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Abstract

Objective: To test whether changes in children’s mental health symptoms predict changes in
their access to unlocked guns at home.

Method: This study used data from a longitudinal cohort study of 1,420 youth and their parents
in the Southeastern US. Parents were assessed annually up to eight times about their child’s mental
health (i.e., conduct, oppositional defiant, depression, and anxiety symptoms) between ages 9 to
16 (6,674 observations total). Parents were also asked whether there were guns in their home and
whether they were locked. Generalized linear mixed-effect models were used to test associations
between changes in symptoms and in-home gun access adjusted for sociodemographic variables.
Children with or without access to unlocked guns at baseline were differentiated in analyses.

Results: Sixty-six percent of parents reported that their child had access to an unlocked gun at
some point between ages 9-16. In homes in which children did not have gun access at baseline,
changes in youth mental health symptoms did not increase or decrease the likelihood of child
having access to unlocked guns subsequently. In homes in which children did have guns access

at baseline, however, increases in some mental health symptoms (either oppositional defiant (OR=
0.43, C1=[0.35, 0.53], p<0.001), or depression symptom (OR=0.74, CI=[0.59, 0.92], p<0.008))
were associated with reduced gun access at the next timepoint. These associations were strongest
for adolescents.

Correspondence to Guangyu Tong, PhD, Department of Internal Medicine, Yale School of Medicine, 135 College St., Suite 234, New
Haven, CT 06510; guangyu.tong@yale.edu.

Guangyu Tong served as the statistical expert for this research.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review

of the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered
which could affect the content, and all legal disclaimers that apply to the journal pertain.

Disclosure: Guangyu Tong, Josie Caves Sivaraman, Michele M. Easter, Naomi N. Duke, Megan L. Ranney, Jeffrey W. Swanson, and
William E. Copeland have reported no biomedical financial interests or potential conflicts of interest.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Tong et al. Page 2

Conclusion: In an area where gun culture is strong, parents reported making safety-conscious
adjustments to their children’s gun access when their children displayed emotional or behavioral
symptoms.
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INTRODUCTION

Children in the United States often have access to unlocked firearms in their homes.1:2
Surveys show that among households with children, one-third have at least one firearm in
the home, and among firearm-owning households with children, only three in ten households
safely store firearms (i.e., both unloaded and locked).2 Firearm injury is a leading cause of
death among children aged from birth to 19 in the United States.3=> In-home gun access,

in particular, poses significant risk of firearm injuries among children. For instance, more
than 80% of firearm suicides for children aged 10-17 happened in a house or apartment,®
and more than 70% of suicides and suicide attempts used the victim’s parent’s gun.’

Firearm suicide risk is also over-represented among children diagnosed with mental health
problems.®

For decades, public health and healthcare practitioners have advocated access reduction
approaches such as safe storage or firearm removal practices,-10 lethal means

restriction, 1112 and violence or suicide intervention programs in hospitals,1314 to reduce
firearm-related violence, suicide, and injury for children. State-level child access prevention
laws that impose criminal liability for negligently stored firearms are also associated with
reductions in pediatric firearm injuries.1>18 In most of those existing interventions, parents
play a crucial role in preventing firearm injuries to their children, in particular those
struggling with mental health or behavioral problems. While existing literature has focused
on identifying intervenable approaches to encourage firearm-owning parents to address child
firearm access, few studies have examined how parents exercise control over child firearm
access in response to their children’s mental and behavioral problems.

Existing studies show mixed evidence of a relationship between in-home firearm storage
practice and children’s mental illness.1”~21 A major limitation of the existing studies is
that the associations assessed are cross-sectional and prone to confounding by various
demographic and socioeconomic factors underlying the link between mental or behavioral
disorders and firearm access in childhood. A clear chronological order between mental
health disorder symptomology onset and subsequent firearm access is necessary to evaluate
how they relate. In addition, past studies suffer from data quality issues (e.g., low response
rate20, small selected sample with low generalizabilityl”, lack of accurate measurement

of mental health disorders822), To our knowledge, no existing study has prospectively
followed children with a cohort design that enables the observation of changes in both
behavioral and mental health disorder symptoms and firearm access, along with related
factors.
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This study addresses this gap by conducting a secondary analysis of data from the
prospective, community-representative Great Smoky Mountain Study (GSMS), a study on
children living in predominantly non-urban, American Indian or White households that
are known to have a high rate of in-home firearm possession.22 GSMS collected repeated
annual observations on children and their families during middle childhood and adolescence
and measured both access to unlocked guns and childhood mental health symptoms. This
design allows us to employ a lagged analysis to test whether increases in different types
of childhood mental health symptoms affected subsequent child access to unlocked guns.
This study will consider two conditions: 1) homes in which children did not have access
to unlocked guns at baseline and 2) homes in which children already had access to
unlocked guns. In addition, we tested the potential differences in the association of mental
health symptoms and gun access by developmental period (age<13 or >13), sex, and race
(American Indian vs. White).

The Great Smoky Mountains Study is a longitudinal, community-representative study of
children in 11 predominantly rural counties in the Southeastern US starting from 1993.24 A
total of N = 1,420 children (in three cohorts starting from age 9, 11, or 13) were recruited
from a pool of about 12,000 children using a two-stage sampling design (49% female
participants; see more details at 2°). First, potential participants were randomly selected
from the population using a household equal probability design. Next, participants were
screened for risk of psychopathology and those that screened as high risk were oversampled
in addition to a random sample of the rest. American Indians were oversampled to constitute
25% of the sample. Sampling weights inversely proportional to their probability of selection
allow representative prevalence estimates despite oversampling. See ascertainment Figure S1
(available online) and references?425 for additional detail.

Annual follow-up assessments were completed until age 16 (6,674 observations of 1,420
individuals; 1993 to 2000). In-person interviews were the primary form of assessment unless
participants moved from the study area, in which case the interview was done by phone.
Parents and children signed informed consent/assent forms before all interviews. Duke
University Medical Center Institutional Review Board reviewed and approved the study
protocol and consent forms for each initial and follow-up assessment.

Variables and Measurement

All mental health-related variables were assessed via interviews with the participants and
a primary caregiver using the structured Child and Adolescent Psychiatric Assessment
(CAPA).26 The CAPA focuses on the 3 months preceding the interview to minimize recall
bias. The reliability and validity of the CAPA are well established.2”-28 A symptom was
counted as present if reported by a parent, regardless of the child report, as parent report is
most relevant to decision making regarding children’s gun access.
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The following four symptom scales were measured at ages 9 to 16: conduct disorder,
oppositional defiant disorder, anxiety, and depression. Conduct disorder includes 15
symptoms2? assessing repetitive and persistent patterns of behaviors in categories including
aggressive behaviors (i.e., aggression to people and animals, destruction of property),
deceitfulness/theft, and serious violations of rules.3%:31 Both the overall conduct disorder
symptom score and scores within each of the three categories were constructed.
Oppositional defiant disorder includes 8 symptoms assessing negative, hostile, and defiant
behavior. Anxiety includes 29 nonoverlapping symptoms assessing generalized anxiety,
overanxious disorder, separation anxiety, social phobia, specific phobia, agoraphobia and
panic disorder in their children. Depression includes 10 symptoms related to a DSM-IV
major depressive episode, dysthymia, and depression not otherwise specified.

Gun access at home. Through age 16, participants and primary caregivers were asked
whether any household member had a gun, whether gun was unlocked, and whether the
participant had their own gun. Gun access was defined as either a child owning a gun or
having access to an unlocked gun. No access to guns was defined as either having a gun
locked up or not having a gun at home.

Covariates. Socio-demographic covariates included sex, race (i.e., American Indian,
Black, or White), age at assessment and cohort, and urban/rural residence. Urban/
rural residence status was based upon Census-based designations for the counties and
census tracts. Psychosocial risk covariates at home include low socioeconomic status,
environmental vulnerability, family dysfunction, and parent problems (Supplement 1,
available online).

Statistical Analysis

Individual-level summary statistics for aggregated observations within each individual are
provided for the whole sample and by gun access status. Differences in variable percentages
or means were tested with ;(2 tests or student t-tests and are survey-weighted. Observation-
level descriptive statistics for frequencies of gaining, maintaining, or losing gun access from
time tto £+ 1 (¢=0,1,2,3,4, representing measures from age 9 to 16) were calculated.
Associations between changes in the symptom scores across repeated measures from time
t(baseline) to £+ 1 and gun access at time £+ 1 (£=0,1,2,3 representing ages 9 to 14;
t+1=1,2,3,4 representing ages 11 to 16) were estimated using the generalized linear
mixed-effects models with the g/mer() function in “Ime4” in R 4.2.1 to accommaodate the
repeated observations within individuals. Two sets of models were fitted: 1) observations
with gun access at baseline; and 2) observations without gun access at baseline. Subgroup
analyses were performed by age (9-12 vs. 13-16), sex at birth, and racial groups (American
Indian vs. White). All models adjusted for covariates at time £ The sampling weight
derived from the two-stage sampling design in GSMS was accounted for in all models.

The threshold of p < 0.05 was considered significant in all associations. For descriptive
statistics, weighted percentages and unweighted Ns/sample sizes are reported according to
the common conventions. Sensitivity analyses were performed by treating the gun access
outcome as a three-category variable (i.e., no gun at home, having a gun at home without
access for children, and having gun access for children).
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Missing data
For all assessments on the 1,420 participants interviewed during childhood between age 9
and 16, 83% were complete. Residential area (rural or urban) missingness was replaced
using information from repeated measures within individuals when available. Missingness
was generally rare (< 3% for all entries), and we imputed 10 datasets for all regression
analyses and used Rubin’s formula to combine covariance matrices to obtain synthesized
results.32

RESULTS

Overall summary statistics and by gun access

There were 6,674 observations on 1,420 unique individuals measured between ages 9 and
16. Table 1 presents descriptive statistics for all study variables at the individual level.

Most parents (978 or 65.5%) reported that children had in-home gun access or owning a

gun at least once during childhood; 442 (or 34.5%) children never had gun access. Gun
access/ownership was concentrated among male participants (p<0.001), Whites (p<0.001),
rural residents (p<0.001), and participants with family dysfunction (p<0.001). Gun access
was also associated concurrently with multiple types of mental health symptoms. These
associations are consistent with existing studies on childhood gun access in rural areas.8:17:21
Table S1 (available online) provides descriptive statistics for all study variables at the
observation level.

Changes in access to unlocked guns during childhood

Figure 1 presents the observed changes in gun access at home across adjacent observations.
Among observations where the child did not have access to an unlocked gun at time ¢,
76.3% had the same non-access status at time # 7, while 23.7% had gun access at time

# 1. By contrast, among observations where the children had access to an unlocked gun at
time £, 66.9% had the same gun access at # while 33.1% no longer had gun access at

time #1. Children without gun access were more likely to maintain their non-access status
than children with gun access were to maintain their access (p<0.001). Changes in gun
access status from one observation to the next were not uncommon, accounting for 27.0% of
observations.

Children with access to unlocked guns at baseline

We first tested the impact of changes in youth mental health symptoms in families in
which children had access to an unlocked gun (Table 2). Changes in conduct disorder
symptoms overall were not associated with a change in in-home gun access, but changes
in deceitfulness/theft (adjusted OR=0.43, Cl = [0.22, 0.87], p=0.02) and violation of

rules (adjusted OR=0.22, Cl = [0.07, 0.76], p=0.02) were associated with reduced access
to unlocked guns. Increased oppositional defiant (adjusted OR=0.43, Cl = [0.35, 0.53],
p<0.001) or depressive symptoms (adjusted OR=0.74, CI = [0.59, 0.92], p=0.008) were
associated with significant reductions in access to unlocked guns. No such association was
observed for anxiety symptoms. The reduction in access to unlocked guns for those with
increasing oppositional defiant symptoms as compared to the same/decreasing symptoms
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was 10-18%; for those with increasing depression symptoms as compared to the same/
decreasing symptoms was 8-9% (see unadjusted changes for all symptoms on Table S2,
available online).

Follow-up subgroup analyses tested whether these associations differed based on
developmental period (Table 3), child’s sex at birth (Table S3, available online), or

race (Table S4, available online). The association of changes in conduct disorder and
oppositional defiant disorder symptoms with access to unlocked guns were significantly
stronger in adolescence than in childhood. Only changes in conduct disorder symptoms

— either deceitfulness/theft or overall symptoms — varied by sex with reductions in

access to unlocked guns observed for male participants only. Increased deceitfulness/theft,
oppositional defiant disorder, and depression symptoms predicted reduced gun access only
among Whites but not American Indians, though no significant differences were indicated
by the interaction tests.

Children without access to unlocked guns at baseline

Next, we tested whether changes in mental health symptoms predict access to unlocked guns
for children who did not have access to unlocked guns at baseline (Table 4). Changes in
symptoms were not associated with the likelihood of access to unlocked gun at follow-up
for any symptom type. Additional subgroup analyses were performed by developmental
period (Table S5, available online), child’s sex at birth (Table S6, available online), or

race (Table S7, available online). Increased deceitfulness/theft and oppositional disorder
predicted access reduction for the age group of 13-16 but not age group of 9-12, with
significant interaction by age observed for oppositional disorder. Some symptom-access
associations were significant among male but not female participants, while none were
significant in stratified analysis by race.

Sensitivity analysis

Follow up sensitivity analyses (Tables S8-10, available online) treated access to unlocked
guns outcome as a three-category variable and found the group with guns at home but
locked up to children was similar to the no gun-at-home group, and thus, the combination
of those two groups was appropriate. In addition, among children with access to unlocked
guns at baseline (Table S10, available online), an increase in oppositional defiant disorder
symptoms was associated with a reduction in gun access, even though the guns remained
in the home. This suggests that the reduction in gun access is attributable to the increased
symptoms rather than external confounding factors that might simultaneously contribute to
both symptom escalation and gun removal. The results are included. We also examined
whether increases in suicidality predicted reduced access to unlocked guns, but the findings
were not statistically significant (OR = 2.57, CI =[0.78, 8.48], p = 0.12). This may be
influenced by the low prevalence of parent-reported suicidality in our study sample, which
occurred in less than 3% of participants.
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DISCUSSION

In this community-representative, predominantly rural sample, most children had either
access to unlocked guns or self ownership reported at least once from age 9 to 16. Changes
in in-home access to unlocked guns during childhood were common (27.0%). Such changes
in gun access were associated with changes in childhood mental health symptoms, but the
results were asymmetric. Children who had access to unlocked guns tended to have their
access limited after increases in mental health symptoms like deceitfulness, violation of
rules, oppositionality and depression. Increases in symptoms were often associated with a
significant reduction in the odds of the child having gun access at follow-up in adolescence,
among males, and among Whites. In contrast, changes in youth mental health symptoms did
not increase or decrease the likelihood of parents granting gun access to children in the first
place.

Parents are often in the best position to evaluate their children’s emotional and behavioral
functioning, and it is reasonable for them to consider such information when deciding
whether to keep a gun in the home and providing the child access to unlocked

guns. Each of the symptoms identified here is associated with adverse outcomes. For
example, oppositional defiant disorder and conduct disorder are considered part of a
continuum of disruptive and antisocial behaviors, with the former considered milder and

a potential precursor to the onset of more severe behavioral or mental health problems or
criminality.33:34 While this study was not designed to establish a direct association between
suicidality and gun access, depression has long been recognized as a potent risk factor for
suicidal ideation or attempts. (e.g., 3°) Among children with worsening depression, reducing
access to unlocked guns can significantly decrease both suicide attempts and death by
suicide rates.”

Changes in gun access may reflect parental concerns about behavioral disorders or
depressive symptoms in children. Parents might restrict firearm access as a precautionary
measure in response to increasing behavioral issues or mental health challenges, aiming
to ensure safety rather than using it as a form of discipline. Past studies have not linked
childhood mental health symptoms with reduced gun access because they have all relied
upon a cross-sectional design. The current study followed families over time and suggests
that parents whose children have access to unlocked guns may limit that access based on
symptom levels.

Among children with access to unlocked guns at the baseline, how changes in mental health
symptoms influenced children’s gun access varied by developmental stage, where parents
were more responsive to increased symptoms during adolescence (age 13- 16) compared

to age below 13. As children enter adolescence, parents may become more attuned to

the risks associated with access to unlocked guns due to the known correlation between
adolescent mental health problems and increased risk for violent behaviors and suicide.37:38
For younger children (below 13), mental health changes might not be deemed severe enough
to warrant restrictions or may not correlate strongly with gun access decisions, as firearms
might be seen as off-limits regardless. Moreover, increased symptoms in conduct disorder
(in particular deceitfulness/theft) were more predictive of reduced gun access among male
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than female participants, whereas symptom changes in oppositional defiant disorder were
about equally predictive of access to unlocked guns for both male and female participants.
The association between increased depressive symptoms and reduced access to unlocked
guns was more pronounced among female participants, suggesting that parents may be more
responsive to what they perceive as gender-typical patterns of mental health issues. Conduct
problems are generally more common in male participants, while depressive symptoms

are typically more prevalent in female participants.3%40 In addition, symptom changes in
deceitfulness/theft, oppositional defiant disorders, and depression were predictive of reduced
access to unlocked guns only among Whites but not among American Indians, though the
interactions between racial groups and changes in symptom scores were all insignificant.
This may be related to the relatively small number of American Indian participants, but
could also reflect the complex interplay of factors such as cultural attitudes toward firearms
within some Native American communities, 4! historical inequalities (e.g., historical trauma,
distrust of external authorities), 4243 and disparities in access to health resources (e.g.,
mental health services, counseling, and interventions).#44> We note that few studies include
an adequate subsample of Native American youth, and urge future researchers to ensure
representation of Native American populations to allow further investigation of these
relationships. Additionally, our results also suggested parental response to mental health
symptoms differed between children who already had access to unlocked gun and those
who were initially granted access. For the latter, some positive symptom-access associations
were observed among male participants. Besides differentiated gender norms, children who
already have access to unlocked gun at baseline may be part of families where firearms

are normalized and integrated into the household routine, and these families may be more
sensitive to changes in the child’s mental health because they are aware of the potential risks
posed by guns in the home.46

These findings have implications for healthcare providers and other practitioners working
with families. First, gun access can be fluid over time. Even in an area of the country where
gun culture is strong,*! parents appear to be aware of, and potentially responsive to, the
risks posed by access to unlocked guns when their children exhibit emotional or behavioral
issues. Healthcare practitioners may have the potential to influence parents’ decisions on
how and when to limit their children’s gun access. This aligns with the approach suggesting
that healthcare providers play a pivotal role in firearm safety counseling, especially in
pediatric and family health settings (e.g., 4748). The effectiveness of such interventions can
be enhanced through culturally competent approaches that consider the context of families
living in regions with strong gun traditions.® Second, #s study suggests that even families
that do not currently allow their children access to guns may still benefit from education

on risks for firearm injury. In households that did not give their children access to firearms
at baseline, no association was found between children’s mental health symptoms and gun
access; in some cases, increases in symptoms were paradoxically linked to greater access at
follow-up. Our findings therefore support the idea that routine firearm counseling should be
a standard part of pediatric and family healthcare, regardless of firearm access at baseline,
much like interventions on safe sex, smoking, and alcohol use.#8:50 Providing firearm safety
education, even in the absence of confirmed gun access, may help families make informed
decisions about gun safety in their homes.
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This study leveraged a distinctive community-representative sample followed repeatedly
over time and assessed rigorously for mental health symptoms and gun access. However,
the following caveats should be considered when evaluating our findings. First, although the
lagged analysis used here inherits the logic of the “difference-in-difference” model®! which
is often used to estimate a causal effect, it likely does not completely eliminate confounding
in a cohort design. Changes in mental health symptoms can possibly be either a cause or
consequence of another causal agent that affects gun access. As such, the interpretation of
our results should still be considered associational. Our analysis, stratified by the gun access
of children at time t, is unconditional on either the gun access or symptom score changes

at previous times. The underlying assumption here is that given observations at time t, the
outcome of gun access is independent of observations before time t. Second, our effect
estimates are based on a single-point change in symptoms. While these estimates show
good sensitivity in the potential responses of parents to children’s mental health conditions,
the unit of effect might not be clinically relevant. Third, the measurement of gun access

in our study is based on parental reports, which may not fully capture children’s actual
access to firearms. Prior research has demonstrated that caregiver perceptions and child-
reported access can be discordant,52:53 and this reliance on parental perception introduces
the potential for reporting bias. As such, our findings may only reflect how parents perceive
and report their children’s access to firearms, which may not align with actual access.
Fourth, the GSMS collected data from 11 rural counties in the Southeast since the early
1990s and was designed to be representative of rural areas in the Southeast United States
and Appalachia. Results may or may not generalize to other periods and broader regions.
Fifth, our results are limited by potential recall bias and ambiguity in self-reported firearm
storage, as our instrument lacks specificity in defining ‘locked’ firearms. Reporting may
also be influenced by the child’s mental health status, potentially affecting associations. The
fluctuations in firearm access over time may reflect genuine changes in household ownership
or storage practices, though recall bias remains a possibility. Future research is needed to
better understand the stability of household firearm ownership and the factors that drive
changes over time.

Given the 30-year difference between the study data and the present day;, it is important to
acknowledge that societal, cultural, political, and policy factors, such as the development

of social media, the increased frequencies of school shootings, changing views on firearm
ownership may influence the relevance of our findings. Notably, the period of study predates
the 1999 Columbine High School shooting, an event that fundamentally changed public
discourse on youth access to firearms and prompted a wave of policies and parental
vigilance 5 Subsequent incidents, including the shootings at Sandy Hook Elementary
(2012), Marjory Stoneman Douglas High School (2018), and Robb Elementary School in
Uvalde (2022), have amplified concerns and awareness about the link between children’s
mental health and gun access. The high-profile conviction of the parents of the Michigan
shooter Ethan Crumbley in 2021 (Oxford High School) further underscores growing societal
and legal expectations for parental responsibility. While it is possible that heightened
awareness has led to greater restrictions on firearm access in response to children’s

mental health concerns, it remains unclear how these shifts have affected household

firearm practices over time. We hope this analysis will inform future research to capture
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contemporary parental attitudes and behaviors surrounding firearm access and youth mental
health.

In conclusion, in-home gun access among children is common in the United States and

is a major risk factor for firearm injuries among children, including suicide, homicide,

and accidents. We present a high-risk demographic group of predominantly White, rural
residents in the American Southeast, where the prevalence of in-home firearm access among
children is high,21:23 and the willingness to curb firearm access or practice safe storage

is low.1” Nevertheless, our findings suggest that parents in such a high-risk demographic
group may reduce gun access for children when they observe increased symptoms of certain
mental and behavioral problems. Increasing parents’ exposure to knowledge on mental and
behavioral health risk factors for firearm injuries through education can be a viable means of
informing parents’ decision-making over children’s gun access.
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Figure 1.
Changes in firearm access at home across adjacent observations from time t to t+1 within

individuals

Note: A total of N=4,711 observations at the level of changes were generated based on
6,674 repeated measures from ages 9 to 16. Nine pairs of adjacent observations of firearm
ownership were incomplete and this figure is based on N=4,702 pairs.
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Table 1.

Individual Level Descriptive Statistics for Variables Aggregated over Age 9-16 (N=1420)

Overall | Never access to guns | Ever access to guns p
N(%) N(%) N(%)
Total 1420(100) 442(34.5) 978(65.5)
Sex <0.001
Male 790(51.0) 200(39.4) 590(57.2)
Female 630(49.0) 242(60.6) 388(42.8)
Cohort 0.61
Youngest (age 9 yr) 534(37.8) 175(39.1) 359(37.2)
Middle (age 11 yr) 479(33.4) 142(31.6) 337(34.3)
Late (age 13 yr) 407(28.8) 125(29.3) 282(28.6)
Race <0.001
Am. Indian 349(3.7) 79(2.3) 270(4.4)
Black 88(6.9) 62(12.5) 26(4.0)
White 983(89.3) 301(85.2) 682(91.6)
SES status 0.17
Low SES 573(28.7) 187(26.4) 386(29.9)
Not low SES 847(71.3) 255(73.6) 592(70.1)
Residence <0.001
Urban 351(31.2) 165(40.9) 186(26.1)
Rural 1069(58.8) 277(59.1) 792(73.9)
Mean(SD) Mean(SD) Mean(SD)
Environment vulnerability (range 0-9) 1.59(1.57) 1.59(2.05) 1.59(2.41) 0.87
Family dysfunction (range 0-6) 0.51(0.69) 0.48(0.86) 0.56(1.15) | <0.001
Parent problems (range 0-6) 0.64(0.92) 0.64(1.18) 0.63(1.47) 0.53
Conduct disorder (range 0-15) 0.18(0.54) 0.16(0.65) 0.21(0.96) 0.003
Aggression (range 0-9) 0.09(0.36) 0.08(0.43) 0.10(0.63) 0.005
Deceitfulness/theft (range 0-3) 0.07(0.27) 0.06(0.33) 0.08(0.49) 0.008
Violation of rules (range 0-3) 0.02(0.14) 0.02(0.18) 0.02(0.21) 0.24
Oppositional defiant disorder (range 0-8) | 0.47(1.01) 0.42(1.22) 0.56(1.78) | <0.001
Total anxiety (range 0-22) 0.47(1.17) 0.47(0.47) 0.46(1.97) 0.66
Depression symptoms (range 0-10) 0.43(0.76) 0.44(0.97) 0.40(1.20) 0.03

Page 15

Note: “Never access to guns” includes no access to unlocked guns or no firearm at home. “Ever access to guns” include access to unlocked guns
or self-owning guns. Explanations of environmental vulnerability, family dysfunction, and parent problems can be found in the supplementary text.
Percentages for each variable have a column sum of 100%.
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Table 2.

Changes in Symptoms Predicting Access to Unlocked Guns at the Next Time Among Children with Gun
Access (n = 1,657)

Predictors OR Cl | CI p
Conduct disorder 0.74 | 0.53 | 1.05 0.09
Aggression 098 | 0.58 | 1.68 0.97
Deceitfulness/theft 0.43 | 0.22 | 0.87 0.02
Violation of rules 0.22 | 0.07 | 0.76 0.02
Oppositional defiant disorder | 0.43 | 0.35 | 0.53 | <0.001
Total anxiety 094 | 0.80 | 1.12 0.51
Depression symptoms 0.74 | 059 | 0.92 0.008

Note: Models use mixed-effects logistic regression to assess the relationship between changes in symptoms from time t to t+1 and subsequent
firearm access at t+1 among children who already had access to firearms. All models adjust for age cohort, sex, race, urbanicity, SES status,
environmental vulnerability, family dysfunction, and parental problems. They incorporate individual-level random effects and are survey-weighted.
Results are pooled using Rubin’s formula based on 10 imputed datasets. Statistically significant results (p<0.05) are represented in boldface type.
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Table 4.

Changes in Symptoms Predicting Access to Unlocked Guns at the Next Time Among Children Without
Firearm Access (n=3054)

Predictors OR | CI Cl P value
Conduct disorder 097 | 0.72 | 1.31 0.85
Aggression 1.38 | 0.99 | 191 0.05
Deceitfulness/theft 0.85 | 0.49 | 1.49 0.57
Violation of rules 0.66 | 0.29 | 151 0.32
Oppositional defiant disorder | 0.89 | 0.76 | 1.03 0.12
Total anxiety 1.12 | 1.00 | 1.25 0.05
Depression symptoms 108 | 094 | 1.24 0.26

Note: Models use mixed-effects logistic regression to assess the relationship between changes in symptoms from time t to t+1 and subsequent
firearm access at t+1 among children without prior firearm access. All models adjust for age cohort, sex, race, urbanicity, SES status, environmental
vulnerability, family dysfunction, and parental problems. They incorporate individual-level random effects and are survey-weighted. Results are
pooled using Rubin’s formula based on 10 imputed datasets.
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