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The current study draws upon two theoretical
frameworks: 1) Cumulative stress models and 2) The
disaster conceptual model. Cumulative stress models
posit that exposure to multiple stressors can impact
individuals according to an interactive, dose-response
model, in which stressors both accumulate and
interact to increase or decrease mental health risk.⁹
The disaster conceptual model posits that the effects
of disasters on youth are influenced by factors across
ecological systems, including individual (e.g., age,
gender), social (e.g., social support), and
environmental factors (e.g., community poverty).¹⁰
Based on these frameworks, the current study
hypothesizes that exposure to multiple disasters may
lead to a disaster cascade that exacerbates the
negative impact of each subsequent disaster on youth
mental health outcomes. Therefore, youth living in
communities with higher levels of disaster exposure
would have higher risk of depression and suicidality
compared to youth living in areas with less disaster
exposure. However, disaster characteristics, individual-
level factors, and community characteristics will
interact to either increase or decrease risk for
depression and suicidality for youth.  

Today’s youth have been burdened with the rising
frequency and intensity of weather-related disasters
due to climate change.¹ Although decades of
literature indicate that youth are particularly
vulnerable to mental health problems following
disaster exposure,² limitations of existing studies
include: a focus on single disaster events,³
evaluating post-traumatic stress symptoms as the
primary outcome,⁴ a focus on individual and
psychological risk factors,⁵ and a lack of
sociodemographic diversity within study samples.⁶ 
 Furthermore, few research studies have assessed
how community-level (rather than individual-level)
exposure to multiple and diverse weather-related
disaster events impacts individual youth depression
and suicidality. This is a critical gap in the literature,
given that communities are increasingly
experiencing multiple types of weather-related
disasters in close geographic and temporal
proximity, and rates of depression⁷ and suicidality⁸
in youth continue to rise.

The current study aims to build a large and
sociodemographically diverse integrative dataset
to investigate the relationship between district-
level cumulative disaster exposure, individual-
level youth demographics and adverse
experiences, district-level factors, and youth
depression and suicidality. The study fills an
important gap in the literature and contributes
to the advancement of our understanding of the
complex relationship between weather-related
disaster exposure and youth depression and
suicidality. 

Alexa Riobueno-Naylor, MA; Mauricio Montes, BA, BS; Summer S. Hawkins, PhD; Christopher Baum, PhD; Betty S. Lai, PhD
Boston College, Chestnut Hill, MA 

Twitter: @AlexaRiobueno
Email: riobueno@bc.edu

 Let's Connect! Do you have feedback, questions, or
ideas for additional consideration

related to this research? Please let me
know by filling out this Google form: 

What is the best way to evaluate the severity
of disaster impact on the district? 
Would it be helpful to include an additional
socioeconomic status indicator related to
proportion of free and reduced-price lunch in
the district? 
What are some sources of data related to
disaster-related displacement?
What is the best way to address issues of
collinearity within the integrative dataset? 

 

Multilevel Modeling (MLM): In the YRBS, each respondent is
embedded within a school district nest. MLM can be used to
analyze data with a nested structure. The goal is to estimate the
effects of predictors at different levels while accounting for
dependencies within the data. The current model has two levels:
district and individual-level. MLM evaluates fixed effects at the
district level and random effects at the individual level. Fixed effects
are predictors that apply consistently across all districts, while
random effects capture the variability specific to each individual.
Structural Equation Modeling (SEM): In order to estimate the
complex relationship between observed and latent (unobserved)
variables, SEM can be used to assess the fit of a model to the data
and estimate the strength and significance of relationships
between variables. The measurement model specifies the
relationships between the latent variables and their observed
indicators. The structural model represents the hypothesized
relationships among the latent variables, including both direct and
indirect effects. The structural model is often specified in terms of
regression coefficients, representing the relationships between the
latent variables. 
Multilevel Structural Equation Modeling (MSEM): Allows for the
examination of complex relationships among latent and observed
variables while accounting for the hierarchical structure of the
data. Structural model coefficients can be estimated at each level
of the data hierarchy, capturing the within-group and between-group
variability.

Figure 1. Proposed MLSEM model. Ovals present the
latent variables and rectangles present the observed
variables. Curved lines on the left-hand side represent
proposed relationships between variables within and
across factors. 

The preliminary sample includes 72,544 youth
across 27 school districts in 14 states (CA, FL, MI,
NM, NJ, NY, NC, OH, OR, PA, SC, TN, TX, and WA). 
Approximately 75% of the youth in the sample
identify as Native American, Asian, Black/African
American, Hispanic/Latino, Hawaiian or Pacific
Islander, or Multiracial. 
Approximately 10% of youth across the middle and
high school YRBS datasets endorsed past-year
suicide attempts. 
Nearly 40% of youth in the high school YRBS
dataset endorsed depressive symptoms. 
Intra-class correlations, which evaluate between-
group variation in the outcome, are low (<3%),
which may be due to: 1) homogeneity in suicidality
and depression prevalence across districts and 2)
the fact that individual-level differences within
groups account for a significant portion of the total
variance in outcomes compared to differences
across the districts within the sample.  
There is theoretical justification for using MSEM to
evaluate the impact of relationships between
factors across ecological systems on youth mental
health. However, MSEM analyses will be conducted
taking into consideration characteristics of the data
and underlying statistical assumptions of the
method.

(1) Thiery, W., Lange, S., Rogelj, J., Schleussner, C. F., Gudmundsson, L., Seneviratne, S. I., Andrijevic, M., Frieler, K.,
Emanuel, K., Geiger, T., Bresch, D. N., Zhao, F., Willner, S. N., Büchner, M., Volkholz, J., Bauer, N., Chang, J., Ciais, P.,
Dury, M., … Wada, Y. (2021). Intergenerational inequities in exposure to climate extremes. Science, 374(6564), 158–
160.  (2) Peek, L. (2008). Children and Disasters: Understanding Vulnerability, Developing Capacities, and
Promoting Resilience-An Introduction. Children, Youth and Environments, 18(1).
http://www.colorado.edu/journals/cye. (3) Lowe, S. R., McGrath, J. A., Young, M. N., Kwok, R. K., Engel, L. S., Galea,
S., & Sandler, D. P. (2019). Cumulative disaster exposure and mental and physical health symptoms among a large
sample of Gulf Coast residents. Journal of Traumatic Stress, 32(2), 196-205. https://doi.org/10.1002/jts.22392. (4)
Rubens, S. L., Felix, E. D., & Hambrick, E. P. (2018). A Meta-Analysis of the Impact of Natural Disasters on
Internalizing and Externalizing Problems in Youth. Journal of Traumatic Stress, 31(3), 332–341.
https://doi.org/10.1002/JTS.22292. (5) Raccanello, D., Rocca, E., Barnaba, V., Vicentini, G., Hall, R., & Brondino, M.
(2023). Coping strategies and psychological maladjustment/adjustment: A meta-analytic approach with children
and adolescents exposed to natural disasters. Child & Youth Care Forum, 52(1), 25-63.
https://doi.org/10.1007/s10566-022-09677-x. (6) Pedersen, G. A., Lam, C., Hoffmann, M., Zajkowska, Z., Walsh, A.,
Kieling, C., ... & Kohrt, B. A. (2023). Psychological and contextual risk factors for first‐onset depression among
adolescents and young people around the globe: A systematic review and meta‐analysis. Early Intervention in
Psychiatry, 17(1), 5-20. https://doi.org/10.1111/eip.13300. (7) Keyes, K. M., Gary, D., O’Malley, P. M., Hamilton, A., &
Schulenberg, J. (2019). Recent increases in depressive symptoms among US adolescents: trends from 1991 to
2018. Social psychiatry and psychiatric epidemiology, 54, 987-996. https://doi.org/10.1007/s00127-019-01697-8 (8 )
Ruch, D. A., Sheftall, A. H., Schlagbaum, P., Rausch, J., Campo, J. V., & Bridge, J. A. (2019). Trends in suicide among
youth aged 10 to 19 years in the United States, 1975 to 2016. JAMA Network Open, 2(5), e193886-e193886.
https://doi.org/10.1001/jamanetworkopen.2019.3886 (9) Chen, X. Y., Wang, D., Liu, X., Shi, X., Scherffius, A., & Fan,
F. (2023). Cumulative stressful events and mental health in young adults after 10 years of Wenchuan earthquake:
The role of social support. European Journal of Psychotraumatology, 14(1), 2189399.
https://doi.org/10.1080/20008066.2023.2189399. (10) La Greca, A. M., Silverman, W. K., Vernberg, E. M., &
Prinstein, M. J. (1996). Symptoms of posttraumatic stress in children after Hurricane Andrew: a prospective study.
Journal of Consulting and Clinical Psychology, 64(4), 712–723. https://doi.org/10.1037/0022-006x.64.4.712

Table 1. Overview of integrative dataset  


