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Objective: Schools are key for advancing adolescent well-being, yet the role of school-level factors in supporting student mental health in the context
of neighborhood deprivation is unknown.

Method: Students (N = 30,469, age: mean = 15.11 years, SD = 1.75 years) in 62 middle and high schools in Massachusetts completed the
Substance Use and Risk Factors (SURF) Survey to assess psychiatric symptoms. Neighborhood deprivation was assessed through the census-extracted
Area Deprivation Index (ADI). School-level moderators included school staffing patterns (teacher and mental health staff-to-student ratios, teaching
staff increases) and characteristics that may support belonging and inclusion (school written commitment to inclusivity, proportion of teachers of shared
race/ethnic minority status). Linear mixed models clustered by school examined links between neighborhood deprivation and psychiatric symptoms and
tested school moderators, covarying for student age and sex as well as neighborhood density of substance retailers and crime.

Results: Higher neighborhood deprivation related to higher psychiatric symptom endorsement (8 values = 0.04-0.08, prpg values <.04). Higher
mental health staff ratios weakened the associations of neighborhood deprivation with anxiety and depressive symptoms (8 [SE] = —0.03 [0.01],
prpr = .04), suicidal thoughts and behaviors (8 [SE] = —0.03[0.01], pppr = .04), and substance use (8 [SE] = —0.04 [0.02], prpr = .04).
Interactions were not observed for other school staffing patterns or characteristics supporting belonging and inclusion.

Conclusion: School mental health staffing patterns may represent a modifiable protective factor with the potential to address mental health needs in
disadvantaged communities and neighborhood contexts.

Study registration information: School-level protective factors for mental health distress and substance use in youth exposed to systemic
neighborhood deprivation; https://osf.io/qkp25.

Diversity & Inclusion Statement: We worked to ensure race, ethnic, and/or other types of diversity in the recruitment of human participants. We
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analysis, and/or interpretation of the work.
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substantial proportion of adolescents in the
A United States reside within neighborhoods scarce

in financial, educational, and material resources
needed for healthy development." Furthermore, rates of
mental illness in US adolescents have risen steeply over the
past decade,” a trend that has been referred to as a mental
health crisis.” Neighborhoods and associated structural
disadvantage predict mental health symptom development
in adolescents.* Work is needed that considers how youth
mental health may relate to neighborhood and school
environments, where youth spend a significant amount of
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their time.>® The current study explores potential buffering
agents available to schools, including staffing patterns
(proportion of teaching staff; increases in teaching staff, that
is, teachers employed within the school that academic year
divided by number of teachers employed the year prior; and
proportion of mental health staff) and school characteristics
facilitating belonging and inclusiveness (inclusivity language
in mission statements, and for racial/ethnic minority stu-
dents, density of racial/ethnic minoritized teaching staff).”
Youths™ neighborhood environment plays a key role in
mental health,*'®  particularly during adolescence, a
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foundational and dynamic sensitive period of develop-
ment.,' 14 Neighborhoods could relate to environmental
disadvantage through multiple avenues, including limited
stimulation and resource availability (ie, deprivation).15’16
Neighborhood deprivation estimates overall resource avail-
ability at the structural level, including financial, educa-
tional, and health supports; furthermore, an overall scarcity
of resources would include a lack of safeguards to bolster
mental health. Indeed, neighborhood deprivation has
shown powerful links to adolescent mental health, even after
accounting for individual influences such as socioeconomic
status.”! 77

Thus, environmental adversity experienced during
adolescence—a sensitive period of development—could
inform mental health, including transdiagnostic and specific
indicators of internalizing, externalizing, and psychosis
risk. #7222 Adolescence is a period in which vulner-
ability to mental illness often emerges, and precursor
324 Capturing emerging
symptoms in this stage can benefit from a multifaceted
approach. For example, emotion reactivity is crucial to
emotion regulation capacities, which are transdiagnostic
indicators of future difficulties with mental health.>>2¢
Risky behaviors such as substance use in adolescence can
also reflect transdiagnostic risk.”’ > Internalizing, external-
izing, and psychotic-like experiences have been linked to
environmental adversity and are predictive of future risk for
specific  (internalizing, externalizing, and psychotic)
disorders."”

Schools may represent a potent venue for mental health
promotion—adolescents spend a substantial amount of
time in school,>?® and schools are key access points for
meeting youth mental health care needs.’! Indeed, mod-
ifiable school environments, including teacher support,
availability of mental health supports, and school climate,
have been associated with better mental health out-
comes.®>3235 However, in the United States, only 48% of
schools report that they can effectively provide mental
health services to students in need,®® and empirically sup-
ported recommendations on how to prioritize school sup-
port resources are scarce.” >’ >°

Considering limited resources, understanding which
specific facets of modifiable school efforts meaningfully
link to mental health could aid in tailoring resource
allocation. Previous work suggests that increased teacher

b 2
symptoms ecome apparent.

availability may be a meaningful support for student
academic success, and teachers are considered a critical
safeguard for student well—l)eing.40‘41 Teaching staff
increases could represent increased support, and have
been linked to increased teacher well-being and a more
supportive school climate for students.***> Mental health
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supports, including school counselors, have specifically
been related to improved symptom and mental health
outcomes.*®>*” Despite promising evidence that school
characteristics may help promote adolescent mental
health, it is not yet known whether these schools could
buffer against the putative effects of neighborhood
deprivation.

Beyond the direct availability of school staff sup-
ports, school characteristics promoting student belong-
ing, social capital (ie, mutual trust, reciprocity,
support), and social inclusivity may also be key to
supporting student mental health."”>*® Schools often
turn to messaging around culture to combat discrep-
ancies in student belonging, and mission statements are
used to emphasize inclusivity as core to schools’ values
and to promote a welcoming environment for under-
represented students.”” Early work has shown health
benefits of school environments that emphasize inclu-
sivity,” but it is unknown whether mission statement
language directly translates to improved student mental
health. Furthermore, students of color face unique and
multifaceted barriers in achieving belonging, social
capital, and inclusion that are identity specific and
potentially challenging for mental health.”? Racial/
ethnic density, or the proportion of individuals within
a given context who share one’s race/ethnicity, has been
found to be protective against mental health difficulties
across neighborhood and school settings. 833357
However, it is unclear whether increased representa-
tion of racially/ethnically minoritized teaching staff
could buffer against neighborhood deprivation—related
mental health vulnerability among racially/ethnically
minoritized adolescents.

The current study leverages a large sample of middle
and high school students to examine associations among
neighborhood deprivation, psychiatric symptoms, sub-
stance use, and modifiable school-level influences. This
study theorized that higher neighborhood deprivation
would relate to higher endorsement of psychiatric symp-
toms. Furthermore, a more supportive school environ-
ment (ie, proportion of teaching and mental health staff,
increases in teaching staff) and school characteristics
supporting belonging and inclusivity (ie, written com-
mitment to inclusivity and a higher proportion of same
race/ethnicity teaching staff for racial/ethnic minority
youth) would link to lower endorsement of psychiatric
symptoms and substance use. Moreover, the study the-
orized that school staffing and characteristics supporting
belonging and inclusivity would weaken associations of
neighborhood deprivation, psychiatric symptoms, and
substance use.
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METHOD

Analysis plans were preregistered on the Open Science
Framework (osf.io/qkp25).

Sample

The Substance Use and Risk Factor (SURF) Survey (PI:
Schuster) collected data from 30,469 students in 62 Mas-
sachusetts middle and high schools in fall 2023
(Supplement 1, Figure S1, available online). Caregiver
consent was obtained through an opt-out procedure. Survey
participation was voluntary for students not opted out by
their caregivers, with assent implied by survey completion.
Procedures were approved by the MGB Institutional
Review Board. Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) reporting
guidelines were followed.””

Predictor

Neighborhood Deprivation. The Area Deprivation Index
(ADI), a composite measure of neighborhood socio-
economic adversity aggregating across 17 measures (eg,
median family income, percentage of persons with at least a
high school diploma, percentage of adult unemployment)®
was extracted per census tract corresponding to school
location (Supplements 2 and 3, available online). Rankings
represent national percentiles ranging from 0 to 100, with
higher values indicating higher levels of deprivation.

Moderators

Staffing Ratios. An overall teacher-to-student ratio was
computed, including all teachers within a school divided by
the number of students, with higher numbers representing
more teaching staff. A mental health staff-to-student ratio
was calculated; clinical and nonclinical staff working directly
to support student mental health were designated as mental
health staff (which included school counselors, psycholo-
gists, nurses, school adjustment counselors, social workers,
family engagement coordinators, diagnostic and evaluation
staff, recreation/therapeutic recreation specialists, and
rehabilitation counselors), with higher ratios indicating
higher mental health staff availability. Data were extracted
from publicly available data from the Massachusetts
Department of Elementary and Secondary Educa-
tion (DESE).

Teaching Staff Increases. Rate of increases in teaching staff
consisted of the number of teachers employed within the
school that academic year divided by the number of teachers
employed the year prior as reported by DESE, with higher
numbers indicating an increase in teaching staff.
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Written Commitment to Inclusivity. A written school
commitment to inclusivity in school mission statements has
been linked to health benefits for minoritized students.*’
Mission statements help to establish a shared language
around school goals for professional accreditation (eg,
https://www.neasc.org/accreditation).  Statements
coded as emphasizing inclusivity or not emphasizing
inclusivity® (Supplement 4, available online). The school
mission statements were publicly available and obtained
from the school or district websites. Authors TGV and
T.B.-D. independently coded each school (k,, = 0.97).

Discrepancies were resolved through consensus.

were

Proportion of School Teaching Staff Holding Minoritized
Identities. In a subsample including only racial/ethnic
minoritized students (ie, excluding White, non-Latine
students), ratios were calculated for proportion of
teachers in a participant’s school that shared the same
racial/ethnic identity as the participant (eg, if a student
were White, non-Latine, the variable would indicate
the percentage of teachers in that student’s school who
were White, Non-latine); higher numbers indicated
higher proportions of individuals of the same race/
ethnicity.

Outcomes

Anxiety and Depressive Symptoms. The Patient Health
Questionnaire—4 (PHQ-4) assessed the following: feeling
nervous, anxious, or on edge, not being able to stop or
control worrying, feeling down, depressed, or hopeless,
and having little interest or pleasure in doing things.
Endorsement was on a scale of 0 to 3°' querying for the
past 2 weeks. A 4-point Likert scale ranged from 0 rep-
resenting “not at all” to 1 representing “several days,” to
2 representing “more than half the days,” to 3 repre-
senting “nearly every day” for each symptom queried. A
sum score was calculated; higher scores indicated more
symptoms.

Suicidal Thoughts and Behaviors. Four self-report items
(0 = no, 1 = yes) were summed to assess past 12-month
suicidal ideation (“Did you...ever have thoughts about
killing yourself or ending your life?”), plan (“...think about
how you would kill yourself?”), attempts (“...try to kill
yourself?”), and nonsuicidal self-injury (“...hurt yourself on
purpose without trying to kill yourself2”). Although the
original preregistration proposed a binary yes/no score as an
outcome variable, a sum score was calculated across the 4
items to parse severity levels for total number of symptoms
endorsed. Higher values indicated higher severity of
symptoms.
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Psychotic-like Experiences. The Adolescent Psychotic-like
Symptom Screener (APSS) assessed lifetime psychotic-like
symptoms, including the following: thinking others can
read your mind, having messages sent to you specifically
through the TV, thinking that people are following or
spying on you, hearing voices or sounds that no one else can
hear, feeling that you were under the control of some special
power, seeing things that other people couldn’t see, and
feeling that you had extra special powers. Endorsement
ranged from 0 to 1.°* 0 represented “not at all,” 0.5 rep-
resented “maybe,” and 1 represented “yes.” A sum score
represented quantity of symptoms endorsed. Higher values
indicated higher symptom endorsement.

Emotion Reactivity. The Emotional Reactivity Scale (ERS)
included 21 items to assess for trait/lifetime domains of
emotion sensitivity, intensity, and persistence. Endorsement
ranged from 0 to 493, 0 represented “not at all like me,” 1
represented “a little like me,” 2 represented “somewhat like
me,” 3 represented “a lot like me,” and 4 represented
“completely like me.” A sum score was calculated repre-
senting total endorsement of emotion reactivity. Higher
values indicated higher symptom endorsement.

Substance Use. Substance use was assessed as frequency of
past 30-day alcohol, cannabis, and tobacco (vapes, ciga-
rettes, cigars, or smokeless tobacco) use. Use endorsement
for each substance use type ranged from 0 to 6; O repre-
sented O times, 1 represented “only once,” 2 represented
“less than once a week,” 3 represented “on at least 1 day a
week,” 4 represented “2 to 3 days a week,” 5 represented “4
to 6 days a week,” and 6 represented “every day.” A sum
score was calculated to estimate total frequency of use across
substances. Higher scores indicated higher substance use.

Covariates

Age and Sex. Age was calculated based on self-reported
month and year of birth. Assigned sex at birth was self-
reported. Although gender likely relates more directly to
mental health symptoms, we used sex at birth in analyses
because 0.00% to 0.098% of participants within schools
identified as gender diverse (ie, nonbinary, gender diverse,
or trans), and all others identified as cisgender. Including a
separate gender category would have resulted in an insuffi-
cient cell size for valid and reliable estimates (eg, estimates
are prone to higher sampling error and increased sensitivity
to potentially high leverage cases). Our decision aimed to
balance inclusivity with the need for reliable and replicable
statistical inference. Nonetheless, sexual and gender
minority status is a crucial consideration for mental health

(Supplement 5, Tables S1-83, Figure S2, available online).
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Neighborhood Personal Crime Index. The personal crime
index for each school community was extracted through
Applied Geographic Solutions, and assessed relative risk of
crime exposure using historical crime data from the Federal
Bureau of Investigation’s Uniform Crime Report and from
city crime databases.®*®> This index was chosen in line with
recommendations, as prior work showed that the personal
crime index performed the best among indices for predict-
ing crime.®® Estimates are weighted by population and
converted into indexes relative to the national total, with
scores of 100 representing crime levels at the national

ELVCI'Q.gC.65

Neighborhood Availability of Substance Retailers.

Number of licensed substance retailers in 2023 for alcohol,
tobacco, and cannabis were extracted per census tract and
summed by school community. State records identified
neighborhood establishments licensed to distribute alcohol
(Massachusetts Alcohol Beverages Control Commission),
tobacco (Massachusetts Department Massachusetts  of
Revenue Cigarette and Tobacco Unit), and cannabis
(Massachusetts Cannabis Control Commission)
(Supplemental Table S4, Figure S3, available online).®*®

Data Analyses

Linear mixed models were run accounting for clustering by
school using R and the Ime4 package,®””° with neighbor-
hood deprivation as predictor controlling for age, sex at
birth, neighborhood substance retailers, and crime. Out-
come variables included the PHQ-4, suicidal thoughts and
behaviors, APSS, ERS, and substance use in separate
models. Random intercepts were specified to vary by school.
Associations were assessed for neighborhood deprivation
and school characteristics in separate models without
interaction terms. Separate models tested interactions of
neighborhood deprivation, school supports, and school
characteristics promoting belonging and inclusivity pre-
dicting symptoms. Analyses with school proportions of
same racial/ethnicity teaching staff were run in subsamples
of racial/ethnicity minoritized students (N = 12,233). All
moderators were entered as continuous variables, except
school written commitment to inclusivity, which was a
binary variable. Significant interactions were probed by
computing simple slopes of the association between neigh-
borhood and mental health outcome at low level (1 SD
below the mean) and high level (1 SD above the mean) of
the school moderator (eg, staffing ratio); follow-up simple
slopes analyses were not corrected for multiple testing, and
as such uncorrected p values are presented in Results.”’
Frequency statistics for samples at low and high are repor-
ted; however, simple slopes are estimated using full-sample
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statistics. Variables were grand mean standardized. Fur-
thermore, a variance inflation factor (VIF) was computed to
inspect multicollinearity among variables, and none was
detected (ie, VIFs <5).”* A false discovery rate (FDR) for
multiple comparisons correction established significance
across 5 symptom domains tested (pppr <.057%); correction
was applied within main associations and within interaction
tests (5 corrections).

Participants from 1 school (n = 8) were excluded
because of the school having a low enrollment count,
resulting in outlier values exceeding 3 SD from the mean;
results did not change direction or magnitude because of
this exclusion. As mixed linear models are robust to missing
data,”* participants were not excluded based on missing
observations. The survey included 2 attention checks
(“Please select option 4 below”; “Please select option 2
below”). Sensitivity analyses were conducted excluding
participants who failed both attention checks, in addition to
records with less than 60% overall survey completion.
Analyses were also conducted applying square root and
natural log transformations for left and right skewed varia-
bles, respectively. Finally, analyses were run using multiple
imputation for missing data. Results were computed and
averaged across 5 imputed datasets using the mice package
and predictive mean matching. Pattern of results did not
change based on these exclusions, transformations or
imputation, as such original analyses using the whole sample
are presented (raw data descriptives are presented in Table 1
for interpretability; Supplemental Material for standardized
value ranges). The average neighborhood deprivation value
was 24.47, representing neighborhood deprivation values
lower than approximately 75% of neighborhoods in the
United States.

Modifications to Preregistered Analyses. The preregis-
tration originally proposed additional association and
interaction analyses with neighborhood substance retailers
and substance use. Interaction analyses with nonmodifiable
school characteristics (ie, proportion of student race/eth-
nicity and gender/sexual minority status) were also pro-
posed. Although these analyses are presented in the
Supplemental Material to honor the preregistration, they are
not presented or interpreted in the main text (Supplement

5; Supplement Tables S3, S5-89, available online).

RESULTS

Table 1 lists demographic characteristics. Neighborhood
deprivation was not highly correlated with school charac-
teristics (Figure 1).
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Aim 1: Associations of Neighborhood Deprivation on
Psychiatric Symptoms

Neighborhood deprivation related to higher anxiety and
depressive symptoms (8 [SE] = 0.05 (0.02), ¢+ = 2.56,
prpr = -02), psychotic-like experiences (8 [SE] = 0.08
(0.02), + = 4.21, pppr < .001), emotion reactivity (8
[SE] = 0.08(0.02), # = 4.76, prpr < .001), and substance
use (B [SE] = 0.04 (0.02), ¢+ = 2.17, ppor = .04).
Neighborhood deprivation did not significantly relate to
suicidal thoughts and behaviors (Table 2).

Aim 2a: Associations of School Staffing Patterns on
Psychiatric Symptoms

Contrary to hypotheses, higher teacher-to-student ratio
linked to higher endorsement of anxiety and depression (8
[SE] = 0.05 (0.02), # = 2.62, prpr = .01), suicidal
thoughts and behaviors (8 [SE] = 0.06 (0.02), + = 3.41,
prpr = .005), psychotic-like experiences (B [SE] = 0.05
(0.02), + = 2.56, prpr = .01), emotion reactivity (8
[SE] = 0.05 (0.02), # = 2.71, pgpr = .01), and substance
use frequency (8 [SE] = 0.06 (0.02), # = 3.03, prpr =
.01). Likewise, teaching staff increases related to higher
symptom endorsement across anxiety and depression (3
[SE] = 0.04 (0.02), + = 2.47, pppr = .01), suicidal
thoughts and behaviors (8 [SE] = 0.04 (0.02), # = 2.65,
prpr = .01), psychotic-like experiences (8 [SE] = 0.04
(0.02), r = 2.22, pgpr = .03), emotion reactivity (]
[SE] = 0.04 (0.02), r = 2.57, prpr = .01), and substance
use frequency (8 [SE] = 0.04(0.02), + = 2.47, prpr =
.01). Mental health staff-to-student ratios did not sig-
nificantly relate to symptoms.

Aim 2b: Associations of School Characteristics
Promoting Belonging and Inclusivity on Psychiatric
Symptoms

Contrary to hypotheses, school written commitment to
inclusivity did not significantly relate to symptoms
(Table 2). Higher proportion of same race/ethnicity teach-
ing staff related to lower suicidal thoughts and behaviors (8
[SE] = —0.03 (0.01), # = —3.37, prpr <.00), psychotic-
like experiences (8 [SE] = —0.09 (0.01), + = —10.86,
pepr <.00), and emotion reactivity (8 [SE] = —0.02
(0.01), + = —2.46, pppr = .02), but not anxiety and
depressive symptoms or substance use.

Aim 3a: Moderation of Neighborhood Deprivation by
School Staffing Patterns

Teacher-to-Student Ratios. Teacher-to-student ratios did
not modify the relationship between neighborhood depri-
vation and any psychiatric symptoms.
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TABLE 1 Demographic Characteristics (N = 30,469)

Student level: demographics

Range Mean SD N %
Age, y 8-23 15.11 1.75
Sex (female/male/data not available) 13,225/12,581/4,663 43.40/41.29/15.30
Gender identity
Female 12,210 40.08
Male 12,139 39.85
Gender diverse 944 3.10
Other® 5,168 16.97
Sexual orientation
Asexual 209 0.69
Bisexual 1,770 5.81
Gay or lesbian 638 2.09
Straight 19,894 65.31
Other® 7,017 23.03
Race and ethnicity
American Indian or Alaska Native 69 0.23
Asian 1,681 5.52
Black 1,231 4.04
Hawaiian or Pacific Islander 23 0.08
Latine 7,008 23.01
Middle Eastern/North African 296 0.97
Multiracial 1,524 5.00
Other® 5,122 16.81
White 13,507 443
Student level: outcomes
Range Mean SD N %
Anxiety and depressive symptoms® 0-12 2.86 3.28
Suicidal thoughts and behaviors® 0-4 0.43 0.98
Psychotic-like experiences® 0-7 0.87 1.35
Emotion reactivity® 0-84 19.99 21.19
Substance use (past 30-day frequency)’ 0-36 0.69 2.90
School level®: descriptives
Range Mean SD N %
School enrollment 56-2,566 1,136.12 567.37
School setting
Urban 2,390 7.48
Suburban 25,791 84.67
Rural 2,278 7.85
School level: main associations and
moderators
Neighborhood deprivation” 0-100 24.47 15.36
Neighborhood crime' 2-261 65.59 62.18
Neighborhood substance retailers’ 0-136 44.20 27.67
Staffing patterns
Teacher-to-student ratio 0.06-0.13 0.09 0.01
Mental health staff—to-student ratio 0.34-26 0.01 0.003
Teaching staff increases 0.29-1.63 1.03 0.06
School written commitment to inclusivity
Emphasized 12,337 40.50
Not emphasized 18,122 59.50
(continued)
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TABLE 1 Continued

School level®: descriptives
Range Mean sD N %
Proportion of teaching staff of the same 0-0.31 0.07 0.08
race/ethnicity*

Note: Individual numbers for each variable may not sum to 30,469 because of missing data.

?Endorsing “other,” “don’t want to say,” “not sure,” “something else,” or missing.

bSum of endorsement for 4 items on the Patient Health Questionnaire—4 (PHQ-4).

°Sum of endorsement of 4 items for suicidal ideation, plan, attempts, and nonsuicidal self-injury.

dAssessed as total sum of the Adolescent Psychotic-like Symptom Screener.

°Sum of items on the Emotional Reactivity Scale.

fSum of past 30-day use frequency for alcohol, tobacco, and cannabis, with items for each substance on a Likert scale ranging from 0 (zero use) to 6 (use
every day for the past 30 days).

9Including 10 middle schools, 1 combination school (7th through 12th grade), and 51 high schools.

hUsing census-derived Area Deprivation Index.

iUsing Applied Geographics Solutions personal crime index.

JUsing Massachusetts government data on number of licenses for alcohol and tobacco distribution, as well as state datasets on cannabis retailers.
Descriptive statistics derived from subsample of minoritized adolescents excluding non-Latine White students (N = 12,233).

" on " on

Mental Health Staff-to-Student Ratio. There were inter-  (0.02), #+ = 3.43, p < .001; student N = 3,887, school
actions between neighborhood deprivation and ratio of N =9), but not in schools with higher mental health staff-
mental health staff to students in relation to anxiety and  to-student ratios (6 [SE] = 0.01 (0.02), r = 0.47, p = .64
depressive symptoms, suicidal thoughts and behaviors, and  student N = 3,420, school N = 10). Similarly, as depicted
substance use frequency. As depicted in Figure 2A, higher  in Figure 2B, higher neighborhood deprivation was asso-
neighborhood deprivation was related to greater endorse-  ciated with higher endorsement of suicidal thoughts and
ment of anxiety and depressive symptoms in schools with  behaviors in schools with lower mental health staff—to-stu-

lower mental health staff-to-student ratios (8 [SE] = —0.08  dent ratios (3 [SE] = 0.07(0.02), r = 2.92, p = .01), but

FIGURE 1 Bivariate Correlations Among Neighborhood and School Variables for (A) the Whole Sample, (B) Sample of Race/

Ethnic Minoritized Adolescents (ie, Excluding Non-Latine White Adolescents; N = 12,233), Including Proportion of Students and
Teaching Staff Who Are the Same Race/Ethnicity as Students
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TABLE 2 Association and Interaction Analyses of Neighborhood Deprivation and Theorized Protective Factors, Accounting for Other Neighborhood

Characteristics, Sex and Age, False Discovery Rate Corrected per Symptom Domain Explored

Anxiety and depressive  Suicidal thoughts and Psychotic-like
symptoms behaviors experiences Emotion reactivity Substance use
Main associations B (SE) puncor pFDR B (SE) puncor pFDR B (SE) Puncor pFDR B (SE) Puncor pFDR B (SE) puncor PFDR

Neighborhood deprivation  0.05 (0.02) .01 .02 0.04 (0.02) 06 .67 0.08(0.02) <.00 <.00 0.08(0.02) <.00 .00 0.04(0.02) .03 .04
Teacher-to- student ratio 0.05(.02) .01 .01 0.06(0.02) .00 .01 0.05(.02) .01 .01 0.05(.02 .01 .01 0.06(0.02) .00 .01
Mental health staff—to- 0.04 (0.03) 24 .30 0.06(0.03) 09 .18 0.06 (0.03) 11 .18 0.05(0.03) 09 .18 001(Q.03 .70 .70
student ratio
Teaching staff increases 0.04 (0.02) .01 .01 0.04(0.02 .01 .01 0.04(.02) .03 .03 0.04(.02) .01 .01 0.04(0.02) .01 .01
Written commitment to 0.03 (0.02) 15 .19 0.03 (0.02) J4 19 0.02(0.02 43 43 0.02(0.02 15 .19 003002 15 .19
inclusivity
Proportion of teaching staff —0.09 (0.01) <.00 <.00 —0.03 (01) <.00 <.00 —0.09 (0.01) <.00 <.00 —0.02 (0.01) 01 .02 -002(0.01) .04 .05
of same race/ethnicity as
student®

Interaction B(SE) Puncor PFDR B(SE) Puncor PFDR B(SE) Puncor PFDR B(SE) Puncor PFDR B(SE) Puncor PFDR

Deprivation * teacher-to-  —0.0 (0.02) .81 .99 —0.00 (0.02) 99 .99 —0.01(0.02 55 .99 —0.01 (0.02) 70 99 —0.01(0.02) .67 .99
student ratio

Deprivation * mental —0.03(0.01) .03 .04 —0.03(0.01) .03 .04 —0.003(0.02 .85 .85 —0.02(0.01) 09 11 —-0.04(0.02) .02 .04
health staff—to-student
ratio

Deprivation * teaching staff —0.00 (0.02) 79 .83 —0.01(0.02 .61 .83 —0.04 (0.02) 02 .10 —0.02 (0.02) 31 78 0.00 (0.02) .83 .83
increases

Deprivation * written —0.01 (0.02) 73 .78 —0.01(0.02) 78 .78 —0.01 (0.02) 70 .78 —0.01 (0.02) 40 78 —003(02 .10 5
commitment to
inclusivity

Deprivation * proportion of —0.01 (0.01) 10 25 0.02(0.01) 03 .15  0.00 (0.01) 82 .82 0.01(0.01) 54 82 0.00 (0.01) 76 .82
teaching staff of same
race/ethnicity as student®

Note: Sex had significant links to emotion reactivity, psychotic-like experiences, anxiety and depressive symptoms, and suicidal thoughts and behaviors. Age had significant links to psychotic-
like experiences, substance use, anxiety and depressive symptoms, and suicidal thoughts and behaviors (Supplementary Material). Associations report analyses not including interaction
terms. Significant associations surviving correction are shown in boldface type. puncor Refers to uncorrected p values, whereas pgpr refers to false discovery rate (FDR) corrected values.
Statistics in boldface type represent analyses that survived false discovery rate correction.

“Derived from subsample of minoritized adolescents excluding non-Latine White students (N = 12,233).
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FIGURE 2 Interaction of Neighborhood Deprivation and Mental Health Staff-to-Student Ratio for (A) Anxiety and Depressive
Symptoms (6 [SE] = —0.03 [0.02], prpr = .04), (B) Suicidal Thoughts and Behaviors (8 SE] = —0.03 [0.01], prpr = -04), and (C)

Substance Use Frequency (§ [SE] = —0.04 [0.02], pepr = -04)
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not in schools with higher mental health staff-to-student
ratios (8 [SE] = —0.00 (0.02), + = —0.06, p = .95).
Finally, as depicted in Figure 2C, a similar pattern emerged
for substance use, such that higher neighborhood depriva-
tion was associated with higher substance use only in stu-
dents from schools with lower mental health staff-to-
student ratios (8 [SE] = 0.08 (0.02), # = 3.10, p < .001),
but not for students in schools with higher mental health
staff-to-student ratios (8 [SE] = 0.00 (0.02), = 0.06, p =
.95). We did not observe significant interactions between
neighborhood deprivation and mental health staff—to-stu-
dent ratio on psychotic-like experiences or emotion reac-
tivity. Sensitivity analyses including only counselors,
psychologists, and provided in
Supplement 6, Figure S4, Table S10, available online.

social workers are

Teaching Staff Increases. Teaching staff increases did not
modify associations of neighborhood deprivation and psy-
chiatric symptoms (Table 2).

Aim 3b: Moderation of Neighborhood Deprivation
Associations by School Characteristics Promoting
Belonging and Inclusivity

Emphasizing inclusivity as part of the school mission
statement did not modify associations of neighborhood
deprivation and psychiatric symptoms. For minoritized
student representation, the proportion of same race/eth-
nicity teaching staft did not modify associations of neigh-
borhood deprivation and symptoms.

Journal of the American Academy of Child & Adolescent Psychiatry
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DISCUSSION

The current study considers the neighborhood school con-
texts as vital components for adolescents’ development of risk
and resilience against mental health difficulties.'””>””
Results aligned with previous findings that higher neigh-
borhood deprivation is associated with higher psychiatric
symptom endorsement.”>”®®! School level modifiers of
these links were explored, including school staffing pat-
terns and school characteristics promoting belonging and
inclusivity. Greater mental health staff availability weak-
ened the associations of neighborhood deprivation and
anxiety and depressive symptoms, suicidal thoughts and
behaviors, and substance use. These patterns were not
observed for other staffing variables, or for school charac-
teristics promoting belonging and inclusivity (ie, written
commitment to inclusivity and proportion of teaching staff
sharing racial/ethnic identity). Findings suggest that school
mental health staff availability could offer a potential
buffer against mental health difficulties for adolescents
embedded in disadvantaged spaces.

Research on neighborhood deprivation has grown, and
has highlighted associations of higher deprivation and
increased psychiatric symptoms in adolescents.”®”®®" This
work coincides with a robust evidence base linking socio-
economic status and resource availability to mental
health®>%3; results are also relevant to emerging literature
showing that neighborhood level resource availability can
relate to altered structure and function in the brain.8*%
The current study observes consistent associations in a
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sample with neighborhood deprivation values that are on
average lower than 75% of neighborhoods in the United
States.®” Results underscore that these associations are
present even in neighborhoods that are significantly more
advantaged relative to the national average.

The current investigation extends neighborhood
deprivation research, which has most often focused on
the home environment, to the school neighborhood
environment. School environments represent a sub-
stantial proportion of where children and adolescents
spend their time; this work supports that school envi-
ronments could be a critical consideration for con-
ceptualizing risk and resilience.'>”>”” Schools are an
essential point of contact for uplifting equitable access to
services for youth in need of mental health support.®>?*?*
Assessing  specific aspects of the school environment
could be crucial to identifying targets for mental health
resilience in adolescents, informing efforts that leverage
schools as a primary source of behavioral health support
for adolescents.

In this sample, mental health staff availability buffered
against the negative associations of neighborhood depriva-
tion and psychiatric symptoms—neighborhood deprivation
was not associated with anxiety, depression, suicidal
thoughts and behaviors, psychotic-like experiences, emotion
reactivity, or substance use among students attending
schools with a higher proportion of mental health staff.
Mental health staff work to support student mental health
directly, and their availability, likely reflect differences in
school funding and climate. For instance, schools with more
mental health staff likely have a greater capacity to advance
mental health initiatives, higher resource allocation to stu-
dent mental health support, and perhaps a more positive
school mental health culture. It is also notable that Mas-
sachusetts (where this study takes place) consistently ranks
in the top 5 to 10 of states nationwide for counselor and
psychologist availability.”>**

This study sample averaged 1 mental health staff to
every 100 students, albeit including a range of roles for
mental health staff, both traditional (eg, counselors) and
nontraditional (eg, diagnostic and evaluation staff)
(Figure 3). Although nationally reported ratios are not
easily found for different types of staff addressing mental
health needs, this 1-to-100 mental health staff—to-student
ratio is likely highly favorable; in the United States, 48 of
50 states do not meet the recommended ratio of 1 mental
health counselor per 250 students, and the national
average is estimated at 1 counselor per 385 students.””
This study’s data were collected in a state that has sig-
nificantly higher educational resources compared to the
national average,”>® and that is likely also to have

10 www.jaacap.org

relatively higher levels of mental health staff availability.
Future work might consider the degree to which these
associations hold in schools with fewer staff and mental
health resources to ensure tailored recommendations to
schools with varying levels of access to support. The
study’s chosen mental health staff designation captures a
broader variety of staff that directly support student
mental health needs. This choice aligns with growing
interest and efficacy of nontraditional and nonclinical
mental health providers in supporting youth mental
health care.”® Results support the utility of an expanded
behavioral health workforce in schools. Considering both
traditional and nontraditional mental health staff roles
and their relative contributions is a crucial future
direction.

Moderations are interpreted in the context of a series of
associations of staffing patterns and school characteristics
supporting belonging and inclusivity. This study identified
modest associations of increased teaching staff availability
and teaching staff increases and higher symptom endorse-
ment. Research on teacher support and student psycho-
logical well-being is mixed, and meta-analytic syntheses
suggest that socioemotional support is specifically important
for mental health, rather than overall staffing ratios.””
Simply hiring a large staff base could be insufficient with-
out meaningful investment in schoolwide training, mental
health promotion capacity building, and availability of
content and programming to support and connect students
to mental health resources. It is possible that schools with
higher behavioral needs necessitate hiring more teachers per
student. Indeed, sensitivity analyses show that for certain
symptoms, these associations are no longer significant when
covarying for proportion of students with specialized edu-
cation needs (Supplement 1, Figure S5, Table S11, available
online). Complicating these associations further, perhaps
increased attention per student could foster heightened
awareness of symptoms and mental health literacy, leading
to modest associations with increased symptom endorse-
ment, as was observed in this sample.”’%_w1 Relative to the
United States as a whole, Massachusetts schools rank among
the top on favorable metrics for teacher-to-student
ratio.”®1%2 Indeed, in our sample, the average ratio repre-
sented 9 teachers to 100 students. Additional follow-up is
needed to disentangle these potential competing mecha-
nisms, including the presence of teachers, the mental health
culture of schools, and student insight into their psycho-
logical symptomatology—all of which likely shape adoles-
cents’ mental health.

On the other hand, increased representation of teachers
sharing the student’s race/ethnicity was related to lower
psychiatric symptom endorsement among racial/ethnic
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FIGURE 3 Number of Mental Health Staff Funded by Special Education Funding, Non-Special Education Funding, or Other

Funding Streams by Job Description. This Graph Depicts Totals for All the Schools Included in the Study

250
Funding Type
200 . Other
4= 150 Non-SPED
2 [ spep
©
kS 100
50
f Q0 QL QO 9 Q S L QO
o 9 !
L E L LE T L
(/0\) ; $O /%0 Iéo Ooo\"}' (oéé %0 OQ{_Q/ S <& 0’8{}0 &%Q/ C—)QQ’
\\00 & éo‘ \g} S S S \$ \,(“ \\’b\ O\$ S
@ NG F & L F S L 3
° c}$ & \\$ NI 3 o ng& o0 S e}'&
Qo C X 9 & N O R
S T Ry &S O @Qg) & F
ST R SN S N\ I &
RN Nl &9 &
S F S 9 @ &8
N $
L ) (\‘&
3% i
&P
(9}
N

Note: SPED = Specialized Education focused.

minoritized adolescents. Results are consistent with a
broader body of work suggesting that higher ethnic density
can benefit mental health through supporting belonging,
inclusion, and social capital in racial/ethnic minority
adolescents.”?33¢57103:104 = A hicher  proportion  of
teaching staff of the race/ethnicity did not modify links of
neighborhood deprivation and psychiatric symptoms; this
suggests that, beyond demographic representation, schools
may benefit from community initiatives to foster school
belonging and inclusion in students of color to buffer
against disadvantage and related psychiatric  diffi-
culties.' 717

For school characteristics supporting belonging and
inclusion, written statements about inclusivity in school
mission statements did not associate with psychiatric
symptoms or modify links. Emphasizing school inclu-
sivity in writing has received increasing attention in
recent years, to communicate school values and theoret-
ically to support student belonging.'*®''® These results
suggest that the mere presence of a written commitment
does not associate with student symptoms; in contrast,
concrete actions to directly support mental health (ie,
mental health staff availability) do buffer associations of
neighborhood deprivation and symptoms. Therefore,

Journal of the American Academy of Child & Adolescent Psychiatry
Volume m / Number m / m 2025

results must be carefully interpreted. Written commit-
ment to inclusivity may not necessarily translate to an
inclusive environment, and future work is needed to
explicitly disentangle written commitments from con-
crete actions promoting inclusivity.

Findings should be considered in the context of study
limitations. Associations presented in this study reflect a
single point in time for students completing the survey, and
longitudinal follow-up will be needed to understand how
these single-point snapshots reflect trajectories for students.
Furthermore, because of data availability, deprivation is
measured solely based on the school environment. Although
for most students this is the same as the home environment,
some schools include students from different communities.
Results should be interpreted as reflecting exposure to
deprivation in the school community, and future studies are
needed to examine the interplay of school and home con-
texts. The ADI, used to assess deprivation, is a potentially
heterogeneous index (Supplemental Material), and future
work is needed to compare which characteristics drive
associations and why.84 In addition, associations among
school variables, mental health, and neighborhood depri-
vation are also almost certainly shaped by other factors not
captured here—for example, the role of school climate,
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teacher training, and parent communication all shape ado-
lescents” understanding of their own neighborhood climate
and psychiatric symptoms. Future work exploring relative
contributions among different kinds of mental health aid is
needed to tailor recommendations and to further under-
stand mechanisms. Adapting dimensional measures for
demographic variables relevant for inclusivity (eg, gender
fluidity and identification) could enrich characterizations of
student identities. Increased representation of gender diverse
individuals is necessary to examine the interplay of
minoritized identities and socioeconomic adversity. Finally,
although this sample is diverse and drawn from the com-
munity, findings may not generalize to other states, schools,
and students. Toward the overarching goal of developing
recommendations to schools regarding prioritization of
resources, detailed follow-up is needed to understand how
these findings may extend across time, individual student
needs, and school context.

Schools offer a nexus of opportunity for prevention of and
intervention in mental health difficulties for disadvantaged
adolescents who have regular contact with schools but may not
have regular contact with other systems of support.”’®”
Schools are a key component in a comprehensive mental
health system for adolescents, providing opportunities to
identify and to address mental health needs that would oth-
erwise go undetected, through efforts including student needs
assessment and establishing relationships to referral systems and
community sources of care.””?*"""? Playing to these
strengths by identifying modifiable protective factors at the
school level in the context of neighborhood deprivation is thus
likely to be a fruitful avenue for supporting mental health for
adolescents embedded in disadvantaged spaces. Thus, current
study observations of mental health staff as a modifying agent
support the notion that when schools have resources and the
opportunity to invest those resources toward mental health
initiatives and staff support efforts, students may experience
both the direct benefits (increased and consistent contact with

caring adults) and indirect benefits (bolstered culture of mental
health in school) of that investment.!>3%-3437:38:113-117
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