latino (1) 
ethnicities. PEA was used to proxy socioeconomic circum-
stances: parents with some college or less (0) and parents 
with a university degree or higher (1). The current grade 
was collapsed into two groups—9th–10th graders (0) and 
11th–12th graders (1).

Proximal Outcome Variables

School Connectedness  The school connectedness scale has 
five items assessing students’ sense of school belonging and 
psychological engagement (McNeely et al., 2002). A sam-
ple item is, “I feel close to people at this school.” Response 
categories are 1 = strongly disagree  to 5 = strongly agree. 
Previous research indicates adequate internal consistency 
(α = .78; Anderman, 2002) with high reliability among stu-
dents with different ethnic identities (α = .82 to .87: Furlong 
et al., 2011). Students’ average score across the five items 
was used for this analysis, with higher scores representing 
elevated school connectedness. The reliability for the cur-
rent study sample was ω = .83.

Social Emotional Distress Survey‑Secondary (SEDS‑S, Dis‑
tress)  The SEDS-S (Dowdy et  al., 2018) is a 10-item 
assessment that measures internalizing distress. A sample 
item is “In the past month, it was hard to get excited about 
anything.” Students respond using a four-point scale (1 = not 
at all true, 2 = a little true, 3 = pretty much true, and 4 = very 
much true). The SEDS-S has shown a unidimensional factor 
structure and good concurrent validity (Dowdy et al., 2018). 
This study used the mean SEDS-S score, with a higher score 
indicating higher overall distress. The reliability for the cur-
rent study was ω = .92.

Table 1   Descriptive Statistics of 12 Subdomains of the SEHS-
S-2020, Covariates, and Outcomes

N = 11,217 Missing

M SD n

Latent profile indicators: 12 subdomains
Self-efficacy 2.96 0.71 0
Self-acceptance 2.96 0.75 0
Persistence 2.35 0.78 0
Social support 3.00 0.84 9
Family coherence 2.90 0.87 0
Peer support 3.08 0.90 0
Emotional regulation 3.08 0.64 0
Empathy 3.11 0.75 2
Self-control 2.85 0.64 0
Optimism 2.60 0.81 0
Zest 2.53 0.84 0
Gratitude 2.85 0.78 0
Covariates
Sex (female = 1) .52 .50 2462
 Hispanic/Latino ethnicity (His-

panic/Latino = 1)
.48 .50 43

PEA (higher education = 1) .41 .49 1381
Outcomes
Self-report grades 5.96 1.70 18
School connectedness 3.49 0.80 3
Psychological distress 2.08 0.85 193
Life satisfaction 4.48 1.05 406
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Brief Multidimensional Student Life Satisfaction Scale (Life 
Satisfaction)  Life satisfaction was measured using a five-
item student self-report of satisfaction across five domains: 
family, friends, school, self, and living environment. A sam-
ple item is “I would describe my satisfaction with my fam-
ily life as…” Response categories were from 1 = very dis-
satisfied to 6 = very satisfied (Athay et al., 2012). We used 
the mean total life satisfaction in the analyses. When used 
with high school students, the scale has shown acceptable 
internal consistency (α = .75, Funk et al., 2006; α = .83; Ng 
et  al., 2018). Life satisfaction has also shown stable two-
week test–retest reliability r = .91 (Funk et al., 2006). The 
reliability for the current study sample was ω = .81.

Self‑Report Grades  Students reported their usual grades 
on a scale of 1 = mostly A’s, 2 = A’s and B’s, 3 = mostly B’s, 
4 = B’s and C’s, 5 = mostly C’s, 6 = C’s and D’s, 7 = mostly 
D’s, and 8 = mostly F’s. Responses were reverse coded so 
that higher values indicate better grades.

Statistical Analysis

Latent Profile Analysis (LPA)

To identify students with similar profiles, we estimated a 
series of LPAs to examine the underlying heterogeneity of 
the 12 subscales of the SEHS-S-2020. We started by estimat-
ing LPA models with 1–10 profiles, increasing the number 
of profiles by one until the 10-profile solution. Since LPA 
uses continuous indicators, there is flexibility in specifying 
the within-profile variance and covariances of the observed 
indicators. We considered four LPA model specifications 
(see Masyn, 2013) that vary in the specification of the vari-
ance/covariance of the indicators within and across the latent 
profiles. The diagonal profile invariant model specifies that 
indicator variances are equal across the profiles and that cor-
relations are set to zero among the indicators. The diagonal 
profile varying model freely estimates indicator variances 
across profiles and sets correlations to zero among the indi-
cators. The nondiagonal profile invariant model sets indi-
cator variances to be equal across the profiles and allows 
correlations to be estimated among the indicators. Finally, 
the nondiagonal profile varying model freely estimates indi-
cator variances for each profile and allows correlations to be 
estimated among the indicators.

LPA models were estimated using full information maxi-
mum likelihood estimation (FIML; Rubin, 1987) in Mplus, 
Version 8.1 (Muthén & Muthén, 1998–2017). Missingness 
on any measured items was assumed to be missing at random 
(MAR), with no built-in reason for systematic missingness; 
thus, participant scores were not removed unless missing 
on all items (Nylund-Gibson & Choi, 2018). Multiple ran-
dom starts helped to ensure that the solution converged on 

a global rather than a local solution (see Asparouhov & 
Muthén, 2019).

Profile Enumeration

Based on current recommendations, we used multiple 
sources of information to guide us on the optimal number of 
profiles (e.g., Masyn, 2013; Nylund-Gibson & Choi, 2018). 
The statistical information we considered included two like-
lihood ratio tests (LRT) and four information criteria (IC). 
The bootstrapped likelihood ratio test (BLRT; McLachlan & 
Peel, 2000) and the Vuong-Lo-Mendell-Rubin adjusted like-
lihood ratio test (VLMR-LRT; Lo et al., 2001) both compare 
a specified k- profile model to a k-1 profile model, where 
a nonsignificant p-value indicates the additional k- profile 
model does not improve model fit (Nylund-Gibson & Choi, 
2018). Four ICs were used: the approximate weight of evi-
dence (AWE; Banfield & Raftery, 1993), Bayesian informa-
tion criterion (BIC; Schwarz, 1978), sample size adjusted 
Bayesian information criterion (SABIC; Sclove, 1987), and 
the constant Akaike information criterion (CAIC; Bozdogan, 
1987). For each IC, lower values and/or diminishing returns 
when values are plotted (i.e., an elbow after which only 
small decreases occur for each additional profile) indicate 
superior model fit (Nylund-Gibson & Choi, 2018). Often, in 
mixture modeling research (like traditional structural equa-
tion modeling), fit statistics alone do not always indicate 
a singular solution. Recent suggestions from the literature 
recommend an aggregate approach to exploring and select-
ing the optimal solution by collectively evaluating fit indi-
ces, using substantively based evidence (such as the use of 
auxiliary variables), and examining the interpretability and 
utility of the profiles, all of which help reveal to what degree 
the profiles are classifying and differentiating the considered 
individuals (Masyn, 2013; Muthén, 2003; Nylund-Gibson 
& Choi, 2018). Additionally, model parsimony was consid-
ered. Finally, entropy was examined for the chosen model 
to assess the overall accuracy of classification as a substan-
tive check (Nylund-Gibson & Choi, 2018). Entropy values 
above .80 and closer to 1.00 indicate superior classification 
precision (Masyn, 2013).

Covariates and Proximal Outcomes

After deciding the number of profiles, we included covari-
ates and proximal outcomes to explore relations among the 
identified latent profiles using the recommended ML 3-step 
method (Vermunt, 2010). The ML 3-step allows covariates’ 
and outcomes’ relations to be simultaneously estimated (see 
Asparouhov & Muthén, 2014; Nylund-Gibson et al., 2019) 
while preserving the measurement of the latent profiles. 
Using this approach, we specified an LPA model with aux-
iliary variables, as depicted in Supplementary Fig. S1. In 
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this model, we simultaneously estimated the relation of the 
four covariates (x → C) and four outcome variables (C → d) 
with the latent profile variable, controlling for the direct rela-
tionship between the covariate and the proximal outcomes 
(x → d; see Supplementary Material for x → d results).

Multinomial logistic regression was used for the rela-
tions between the covariates and the latent profile variable, 
whereby the categorical latent variable is regressed on the 
covariates. The estimated logit coefficients, odds ratios, and 
the 95% confidence interval were used to understand the 
relations. Specifically, we evaluated the likelihood of being 
in one profile over a reference profile based on a one-unit 
change in the covariate.

We estimated conditional means for each latent profile 
to evaluate the latent profiles’ and outcomes’ relations. 
The overall relation was first evaluated using an omnibus 
Wald test and an effect size measure (LTB-ω; Lanza et al., 
2013) based on Cohen’s d metric. If there was evidence 
of a strong relation (e.g., a significant Wald test and/or an 
LTB-ω value > .20), then all pairwise comparisons across 
the profile-specific means of the proximal outcomes were 
estimated (Asparouhov & Muthén, 2014). Outcome mean 
differences were estimated, and effect sizes were calculated 
to interpret the size of the difference to account for our large 
sample size. The strength of each mean difference was eval-
uated using Cohen’s (1992) recommendation of no effect 
(d = 0.00), small effect (d = 0.20), medium effect (d = 0.50), 
or large effect (d ≥ 0.80).

Results

Covitality Profile Enumeration

LPAs were estimated using the 12 SEHS-S-2020 (Furlong 
et al., 2021) subdomain means for the four variance/covari-
ance model specifications. Fit information for enumeration 
models with 1 through 10 profiles is available in Supple-
mentary Table S3. Results for the diagonal profile invari-
ant model, the default covariance structure in Mplus, are 
considered. The LPA models with the three other variance/
covariance structures did not yield improved fit or parsimony 
and encountered convergence issues. The BIC, SABIC, 
and CAIC decreased with each additional profile, with the 
AWE having the lowest value at the 9-profile model. So, 
we considered the scree plot of IC values (Supplementary 
Fig. S2), looking for where there is a flattening out. All 
ICs began to flatten out at the 4-profile model, indicating 
a minimal increase in model fit for each additional profile. 
The VLMR-LRT and BLRT did not achieve a nonsignificant 
p-value through all 10 models; thus, they did not support 
any solution.

Given the lack of agreement among fit indicators to sup-
port a single profile solution, we relied on the BIC, sup-
plemented with other IC, when narrowing down candidate 
solutions (Nylund-Gibson & Choi, 2018; Nylund-Gibson 
& Masyn, 2016). When examining the addition of profiles 
using a scree plot (Fig. S2), the BIC (and other IC) had 
diminishing returns beginning around the 3-profile model, 
with a smaller elbow observed at the 5-profile solution. 
Thus, the 3-, 4-, and 5-profile models were all examined 
with the auxiliary variables to allow for substantive check-
ing of the interpretability and meaningfulness of identified 
profiles with external variables (Muthén, 2003). The 3- and 
4-profile solutions indicated significant differences between 
identified profiles and auxiliary variables. There were fewer 
significant differences between identified profiles for the out-
come mean comparisons and covariate comparisons for the 
5-profile model. Using this evidence, along with the dimin-
ishing return by the BIC (and all IC, see Fig. S2) and con-
siderations regarding the parsimony of identified solutions, 
the 4-profile model was chosen as the final LPA model. The 
4-profile model showed excellent classification accuracy 
with an entropy of .85.

The identified profiles were ordered and labeled in ref-
erence to each other (see Fig. 1). The four profiles were 
High (n = 2354, 21.1%), Moderate-High (n = 4608, 41.4%), 
Moderate-Low (n = 3251, 29.2%), and Low (n = 929, 8.3%) 
Covitality. Mean values of the 12 subdomains ranged from 
M = 3.1 to M = 3.7 for the High profile, M = 2.4 to M = 3.2 
for the Moderate-High profile, M = 2.0 to M = 2.9 for the 
Moderate-Low profile, and M = 1.5 to M = 2.3 for the Low 
profile. Patterns of the identified profiles revealed that mean 
persistence scores were visually lower across the profiles, 
and mean empathy, emotional regulation, and self-control 
scores were higher among the lower profiles. Notably, there 
was a decrease in mean values of optimism, zest, and grati-
tude among the lower profiles.

Covariates in Covitality LPA

Multinomial logistic regression investigated differences 
across the four latent profiles by comparing the covariates 
(sex, Hispanic/Latino ethnicity, PEA, and grade level). To 
facilitate the comparison across all the latent profiles and 
covariate relations, we present the results with multiple ref-
erence profiles in Table 2. Results for student’s sex indicated 
that females were more likely than males to be in the Mod-
erate-Low profile (logit = 0.34, p < .001, OR = 1.40) and the 
Low profile (logit = 0.28, p = .011, OR = 1.32) compared to 
the High profile. Females were also more likely than males 
to be represented in the Moderate-Low profile (logit = 0.21, 
p = .001, OR = 1.24) compared to the Moderate-High pro-
file. There were no significant differences for sex when 
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comparing all other profiles. Overall, female students were 
more likely to be in the profiles with lower covitality.

Results for PEA indicated that students who had par-
ents with more educational attainment were less likely to 
be in the Moderate-High profile (logit = − 0.20, p = .007, 
OR = 0.82), Moderate-Low profile (logit = − 0.43, p < .001, 
OR = 0.65), and the Low profile (logit = − 0.74, p < .001, 
OR = 0.48) than the High profile compared to students who 
reported their parents had less educational attainment. Stu-
dents who reported their parents to have more educational 
attainment were less likely to be in the Low profile than 
the Moderate-High (logit = − 0.54, p = .001, OR = 0.59) 

and the Moderate-Low profile (logit = − 0.23, p = .001, 
OR = 0.79) compared to students whose parents had less 
educational attainment. Further, students who reported 
their parents to have more educational attainment were 
less likely to be in the Low profile than the Moderate-
Low profile (logit = − 0.31, p = .017, OR = 0.74) than those 
reporting their parents had less educational attainment. 
The pattern for PEA indicated that students whose families 
have higher socioeconomic status, as measured by parents’ 
higher educational attainment, were more likely to be in 
the higher Covitality profiles.

Fig. 1   Mean Profile Plots for 
the Four-Profile LPA Model. 
Note. Response categories 
are 1 = not at all true, 2 = a 
little true, 3 = pretty much true, 
4 = very much true. Shaded 
areas represent the four SEHS-
S-2020 domains (Color figure 
online)

Table 2   Logit, odd ratios, and confidence intervals for all pairwise comparisons relating the latent profile variable to the covariates of sex, His-
panic/Latino ethnicity, and parent educational attainment

PEA = Parent Educational Attainment
*p < .05. **p < .01. ***p < .001

Comparison profile

High covitality Moderate-high covitality Moderate-low covitality

Profile Effect Logit OR OR [95% CI] Logit OR OR [95% CI] Logit OR OR [95%CI]

Moderate-high Female 0.12 1.13 [0.99, 1.30] – – – – – –
Hispanic/Latino 0.03 1.03 [0.89, 1.18] – – – – – –
PEA  − 0.20** 0.82 [0.71, 0.95] – – – – – –
Grade level 0.07* 1.07 [1.00, 1.14] – – – – – –

Moderate-low Female 0.34*** 1.40 [1.22, 1.61] 0.21** 1.24 [1.09, 1.41] – – –
Hispanic/Latino 0.02 1.02 [0.88, 1.18]  − 0.01 0.99 [0.87, 1.13] – – –
PEA  − 0.43*** 0.65 [0.56, 0.76]  − 0.23** 0.79 [0.69, 0.91] – – –
Grade level 0.05 1.05 [0.98, 1.12]  − 0.02 0.98 [0.93, 1.04] – – –

Low Female 0.28* 1.32 [1.07, 1.64] 0.16 1.17 [0.96, 1.43]  − 0.06 0.95 [0.76, 1.18]
Hispanic/Latino 0.10 1.12 [0.89, 1.38] 0.08 1.08 [0.88, 1.33] 0.09 1.09 [0.87, 1.37]
PEA  − 0.74*** 0.48 [0.38, 0.61]  − 0.54*** 0.59 [0.46, 0.73]  − 0.31* 0.74 [0.57, 0.95]
Grade Level  − 0.00 1.00 [0.91, 1.10]  − 0.06 0.94 [0.86, 1.02]  − 0.05 0.96 [0.87, 1.05]
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Grade level was not consistently related to covitality 
profiles. Students in the 11th and 12th grades were more 
likely to be in the Moderate-High profile (logit = − 0.07, 
p = .042, OR = 1.07) than the High profile compared to 
students in the 9th and 10th grades. However, there were 
no significant grade-level differences when comparing all 
other profiles. There were no significant differences across 
the profiles for Hispanic/Latino or non-Hispanic/Latino 
ethnicities.

Outcome Differences Across Profiles

Omnibus Tests

Before investigating the pairwise comparisons of outcome 
means (self-report grades, school connectedness, distress, 
and life satisfaction) across the profiles, we first explored 
whether there were associations between the latent profiles 
and the proximal outcomes using an omnibus test and LTB-ω 
(see Table 3). Significant Wald tests and meaningful effect 
sizes were observed for all outcome variables: self-report 
grades, χ2(3) = 440.63, p < .001, LTB-ω = 0.48; school con-
nectedness χ2(3) = 1648.71, p < .001, LTB-ω = 0.43; distress 
χ2(3) = 1121.61, p < .001, LTB-ω = 0.36; and life satisfac-
tion χ2(3) = 4898.00, p < .001, LTB-ω = 0.79. Thus, there 
was support for investigating where differences emerge 
using pairwise comparisons.

Outcome Mean Differences

Results for outcome mean differences and their associated 
Cohen’s d range are presented in Table 3. All pairwise com-
parisons were significant (p < .01). Looking across self-
reported grades, school connectedness, distress, and life 
satisfaction, student profiles characterized by higher levels 
of covitality across strength domains tended to have more 
optimal outcomes. The High profile had the highest self-
report grades with a mean value just below the mostly B’s 
category (M = 5.91), whereas the Low profile had the lowest 
self-report grades with the mean value falling within the 
mostly B’s and C’s category (M = 4.47, drange = 0.23 to 1.01; 
see supplementary material Fig. S3, Panel A). Similarly, for 
school connectedness (see Fig. S3, Panel B), those in the 
High profile had the highest scores with the mean value in 
the center of the agree category (M = 4.48). The Low pro-
file had the lowest scores with the mean value near the bot-
tom of the neither disagree or agree category (M = 3.17, 
drange = 0.50 to 1.72). Results for psychological distress (see 
Fig. S3, Panel C) indicated lower scores in the High profile 
with a mean value falling between the not at all true and a 
little true categories (M = 1.36 ≈ not at all true). In compari-
son, the Low profile had a mean value between a little true 
and pretty much true categories (M = 2.32, drange = 0.17 to 
1.15), suggesting those with higher covitality report lower 
distress. For life satisfaction (see Fig. S3, Panel D), those 
in the High profile reported the highest scores, with the 

Table 3   Outcome means for each profile, differences, and Cohen’s d for each comparison

LTB-ω = Lanza, Tan, and Bray omega. Response categories for the scales are as follows: Self-Report Grades – 1 = mostly F’s to 8 = mostly A’s; 
School Connectedness – 1 = strongly disagree to 5 = strongly agree; Distress – 1 = not at all true to 4 = very much true; and Life Satisfaction – 
1 = very dissatisfied to 6 = very satisfied

Outcome LTB-ω Profile µ SD Comparisons

µ1-µ2 µ2-µ3 µ3-µ4 µ1-µ3 µ2-µ4 µ1-µ4

Self-report grades 0.48 1. High 5.91 1.40 µdiff 0.34 0.58 0.64 0.91 1.21 1.55
2. Moderate-High 5.58 0.76
3. Moderate-low 5.00 0.81 Cohen’s d 0.23 0.36 0.35 0.57 0.78 1.01
4. Low 4.37 0.50

School connectedness 0.43 1. High 4.48 1.48 µdiff 0.37 0.57 0.38 0.94 0.95 1.32
2. Moderate-high 4.11 0.58
3. Moderate-low 3.54 0.72 Cohen's d 0.58 0.98 0.50 1.21 1.55 1.72
4. Low 3.17 0.60

Distress 0.36 1. High 1.36 1.75 µdiff  − 0.24  − 0.57  − 0.14  − 0.82  − 0.71  − 0.96
2. Moderate-high 1.60 0.75
3. Moderate-low 2.18 0.79 Cohen's d 0.32 0.76 0.17 1.02 0.95 1.15
4. Low 2.32 0.86

Life satisfaction 0.79 1. High 5.83 1.96 µdiff 0.61 0.99 0.91 1.61 1.90 2.52
2. Moderate-high 5.22 0.79
3. Moderate-low 4.23 0.92 Cohen's d 1.08 1.44 1.08 2.34 2.77 3.91
4. Low 3.32 1.04
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mean value falling between the very satisfied and the satis-
fied categories (M = 5.83). The lowest score was reported by 
those in the Low profile, with the mean value within the a 
little dissatisfied category (M = 3.32, drange = 1.08 to 3.91). 
Results indicated that higher covitality is associated with 
higher overall life satisfaction.

Cohen’s d estimates for the pairwise comparisons ranged 
from no effect to large effect sizes. Generally, the largest 
effect sizes were between the High and Moderate-Low pro-
files, except for self-reported grades, where the largest effect 
was between the High and Low profiles. Across proximal 
outcomes, the most pronounced differences among covitality 
profiles were observed for life satisfaction.

Discussion

Supporting student competencies across various positive 
psychological domains is essential for promoting their men-
tal health and well-being (Suldo & Shaffer, 2008; World 
Health Organization, 2016). This study identified latent pro-
files of adolescents’ covitality using 12 continuous psycho-
logical strength indicators (Furlong et al., 2014). We further 
examined how students’ social identity characteristics were 
related to profile membership and how the profiles related 
to proximal student outcomes, including self-reporting of 
grades, school connectedness, psychological distress, and 
life satisfaction.

Identified Covitality Profiles

Results of LPA supported an ordered (i.e., no overlap 
between profiles across the 12 indicators) four-profile solu-
tion, including profiles characterized by High, Moderate-
High, Moderate-Low, or Low Covitality. Most students were 
represented in the Moderate-High profile (41.4%), followed 
by the Moderate-Low profile (29.2%), with the fewest stu-
dents in the Low profile (8.3%). The number of profiles 
and the general pattern in profile proportions found in this 
study are consistent with the findings of prior research that 
examined covitality profiles across four broader covitality 
domains (Moore et al., 2019a, 2019b; Rebelez-Ernst, 2015; 
of note, Kim et al. (2017) identified five covitality profiles 
among a sample of Korean students), indicating that similar 
covitality profiles are likely to be observed across a variety 
of adolescent populations.

The ordered profile pattern across the 12 indicators dem-
onstrates that the positive psychological constructs under-
lying covitality are conceptually related and co-occur in 
adolescents (Renshaw et al., 2014). The relative similar-
ity in mean values for most of the 12 strength indicators 
within each profile suggests that these positive psychological 
strengths may develop in tandem, such that the development 

of strengths in one covitality indicator may contribute to, or 
be supported by, the development of strengths in another 
domain (Rebelez-Ernst, 2015). Indeed, ordered profile 
solutions are common when specifying mixture models on 
highly correlated indicators, as with the covitality indica-
tors used in this and prior research (Furlong et al., 2021; 
Nylund-Gibson & Choi, 2018). However, our examination of 
12 covitality strength domains revealed important variation 
across indicators that could not be observed in prior studies 
solely examining the four second-order covitality domains 
(i.e., belief in self, belief in others, emotional competence, 
and engaged living). First, the persistence subscale tended 
to have one of the lowest average means for each profile, 
even in profiles characterized by high levels of the other 
strength domains. Second, considering the four second-order 
domains examined in prior research, we observed greater 
separation between the profiles’ mean scores across the indi-
cators in the belief in self and engaged living domains (see 
Fig. 1). In contrast, there was less differentiation between 
profiles across indicators in the emotional competence 
domain, with mean scores being remarkably similar for the 
Moderate-High and Moderate-Low covitality profiles. This 
finding suggests that indicators within the domains of belief 
in self and engaged living may be superior in differentiat-
ing levels of student strengths as conceptualized via covi-
tality. As these indicators could provide better discrimina-
tion across strength profiles, future research and practice 
may examine the utility of using scores from scales in these 
domains when assessing students for their strength levels.

Profiles’ Relations with Student Characteristics 
and Proximal Outcomes

Students’ social identity characteristics, precisely their 
PEA and sex, were significantly associated with covital-
ity profile membership, whereas Hispanic/Latino ethnicity 
was not. However, the magnitude of the resulting odds 
ratios for these effects was relatively small (Chen et al., 
2009). Looking across covitality profiles, students with 
abundant socioeconomic resources, as indicated by higher 
levels of PEA, were more likely to be represented by pro-
files characterized by higher levels of covitality across 
indicators. The relation between socioeconomic circum-
stances and access to wellness-promoting opportunities 
and resources (e.g., housing and food security, parental 
employment, high-quality schools, and community health 
infrastructure) is well documented (Devenish et al., 2017; 
Travis & Leech, 2013). Thus, the higher levels of covital-
ity observed among students with more PEA may indi-
cate their access to additional resources conferred by their 
socioeconomic status. Also consistent with prior research, 
females were more likely than males to be in the Moder-
ate-Low and Low covitality profiles (Piqueras et al., 2019), 
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with these differences being small (You et al., 2015). How-
ever, females were rated to have more social-emotional 
strengths on other measures (e.g., Romer et al., 2011). 
Additional research is needed to understand what mecha-
nisms contribute to the observed relations between sex 
with students’ covitality. Finally, although student grade 
level was also not consistently associated with covitality 
profiles, students in the 11th and 12th grades were more 
likely to be in the Moderate-High than the High profile 
compared to 9th and 10th-grade students. This finding 
is partially consistent with prior research demonstrating 
variability in adolescents’ dual-factor mental health across 
high school (Moore et al., 2019b) and declines in subjec-
tive well-being across adolescence (González-Carrasco 
et al., 2020).

Consistent differences were identified across covital-
ity profiles for the student proximal outcomes of grades, 
school connectedness, psychological distress, and life sat-
isfaction—providing evidence that the emerging profiles 
are distinct. The overall trend indicated that adolescents in 
profiles characterized by higher levels of covitality across 
indicators tended to report significantly higher grades, 
more feelings of connectedness at school, greater life sat-
isfaction, and less distress; students in the High covitality 
profile reported the most favorable proximal outcomes. 
These findings support prior research investigating the 
configuration of youths’ developmental assets. Consistent 
with Lenzi et al. (2015a, 2015b), we found that adolescents 
in profiles with higher levels of covitality across indicators 
tended to experience less adverse outcomes, such as lower 
levels of psychological distress (i.e., internalizing symp-
toms). We extend this research by providing evidence that 
these students tended to experience more positive proximal 
mental health outcomes (i.e., life satisfaction and school 
connectedness). These positive mental health outcomes 
have been less emphasized in prior research yet are critical 
for understanding and promoting a comprehensive view of 
students’ mental health (e.g., Grych et al., 2020).

We observed the largest effect sizes for mean differ-
ences between identified covitality profiles for life satisfac-
tion. This finding emphasizes the critical role of covitality 
constructs in students believing that their life is going well 
and being satisfied. Fredrickson’s (2013) broaden-and-
build theory suggests that positive emotions will broaden 
and build one’s mind, skills, and resources, ultimately 
leading to greater well-being. Thus, interventions that 
promote students’ social-emotional assets may help ado-
lescents develop positive psychosocial skills and resources 
and experience an overall positive appraisal of life satis-
faction. Recognizing that individual strengths may reflect 
the availability of social and environmental resources and 
opportunities (e.g., Mahdiani & Ungar, 2021), addressing 

systemic marginalization and building affirming and heal-
ing educational institutions is also critical.

Limitations and Future Directions

This study’s results are interpreted within the context of 
its limitations. As is common with applications of mixture 
models, it was difficult to distinguish candidate profile solu-
tions using statistical fit criteria, which did not agree on a 
single solution. Aligned with best practice recommenda-
tions, we used a combination of statistical and substantive 
fit criteria during the profile enumeration process. We con-
sidered solutions’ interpretability, meaningfulness when 
examining outcomes and covariates, and parsimony before 
deciding to move forward with the 4-profile solution (e.g., 
Nylund-Gibson & Choi, 2018). These results, therefore, 
should be considered as one possible solution to understand-
ing patterns in covitality and other approaches (e.g., k-mean 
cluster) may yield meaningful insights. Our large sample 
meant that we had small standard errors, giving us greater 
power to detect statistically significant differences in our 
auxiliary analyses; all statistically significant effects may not 
be practically significant. Thus, we focused on effect sizes in 
our interpretation of significant results. Although our sample 
included students enrolled in a random sample of California 
schools in suburban-urban and rural areas, our sample may 
not represent students at the national level. Future research 
should include nationally representative samples to improve 
the generalizability of the findings.

Although our approach was consistent with prior 
research examining patterns of covitality as part of a 
dual-factor mental health framework, different patterns 
of adolescents’ covitality and their relation to proximal 
student outcomes may have been observed had we meas-
ured covitality differently in this study. For example, the 
ordered profiles observed in this study and prior research 
may be an artifact of the single-informant self-report for-
mat of the 12 indicators measured on the SEHS-S or reflect 
another limitation of the measure. Informant disagreement 
has been well-documented for assessments of psychoso-
cial functioning, and a multi-informant approach is rec-
ommended for understanding youth functioning across 
contexts (e.g., De Los Reyes et al., 2019; Herman et al., 
2018). Future studies that include indicators that capture 
the perspectives of multiple informants (i.e., students, 
teachers, and/or caregivers) may identify nonordered or 
otherwise different covitality patterns and better illuminate 
students’ strengths across settings. Another limitation of 
the measure is the low-reliability estimate found for the 
self-control subscale. In other studies using this measure 
(Piqueras et al., 2019) the reliability of the self-control 
subscale has typically been lower than other subscales, 
indicating that revision of this subscale may be warranted. 
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The higher education version of the SEHS (Furlong et al., 
2016), replaced the self-control subscale with a cognitive 
reappraisal subscale, which yielded more robust psycho-
metric properties (Furlong et al., 2021). Similar refine-
ments may be appropriate for the secondary version of 
the SEHS.

Notably, the 12 psychosocial assets of covitality reflect 
aspects of an individual’s social environment (i.e., per-
ceived support from peers, family, and school) and char-
acteristics often interpreted as internal assets (e.g., per-
sistence, emotion regulation, optimism). However, any 
assessment of an individual’s strengths must be under-
stood within the social and environmental contexts and 
systems that affect development and what is considered a 
strength (Mahdiani & Ungar, 2021). The observed covi-
tality patterns may reflect variation in individual assets, 
in youths’ contexts that support/hinder strengths or well-
being, or a combination of both. Although we attempted 
to consider the influence of context on patterns of covi-
tality in this study through indicators of students’ social 
identities, these are imperfect and limited metrics of the 
environmental conditions that shape wellness. We recom-
mend that future studies directly assess social and environ-
mental contexts that promote, hinder, or obscure strengths 
(e.g., see CHHCS et al., 2021). Researchers might examine 
whether strength profiles vary based on measures of an 
individual’s social and environmental context collected 
via these assessments or provided in publicly available 
data (e.g., Child Opportunity Index; Acevedo-Garcia et al., 
2020). Future research into adolescent strengths patterns 
should also include indicators representing individual, 
social, family, school, and systemic factors that support 
well-being and positive youth outcomes.

Additionally, the student demographic variables of PEA 
and student sex were dichotomized for use as covariates in 
this study, and data regarding students’ sex were not avail-
able for approximately 22% of the sample due to a discrep-
ancy in how this question was worded for a participating dis-
trict. However, sensitivity analysis revealed identical profile 
patterns for students for whom data regarding sex responses 
were unavailable, suggesting that these missing data would 
not have significantly augmented our findings regarding 
the relation between sex and covitality profiles. It will be 
essential to include more sensitive and inclusive measures 
(e.g., nonbinary measures of students’ gender identity) in 
future research. The variables used in this research were 
also measured concurrently. Therefore, we could not specify 
the directionality of profiles’ relations with proximal stu-
dent outcomes—shared-method variance may have inflated 
the observed associations. Future research should lever-
age a multi-method approach and more objective indica-
tors (e.g., grades reported in school records, observational 
data). Unfortunately, matched student and teacher data were 

unavailable in the anonymous surveys administered for this 
study.

Implications and Conclusion

Integrating strength indicators into school-based assessment 
and mental health conceptualizations is increasingly essen-
tial in contemporary school mental health research and prac-
tice (Nickerson & Fishman, 2013; Suldo & Shaffer, 2008). 
Covitality, representing the synergistic and interconnected 
nature of psychological assets, is associated with important 
academic and mental health outcomes and strongly relates to 
students’ life satisfaction. Given these relationships, incorpo-
rating covitality into strength-based assessment practices can 
indicate which students are thriving and which may benefit 
from additional support in these outcome domains. Results 
of this study, combined with the results of other studies 
investigating profiles of covitality, suggest that broader (i.e., 
four domains instead of 12 assets) and perhaps briefer (i.e., 
one item per asset instead of three items or reduced items 
across each domain) measures may be sufficient to identify 
students with high, moderate, or low covitality profiles. As 
such, if the goal is screening to identify which students may 
have higher or lower levels of covitality to inform prevention 
or intervention efforts, shorter measures of the constructs 
assessing covitality may be sufficient. A brief version of the 
SEHS-S may be beneficial for use within a school-based 
dual-factor mental health screening practice.

When integrated into universal screening practices covi-
tality may provide helpful information for guiding universal 
wellness promotion practices and for identifying students 
who may benefit from additional tiered supports (Moore 
et al., 2015; Furlong et al., 2022). As part of a multi-tiered 
intervention framework, wellness-focused interventions 
rooted in the principles of positive psychology may be inte-
grated into school curricula at a universal level to support all 
students. For example, psychoeducation curricula designed 
to promote student happiness (e.g., Suldo, 2016) may be 
implemented universally within schools to enhance covital-
ity-related constructs such as gratitude and optimism; uni-
versal curricula designed to enhance student strengths have 
been shown to improve meaningful outcomes, including stu-
dents’ subjective well-being and life satisfaction (Roth et al., 
2017; Suldo et al., 2014). Since persistence was the lowest 
individual covitality indicator in all identified profiles, uni-
versal school-based interventions may specifically target per-
sistence among adolescents. Recent studies suggest several 
evidence-based strategies for improving persistence, includ-
ing adults being patient with students instead of quickly tak-
ing over challenging tasks, modeling persistence, noticing 
and praising students’ efforts when they persist through a 
difficult task, and helping to break down challenging tasks 
into smaller, more manageable goals (e.g., Gunderson et al., 
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2013; Leonard et al., 2020, 2021). In addition to universal 
supports, students fitting Low or Moderate covitality profiles 
may be potential candidates for more intensive prevention 
and early intervention.

The ordered pattern of results observed across research 
applying LPA to investigate covitality suggests that strength-
based universal programming that targets an individual covi-
tality trait (e.g., persistence) or one of four broader domains 
(e.g., belief in self) may be effective in synergistically 
promoting other individual traits or domains of covitality; 
these covitality indicators are highly correlated and may 
promote each other. Although general interventions focused 
on building strengths across domains may promote adoles-
cents’ covitality and support positive outcomes (Lenzi et al., 
2015a, 2015b), it may not be practical or realistic to suggest 
interventions to target all 12 covitality indicators at once. 
For example, persistence interventions may improve other 
covitality indicators, such as self-esteem, emotional regula-
tion, and optimism, as they correlate and develop together.

An accumulating body of research suggests a significant 
positive association between covitality and academic and 
mental health outcomes. However, research is needed to 
examine how students’ social, family, and school contexts 
support or hinder the strengths comprising covitality. While 
individual interventions can help to build students’ compe-
tencies across covitality domains, we must also be cognizant 
of social and environmental influencers that can promote or 
hinder the development or demonstration of these strengths. 
Instead of a singular focus on remediating deficits in stu-
dents’ strengths, school mental health professionals must 
work to change school systems to be more supportive of 
students’ mental health and well-being (Meyer, 2013; Moore 
et al., 2023). Ultimately, it will be necessary for these efforts 
to reflect culturally and contextually informed conceptual-
izations of what constitutes a strength or asset and to include 
processes for identifying and integrating community/cultural 
assets into school systems and models of student strengths 
(Mahdiani & Ungar, 2021; Moore et al., 2023).
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