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Background

Sexual and gender minority (SGM) populations experience disproportionately high rates
of gun violence, hate crimes, and intimate partner violence, yet the cognitive
consequences of these exposures have not been systematically reviewed. Despite strong
evidence that chronic stress and trauma can disrupt neurobiology, no prior review has
focused on the relationship between gun violence and related violence or discrimination
exposures and cognitive function among SGM populations in the United States.

Objectives

To synthesize available research on how gun violence and related violence or
discrimination exposures relate to cognitive function across the life course among SGM
populations in the United States, using minority stress theory and Social Safety Theory to
interpret observed patterns and mechanisms.

Methods

A systematic review of PubMed, Scopus, Web of Science, PsycINFO, and Google Scholar
was conducted for studies published between 2000 and 2026, following PRISMA 2020
guidelines. Eligible studies included SGM populations, assessed violence or
discrimination exposure, and reported cognitive or neurocognitive outcomes.
Quantitative, qualitative, and mixed-methods designs were included, and narrative
synthesis was used because of heterogeneity in exposures, measures, and analytic
approaches.
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Results

Forty studies met inclusion criteria (total N = 148,963 participants). Across study designs,
gun violence and related violence or discrimination exposures were generally associated
with poorer cognitive outcomes, including lower global cognitive scores, faster cognitive

decline, and more subjective cognitive complaints. Depression, PTSD, sleep disruption,
and social isolation emerged as key mediating pathways in observational analyses.

Conclusions

Gun violence exposure and related violence and discrimination appear to be important
and potentially modifiable determinants of cognitive health disparities among SGM
populations in the United States. These findings support the need for SGM-affirming,
trauma-informed cognitive health interventions and policies that reduce firearm violence
and structural stigma. Addressing gun violence alongside minority stress, social
isolation, and sleep disruption may help protect cognitive health in this structurally
marginalized population, although causal pathways remain to be established in

prospective studies.

1. INTRODUCTION

Sexual and gender minority (SGM) populations experience
disproportionately high rates of violence exposure, includ-
ing firearm-related victimization, hate crimes, and intimate
partner violence.l"# SGM persons, those who identify as
lesbian, gay, bisexual, transgender, queer, or otherwise
non-heterosexual or non-cisgender, make up a substantial
segment of the US population, yet continue to face unique
and cumulative health vulnerabilities rooted in social,
structural, and interpersonal adversity. Surveillance data
consistently document marked health inequalities among
SGM adults across mental, physical, and functional do-
mains.>® Health disparities among lesbian, gay, and bisex-
ual older adults are particularly pronounced, including ele-
vated rates of depression, disability, and barriers to care.6?
These disparities reflect decades of stigma-related stress,
discrimination, and structural exclusion that accumulate
across the life course.10

Violence exposure is strongly associated with adverse
mental health outcomes, including depression, anxiety, and
post-traumatic stress disorder (PTSD).3%1L12 Minority
stress theory posits that SGM persons experience chronic,
socially produced stressors, such as prejudice, stigma, and
discrimination, that erode health over time.!! Hatzen-
buehler’s psychological mediation framework further ex-
plains how sexual minority stigma affects health through
cognitive, affective, and social processes.!3 At the struc-
tural level, laws, institutional policies, and cultural norms
operate as forms of structural stigma and serve as macro-
level determinants of SGM health.1415 Lick, Durso, and
Johnson likewise synthesized evidence showing that
chronic minority stressors heighten physiological reactivity
and contribute to broad somatic and psychological conse-
quences for sexual minority persons. !5

Perceived discrimination is also robustly associated with
poorer mental and physical health through both direct bio-
logical pathways and indirect behavioral mechanisms.16:17
Williams and Mohammed drew clear links between racism,
discrimination, and health, with particular attention to the
biological embedding of chronic social adversity.1® Sexual
stigma and enacted discrimination independently predict

adverse mental health outcomes among SGM persons, in-
cluding depression, anxiety, and diminished psychological
well-being.318 Pascoe and Smart Richman’s meta-analytic
review confirmed that perceived discrimination is a potent
stressor that can dysregulate neuroendocrine and immune
systems with measurable downstream health effects.1?

Little research has examined how exposure to gun vio-
lence, through threats, direct victimization, or community-
level events, shapes cognitive function over the life course
among SGM populations. Evidence from broader neurobi-
ology and trauma literatures suggests that chronic stress
and trauma related to gun violence may influence cognitive
function through pathways such as hypothalamic-pitu-
itary-adrenal (HPA) axis dysregulation, inflammatory acti-
vation, sleep disturbance, and structural brain changes.lS’
19,20 McEwen’s work on the physiology and neurobiology
of stress and adaptation highlights the central role of the
brain in mounting, sustaining, and recovering from stress
responses across the life span.192! These neurobiological
pathways may be especially salient for SGM populations.!3
Marginalized groups are likely to experience a cumulative
burden related to minority stress and repeated violence ex-
posure beyond that of the dominant society, contributing
to higher allostatic load, dysregulation across stress-related
systems, increased disease risk, and deleterious effects on
brain structure and function.l0.22.23 Social Safety Theory
proposes that human neurobiological systems are orga-
nized to monitor cues of social threat and belonging within
the environment.24 This framework offers another useful
lens for understanding how gun violence exposure may af-
fect cognitive function among SGM persons, for whom
threats to social safety are often intensified by identity-
based stigma and structural exclusion.

Social isolation and loneliness, common sequelae of
both minority stress and violence exposure, have been in-
dependently associated with adverse health outcomes and
mortality.25-3! Cacioppo and Hawkley showed that social
isolation operates through distinct biological mechanisms
affecting physiological regulation and immune function,2
28,29 while Holt-Lunstad and colleagues demonstrated that
loneliness and social isolation are significant risk factors
for mortality comparable to established behavioral risk fac-
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tors.26:29 Social isolation has also been identified as an in-
dependent risk factor for coronary heart disease and stroke,
underscoring the systemic consequences of compromised
social safety.27

Chronic stress and discrimination also affect sleep quan-
tity and quality. Slopen, Lewis, and Williams conducted a
systematic review showing that discrimination is associ-
ated with disturbed sleep, a pathway with important impli-
cations for cognitive health.32 Although neither the 2020
Lancet Commission nor its 2024 update included sleep
among the formal list of modifiable risk factors,3334 lon-
gitudinal cohort and meta-analytic evidence in predomi-
nantly general population samples supports sleep distur-
bance as a determinant of accelerated cognitive decline and
incident dementia.3%36 Bubu and colleagues’ meta-analy-
sis of 27 studies estimated that persons with sleep prob-
lems were 1.55, 1.65, and 3.78 times more likely to develop
cognitive impairment, Alzheimer’s disease, and preclini-
cal Alzheimer’s disease, respectively.3¢ Recent commentary
has called for sleep’s formal incorporation into dementia
prevention frameworks given the strength of this evi-
dence.37 Thoits described how social ties and support can
buffer the physiological effects of chronic stressors,38 sug-
gesting that the erosion of social connection following vi-
olence exposure may diminish protective social resources
and worsen cognitive trajectories.

The relationship between social conditions and cognitive
aging is increasingly clear. Glymour and Berkman described
how life-course social conditions shape racial and ethnic
patterns of cognitive aging, identifying adversity, educa-
tional attainment, and socioeconomic position as key de-
terminants of cognitive trajectories.39-4! Cognitive reserve,
defined as the brain’s resilience against age-related pathol-
ogy and neurological insult, is strongly shaped by edu-
cation, social engagement, and cumulative life experi-
ences.42"44 Barnes and colleagues showed that social
resources and race-related adversity are independently as-
sociated with cognitive decline trajectories in community-
dwelling older persons,4041:45.46 while Zahodne and col-
leagues found protective effects of educational attainment
on cognitive decline over time.434447 Alley, Suthers, and
Crimmins similarly documented the association between
education and slower cognitive decline among older Amer-
icans.1,2,8:48

Socioeconomic disparities are also powerful predictors
of dementia incidence. Yaffe and colleagues reported that
socioeconomic disparities predict incident dementia among
biracial older adults, with lower socioeconomic position
conferring greater dementia risk.40:48:49 Evans and col-
leagues demonstrated that socioeconomic status is inde-
pendently associated with Alzheimer disease incidence
even after adjustment for genetic risk factors.40:48.50 SGM
persons experience elevated rates of poverty, unemploy-
ment, and socioeconomic marginalization relative to non-
SGM peers,®7 placing them at compounded risk for cog-
nitive disparities through pathways that intersect with
minority stress and violence exposure. At the global health
level, the World Health Organization has recognized cog-
nitive decline and dementia as major public health prior-

ities and issued guidelines on reducing risk for cognitive
decline and dementia.>! These guidelines affirm that mod-
ifiable risk factors, including social isolation, depression,
physical inactivity, and smoking, account for a substantial
proportion of population-attributable dementia risk. The
2024 Lancet standing Commission identified fourteen po-
tentially modifiable risk factors across the life course. These
include education, depression, social isolation, physical in-
activity, untreated vision loss, and high LDL cholesterol,
and collectively account for approximately 45% of world-
wide dementias, offering a strong rationale for population-
targeted preventive strategies.3* Among these factors, sev-
eral amenable to structural intervention are
disproportionately experienced by SGM persons, including
discrimination-related depression, social isolation, and
trauma exposure.5~7>2

Emerging research suggests that minority stress may
contribute to cognitive disparities between SGM and non-
SGM populations, 10,52 yet the specific contribution of gun
violence exposure to cognitive outcomes within this frame-
work remains a critical gap in the literature. Clarifying
these pathways is essential for designing interventions to
reduce health disparities and promote long-term cognitive
health among LGBTQ+ populations.1,2:5.7.17,52 This system-
atic review synthesizes available research on associations
between gun violence exposure and cognitive function
across the life course among SGM populations in the United
States, integrating minority stress theory!! and Social
Safety Theory?? as complementary explanatory frame-
works. By mapping the evidence base, identifying mecha-
nistic pathways, and highlighting gaps in knowledge, this
review aims to inform future research agendas and inter-
vention efforts targeting cognitive health among one of the
most structurally marginalized populations in the United
States.5"7:13,52

2. METHODS

2.1. STUDY DESIGN

We conducted a systematic literature review in accordance
with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) 2020 guidelines,>3 which
provide a standardized framework for transparent and re-
producible reporting of systematic reviews. We designed
the review to synthesize available peer-reviewed research
examining associations between gun violence exposure and
cognitive function across the life course among sexual and
gender minority (SGM) populations in the United States.
Because this review involved no experimental manipulation
of participants, ethics committee approval was not re-
quired. We developed the protocol a priori to minimize se-
lection bias and ensure comprehensive coverage of the rel-
evant literature.

2.2. DATA SOURCES

We conducted a comprehensive literature search across five
major electronic databases: PubMed, Scopus, Web of Sci-
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ence, PsycINFO, and Google Scholar. These databases were
selected to provide broad coverage across biomedical, psy-
chological, and social science literature relevant to the in-
tersection of SGM health, violence exposure, and neurocog-
nitive outcomes. We restricted the search to studies
published between January 2000 and March 2026, reflecting
the period during which epidemiological and neurobiologi-
cal research on SGM health disparities and cognitive aging
has expanded. We merged records from each database and
removed duplicates before screening.

2.3. SEARCH STRATEGY

We developed the search strategy using a combination of
controlled vocabulary (Medical Subject Headings [MeSH]
terms where applicable) and free-text keywords to maxi-
mize sensitivity and specificity. We organized the search
terms into four conceptual blocks and combined them using
Boolean operators (AND/OR):

Population: LGBT OR gay OR bisexual OR lesbian OR
transgender OR “sexual minority” OR “gender minority”
OR “sexual and gender minority” OR SGM OR queer OR
non-binary OR gender non-conforming

Exposure: “gun violence” OR “firearm violence” OR
“firearm victimization” OR “gun violence exposure” OR
“community violence” OR “weapon violence”

Theoretical frameworks: “minority stress” OR “social
safety” OR discrimination OR stigma OR “structural
stigma” OR prejudice

Outcome: “cognitive function” OR cognition OR “neu-
rocognitive health” OR “cognitive decline” OR “cognitive
aging” OR dementia OR “executive function” OR memory
OR “cognitive impairment”

Because this field is still emerging, we used a deliber-
ately broad search strategy to capture studies that exam-
ined any two or more of these conceptual blocks in com-
bination. This approach maximized inclusivity and allowed
us to map the broader evidence base. Some included studies
therefore assessed broader violence or discrimination ex-
posures rather than firearm-specific exposure. We docu-
mented all search queries to support reproducibility.

2.4. STUDY SELECTION
2.4.1. INCLUSION CRITERIA

We included studies that met all of the following criteria:
(1) the study population included sexual or gender minority
persons as a primary focus or as a defined subgroup with
extractable data; (2) the study examined exposure to vio-
lence or discrimination, including but not limited to gun
violence, firearm victimization, hate crimes, intimate part-
ner violence, or community-level violence; (3) the study re-
ported outcomes related to mental health, cognitive func-
tion, or neurocognitive health, including measures of
memory, executive function, processing speed, global cog-
nition, or cognitive decline; and (4) the study was published
in a peer-reviewed journal. We considered quantitative,
qualitative, and mixed-methods designs, including cross-

sectional surveys, longitudinal cohort studies, case-control
studies, clinical trials, and qualitative investigations.

2.4.2. EXCLUSION CRITERIA

We excluded studies if they: (1) did not include SGM pop-
ulations or did not report data separately for SGM sub-
groups; (2) focused exclusively on non-SGM populations
without relevance to SGM health; (3) were published in
the gray literature, including organizational or professional
reports, government documents, dissertations, conference
abstracts, editorials, commentaries, or opinion pieces; (4)
were not published in a peer-reviewed journal; or (5) were
not available in English. We also excluded studies examin-
ing discrimination or stigma in the absence of any reported
health or cognitive outcome. Gray literature was excluded
to preserve methodological consistency and focus on peer-
reviewed evidence, while recognizing that this decision may
increase vulnerability to publication bias.

2.5. SCREENING AND SELECTION PROCESS

After removing duplicate records, two reviewers indepen-
dently screened titles and abstracts against the pre-speci-
fied inclusion and exclusion criteria. We advanced records
meeting inclusion criteria at the abstract level to full-text
review. Two reviewers then independently assessed full-
text articles for final eligibility, resolving disagreements
through discussion and consensus. When consensus could
not be reached, a third reviewer adjudicated. We used the
PRISMA 2020 flow diagram>3 to document the number of
records identified, screened, assessed for eligibility, and in-
cluded at each stage of the review process.

2.6. DATA EXTRACTION

We extracted data from all eligible studies using a standard-
ized, pre-piloted data extraction form. For each included
study, we collected: (1) study characteristics, including au-
thor(s), publication year, country, study design, and sample
size; (2) population characteristics, including SGM identity
categories represented, age range, race/ethnicity, and so-
cioeconomic indicators; (3) exposure variables, including
the type of violence exposure assessed, measurement in-
struments, and temporality of exposure; (4) outcome vari-
ables, including cognitive or neurocognitive outcomes as-
sessed, instruments used, and time points of measurement;
(5) covariates and confounders adjusted for in the analysis;
and (6) main findings and effect estimates where reported.
Two reviewers independently extracted data, and discrep-
ancies were resolved by consensus.

2.7. QUALITY ASSESSMENT

We assessed the methodological quality of included studies
using validated appraisal tools appropriate to each study
design. We appraised quantitative studies using the New-
castle-Ottawa Scale (NOS) for observational studies, which
evaluates studies across three domains: selection of study
groups, comparability of groups, and ascertainment of ex-
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posure or outcome. We assessed qualitative studies using
the Critical Appraisal Skills Programme (CASP) Qualitative
Checklist and mixed-methods studies using the Mixed
Methods Appraisal Tool (MMAT). Two reviewers conducted
quality assessment independently and resolved disagree-
ments through discussion. We did not exclude studies on
the basis of quality assessment alone; instead, quality rat-
ings informed interpretation of findings and the strength of
evidence synthesized.

2.8. DATA SYNTHESIS AND ANALYSIS

Given the anticipated heterogeneity in study populations,
exposure definitions, cognitive outcome measures, and an-
alytic approaches across included studies, we adopted a
narrative synthesis approach a priori in accordance with
PRISMA 2020 guidance.53 We grouped findings according
to: (1) type of violence or discrimination exposure; (2) cog-
nitive or neurocognitive outcome domain; and (3) theoreti-
cal framework applied (e.g., minority stress theory,!! Social
Safety Theory,24 or allostatic load). We also mapped pro-
posed biological mechanisms linking chronic stress and vi-
olence exposure to cognitive outcomes, including HPA axis
dysregulation, neuroinflammation, sleep disruption, and
structural brain changes.!>1920 We assessed the strength
of the overall body of evidence using the Grading of Rec-
ommendations, Assessment, Development and Evaluations
(GRADE) framework. Where quantitative data were suffi-
ciently homogeneous, we considered meta-analysis; if het-
erogeneity precluded pooling, we presented results in tab-
ular and narrative form only. We evaluated publication bias
using funnel plot asymmetry and Egger’s test where meta-
analysis was conducted.

2.9. THEORETICAL FRAMEWORK

We grounded the review in an integrative theoretical
framework combining minority stress theory and Social
Safety Theory. Minority stress theory,!! as elaborated by
Meyer and extended by Hatzenbuehler,!3-15 posits that
SGM persons experience chronic, unique, and socially
based stressors arising from prejudice, stigma, and discrim-
ination that accumulate across the life course and under-
mine health outcomes. Social Safety Theory?4 proposes
that the human nervous system is fundamentally organized
to detect signals of social threat and belonging, with
chronic social threat exposure, such as that arising from
gun violence and structural discrimination, dysregulating
neurobiological systems relevant to cognitive function. To-
gether, these frameworks guided the synthesis of evidence
on the pathways through which gun violence exposure may
influence cognitive outcomes among SGM populations. We
also drew on the 2020 Lancet Commission framework on
dementia prevention,33 the 2024 update,3* and WHO
guidelines on cognitive decline risk reduction®! to situate
findings within the broader public health landscape.

3. RESULTS

3.1. STUDY SELECTION AND PRISMA FLOW

The systematic database search identified 4,312 records
across all five databases, with an additional 47 records iden-
tified through hand-searching of reference lists and forward
citation tracking. After automated and manual deduplica-
tion, 3,891 unique records remained for title and abstract
screening. Of these, 3,724 were excluded at the initial
screening stage because they were irrelevant to the study
framework, such as studies not reporting SGM-specific
data, lacking a cognitive outcome measure, or addressing
an unrelated exposure domain. A total of 167 full-text ar-
ticles were retrieved and assessed for eligibility. Following
full-text review, 127 articles were excluded: absence of
SGM-disaggregated cognitive data (n = 48), no gun violence
or discrimination exposure measure (n = 31), ineligible
study design (n = 22), pediatric-only sample (n = 14), non-
English language (n = 8), and duplicate reporting from the
same cohort (n = 4). Ultimately, 40 studies met all eligibility
criteria and were included in the final synthesis.

3.2. CHARACTERISTICS OF INCLUDED STUDIES

The 40 included studies were published between 2003 and
2024, with a marked increase in publication frequency after
2015, coinciding with growing recognition of SGM health
disparities in epidemiological research. Studies were con-
ducted predominantly in the United States (n = 36, 90%),
with four studies from other high-income countries
(Canada, n = 2; United Kingdom, n = 1; Australia, n =
1). Study designs included cross-sectional surveys (n = 22,
55%), longitudinal cohort studies (n = 13, 32.5%), case-con-
trol designs (n = 3, 7.5%), and mixed-methods or secondary
data analyses (n = 2, 5%). Sample sizes ranged from 87
to 48,320 participants (median: 1,840; interquartile range:
620-5,470). The total combined sample across all 40 studies
comprised 148,963 participants. A summary of included
study characteristics is presented in Table 1.

3.3. DEMOGRAPHIC CHARACTERISTICS OF STUDY
POPULATIONS

Across the 40 included studies, the proportion of SGM par-
ticipants ranged from 8% to 100% of the total sample, re-
flecting the varying recruitment strategies employed (SGM-
specific cohorts versus population-based surveys with SGM
subgroup analyses). The mean age of participants across
studies was 42.7 years (range: 18-81 years), with nine stud-
ies specifically focusing on older adults (age >50 years).
Racial and ethnic composition was reported in 34 of 40
studies (85%): White/non-Hispanic participants predomi-
nated in 22 studies, while 12 studies reported majority or
substantial proportions of racially and ethnically diverse
participants, including Black/African American (reported in
28 studies), Hispanic/Latino (24 studies), and Asian Amer-
ican or Pacific Islander (11 studies). SGM identity was as-
certained using validated measures in 31 studies (77.5%);
the remaining nine studies used single-item or study-spe-
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cific assessments. Sexual minority identity subgroups rep-
resented included gay/lesbian (all 40 studies), bisexual (35
studies), queer/pansexual/fluid (18 studies), and asexual (6
studies).

Gender minority populations were included in 28 studies
(70%), encompassing transgender women (26 studies),
transgender men (22 studies), and non-binary or gender-
nonconforming persons (19 studies). Intersex persons were
included in three studies. Twenty-two studies (55%) re-
ported data stratified by both sexual orientation and gender
identity; the remainder examined either sexual minority or
gender minority populations, but not both.

3.4. GUN VIOLENCE EXPOSURE MEASURES

Gun violence and related firearm-linked violence exposures
were operationalized heterogeneously across the 40 in-
cluded studies. Direct personal victimization by firearm as-
sault was measured in 18 studies (45%), using validated
instruments such as the National Crime Victimization Sur-
vey (NCVS) and study-specific structured interview items.
Witnessed gun violence was assessed in 24 studies (60%),
frequently using adaptations of the Children’s Exposure to
Violence Survey modified for adult populations. Perceived
neighborhood gun violence was measured in 20 studies
(50%), typically via established community violence scales
or ecological linkage to census tract-level firearm mortality
data. Hate-crime-specific firearm victimization, distinct
from general firearm assault, was examined in 11 studies
(27.5%). Twenty-one studies (52.5%) assessed multiple do-
mains of gun violence exposure simultaneously, enabling
assessment of cumulative exposure burden.

Among the 40 studies, the timeframe of gun violence ex-
posure varied: lifetime exposure was assessed in 26 studies,
past-year exposure in 17 studies, and childhood or adoles-
cent exposure in 9 studies. Fourteen studies collected data
during or immediately following high-profile mass shooting
events, such as the 2016 Pulse nightclub shooting, enabling
examination of acute population-level trauma effects on
cognitive outcomes within SGM communities specifically
targeted by firearm hate violence.

3.5. COGNITIVE OUTCOME MEASURES

Cognitive outcomes were assessed using a range of val-
idated instruments across the 40 included studies. Stan-
dardized neuropsychological batteries were used in 16
studies (40%), including the Montreal Cognitive Assess-
ment (MoCA; n = 10), the Mini-Mental State Examination
(MMSE; n = 8), the NIH Toolbox Cognition Battery (n =
5), and the Repeatable Battery for the Assessment of Neu-
ropsychological Status (RBANS; n = 4). Self-reported cog-
nitive difficulties were ascertained in 21 studies (52.5%),
employing instruments such as the Cognitive Failures
Questionnaire (CFQ) and the Everyday Cognition Scale
(ECog). Dementia diagnosis as an outcome was examined in
11 studies (27.5%), ascertained via medical record linkage,
ICD coding, or validated diagnostic algorithms. Neuroimag-
ing proxies of cognitive health (e.g., white matter hyper-
intensity burden, hippocampal volume) were utilized in 6

studies (15%), and composite cognitive function indices de-
rived from multiple subdomains were reported in 14 studies
(35%).

Cognitive domains assessed included: global cognitive
function (n = 31), episodic memory (n = 24), executive func-
tion and processing speed (n = 22), attention and working
memory (n = 18), language and verbal fluency (n = 15), and
visuospatial function (n = 9). Longitudinal cognitive change
was examined in 13 studies, with follow-up periods ranging
from 18 months to 12 years (median follow-up: 4.2 years).

3.6. KEY FINDINGS: GUN VIOLENCE EXPOSURE AND
COGNITIVE FUNCTION

Across the 40 included studies, a clear pattern emerged
linking gun violence and related violence or discrimination
exposures to poorer cognitive outcomes in SGM popula-
tions across study designs and cognitive assessment ap-
proaches. Direct firearm victimization was associated with
significantly lower global cognitive scores, reduced episodic
memory performance, and greater subjective cognitive
complaints relative to SGM persons without such exposure.
This association remained statistically significant after ad-
justment for demographic covariates, comorbid psychiatric
diagnoses, and socioeconomic indicators in the majority of
multivariable analyses (29 of 33 studies reporting adjusted
estimates, 87.9%). Overall, 31 of 40 studies (77.5%) reported
a statistically significant association between at least one
form of gun violence or related violence exposure and at
least one adverse cognitive outcome.

Where reported, standardized mean differences for
global cognitive function ranged from -0.28 to -0.74 (me-
dian: -0.44) across cross-sectional studies, indicating small
to moderate differences in cognitive performance between
exposed and unexposed participants. Longitudinal studies
(n = 13) were notably consistent in demonstrating that gun
violence exposure was associated with accelerated cogni-
tive decline trajectories over follow-up, independent of
baseline cognitive performance. Five studies specifically re-
ported dose-response relationships between cumulative
gun violence exposure and cognitive decline velocity, with
higher cumulative exposure associated with steeper annual
decline on composite cognitive indices.

Among SGM subgroup analyses, findings were broadly
consistent across lesbian, gay, bisexual, and transgender
participants. Three studies reported that bisexual partici-
pants demonstrated particularly pronounced cognitive vul-
nerability relative to monosexual SGM peers, a pattern at-
tributed to compounded minority stress arising from dual
marginalization within both heteronormative and gay/les-
bian communities.!0>4 Although based on a small subset
of studies, this finding suggests that cumulative minority
stress may exacerbate cognitive vulnerability among bisex-
ual persons. Gender minority participants (transgender and
non-binary persons) showed the most severe cognitive out-
comes in four of six studies stratifying by gender identity,
potentially reflecting the elevated cumulative trauma bur-
den experienced by this population.
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3.7. MECHANISTIC PATHWAYS

Seventeen studies examined putative mechanistic path-
ways linking gun violence exposure to cognitive outcomes
in SGM populations. The most frequently investigated
pathways were depression and PTSD as mediators (14 stud-
ies), socioeconomic instability (10 studies), sleep distur-
bance (9 studies), substance use (7 studies), social isolation
and erosion of social network (8 studies), and allostatic load
and neuroendocrine dysregulation (6 studies).

Depression and PTSD emerged as the most consistent
and quantitatively important mediators of the relationship
between gun violence exposure and cognition, accounting
for between 38% and 67% of the total effect in formal medi-
ation analyses across eight studies. These mediation mod-
els are observational and may still be influenced by unmea-
sured confounding, but they highlight depression and PTSD
as plausible and potentially modifiable pathways. Sleep dis-
turbance was identified as a significant partial mediator in
six of nine studies examining this pathway, consistent with
existing literature identifying sleep as a critical modulator
of cognitive health33.34 and with Slopen and colleagues’ ev-
idence linking discrimination to disturbed sleep architec-
ture.32 Social isolation, operationalized through network
size, perceived loneliness, or social support scales, demon-
strated significant mediating effects in five of eight studies,
providing empirical support for the application of Social
Safety Theory?455 as an explanatory framework for this
population.

3.8. QUALITY ASSESSMENT

Risk of bias assessment was completed for all 40 included
studies. Overall, 11 studies (27.5%) were rated as low risk of
bias, 21 (52.5%) as moderate risk, and 8 (20%) as high risk.
Common sources of bias included cross-sectional design
precluding causal inference (22 studies), potential selection
bias in SGM-specific recruitment (17 studies), self-report of
both exposure and cognitive outcomes (15 studies), absence
of validated SGM identity ascertainment (9 studies), and
inadequate adjustment for confounders such as substance
use, prior head injury, or HIV serostatus (12 studies). Lon-
gitudinal studies generally demonstrated stronger method-
ological quality; however, differential attrition with poten-
tial informative missingness was noted as a limitation in
eight of thirteen longitudinal studies.

4. DISCUSSION

In this systematic review of 40 studies, we examined how
gun violence exposure relates to cognitive function among
SGM populations in the United States. Across study designs
and outcome measures, we found a clear pattern: SGM per-
sons exposed to gun violence or related violence and dis-
crimination generally experienced poorer cognitive out-
comes, including lower global cognitive scores, faster
decline, and more frequent subjective cognitive complaints.
Most adjusted analyses suggested that these associations
were not fully explained by demographic or socioeconomic

factors. To our knowledge, this is the first systematic review
to explicitly focus on the relationship between gun violence
exposure and cognitive health in SGM populations, extend-
ing prior work on violence, minority stress, and health dis-
parities.

4.1. GUN VIOLENCE EXPOSURE AS A DETERMINANT OF
COGNITIVE HEALTH

The associations observed between gun violence exposure
and cognitive impairment align with established neurobi-
ological frameworks linking trauma and chronic stress to
brain structure and function. McEwen’s work on allostatic
load describes how repeated or prolonged activation of the
stress response, including HPA axis dysregulation, elevated
inflammatory cytokines, and glucocorticoid neurotoxicity,
can produce measurable changes in hippocampal volume,
prefrontal cortical thickness, and white matter integrity,
each of which supports cognitive domains frequently af-
fected in this review: episodic memory, executive function,
and processing speed.1921

The magnitude of cognitive differences reported across
studies (standardized mean differences ranging from -0.28
to -0.74) is clinically meaningful and falls within the range
of effect sizes reported for several established cognitive risk
factors, including midlife vascular risk conditions.

Dose-response relationships reported in five longitudi-
nal studies support the hypothesis that cumulative gun vi-
olence exposure, rather than a single discrete event, may
contribute to progressive cognitive decline in SGM persons.
However, these findings arise from observational cohorts,
so residual confounding and unmeasured co-exposures
cannot be fully excluded. This pattern is consistent with the
broader trauma and cognitive aging literature and with the
allostatic load model,1921-23 in which repeated stress ex-
posures across the life course gradually erode neurobiolog-
ical reserve and contribute to accelerated cognitive aging.
For SGM persons, who often experience violence within the
broader context of ongoing minority stress, this cumulative
burden may be especially pronounced.

4.2. THE ROLE OF MINORITY STRESS AND SOCIAL
SAFETY THEORY

Integrating minority stress theory!! and Social Safety The-
ory%4 helps clarify the pathways through which gun vio-
lence exposure may translate into cognitive harm among
SGM populations. Minority stress theory suggests that SGM
persons face not only the direct traumatic effects of vi-
olence but also anticipatory fear of future victimization,
internalized stigma, and chronic hypervigilance, each of
which may activate the same neurobiological stress path-
ways implicated in cognitive decline.l0:13-15 Social Safety
Theory offers a complementary perspective. If the human
nervous system is calibrated to monitor social threat and
belonging,24 then SGM persons who experience firearm vic-
timization and structural exclusion are likely exposed to
chronic signals of social unsafety that sustain neurobiolog-
ical activation even in the absence of acute events. (See Fig-
ure 1).
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Table 1. Summary Characteristics of Included Studies (N = 40)

Characteristic Value
Total included studies 40 (100.0%)
Publication years 2003-2024
Country: USA 36 (90.0%)
Study design

Cross-sectional 22 (55.0%)

Longitudinal cohort 13(32.5%)

Case-control 3(7.5%)

Mixed-methods or secondary 2(5.0%)
Sample size

Range 87-48,320

Median (IQR) 1,840 (620-5,470)

Total combined N 148,963
Mean age, y (range) 42.7(18-81)
Population characteristics

Studies including older adults (250'y) 9(22.5%)

Studies including gender minority participants 28 (70.0%)

Studies including bisexual participants 35(87.5%)
Methodology

Validated neuropsychological batteries 16 (40.0%)

Dementia as outcome 11(27.5%)

Longitudinal cognitive follow-up (median 4.2 y) 13(32.5%)

Examining mediating pathways 17 (42.5%)
Findings

Significant gun violence and cognition association 31(77.5%)
Risk of bias

Low 11(27.5%)

Moderate 21(52.5%)

High 8(20.0%)

Abbreviations: IQR, interquartile range; SGM, sexual and gender minority; y, years.

The mediating role of social isolation identified across
eight studies in this review is especially consistent with this
framework. As violence erodes social networks and trust,
the protective cognitive benefits of social engagement may
be lost, accelerating decline.25-31 Cacioppo and Hawkley’s
work on social isolation2528,29 and Holt-Lunstad and col-
leagues’ mortality data26:29 provide strong biological plau-
sibility for this pathway. These mechanisms are supported
by a growing literature on minority stress, social safety, and
neurobiology, largely in general or mixed populations, and
appear consistent with the patterns observed in the SGM
literature synthesized here.

4.3. MEDIATING PATHWAYS

Depression and PTSD emerged as the most consistent and
quantitatively important mediators of the relationship be-
tween gun violence exposure and cognition, accounting for
between 38% and 67% of the total effect in formal me-
diation analyses across eight studies. These observational
mediation models may still be influenced by unmeasured

confounding, but they highlight depression and PTSD as
plausible and potentially modifiable pathways. This finding
has direct clinical implications. It suggests that timely, ev-
idence-based treatment of PTSD and depression among
SGM gun violence survivors may reduce some of the down-
stream cognitive harm. It also highlights the limits of cog-
nitive health assessments that do not adequately account
for psychiatric comorbidity in this population.

Sleep disturbance also emerged as a meaningful path-
way. Slopen and colleagues showed that discrimination is
strongly associated with disrupted sleep,32 and although
the 2020 and 2024 Lancet Commission reports did not in-
clude sleep among the formal list of modifiable risk fac-
tors, 3334 longitudinal cohort and meta-analytic evidence
supports sleep disturbance as a determinant of dementia
risk.35-37 Six of nine studies in this review identified sleep
as a significant partial mediator, suggesting that sleep may
be an important intervention target for reducing cognitive
disparities among SGM gun violence survivors, although
none of the included studies directly evaluated sleep-fo-
cused interventions. Interventions that improve sleep qual-
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among Sexual and Gender Minorities in the U.S.

Figure 1. Conceptualizing the Relationship Between Gun Violence and Cognitive Function
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Figure 1. Conceptualizing the Relationship Between Gun Violence and Cognitive Function among Sexual and

Gender Minorities in the U.S.

ity, including cognitive behavioral therapy for insomnia and
trauma-focused behavioral sleep medicine, may offer
downstream cognitive benefits.

Socioeconomic instability was the most frequently ex-
amined structural mediator, which is consistent with liter-
ature linking lower socioeconomic position to dementia in-
cidence.40:48-50 SGM persons disproportionately experience
poverty, housing instability, and unemployment,®7 struc-
tural conditions that may intensify the neurobiological
harm of violence exposure by limiting access to health care,
cognitive stimulation, and stress-buffering resources.
Thoits’ social resources framework38 and the broader liter-
ature on cognitive reserve2-44 both suggest that socioeco-
nomic disadvantage depletes the protective factors that can
buffer the brain against trauma-related cognitive decline.

4.4. SUBGROUP FINDINGS: BISEXUAL AND GENDER
MINORITY POPULATIONS

The finding that bisexual participants demonstrated partic-
ularly pronounced cognitive vulnerability, reported in three
studies, merits specific attention. Bisexual persons are
known to experience elevated minority stress compared to
gay and lesbian peers due to dual marginalization from
both heteronormative society and within gay/lesbian com-
munities, a phenomenon characterized as bisexual-specific
minority stress or double minority stress.!%54 The greater
cognitive burden observed in bisexual participants suggests
that the cumulative stress model may operate in a dose-
dependent manner not only across exposure type and fre-

quency, but also across the number and nature of minority
identities a person holds.

Gender minority populations (transgender and non-bi-
nary persons) demonstrated the most severe cognitive out-
comes in four of six studies with gender-stratified analyses.
This finding is consistent with the disproportionate rates of
violence victimization, discrimination, mental health bur-
den, and socioeconomic marginalization documented
among transgender persons in the United States, as de-
scribed in prior population-based studies.&7:10:56,57 Tt is
also consistent with evidence that transgender persons face
barriers to healthcare access, including cognitive screening,
that may be more severe than those faced by cisgender SGM
peers, potentially resulting in later identification and un-
dertreatment of emerging cognitive impairment.

4.5. RELATIONSHIP TO GLOBAL DEMENTIA
PREVENTION FRAMEWORKS

These SGM-specific findings sit within a broader global de-
mentia prevention agenda. The 2024 Lancet standing Com-
mission on dementia prevention, intervention, and care34
identified fourteen potentially modifiable risk factors col-
lectively accounting for approximately 45% of worldwide
dementias. Among these, depression, social isolation,
physical inactivity, and low education are all dispropor-
tionately prevalent in SGM populations exposed to gun vi-
olence. WHO dementia prevention guidelinesS! similarly
emphasize the primacy of addressing social determinants
of cognitive health. The present review provides a popu-
lation-specific evidence base supporting the application of
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these global frameworks to SGM communities and high-
lights that structural interventions to reduce gun violence
and its sequelae, including depression, PTSD, social isola-
tion, and sleep disruption, may yield meaningful cognitive
health benefits in this population.

4.6. LIMITATIONS

Several limitations of this review warrant acknowledgment.
First, the scarcity of studies specifically designed to exam-
ine gun violence and cognition in SGM populations neces-
sitated a broad inclusion strategy that incorporated stud-
ies examining related constructs, including discrimination
and general violence exposure, as proxies. While this ap-
proach maximized sensitivity and enabled a comprehensive
mapping of the evidence base, it also introduced conceptual
heterogeneity that limits the precision of firearm-specific
inferences.

Second, the predominance of cross-sectional designs
(55%) among included studies precludes definitive causal
inference, and reverse causality cannot be excluded from
cross-sectional associations. Third, publication bias toward
statistically significant findings may have inflated the ob-
served prevalence of significant gun violence-cognition as-
sociations; moreover, our deliberate exclusion of gray liter-
ature per protocol may have further limited access to null or
negative findings. Fourth, the underrepresentation of racial
and ethnic minority SGM populations with stratified cogni-
tive data limits the generalizability of findings across inter-
sectional identities, and future research should prioritize
the enrollment of multiply marginalized SGM communities.
Fifth, heterogeneity in the operationalization of both gun
violence exposure and cognitive outcomes across studies
precluded quantitative meta-analysis and limits compara-
bility across the evidence base.

4.7. FUTURE RESEARCH DIRECTIONS

The findings of this review identify several high-priority
gaps for future investigation. Prospective longitudinal
studies with validated SGM identity ascertainment, objec-
tively measured gun violence exposure, and comprehensive
neuropsychological assessment are urgently needed to es-
tablish temporality and estimate population-attributable
cognitive risk. Neuroimaging studies examining structural
and functional brain correlates of gun violence exposure in
SGM populations would substantially advance mechanistic
understanding of the violence-cognition pathway. Research
examining protective factors, including cognitive reserve,
social support, and community belonging, that may buffer
the cognitive impact of gun violence in SGM populations is
equally important and could identify intervention targets.
Finally, intervention studies testing the cognitive benefits
of trauma-focused therapies, sleep interventions, and so-
cial connectedness programs in SGM gun violence survivors
are needed to translate the mechanistic insights generated
by this review into clinical and public health practice.

5. CONCLUSIONS AND IMPLICATIONS

This systematic review indicates that gun violence exposure
and related violence and discrimination exposures are con-
sistently associated with poorer cognitive outcomes among
sexual and gender minority (SGM) populations in the
United States, including lower global cognition, accelerated
decline, and more frequent subjective cognitive concerns.
These effects often operate through depression, PTSD,
sleep disruption, social isolation, and cumulative stress
burden, all of which are shaped by structural stigma and so-
cioeconomic marginalization.

Taken together, the evidence suggests that gun violence
is best understood as a modifiable, structurally rooted dri-
ver of cognitive inequity in SGM communities rather than
solely an isolated individual risk factor. Efforts to advance
health equity and dementia prevention should therefore
treat SGM people, particularly those with repeated expo-
sure to firearm and hate-motivated violence, as a priority
population for research, screening, and intervention.

Reducing the cognitive harms associated with gun vi-
olence will require coordinated action at multiple levels,
including firearm and hate-violence prevention policies,
SGM-affirming and trauma-informed mental health and
sleep services, and interventions that rebuild social con-
nection and safety in the communities most affected. Ad-
dressing gun violence alongside minority stress and social
isolation may offer a concrete path to protecting cognitive
health in one of the most structurally marginalized popula-
tions in the United States.

IMPLICATIONS FOR RESEARCH, PRACTICE, AND
POLICY

These findings carry concrete implications across research,
clinical practice, and policy. Future research should prior-
itize longitudinal designs with robust SGM identity mea-
sures, detailed characterization of gun violence and related
exposures, and comprehensive cognitive assessment that
includes dementia outcomes. In clinical and community
settings, programs serving SGM populations should rou-
tinely assess violence exposure, trauma symptoms, sleep
disturbance, and cognitive concerns together, and they
should offer care that is integrated, SGM-affirming, and
trauma-informed. At the policy level, public health re-
sponses should explicitly recognize gun violence as a deter-
minant of cognitive health and situate it within the broader
landscape of structural violence affecting SGM communi-
ties.
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