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Abstract: The COVID-19 pandemic has caused an unprecedented disruption to the lives of American
Indian (AI) adolescents. While reservation-area AI youth already have a higher risk of substance
use (SU) compared to their non-AI peers, COVID-19 stressors likely exacerbated this risk. However,
COVID-19-specific and general resilience factors may have buffered against increased SU over the
course of the pandemic. Using a person-centered, ecosystemic framework of resilience, we used latent
profile analysis to identify ecosystemic resilience profiles indicated by general and COVID-19-specific
risk and resilience factors, then examined inter-profile changes in alcohol and cannabis use after the
onset of the COVID-19 pandemic from the spring of 2020 to the spring of 2021. The sample was
2218 reservation-area AI adolescents (7–12th grade; schools = 20; Mage = 15, SD = 1.7; 52% female).
Four profiles emerged: Average Risk and Resilience, High Resilience, Low Resilience, and High Risk.
Adolescents with a High-Risk profile demonstrated increases in alcohol and cannabis use, while
High Resilience youth demonstrated decreases. These findings support the hypothesized COVID-
19-specific ecosystemic resilience profiles and the application of a person-centered ecosystemic
framework to identify which AI adolescents are most likely to experience substance use changes
during a life-altering crisis like COVID-19.
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1. Introduction

The onset of the COVID-19 pandemic was an unprecedented and ongoing traumatic
disruption to almost every domain of adolescents’ daily lives [1–3]. However, this dis-
ruption may have had disproportionate consequences for American Indian (AI) adoles-
cents [4,5], particularly reservation-area youth—a population that already experienced
significant adversity prior to the onset of COVID-19 [6]. Despite these adversities, AI
reservations, families, and culture provide numerous strengths and resources to AI ado-
lescents that mitigate maladaptive health behaviors and promote resilience. Applying
an ecosystemic resilience model within reservation-area AI youth [7,8], this study used a
person-centered approach to better understand which AI adolescents experienced changes
in their substance use following the onset of COVID-19.

1.1. Impact of COVID-19 on American Indian Communities

The term “American Indian” is commonly used in the literature to refer to the in-
digenous peoples of the contiguous United States. We recognize, with respect, several
names/terms refer to the diverse collection of indigenous communities within and out-
side of the United States. We use American Indian here to allow for comparison to
previous research.

AI communities were severely impacted after the onset of COVID-19 in 2020, with rates
of illness, hospitalizations, and death substantially higher than the general population [9].
The APM Research Lab reported that by 3 March 2021, American Indians/Alaskan Natives
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had the highest mortality rates nationwide, with 1 in 390 deaths, compared to 1 in 665 White
Americans [10]. Furthermore, the impact of the pandemic within AI communities reinforced
long-standing socioeconomic and health inequities, causing additional hardship to many
living on AI reservations [11–13]. AIs also experienced disproportionate impacts on their
mental health. A 2021 poll by NPR, the Robert Wood Johnson Foundation and the Harvard
T.H. Chan School of Public Health found that 74% of AIs and Alaskan Natives (compared
to 52% of White Americans) reported that someone in their household was struggling with
depression, anxiety, stress, and problems sleeping [14].

It is important to emphasize that AI communities have shown powerful resilience
in the face of historical injustices, including colonization, displacement, intergenerational
transmission of historical trauma, and systemic cultural genocide [15,16]. This communal
resilience is illustrated in the swift proactive responses tribal governments took to keep their
communities safe. For example, many tribal governments implemented strong viral con-
tainment measures that surpassed those of adjacent states and non-tribal communities [17].
Furthermore, community members engaged in collective efforts to reduce transmission;
for example, vaccine uptake and acceptance among members of the Navajo Nation was
extremely high. By 5 August 2021, daily vaccination rates on the Navajo Nation were at
72,000 per 100,000 of the total population in IHS jurisdictions [18]. Nevertheless, the impact
of COVID-19 on AI communities was, and continues to be, profound. There is a significant
gap in knowledge among researchers and public health officials, however, regarding the
impacts of COVID-19 on reservation-dwelling AI adolescents’ health risk behaviors.

1.2. Impact of COVID-19 on AI Adolescents Health Risk Behaviors

The impact of COVID-19 on children and adolescents has been severe [19,20]. The
effects of lockdowns, abrupt changes to remote learning, and the resulting social isolation
has led to new or intensified mental health problems. In one prospective study conducted
by Magson and colleagues, for example, adolescents reported significant increases in
depression and anxiety since the onset of COVID-19, with academic challenges and family
conflict predicting these increases [21]. However, the same study also found evidence
that home quarantining and perceived social connectedness were protective against the
psychosocial impacts of COVID-19.

Although there is limited research addressing the impact of COVID-19 on AI adoles-
cents, a rapid assessment study of urban AI adolescents conducted in early 2020 suggests
they were similarly impacted by the life disruptions caused by COVID-19 [22]. This study
found heightened levels of anxiety (18%), depression (22%), and traumatic stress (28%),
but also relatively low levels of substance use. Additionally, the study found evidence of
resilient adaption to the social consequences of COVID-19; many urban AI youth reported
low levels of family conflict, high levels of family cohesion, and high levels of participation
in traditional practices to cope with stress.

We are aware of no similar data regarding the impact of COVID-19 on reservation-
area AI adolescents’ changes in substance use. However, reservation-area AI youth, on
average, demonstrate higher rates of substance use compared to all other ethnic and racial
demographics in the United States [23,24]. In a recent epidemiological study, AI 8th graders
reported 3.5 times more frequent binge drinking and 5.4 times greater marijuana use in
the last 30 days compared to U.S. adolescents [6]. Thus, AI youth experienced significant
substance use disparities prior to the onset of COVID-19. However, there is limited research
addressing how AI adolescents’ substance use behaviors have changed during the first
year of COVID-19, and which AI adolescents were most likely to experience these changes.

1.3. Ecosystemic Resilience Model

An ecosystemic resilience model (ERM) provides the underlying framework for the
present study [7,8,25]. Despite their heightened exposure to risk and adverse experiences,
many reservation-area AI youth either do not use drugs or alcohol, or they delay initiation
until they are older. Indeed, AI communities, families, and culture imbue numerous assets
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and resources that can reduce or even counteract substance use risk. Ecosystemic theories
define resilience as the process by which individuals navigate existing assets and negotiate
the resources they need to adapt in response to stressful or traumatic conditions [8,26–28].
These theories generate useful models for investigating substance use risk and resilience
among AI youth, as they take an ecological and culturally mindful approach to under-
standing why a large proportion of otherwise “vulnerable” youth do not go on to develop
negative outcomes [29]. Another strength of ERMs is their emphasis on the dynamic nature
of “resilience”, in that the form resilience takes is expected to differ based on situational and
cultural contexts [30]. Finally, rather than characterizing risk and resilience as individual
characteristics, an ecosystemic model defines risk and resilience as a complex process that
occurs across multiple systems, acknowledging the inherent interplay between individ-
ual, interpersonal, and environmental systems in promoting, or inhibiting, adolescents’
resilience [31].

With respect to resilience promoting factors, ERM researchers typically make a dis-
tinction between assets (positive internal factors, e.g., a sense of cultural identity) and
resources (positive external factors, e.g., having a close-knit family). Likewise, for risk
factors that may inhibit resilience [32], ecosystemic models distinguish vulnerabilities (mal-
adaptive internal factors, e.g., high negative affect) from adversity (challenging external
factors, e.g., stressful life events). Thus, within an ERM, assets and vulnerabilities represent
intrapersonal, individual-level factors, while resources and adversities reflect external,
socio-environmental factors, all of which promote or interfere with adolescents’ resilience
within certain contexts.

ERMs are particularly applicable to understanding person-level indicators of risk
and resilience in the context of the COVID-19 crisis. COVID-19-related stressors, such as
psychological distress, health anxiety, and maladaptive coping may increase substance use
risk among certain adolescents, either by undermining their access to assets and resources
that promote positive adaptation to stressful conditions, or by producing additive effects of
vulnerability and adversity that increase adolescents’ substance use risk [33,34]. On the
other hand, COVID-19-relevant assets and resources, such as positive coping to deal with
COVID-19 stress or having a close-knit family, may buffer or compensate for the negative
impacts of the COVID-19 crisis [35,36].

Indeed, findings from a survey of Canadian adolescents’ substance use from pre- to
post-COVID-19 pandemic highlights the multifaceted impact that the pandemic had on
the substance use outcomes of different adolescents. While the percentage of youth who
reported using substances dropped after the onset of COVID-19, those adolescents who
reported using prior to COVID-19 did so significantly more frequently [34]. These results
suggest complex, potentially competing pathways by which the onset of COVID-19 may
have reduced substance use rates among some AI adolescents, while worsening the severity
of substance use among others.

1.4. Present Study

Using a person-centered approach, the present study applied an ERM to explore
the complex impact of COVID-19 on changes in AI adolescents’ substance use after the
onset of the pandemic from the spring of 2020 to the spring of 2021. As opposed to a
variable-centered approach, which assumes all observations of a phenomenon are drawn
from one population, a person-centered approach identifies sub-populations of individuals
who share a similar pattern of characteristics [37–39]. As person-centered approaches to
understanding ecosystemic resilience are rare within the extant research—particularly as
applied to health-risk behaviors like substance use—the present study informs ERMs by
identifying patterns of internal and external risk and resilience that characterize subsets
of AI adolescents who are most likely to engage in substance use behaviors during a
wide-spread and ongoing crisis like COVID-19. Latent profile analysis (LPA) is one such
person-centered analytical approach intended to recover latent profiles, or unobserved
latent mixture components within observable data, defined by continuous observable
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variables also called indicators [40]. In the present study, LPA was used to identify distinct
patterns, or profiles of ecosystemic resilience indicated by general and COVID-19-specific
assets, vulnerabilities, resources, and adversities. After identifying these latent ecosystemic
profiles of resilience within our sample of AI youth, we examined inter-profile differences
in AI youth’s self-reported changes in cannabis and alcohol use over the course of the first
year of the COVID-19 pandemic.

Hypotheses

First, based on our application of the ERM, we predicted that distinct latent profiles of
risk and resilience would emerge, indicated by higher or lower than average vulnerabilities
and adversities, as well as higher or lower than average assets and resources. Specifically,
we anticipated the emergence of a high resilience profile characterized by high levels of
internal assets and access to external resources, in addition to moderate to low levels of
adversity. Additionally, we anticipated the emergence of a high-risk profile characterized by
high levels of internal vulnerabilities and experiences of external adversity, with moderate
to low levels of assets and resources

Second, we predicted that AI students with the most likely profile membership indi-
cated by high levels of vulnerabilities or adversities would report increases in substance
use, on average, after the beginning of COVID-19. In contrast, students with the most likely
profile membership indicated by high levels of assets and resources would report either
decreases or no change in their substance use since the beginning of the pandemic.

2. Materials and Methods
2.1. School Sampling and Recruitment

Study data were collected from 20 schools (17.1% of schools initially recruited) that
participated in the Our Youth Our Future (OYOF) study during the spring 2021 semester.
The OYOF study collects nationally representative substance use data for reservation-area
middle and high school students on an annual basis. During spring 2021, COVID-19-related
psychosocial and behavioral measures were added to the survey to better understand the im-
pact of COVID-19 on reservation-dwelling AI students’ well-being and substance use since
the start of COVID-19. Specific identities of tribes and reservations were kept confidential.

2.2. Participants

All students enrolled in each participating school on survey administration day were
eligible to participate. Approximately 17.1% of schools that were contacted for recruitment
participated in the spring 2021 survey. The response rate at the school-level was below
past rates of OYOF school participation. Wide-scale changes to school procedures, settings,
and curriculum because of COVID-19 social distancing measures during the spring of
2021 presented several recruitment challenges, especially in those areas most impacted by
COVID-19. In total, 3847 students in grades 6–12 were surveyed across the 20 participating
schools. Participants represented 60.4% of eligible students in these schools on average,
with 70% of schools surveying 60% or more of their eligible students. The present study
includes only AI adolescents (n = 2218) attending 7–12th grades (Mage = 15, SD = 1.7;
52% female).

2.3. Procedures

All study procedures were approved by the investigating institutional IRB, as well as
participating school and tribal boards where appropriate. Approximately 3 weeks prior
to the scheduled survey, letters were sent to parents of enrolled middle and high school
students with a survey description and instructions for opting their child out of the survey
(<1% of participants were opted out). This information was also posted on local media
sites where parents were likely to see it. Students completed the survey via Qualtrics
during school hours. Student who did not participate in the survey were typically absent
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on the day of survey administration. On average, students spent approximately 35 min
completing the survey.

Due to varying COVID-19 operating procedures, eleven schools were operating concur-
rently with some students remote and some in-person; six schools used a hybrid approach
where students were part-time remote and part-time in-person; and three schools were
in-person only. Schools could survey remote students if a faculty member was virtually
present during survey administration. Approximately 69.5% of the total OYOF sample and
60.2% of the study sample completed the survey on campus.

2.4. Measures
2.4.1. Indicators of Latent Profiles

Indicators are categorized below according to the risk and resilience factors of the
ERM described in the introduction; that is, internal vulnerabilities and assets, and external
adversities and resources. COVID-19-specific psychosocial measures in the OYOF survey
came from multiple sources, including the 2020 Monitoring the Future survey, the CASPE
Adolescent Self-Report Survey [41], and the Environmental Influences on Child Health
Outcomes COVID-19 Questionnaire-Child Self-Report [42]. Some items were modified to
reduce cognitive load and accommodate students with lower reading levels in consultation
with a literacy expert. Except where otherwise specified, composite variables were created
for each latent profile indicator below by averaging across items. Profile indicators were
standardized prior to inclusion in each LPA. Items comprising all indicators are listed in
Table A1 in Appendix A.

Internal Vulnerability

Three measures of COVID-19-specific internal vulnerabilities were included in the
study. Six items assessed the extent to which students were anxious about COVID-19-
related health outcomes for themselves and others (COVID-19 health anxiety Cronbach’s
α (hereafter α) = 0.91); ten items assessed changes in negative affect since the onset of
the pandemic in 2020 (COVID-19-specific change in negative affect; α = 0.92). Four items
measured frequency of students’ maladaptive coping behaviors in response to COVID-19
stress, focusing on drug use (COVID-19-specific maladaptive coping; α = 0.81).

Internal Assets

Seven measures of internal assets were included, with three being COVID-19-related
and three being non-COVID-19-related. Two measures assessed adaptive coping mecha-
nisms. COVID-19-specific prosocial coping was measured with five items (α = 0.62) while
COVID-19-specific distracted coping was measured with three items (α = 0.62). Three
items measured school engagement during the pandemic (α = 0.76). Trait resilience was
measured using the ten-item Connor–Davidson Resilience Scale [43] (CD-RISC; Campbell-
Sills and Stein, 2007), validated in both minority adolescent and AI populations [44,45]
(α = 0.89). Racial–ethnic identity was measured using the Racial–Ethnic Identity Scale [46],
which consists of three dimensions: embedded achievement (“If I am successful, it will help
the American Indian community”), connectedness (“I feel that I am part of the American
Indian community”), and awareness of racism (“Some people will treat me differently
because I am American Indian”). Cronbach’s α’s were 0.78, 0.80, and 0.71, respectively.

External Adversity

Stressful life events were measured using a modified version of the Schedule of Recent
Experiences [47], which asks students to indicate whether they experienced one or more
of seven specific stressful life events over the prior 12 months. A composite variable was
created by summing across items. Three items measured school challenges during the
COVID-19 pandemic (COVID-19-specific school challenges; α = 0.83).
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External Resources

Three items measured family closeness during the COVID-19 pandemic (Cronbach’s
α = 0.71), while two items measured peer closeness during the COVID-19 pandemic
(r = 0.57).

2.4.2. Distal Outcomes

Distal outcomes of latent profile assignment included self-reported changes in cannabis
smoking and cannabis edible use, as well as alcohol use “after COVID-19 began” in 2020.
The four change items were measured on a 5-point scale: “Decreased a lot” (−2), “Decreased
a little” (−1), “No change” (0), “Increased a little” (1), and “Increased a lot” (2).

2.5. Analytical Procedures

To reduce survey fatigue, a planned missingness design was employed for approxi-
mately one-third of survey items, including most of the profile indicator items reported
above. However, all participants completed demographics, COVID-19-specific substance
use measures, and the coping and stressful life events scales. The remaining items were
split into three forms. Participants were randomly assigned to complete two of the three
forms, such that two-thirds of participants were able to respond to any given planned
missingness item. Because respondents were randomly assigned to each form, planned
non-response data is considered missing completely at random [48]. Additionally, the
order of items was randomized to reduce systematic missingness [49]. By default, Mplus
excluded cases with variables missing on all variables or all distal outcomes (n = 216),
bringing the final analytical sample to 2002.

OYOF data used in the present study were analyzed using Mplus version 8.6 [50].
A series of LPAs were conducted using the maximum likelihood estimator with robust
standard errors (MLR), which uses full information maximum likelihood to account for
data missing at random (MAR) within the profile indicators [51]. We employed a sandwich
estimator within Mplus to adjust standard errors to account for non-independence of
students clustered within schools [52].

One to five plausible solutions were specified using an iterative modeling process at
each stage in our analytical procedures to determine the optimum number of profiles for
any given model. The optimal number of profiles was determined using a combination of
statistical fit criteria and classification quality indices, specifically the Sample-size Adjusted
Bayesian Information Criteria (SABIC; lower values representing better fit), entropy (≥0.80
is ideal), successful loglikelihood replication, and smallest class size (>5% of cases for
replication purposes), average latent class probabilities, and substantive interpretability of
the profiles based on ecosystemic theories of resilience. We note that a simulation study has
shown SABIC to be similarly reliable and robust as the bootstrap likelihood ratio test and
the Lo–Mendel–Ruben in identifying the best-fitting model within nested samples [53].

Students were collapsed into two grade groups: 7–9th grade and 10–12th grade. Ana-
lytical procedures were conducted in three stages. First, one to five plausible solutions were
tested incrementally for each grade group (7–9th vs. 10–12th) and sex (male vs. female),
to obtain four potentially optimal solutions for each group. Second, once a plausible solu-
tion was determined for each group, we performed two multigroup LPAs, constraining
class-specific item response probabilities to be equal between male and female adolescents,
and 7–9th graders and 10–12th graders, to test for measurement equivalence between
the latent profile solutions [54]. Third, after determining measurement equivalence, we
used two 3-step approaches specified within Mplus [55] to examine (1) sex as a covari-
ate of latent profile membership (R3STEP), and (2) retrospectively reported changes in
alcohol use, cannabis smoking, and cannabis edible use after the start of the COVID-19
pandemic (BCH).
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3. Results

Table 1 provides correlations between the latent profile indicators and distal outcomes.
Intercorrelations were mostly small across ecosystemic indicators, and small–moderate
within ESR framework categories.

Table 1. Correlations between Latent Profile Indicators and Distal Outcomes of Substance Use.

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1. COVID-19 Health
Anxiety -

2. COVID-19 Change
in Negative Affect −0.019 -

3. Maladaptive Coping −0.092 0.197 -
4. Prosocial Coping 0.259 −0.090 0.084 -
5. Distracted Coping 0.197 0.055 0.027 0.411 -
6. School Engagement 0.213 −0.155 0.052 0.230 0.169 -
7. Ethnic Identity
Connection 0.244 −0.025 −0.004 0.265 0.192 0.142 -

8. Ethnic Identity
Achievement 0.265 −0.031 −0.002 0.285 0.177 0.151 0.775 -

9. Awareness of Racism 0.195 0.064 0.042 0.187 0.117 0.120 0.611 0.677 -
10. Trait Resilience 0.073 −0.128 -0.018 0.348 0.189 0.142 0.287 0.287 0.206 -
11. Stressful Life Events 0.033 0.258 0.283 0.094 0.118 0.045 0.071 0.088 0.164 0.005 -
12. School Difficulty 0.216 0.223 0.105 0.065 0.189 0.032 0.142 0.150 0.166 0.007 0.146 -
13. Family Closeness 0.303 −0.087 −0.042 0.344 0.225 0.306 0.201 0.212 0.141 0.186 −0.013 0.142 -
14. Peer Closeness −0.052 −0.228 0.081 0.068 0.020 0.146 0.065 0.064 0.016 0.059 0.024 −0.132 0.007 -
15. Change in
Alcohol Use −0.027 0.031 0.153 0.002 0.011 −0.032 0.014 0.020 0.005 0.000 0.067 0.018 0.006 0.036 -

16. Change in Cannabis
Use (Smoking) −0.053 0.043 0.251 −0.015 0.005 0.003 −0.013 −0.007 −0.028 0.021 0.053 0.010 −0.045 0.017 0.247 -

17. Change in Cannabis
Use (Edibles) −0.031 0.002 0.056 −0.004 0.019 −0.004 −0.010 −0.013 −0.024 0.048 −0.013 0.020 0.017 0.030 0.247 0.593 -

3.1. Latent Profiles of Ecosystemic Resilience

After taking into consideration all combinations of classification indicators, a four-
model solution was suggestive of the optimal solution for each sex and grade group.
Next, we conducted two multigroup invariance tests of measurement equivalence for
sex and grade-group separately to ascertain whether class-specific conditional proba-
bilities between each group were equivalent (i.e., measurement equivalence). Based
on the sample size adjusted BIC and negative loglikelihood test difference test (-LL∆)
with scaling correction for robust maximum likelihood (cf ) [56], the model constrain-
ing the class-specific item response probabilities to be equal between male and female
adolescents [-LL (130) = 34,748.975; cf = 1.9789; SABIC = 70,073.050] did not demonstrate
a worse fit compared to the unconstrained model [-LL (133) = 34,744.271; cf = 2.0249;
SABIC = 70,076.913], with -LL∆ (3) = 2.3414, p = 0.50. However, based on these same cri-
teria, measurement equivalence was not obtained across grade-groups, indicating that
class-specific conditional response probabilities were not equivalent between 7–9th graders
and 10–12th graders. Thus, a separate LPA was conducted for each grade group at the third
stage of our analysis.

As mentioned above, the four-profile solution was the ideal solution for each grade
group collapsing across sex, indicated by a combination of SABIC, entropy, profile sample-
sizes, probability classification, and substantive interpretation (see Table 2). Note that
entropy was slightly lower than the general rule-of-thumb benchmark for the four-profile
solution among 7–9th graders (0.796), whereas a three-profile solution was slightly higher
than the benchmark (0.801). However, taking into consideration all statistical and the-
oretical criteria, particularly the similarity of fit and classification between a three vs.
four-profile solution, we felt that the four-profile solution yielded a more theoretically
consistent and distinct pattern of ecosystemic resilience profiles based on the standardized
indicator means.
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Table 2. Fit and Classification Criteria for One through Five Latent Profile Solutions.

Grade Group 7–9th

# of Profiles Converge
Without Errors -LL CF SABIC Entropy Smallest

Profile %
Class Assignment

Probability

1 Yes −20,097.845 2.019 40,303.889 - - -
2 Yes −19,560.895 2.04 39,287.852 0.686 35% 0.873/0.921
3 Yes −19,138.897 1.81 38,501.919 0.801 7% 0.854/0.987/0.920
4 Yes −18,861.622 1.65 38,005.334 0.796 7% 0.911/0.869/0.873/0.965
5 Yes −18,757.901 1.83 37,855.855 0.766 7% 0.928/0.814/0.798/0.862/0.960

Grade Group 10–12th

# of Profiles Converge
Without Errors -LL CF SABIC Entropy Smallest

Profile %

1 Yes −15,582.783 2.77 31,265.840 - - -
2 Yes −15,082.770 2.18 30,319.532 0.751 34% 0.900/0.937
3 Yes −14,753.500 1.84 29,714.718 0.816 6% 0.938/0.905/0.911
4 Yes −14,628.352 1.74 29,518.131 0.823 6% 0.934/0.901/0.894/0.889
5 Yes −14,528.806 1.59 29,372.758 0.847 2% 0.886/0.923/0.909/0.903/0.910

Note: Retained model highlighted in grey. -LL = negative loglikelihood; CF = Correction Factor; SABIC = Sample
Size Adjusted Bayesian Information Criterion.

Figure 1a,b provides the pattern of standardized mean scores for each of the four
profiles across indicators for 7–9th graders and 10–12th graders, respectively. To illustrate
the pattern of profile differences between ecosystemic indicators, significant inter-profile
differences in the means of each indicator are provided in Table 3. Indicator means were
compared within Mplus using the model constraint command to test the significance of the
mean difference of each indicator compared between each of the four profiles.
Int. J. Environ. Res. Public Health 2022, 19, x FOR PEER REVIEW 9 of 25 
 

 

 

 
Figure 1. (a) 7–9th Grade Latent Profiles for Four Classes; (b) 10–12th Grade Latent Profiles for Four 
Classes. Figure 1. (a) 7–9th Grade Latent Profiles for Four Classes; (b) 10–12th Grade Latent Profiles for

Four Classes.



Int. J. Environ. Res. Public Health 2022, 19, 11228 9 of 23

Table 3. Total and Profile-specific Sample Descriptives, Indicator Means, and Distal Means for Each Grade Group.

7–9th n = 1142 10–12th, n = 860

Ecosystemic Profiles
Average Risk

and Resilience
n = 588 (a)

High
Resilience
n = 394 (b)

Low
Resilience
n = 81 (c)

High Risk
n = 77 (d) Total

Average Risk
and Resilience

n = 379 (a)

High
Resilience
n = 330 (b)

Low
Resilience
n = 52 (c)

High Risk
n = 99 (d) Total

Categorical Descriptives i f (%) f (%) f (%) f (%) f (%) f (%) f (%) f (%) f (%) f (%)
Male 281 (47.79) 188 (47.72) 58 (71.60) 29 (37.66) 556 (48.69) 195 (51.45) 121 (36.67) 37 (71.15) 43 (43.43) 396 (46.05)

Female 307 (52.21) 206 (52.28) 23 (28.40) 48 (62.34) 584 (51.23) 184 (48.55) 209 (63.33) 15 (28.85) 56 (56.57) 464 (53.95)
Continuous Descriptives M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)

Age 13.78 (1.14) 13.88 (0.97) 13.98 (1.16) 13.78 (1.02) 13.83 (1.08) 16.61 (0.96) 16.65 (0.99) 16.54 (1.39) 16.74 (0.90) 16.63 (1.0)
Grade 8.06 (0.85) 8.09 (0.82) 8.11 (0.86) 8.05 (0.78) 8.08 (0.83) 10.87 (0.82) 10.98 (0.82) 10.77 (0.78) 10.97 (0.76) 10.91 (0.82)

Internal Vulnerability
COVID-19 Health Anxiety 2.55 (0.94) b,c 3.26 (0.83) a,c,d 2.18 (1.15) a,b,d 2.56 (0.98) b,c 2.78 (1.0) 2.35 (0.95) b,c 3.11 (0.86) a,c,d 2.0 (1.10) a,b,d 2.35 (0.98) b,c 2.61 (1.01)
Change in Negative Affect 3.17 (0.89) d 3.02 (0.93) d 3.06 (1.19) d 3.66 (0.98) a,b,c 3.15 (0.95) 3.04 (0.85) d 3.25 (0.95) 3.39 (1.23) 3.42 (0.90) a 3.19 (0.93)

COVID-19-SpecificMaladaptive Coping 1.11 (0.27) d 1.07 (0.21) d 1.17 (0.39) d 3.08 (0.70) a,b,c 1.24 (0.60) 1.27 (0.47) c,d 1.22 (0.39) c,d 1.62 (1.01) a,b,d 3.18 (0.76) a,b,c 1.51 (0.83)
Internal Assets

COVID-19-Specific Prosocial Coping 2.11 (0.83) b,d 2.79 (0.77) a,c 1.92 (0.86) b,d 2.56 (1.01) a,c 2.36 (0.82) 2.30 (0.71) b,c,d 2.78 (0.82) a,c 1.74 (0.90) a,b,d 2.61 (0.85) a,c 2.48 (0.83)
COVID-19-Specific Distracted Coping 3.29 (1.03) b,c 3.78 (0.93) a,c 2.67 (1.27) a,b,d 3.50 (0.98) c 3.43 (1.06) 3.21 (1.01) b,c,d 3.57 (0.96) a,c 2.22 (1.16) a,b,d 3.52 (0.94) a,c 3.33 (1.04)

COVID-19-Specific] School Engagement 1.88 (0.82) b,c 2.29 (0.94) a,c 1.39 (0.61) a,b,d 2.14 (0.93) c 2.00 (0.89) 1.80 (0.85) c 1.98 (0.89) c 1.49 (0.82) a,b,d 2.14 (0.97) c 1.89 (0.89)
Ethnic Identity Connection 3.43 (0.63) b,c,d 4.49 (0.51) a,c,d 1.60 (0.68) a,b,d 3.85 (0.93) a,b,c 3.70 (0.98) 3.40 (0.61) b,c,d 4.54 (0.49) a,c,d 1.41 (0.51) a,b,d 3.98 (0.75) a,b,c 3.79 (0.97)

Ethnic Identity Achievement 3.25 (0.59) b,c,d 4.38 (0.50) a,c,d 1.47 (0.66) a,b,d 3.57 (0.91) a,b,c 3.55 (1.00) 3.23 (0.56) b,c,d 4.51 (0.49) a,c,d 1.40 (0.47) a,b,d 3.99 (0.68) a,b,c 3.71 (1.0)
Awareness of Racism 3.05 (0.72) b,c,d 3.98 (0.79) a,c 1.46 (0.66) a,b,d 3.69 (0.89) a,c 3.32 (1.01) 3.05 (0.70) b,c,d 4.19 (0.73) a,c,d 1.58 (0.72) a,b,d 3.63 (0.81) a,b,c 3.47 (1.01)

Trait Resilience 1.93 (0.86) b,c 2.53 (0.84) a,c,d 1.18 (1.19) a,b,d 2.02 (1.12) b,c 2.10 (0.97) 2.41 (0.80) b,c 2.62 (0.85) a,c 1.34 (1.13) a,b,d 2.35 (0.90) c 2.43 (0.89)
External Adversity

Stressful Life Events 1.56 (1.50) d 1.77 (1.69) d 1.16 (1.69) d 2.93 (1.92) a,b,c 1.70 (1.65) 1.22 (1.36) d 1.66 (1.46) d 1.42 (1.46) d 3.11 (1.85) a,b,c 1.62 (1.58)
COVID-19-Specific School Challenges 2.50 (1.04) c,d 2.53 (1.03) c,d 1.85 (0.98) a,b,d 2.92 (1.01) a,b,c 2.49 (1.05) 2.26 (1.07) b,c,d 2.77 (1.03) a,c 1.95 (1.12) a,b,d 2.85 (0.96) a,c 2.50 (1.08)

External Resources
COVID-19-Specific Family Closeness 2.11 (0.83) b,c 2.75 (0.89) a,c,d 1.79 (0.92) a,b,d 2.23 (0.89) b,c 2.31 (0.92) 1.94 (0.82) b,c 2.43 (0.88) a,c,d 1.52 (0.80) a,b,d 2.18 (0.90) b,c 2.13 (0.89)

COVID-19-Specific Peer Closeness 2.17 (0.82) b 2.34 (0.87) a 2.19 (0.76) 2.29 (0.89) 2.24 (0.92) 2.32 (0.81) d 2.30 (0.84) d 2.26 (0.88) d 2.68 (0.85) a,b,c 2.35 (0.84)
Distal Outcomes

Change in Alcohol Use −0.09 (0.54) −0.13 (0.53) −0.09 (0.64) 0.20 (1.17) −0.08 (0.61) −0.11 (0.65) −0.08 (0.56) −0.08 (0.76) 0.37 (1.08) −0.04 (0.70)
Change in Cannabis Use: Smoking −0.03 (0.49) −0.12 (0.53) 0.07 (0.56) 0.41 (1.11) −0.02 (0.58) −0.37 (0.67) −0.04 (0.71) −0.06 (0.98) 0.46 (1.23) 0.02 (0.81)

Change in Cannabis Use: Edibles −0.07 (0.47) −0.10 (0.46) 0.01 (0.32) 0.22 (0.96) −0.06 (0.52) −0.07 (0.55) −0.12 (0.56) −0.25 (0.83) −0.06 (0.78) −0.10 (0.61)

Note: i Totals exclude missing data on descriptive questions. Superscript letters on indicator means indicate significant differences in the standardized means between referent profile
and another profile at p < 0.05: a = Average Risk and Resilience; b = High Resilience; c = Low Resilience; d = High Risk.



Int. J. Environ. Res. Public Health 2022, 19, 11228 10 of 23

Latent Profiles

Total and profile-specific sample sizes, descriptives, indicator means, and distal means
are provided in Table 3 for each grade group. Theoretical interpretation of the four profile
patterns was grounded within the ERM framework. The largest profile, describing approxi-
mately 50% of the 7–9th grade sample and 43% of the 10–12th grade sample, was labeled
Average Risk and Resilience. This profile characterized AI adolescents with average levels
of vulnerabilities, assets, adversities, and resources.

The next largest profile, representing approximately 35% of the 7–9th sample and
38% of the 10–12th grade sample was labeled High Resilience. This profile characterized
adolescents who reported higher levels of assets and resources relative to the other profiles.
The third profile, labeled Low Resilience, represented approximately 8% of the 7–9th sample
and 6% of the 10–12th grade sample. This profile characterized adolescents who reported
significantly lower levels of all psychological and behavioral assets compared to the other
profiles. Finally, the fourth profile, labeled High Risk, described approximately 7% of the
7–9th grade sample and 12% of the 10–12th grade sample. Adolescents with this profile
were most notably characterized by high psychological and behavioral vulnerabilities, as
well as external adversities.

3.2. Auxiliary Analyses
3.2.1. Sex

The multinomial logistic coefficients (log-odds), p-values, odds ratios, and 95% confi-
dence intervals for the odds of membership in each profile for male vs. female adolescents
are provided below, which were derived from the R3STEP auxiliary three-step approach
available within Mplus [55]. The odds ratios represent the strength of the relationship
between the auxiliary covariate (i.e., being female) and membership in a designated profile
compared to a referent profile. The proportion of male and female adolescents within each
latent profile are provided in Table 3.

7–9th Grade Profiles

Significant differences in the odds of profile membership were found for the Low
Resilience profile relative to the other three profiles. Female adolescents in the 7–9th grade
were approximately 3–5 times more likely than male adolescents to have High Resilience
(b = 1.13, p = 0.001, OR = 3.1, 95% CI [1.6, 5.9]), Average Risk and Resilience (b = 1.17,
p = 0.001, OR = 3.2, [1.6, 6.5]), or High Risk (b = 1.57, p < 0.001, OR = 4.8, [2.9, 8.1]) profiles,
compared to the Low Resilience profile.

By contrast, adolescents’ sex did not discriminate their odds of membership in the
High Risk profile compared to either the Average Risk and Resilience (b = –0.40, p = 0.189,
OR = 0.67, 95% CI [0.37, 1.22]), or High Resilience profiles (b = –0.44, p = 0.183, OR = 0.64,
[0.34, 1.23]), nor for the Average Risk and Resilience profile compared to the High Resilience
profile (b = −0.041, p = 0.827, OR = 0.96, [0.67, 1.38]). Thus, for 7th and 9th graders, AI
adolescents’ sex only discriminated their odds of membership in the Low Resilience profile,
with female adolescents least likely, and male adolescents most likely to be characterized
by Low Resilience.

10–12th Grade Profiles

Adolescents’ sex discriminated their odds of membership in both the Low Resilience
profile and Average Risk and Resilience profiles. Similar to 7–9th grade female adolescents,
those in 10th–12th grade were approximately 2–5 times more likely than male adolescents
to be characterized by the Average Risk and Resilience (b = 0.86, p < 0.001, OR = 2.4, 95%
CI [1.6, 3.5]), High Risk (b = 1.24, p < 0.001, OR = 3.5 [2.0, 5.8]), or High Resilience (b = 1.59,
p < 0.001, OR = 4.9, [3.1, 7.8]) profiles compared to the Low Resilience profile. Thus, once
again, female adolescents were the least likely, and male adolescents were the most likely,
to be characterized by a Low Resilience profile.
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Furthermore, female adolescents were twice as likely to have a High Resilience profile
compared to the Average Risk and Resilience profile (b = 0.72, p < 0.001, OR = 2.1[1.4, 3.0]).
However, adolescents’ sex did not discriminate their odds of profile membership in the
High Risk profile compared to High Resilience (b = 0.35, p = 0.295, OR = 1.41, [0.74, 2.71], or
Average Risk and Resilience (b = −0.38, p = 0.061, OR = 0.69, [0.46, 1.02] profiles.

3.2.2. Distal Outcomes: Mean Comparisons of Substance Use Changes between Profiles

Equality of mean changes in alcohol use, marijuana smoking, and marijuana edible use
across ecosystemic profiles was tested using the 3-step BCH auxiliary procedure available
within Mplus. Overall, the absolute magnitude of change in AI adolescents’ alcohol use,
cannabis smoking, and cannabis edible use was small, though there were some inter-profile
differences. Results are illustrated in Table 4, and significant differences across profiles are
discussed below.

Table 4. Mean Comparisons Between Ecosystemic Profiles of Substance use Changes During the
COVID-19 Pandemic.

7–9th Grade

Average Risk
and Resilience

(a)
High Resilience

(b)
Low Resilience

(c)
High Risk

(d)
Distal Outcome χ2 p M S.E. M S.E. M S.E. M S.E.

Change in Alcohol Use 4.34 0.228 −0.089 0.027 −0.129 0.036 −0.087 0.066 0.197 0.137
Change in Cannabis
Use (Smoking) 20.21 <0.001 −0.031 d 0.029 −0.118 c,d 0.031 0.070 b,d 0.048 0.405 a,b,c 0.150

Change in Cannabis
Use (Edibles) 16.84 0.001 −0.074 d 0.027 −0.103 d 0.029 0.006 0.080 0.217 a,b 0.097

10–12th Grade

Average Risk
and Resilience

(a)
High Resilience

(b)
Low Resilience

(c)
High Risk

(d)
Distal Outcome χ2 p M S.E. M S.E. M S.E. M S.E.

Change in Alcohol Use 34.45 <0.001 −0.112 d 0.017 −0.078 d 0.019 −0.076 d 0.074 0.374 a,b,c 0.101
Change in Cannabis
Use (Smoking) 125.33 <0.001 −0.050 d 0.036 −0.049 d 0.071 −0.060 d 0.147 0.528 a,b,c 0.066

Change in Cannabis
Use (Edibles) 3.63 0.304 −0.066 0.044 −0.124 0.044 −0.066 0.044 −0.055 0.078

Note. Letter superscripts indicate profile is significantly different (p < 0.05) than a different profile labeled
according to the specified superscript: a = Average Risk and Resilience; b = High Resilience; c = Low Resilience;
d = High Risk.

Change in Alcohol Use

1. 7–9th Grades

The omnibus test was not significant, with χ2(3) = 4.34, p = 0.228, indicating no profile
differences in alcohol use change among 7th–9th graders.

2. 10–12th Grades

The omnibus test was significant, with χ2(3) = 34.45, p < 0.001. Adolescents with a
High Risk profile reported the greatest increases in alcohol use (M = 0.374), relative to those
with the other three profiles: Low Resilience (M = −0.08, p = 0.002), Average Risk and
Resilience (M = −0.11, p < 0.001), and High Resilience (M = −0.08, p < 0.001). Interestingly,
adolescents with a High Resilience, Low Resilience, or Average Risk and Resilience profile
reported decreases in alcohol use, with no significant differences in change between profiles
(High Resilience vs. Low Resilience, p = 0.981; High Resilience vs. Average Risk and
Resilience, p = 0.074; Average Risk and Resilience vs. Low Resilience, p = 0.651).
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Change in Cannabis Use (Smoking)

1. 7–9th Grade

The omnibus test was significant, with χ2(3) = 20.21, p < 0.001. Again, adolescents with
the High Risk profile reported significantly greater increases in cannabis smoking (M = 0.41)
relative to adolescents with any other profile: Low Resilience (M = 0.07, p = 0.031); High
Resilience (M = −0.12, p < 0.001); and Average Risk and Resilience (M = −0.03, p = 0.006).
Additionally, adolescents with the Low Resilience profile reported significantly greater
increases in cannabis smoking relative to those with a High Resilience profile (p = 0.003),
but not those with the Average Risk and Resilience profile (p =0.054). Although adolescents
with the High Resilience profile reported larger average decreases in cannabis smoking
than those with the Average Risk and Resilience profile, the difference was not statistically
significant (p = 0.074).

2. 10–12th Grades

The omnibus test was significant, with χ2(3) = 125.33, p < 0.001. Again, adolescents
with the High Risk profile reported the greatest increases in cannabis smoking (M = 0.53)
compared to all other profiles: Low Resilience (M = −0.06, p = 0.004), Average Risk and
Resilience (M = −0.05, p < 0.001), and High Resilience (M = −0.05, p < 0.001). Similar
to their changes in alcohol use, adolescents with High Resilience, Low Resilience, and
Average Risk and Resilience profiles all reported similar decreases over the first year of the
COVID-19 pandemic (High Resilience vs. Low Resilience, p = 0.956; High Resilience vs.
Average Risk and Resilience, p = 0.992; Average Risk and Resilience vs. Low Resilience,
p = 0.945).

Change in Cannabis Use (Edibles)

1. 7–9th Grades

The omnibus test was significant, with χ2(3) = 16.84, p = 0.001. On average, adolescents
with the High Risk profile reported significantly greater increases in edible use (M = 0.22)
compared to those with the Average Risk and Resilience (M = −0.07, p = 0.006) and the
High Resilience profiles (M = −0.10, p < 0.001), but not the Low Resilience profile (M = 0.01,
p = 0.065). Adolescents with High Resilience, Low Resilience, or Average Risk and Re-
silience profiles demonstrated no significant differences in their magnitude of change over
the first year of the pandemic (High Resilience vs. Low Resilience, p = 0.234; High Resilience
vs. Average Risk and Resilience, p = 0.508; Average Risk and Resilience vs. Low Resilience,
p = 0.326).

2. 10–12th Grades

The omnibus test was not significant, with χ2(3) = 3.63, p = 0.304, indicating no
profile differences in the magnitude of change in use of edible cannabis use among
10th–12th graders.

4. Discussion

The study findings support the hypothesized COVID-19-specific ecosystemic resilience
profiles. Likewise, the findings support the application of a person-centered ecosystemic
framework to identify which AI adolescents are most likely to experience substance use
changes during a life-altering crisis like COVID-19, based on ecosystemic factors of risk
and resilience.Four profiles emerged for both grade groups in the present sample of AI
youth: (1) an Average Risk and Resilience profile characterized by moderate or mixed
levels of all ecosystemic indicators (43–50%); (2) a High Resilience profile characterized by
relatively high internal assets and external resources (35–38%); (3) a Low Resilience profile
characterized by relatively low internal assets and external resources (6–8%); and (4) a High
Risk profile characterized by high internal vulnerabilities and external adversities (7–12%).
AI male adolescents in both grade groups were most likely to be characterized by Low
Resilience relative to any other profile. Finally, inter-profile differences in alcohol and
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cannabis use changes were limited. Adolescents with a High Risk profile reported the
largest changes (increases) in alcohol and cannabis use during COVID-19—depending on
the grade group. However, there were no consistent inter-profile differences in substance
use changes between AI adolescents most likely to be characterized by the other three
profiles. Our findings support a person-centered approach to understanding ecosystemic
resilience and underline how relatively complex patterns of socio-environmental resources
and adversity, in conjunction with psychological assets and vulnerabilities, may predict
increased or decreased substance use among reservation-area AI youth exposed to an
unprecedented and large-scale crisis like COVID-19.

4.1. Ecosystemic Resilience Profiles

The emergence of High Resilience, Low Resilience, and High Risk profiles supports
our first hypothesis that a profile characterized by high assets and resources with moderate
adversity and vulnerability, and a profile characterized by high adversity and vulnerability
with moderate to low assets and resources, would derive from the indicators based on the
ERM; however, the pattern of indicators within each profile was complex. For example, AI
youth with a High Resilience profile did not necessarily report lower levels of vulnerability
or adversity, nor did youth with a Low Resilience profile report higher levels of vulnera-
bility and adversity. Furthermore, youth characterized by the High Risk profile reported
moderately high levels of many assets and resources. These findings are consistent with
how the extant research conceptualizes resilience, that is, as positive adaption in response to
adversity or vulnerability, not the complete absence of these risk factors [57]. Furthermore,
ecosystemic perspectives of resilience have emphasized that risk and resilience are not
mutually exclusive; rather, they reflect dynamic and context-specific processes contributing
to adolescents’ positive or negative behavioral outcomes [8]. Indeed, multisystem frame-
works of resilience argue that moderate levels of adversity induce stress inoculation, which
promote adaptive functioning in the face of future adversity. On the other hand, heightened
levels of adversity and vulnerability can overwhelm existing stress-responsive systems
within individuals, leading to a struggle to cope despite pre-existing resilience promoting
assets and resources [58].

A large proportion of AI adolescents were most likely to be characterized by a High
Resilience profile. Thus, a resilient response to the stress of COVID-19 was normative
among AI youth, which is broadly consistent with the extant resilience research [59–62].
Among the assets and resources measured across both grade groups, high levels of family
closeness, AI identity connectedness, and AI identity achievement best distinguished the
High Resilience profile. Unexpectedly, high levels of COVID-19 health anxiety were also a
distinguishing indicator of High Resilience.

Family closeness is a critical resource for promoting resilience among AI youth [30,63],
as AI families are the mechanism by which adolescents learn about their cultural beliefs,
values, and traditions. From an indigenous perspective, family closeness is an important
feature of a resilient family [64,65]. Although large sample-size empirical works addressing
COVID-19’s effects on reservation-dwelling AI families are not available, findings from a
recent mixed-method rapid-assessment study of risk and resilience among urban AI and
Alaska Native youth reported increases in family cohesion and relatively low levels of
family conflict during the extended stay-at-home mandates in place after the COVID-19
onset [22]. The present study supports and extends this work by demonstrating that greater
levels of family closeness among reservation-dwelling AI youth was a strong indicator of
resilience during COVID-19.

High Resilience youth also reported the strongest feelings of connectedness, embed-
ded achievement, and awareness of racism in relation to their AI identity. Based on theories
of social identity [66–68], Oyserman and colleagues developed the Tripartite Model of
racial–ethnic identity [46], which posits that these three dimensions interact to promote
prosocial behaviors and positive self-regard—all strongly linked to resilience across multi-
ple populations [28]. According to the Tripartite model, connectedness, or a positive sense



Int. J. Environ. Res. Public Health 2022, 19, 11228 14 of 23

of in-group belonging and racial–ethnic group pride, reinforces the salience of adolescents’
racial–ethnic identity within their self-concepts and strengthens their motivation to act
in accordance with their groups’ norms and values—particularly in the face of discrimi-
nation. Embedded achievement, or the belief that attainment is a quality of individuals
in adolescents’ racial–ethnic group, likewise buffers against the experience of negative
stereotyping and acts as a behavioral guide for adolescents’ prosocial enactment of their
racial–ethnic identity. Awareness of racism, or an adolescents’ knowledge that others
may underestimate their capabilities and undervalue their achievements because of their
racial–ethnic identity, has been shown to buffer against the impact of negative expectations
and promote persistence in achieving positive outcomes [69]. In particular, awareness of
racism (as it is defined within the Tripartite model) enables adolescents to make attributions
of negative feedback to discrimination against their racial–ethnic group, rather than to their
own perceived capabilities [70].

Several studies have demonstrated that a strong racial–ethnic identity, and similar
constructs like ethnic pride and cultural identity, are protective against behavioral risk for
AI youth [71–73]. For example, Kulis and colleagues found that ethnic pride promoted
anti-drug norms among AI youth [74], while Baldwin and colleagues found that cultural
identification buffered the effect of stressful life events and protected against engagement in
risky behaviors via AI adolescents’ relationships with their family and prosocial peers [47].

Surprisingly, High Resilience youth also reported the highest levels of anxiety over the
impact of COVID-19 on themselves and their loved ones. The fact that High Resilience AI
youth also reported high internal vulnerabilities does not contradict prevailing theories of
resilience. However, it is possible that, at the person-level, anxiety over COVID-19’s impact
on loved ones operated as an internal asset among High Resilience youth. For example,
COVID-19-related concern for others has been linked to a sense of altruism and empa-
thy [75], which is positively related to psychological well-being among adolescents [76].
Likewise, given their strong racial–ethnic connectedness, high resilience AI youth may
have been more concerned over the health and well-being of those within their respective
reservation communities, particularly in light of the severe impacts of COVID-19.

Supporting this inference, Whitesell and colleagues found a positive relationship be-
tween AI adolescents’ community-mindedness and the strength of their AI identities,
along with evidence that cultural identity is key to the development of community-
mindedness [77]. As such, heightened COVID-19 anxiety may be indicative of greater
community-mindedness among AI youth with stronger racial–ethnic identities.
Re-categorizing COVID-19-specific health anxiety as an internal asset rather than a vul-
nerability would provide a more consistent and interpretable pattern of indicators for
both the High Resilience and the Low Resilience Profiles, as youth characterized by the
latter reported the lowest levels of COVID-19 anxiety and racial–ethnic identity in both
grade groups.

Youth in both grade groups most likely to be characterized by a Low Resilience profile
reported the lowest levels of all internal assets, particularly school engagement, family
closeness, and all three dimensions of racial–ethnic identity. They also reported moderately
few stressful life events, maladaptive coping, and fewer school challenges than AI youth
most likely to be characterized by the other three profiles. This finding is unsurprising, as
resilience, by definition, cannot manifest in the relative absence of vulnerabilities or adverse
conditions. Nevertheless, the magnitude of difference in levels of racial–ethnic identity
between adolescents with a Low Resilience profile vs. the other profiles is prominent, and
suggests Low Resilience youth feel disengaged from their AI culture and disconnected
from other members of their AI communities. This disconnection is also illustrated in their
low levels of family closeness [65].

Unfortunately, it is not possible to determine whether Low Resilience AI youth ex-
perienced a reduced sense of racial–ethnic identity prior to COVID-19. However, the
onset of COVID-19 held significant social and cultural consequences for AI communities,
particularly as shelter-in-place mandates were enacted by tribal governments to mitigate
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the extremely high rates of COVID-19-related deaths. Although these proactive mandates
were necessary for the survival of vulnerable AI communities, prolonged isolation from
friends, extended family members, and elders, as well as the inability to engage in cultural
traditions and practices outside of their homes, may have negatively impacted the cultural
connectedness of reservation-dwelling AI youth—particularly those who were already
vulnerable to cultural loss or disconnection [78].

Indigenous peoples, including AI adolescents, continue to be subjected to substantial
intergenerational trauma caused by colonial policies that disconnect indigenous youth from
their families, cultural traditions, and ways of life [79]. It is important to recognize that
cultural disconnection is a result of historical injustices that continue to impair many AI ado-
lescents’ access to and engagement with cultural resources that promote resilience [80]. It is
inappropriate to conclude that AI youth most likely to be characterized by a Low Resilience
profile have an innate character flaw or personal deficiency that is impeding their resilience.
Instead, the emergence of a Low Resilience profile in this study underscores a critical need
for more research addressing the complex dynamics involved in the relationships between
racial–ethnic identity, historical loss, and AI adolescents’ manifested resilience.

AI youth most likely to be characterized by a Low Resilience profile were significantly
more likely to be male relative to any other profile across both grade groups. These results
may be consistent with prior studies indicating that AI girls experience a greater sense
of, or connection to, their AI identities [81–83]. For example, using a sample of AI youth
attending a Midwest tribal charter school, Graham found evidence indicating that AI
boys had lower enculturation scores than AI girls [83]. Whitesell and colleagues found
similar results; AI girls within their study reported a stronger sense of AI identity than the
AI boys [81].

Although colonization disrupted the traditional gender roles of indigenous men and
women within their respective cultures, many North American tribes were historically ma-
triarchal, particularly regarding the responsibility of teaching cultural values and traditions
to the next generation [84]. Thus, the persistence of these traditions from generation to
generation may empower AI girls and adolescents to engage more with their indigenous
cultural traditions and values. Furthermore, there is some indication that the cultural losses
wrought by European colonization, the consequences of which continue to perpetuate
through intergenerational transmission of trauma, have had a distinctly negative impact
on cultural engagement among male AI adolescents [82,85,86].

Across both grade groups, AI youth most likely to be characterized by a High Risk
profile reported significantly more stressful life events in the 12 months prior to taking
the survey, and marked levels of maladaptive coping with COVID-19 stress. Moreover,
High Risk 7–9th graders reported increases in negative affect and greater school challenges
over the course of the COVID-19 pandemic compared to other AI adolescents. Interest-
ingly, high risk AI youth in both grade groups also reported average to moderately high
levels of certain assets and resources, such as racial–ethnic identity, prosocial coping, and
family closeness.

High Risk AI adolescents reported a large accumulation of stressful events just before
or during the COVID-19 crisis in 2020—an average of 3 out of 7 stressful events, compared
to an average of 1–2 among AI youth most likely to be characterized by other profiles.
Additionally, the stressful events most commonly reported by High Risk youth may have
been qualitatively different than those of their peers. For example, 40% of High Risk
AI youth reported having a friend attempt suicide compared to 11–18% of other youth,
and 11% reported being in a serious car accident, compared to 3–5% of other youth. For
these High Risk adolescents, experiencing an accumulation of stressful life events during
an unprecedented, long-term, and life changing crisis such as the COVID-19 pandemic
may have overwhelmed the compensatory effects of their existing assets and resources.
Prior works also corroborate this potential phenomenon; in their study of the cumulative
effects of risk and promotive factors characterizing adolescent resilience, Ostaszewski
and Zimmerman found that the effects of cumulative promotive factors on adolescents’
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behavioral risk was substantially smaller in magnitude than the effects of cumulative
risk factors [87].

A High Risk profile in the context of COVID-19 is not only indicated by accumu-
lated stressful life events, but also by strikingly high levels of substance use to cope with
COVID-19 stress (i.e., maladaptive coping behaviors). Notably, High Risk youth and High
Resilience youth across both grade groups reported nearly equivalent levels of prosocial
and distracted behaviors to cope with stress. In fact, the High Risk and High Resilience
profile are illustrated by a similar pattern of indicators, apart from their stressful event
accumulation and engagement in maladaptive coping. It appears that, despite engaging in
the same prosocial behaviors to cope with stress; the accumulation of stressful life events
in addition to engagement in maladaptive coping behaviors undermined High Risk AI
adolescents’ utilization of their assets and resources that would support a resilient response
to COVID-19 stress [29].

4.2. Inter-Profile Changes in Cannabis and Alcohol Use following the Onset of COVID-19

The magnitudes of change in alcohol and cannabis use (either decreases or increases)
were relatively small across profiles. However, significant inter-profile differences did
emerge in partial support of our second hypothesis. Relative to the changes observed
among adolescents most likely to be characterized by the other three profiles, High Risk
youth reported the largest increases in cannabis smoking during the COVID-19 pandemic
across both grade groups. Interestingly, however, there were no significant inter-profile
differences in the absolute values of change between the Average Risk and Resilience, High
Resilience, and Low Resilience youth in either grade group, except for cannabis smoking
among 7–9th graders. High Resilience 7–9th graders reported significant decreases in
cannabis smoking relative to Low Resilience youth, who reported small average increases.

That High Risk youth reported the largest increases in substance use across grade
groups over the course of the COVID-19 pandemic is consistent with present study expec-
tations, as is that High Resilience youth reported overall decreases in alcohol and cannabis
youth. However, the relative lack of inter-profile substance use differences between High
Resilience and Low Resilience profiles was unexpected.

Notably, High Resilience and Low Resilience AI youth share similarly low levels of
maladaptive coping and stressful life events, high levels of which strongly indicate the
probability of having a High Risk profile. Thus, levels of maladaptive coping and number
of stressful life events may be the primary factors driving the pattern of inter-profile differ-
ences in substance use changes observed within the present study. While engagement in
prosocial behaviors may enable most youth to maintain resilience in the face of moderate
stress, for the High Risk youth in this study, the prosocial coping strategies they employ
do not appear to mitigate the impact of their cumulative stressful experiences. From an
ecosystemic perspective, resilience is only experienced when the strategy an individual
employs to cope with adversity successfully mitigates the impact of cumulative risk [88].
These findings emphasize the importance of understanding why, and under what condi-
tions, adolescents choose to use substances to cope with their stress. The intensity of stress
appears to be an important factor in the present study; however, other unmeasured external
or internal factors may have also contributed to these person-level differences—such as
having easier access to alcohol or cannabis during the COVID-19 pandemic, or greater
persistence in efforts to obtain drugs despite decreases in availability [89].

Although the present study fills an important gap in the literature regarding AI
resilience and substance use during the COVID-19 pandemic, the findings should be
considered in light of their limitations. First, this study relies on a cross-sectional sample
of AI youth living on or near reservations; thus, adolescents’ self-reported experiences
during the pandemic, as well as changes in substance use behaviors, may be subject to
recall error. Second, the three-step approach used to evaluate inter-profile differences in
substance use changes as a distal outcome cannot accommodate control variables. Thus,
this study does not control for whether adolescents reported using alcohol or cannabis
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prior to the onset of COVID-19. However, the three-step approach for testing auxiliary
covariates and distal outcomes of profile membership overcomes several disadvantages
of other approaches by accounting for the potential misclassification that occurs during
estimation of the probability of each participant’s membership in each profile [55].

Third, though the broader study’s sampling methodology targeted a nationally
representative-sample of AI youth attending reservation-serving schools, the impacts
of COVID-19 on school operating conditions during the spring of 2021 introduced recruit-
ment and participation challenges, and school participation rates were below past rates
of OYOF school participation. Thus, generalizability may be impacted, as participating
schools were likely to be better-resourced than non-participating schools. Similarly, at-
tendance rates were low for all surveyed schools; as such, students with regular school
attendance were more likely to be surveyed than students without regular school atten-
dance Thus, the impact of COVID-19 on reservation-area AI students’ risk and resilience is
likely underestimated.

5. Conclusions

Using an ecosystemic resilience model as the theoretical framework for this study,
the primary objective was to identify ecosystemic profiles of resilience indicated by both
COVID-19-specific and non-COVID-19-specific risk and protective factors among
reservation-dwelling AI youth. With these emergent profiles, we examined inter-profile
differences in the extent to which AI adolescents’ alcohol use, cannabis smoking, and
cannabis edible use changed during the first year of the COVID-19 pandemic. This study
presents two major findings. First, four distinct ecosystemic profiles emerged among 7–9th
graders, and 10–12th graders, respectively: an Average Risk and Resilience profile, a High
Resilience profile, a Low Resilience profile, and a High Risk profile. While each profile
was characterized by distinct levels of ecosystemic internal vulnerabilities and assets, as
well as external resources and adversities, only AI youth most likely to be characterized
by a High Risk profile reported changes (increases) in alcohol use, cannabis smoking, and
cannabis edibles after the onset of COVID-19 that were significantly different from those of
the other three profiles. Based on these findings, future works, including strength-based
or resilience focused prevention research, should take into consideration the heterogene-
ity of risk and resilience within the reservation-dwelling AI adolescent population. This
study also indicates that implementation of substance use prevention interventions should
accommodate the needs of diverse ecosystemic profiles of risk and resilience that emerge
within adolescent populations.
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Appendix A

Table A1. Indicators of Ecosystemic Risk and Resilience.

Internal Vulnerabilities Cronbach’s
Alpha Scale

COVID-19 Health Anxiety: How worried are you about. . . 0.915

1 = Not worried
2 = A little worried

3 = Worried
4 = Very worried

. . . getting COVID-19?
. . . long-term health problems if you get COVID-19?

. . . a family member getting COVID-19?
. . . dying from COVID-19?

. . . a family member dying from COVID-19?
. . . giving someone else COVID-19?

Change in Negative Affect: Compared to before COVID-19, are you. . . 0.923

1 = Much less
2 = Less

3 = About the same
4 = More

5 = Much more

. . . more or less sad now?
. . . more or less lonely now?
. . . more or less bored now?

. . . more or less depressed now?
. . . more or less angry now?

. . . more or less worried now?

. . . more or less anxious now?
. . . having more or less trouble sleeping now?
. . . more or less interested in normal activities?
. . . having more or less trouble concentrating?

COVID-19-Specific Maladaptive Coping: How often have you done each of the
following to deal with your stress related to COVID-19? 0.811 1 = Never

2 = Not very often
3 = Sometimes

4 = Often
5 = Very often

Drinking alcohol
Using tobacco (smoking, chewing or vaping)
Using marijuana (smoking, edibles, vaping)

Using other illegal drugs

Internal Assets

COVID-19-Specific Prosocial Coping:How often have you done each of the
following to deal with your stress related to COVID-19? 0.623 1 = Never

2 = Not very often
3 = Sometimes

4 = Often
5 = Very often

Meditation/Mindfulness practices/Prayer
Exercising

Joining in family activities like games or sport
Talking to someone about my stress (parents, school counselors, or doctors)

Volunteer work in my community
COVID-19-Specific Distracted Coping: How often have you done each of

the following to deal with your stress related to COVID-19? 0.627 1 = Never
2 = Not very often

3 = Sometimes
4 = Often

5 = Very often

Talking with friends virtually
Using social media

Watching TV/Playing video games
COVID-19-Specific School Engagement: Please rate how true each statement

below is for you: 0.761 1 = Not at all true
2 = A little true

3 = True
4 = Very true

I attend school more (either remotely or in person) than before COVID-19.
I am getting better grades now than before COVID-19.
I am enjoying school more now than before COVID-19.

Ethnic Identity Connection: For each statement below, say how close it is to your
opinion using the following scale: 0.776 1 = Strongly disagree

2 = Disagree
3 = Neither agree nor

disagree
4 = Agree

5 = Strongly agree

It is important to me to think of myself as American Indian
I feel that I am part of the American Indian community.
I feel close to others in the American Indian community.

I have a lot of pride in what members of the
American Indian community have achieved.
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Table A1. Cont.

Internal Vulnerabilities Cronbach’s
Alpha Scale

Ethnic Identity Achievement: For each statement below, say how close it is to your
opinion using the following scale: 0.798 1 = Strongly disagree

2 = Disagree
3 = Neither agree nor

disagree
4 = Agree

5 = Strongly agree

It helps me when others in the American Indian community are successful.
It is important for my family and the American Indian community

that I succeed in school.
If I work hard and get good grades, other American

Indian people will respect me.
If I am successful, it will help the American Indian community.

Awareness of Racism: For each statement below, say how close it is to your opinion
using the following scale: 0.713 1 = Strongly disagree

2 = Disagree
3 = Neither agree nor

disagree
4 = Agree

5 = Strongly agree

As an American Indian, the way I look and speak influences what
others expect of me.

Some people will treat me differently because I am American Indian.
People might have negative ideas about my abilities because

I am American Indian.
Things in the American Indian community are not as good as they could

be because of lack of opportunity.
Trait Resilience: Please rate how much you agree with the following statements as

they apply to you over the past month. 0.887

0 = Not at all true
1 = Rarely true

2 = Sometimes true
3 = Often true

4 = True nearly all of
the time

I am able to adapt when changes occur.
Under pressure, I stay focused and think clearly.

I am not easily discouraged by failure.
I try to see the humorous side of things when I am faced with problems.

I tend to bounce back after illness, injury or other hardships.
I think of myself as a strong person when dealing with

life’s challenges and difficulties.
I can deal with whatever comes my way.

Having to cope with stress can make me stronger.
I believe I can achieve my goals, even if there are obstacles.

I am able to handle unpleasant or painful feelings
like sadness, fear, and anger.

I am able to adapt when changes occur.
Under pressure, I stay focused and think clearly.

I am not easily discouraged by failure.

External Adversity

Stressful Life Events: In the past 12 months, did any of the following
events happen to you? NA

0 = No
1 = Yes

Entered school as a new or transfer student.
Had a parent or guardian be unable to find employment.

Found out people are gossiping about you.
Had a friend attempt suicide.

Had a serious argument with a friend.
Broke up with a boyfriend/girlfriend or significant other.

Was in a serious car wreck.
Entered school as a new or transfer student.

COVID-19-Specific School Challenges: Please rate how true each
statement below is for you: 0.826 1 = Not at all true

2 = A little true
3 = True

4 = Very true

It is harder for me to focus on my schoolwork.
I am falling behind in my schoolwork more.

I am more worried about school.

External Resources

COVID-19-Specific Family Closeness: Please rate how true each
statement below is for you: 0.706 1 = Not at all true

2 = A little true
3 = True

4 = Very true

I spend more time with my family.
My family is closer.

My parents/guardians supervise my activities more.
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Table A1. Cont.

Internal Vulnerabilities Cronbach’s
Alpha Scale

COVID-19-Specific Peer Closeness: Please rate how true each
statement below is for you: 0.573 a 1 = Not at all true

2 = A little true
3 = True

4 = Very true

I see my friends more in person since COVID-19 began.
I feel closer to my friends since COVID-19 began.

Distal Outcomes

After COVID-19 started, how much did your use of alcohol change? NA −2 = Decreased a lot
−1 = Decreased a little

0 = No change
1 = Increased a little
2 = Increased a lot

After COVID-19 started, how much did your
smoking of marijuana change? NA

After COVID-19 started, how much did your
use of marijuana edibles change? NA

a: This is a bivariate correlation (r).
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