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Abstract
Introduction: As children become adolescents and young adults (AYA), their risk for attempting suicide increases dramatically,
with chronic health conditions an important risk factor. This study examined correlates of suicidality across development in
AYA living with perinatally acquired HIV (AYALPHIV) and those perinatally HIV-exposed but uninfected (AYAPHEU).
Methods: Data come from an ongoing longitudinal New York City-based study (N = 339) with AYALPHIV and AYAPHEU
interviewed every 12–18 months from 2003 to 2019 (mean enrolment age = 12 years; current mean age = 27 years).
The Diagnostic Interview Schedule for Children (adolescent or young adult version) assessed psychiatric disorders and first-
reported suicide attempt. Generalized estimating equations were used to examine associations between first-reported suicide
attempt and socio-demographic, contextual and psychosocial correlates measured concurrently across six timepoints.
Results: At enrolment, 51% of participants were female, 72% heterosexual, 60% Black and 50% Latinx. Attempted suicide
was significantly higher among AYALPHIV (27%, CI 21–33%) compared to AYAPHEU (16%, CI 10–22%), with an OR of 1.74
(CI 1.04–2.92) in a model adjusting for age. For AYALPHIV, anxiety (OR 2.66, CI 1.46–4.85), mood (OR 3.62, CI 1.49–8.81)
and behaviour disorders (OR 5.05, CI 2.15–11.87) and past-year arrest (OR 3.05, CI 1.26–7.4), negative life events (OR 1.27,
CI 1.11–1.46), city stress (OR 2.28, CI 1.46–3.57), pregnancy (OR 2.28, CI 1.08–4.81) and HIV stigma (OR 2.46, CI 1.27–
4.75) were associated with increased odds of attempted suicide, while identifying as heterosexual (OR 0.27, CI 0.14–0.52),
higher personal (OR 0.45, CI 0.26–0.80) and family self-concept (OR 0.36, CI 0.22–0.57) were protective. Interactions by
HIV status and age were found: substance use was more strongly associated with attempted suicide among AYAPHEU than
AYALPHIV, while negative life events and higher religiosity were more strongly associated with increased odds of attempted
suicide among AYA ≥ 19 versus ≤ 18 years.
Conclusions: AYALPHIV compared to AYAPHEU faced unique risks for attempted suicide as they age into adulthood, with the
highest risk among AYALPHIV experiencing HIV stigma or pregnancy and the highest risk among AYAPHEU with substance
use. Assessing for suicide risk and correlates with attention to ageing can inform preventive interventions tailored to meet
AYALPHIV and AYAPHEU needs.
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1 INTRODUCT ION

Risk of attempting suicide increases dramatically as children
become adolescents and young adults (AYA) (10–30 years)
[1–5]. During this time, symptoms of mental illness and sub-

stance use often emerge [6], increasing the risk for suicidal
thoughts and behaviours [7–12]. Social (e.g. racial, gender-
based discrimination) [3, 13–18] and contextual (e.g. neigh-
bourhood violence) [19–21] factors may also contribute to
increased suicide risk among specific sub-groups of AYA, such
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as sexual and racial minorities. Youth with chronic illnesses
have shown higher suicidality in some studies [22], including
AYA affected by HIV [23], yet, no studies to our knowledge
have investigated proximal risk factors for suicidality among
AYA affected by HIV as they age across this critical devel-
opmental period [24]. Given the staggering numbers globally
of young people growing up with HIV or affected by mater-
nal HIV [25, 26], understanding suicidality in this population
is critical to informing much-needed evidence-based preven-
tion interventions [27, 28], particularly because the history of
attempted suicide is a strong predictor of later death by sui-
cide [29–31].

During adolescence, identity development incorporates sex-
ual, racial and ethnic identity, in the context of lived environ-
ments [32–37]. This process includes internalizing values and
conceptualizing how identity may impact social experiences
and life opportunities [35, 38]. Sexual and racial/ethnic minori-
ties are at increased risk for suicidality because of identity-
based discrimination, which has the strongest impact during
adolescence and young adulthood [3, 13–18, 39]. For peo-
ple living with HIV (PLWHIV), establishing an identity can be
especially complex as they grapple with a stigmatized, chronic,
transmittable infection [40, 41].

A recent systematic review and meta-analysis found that
PLWHIV, median age 39 years, had a 100-fold higher risk of
dying by suicide than people not living with HIV, with an even
higher risk for people living with AIDS [42]. While risk factors
for suicide in the general population of AYA are well docu-
mented [43–45], few studies have examined suicidality among
AYA living with perinatally acquired HIV (AYALPHIV) [24] and
those that have showed mixed results [46–50].

To further our understanding of predictors of suicide
attempts, we examined longitudinal data (adolescence through
young adulthood) from the Child and Adolescent Self-
Awareness and Health study (CASAH). CASAH was informed
by Social Action Theory (SAT) [51], which considers individ-
ual, social and contextual determinants of behavioural health
outcomes. The objective of the current analysis was to iden-
tify proximal risk and protective socio-demographic, contex-
tual and psychosocial factors associated with suicide attempts
in AYALPHIV and AYA who were perinatally HIV-exposed but
uninfected (AYAPHEU).

2 METHODS

2.1 Study population

CASAH is an ongoing longitudinal cohort study, now in its
19th year, that includes AYALPHIV (n = 207) and AYAPHEU
(n = 133) recruited from four New York City (NYC) medical
centres between 2003 and 2008 when participants were ages
9–16 years (mean = 12). One AYAPHEU was excluded from
the current analyses because they seroconverted during the
study. Detailed methods have been described elsewhere [52,
53]. In brief, inclusion criteria were perinatal HIV exposure;
cognitive capacity to complete interviews; English or Spanish-
speaking; and caregiver with the legal capacity to sign consent
for adolescent participation (AYA < 18 provided assent; those
≥ 18 years informed consent). Providers referred eligible clin-
ical patients to the study; 93% of all participants approached

enrolled. The current analyses include data collected until
2019 from participants’ psychosocial battery at six timepoints,
with participants aged 21–32 years (mean = 27) at the most
recent visit. Interviews were administered by trained research
assistants and participants were compensated for time and
travel expenses. The study was approved by the New York
State Psychiatric Institute Institutional Review Board.

2.2 Study measures

We selected risk and protective factors informed by SAT and
identified by studies on adolescent suicide, HIV and men-
tal health [7, 9–12, 22–24, 29, 47, 49, 54–67]. Unless oth-
erwise indicated, variables for the following age-appropriate
measures that had been used in other studies of PLWHIV and
racially and ethnically diverse US populations were assessed
at all timepoints. When applicable, we provide Chronbach’s
alpha as a measure of reliability (Table 1) [68, 69]. We then
examined data on potential correlates of the first reported
suicide attempt collected from the same timepoint as the
report for those who endorsed a suicide attempt.

2.2.1 Suicidality

Suicidality was assessed at each visit using one item from
the well-validated Diagnostic Interview Schedule for Children
(DISC) [70] “Have you ever in your whole life tried to kill
yourself or make a suicide attempt? (yes/no).” All participants
who reported any suicidality, including intentions were evalu-
ated for active suicidal ideation; no participants required being
taken to the emergency room, although mental health treat-
ment referrals were routinely made.

2.2.2 Socio-demographic factors

Socio-demographic variables at enrolment included sex
(female/male), age, sexual orientation (heterosexual/not),
perinatal HIV status (positive/negative), race and ethnicity,
and history of pregnancy in self or partner.

2.2.3 Contextual factors

Negative life events (measured at enrolment-FU3). This mea-
sure consists of 18 negative events (e.g. parents divorced
and death of family member) typically considered adverse
childhood experiences [71], developed by one of the authors
(CAM) and providers at a family-based HIV mental health pro-
gramme for the target population [72, 73], with higher scores
indicating more adverse life events. A total score was created
and has been used in multiple papers [74–76].
City Stress Inventory. The 16-item City Stress Inventory
assesses perceived neighbourhood stress, specifically urban
stressors (e.g. witnessing drug deals and gang violence) appro-
priate for AYA with an eight grade reading level [77]. AYA
reported how frequently they experienced these neighbour-
hood stressors in the past year using a 4-point scale [0 =
never; 4 = often]. Higher scores indicated a higher level of
neighbourhood stress.
Recent arrest or incarceration (measured FU2-5). A dichoto-
mous variable was created based on AYA self-report of an
arrest, spent time in jail or incarceration in the past year, with
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Table 1. Description of measures and timepoints collected in the longitudinal cohort of adolescents and young adults affected by

HIV living in the New York City Area

Measure Scale name Measure age group Cronbach’s α Enrol FU1 FU2 FU3 FU4 FU5

First attempted suicide The Diagnostic

Interview

Schedule for

Children

(adolescent or

young adult

version) (DISC)

[70]

Administered by age (<

18 years received the

child version, > 18

years received a

slightly modified young

adult version)

NA X X X X X X

Age, race/ethnicity, HIV

status, sexual orientation,

past year pregnancy

N/A All ages NA X X X X X X

Recent arrest or

incarceration

Monitoring the

Future [78]

All ages NA X X X X

Young adult negative life

events

Children’s Life

Events Inventory

[72]; Life Events

Questionnaire

[75]

Developed with children

ages 8–15 years [72],

but items are

appropriate for young

adults and have been

used in other studies

of youth living with

HIV [75]

NAa X X X X X

City stress City Stress

Inventory (CSI)

[77]

Appropriate for those

with an approximate

eight-grade reading

level [77]

NAa X X X X X X

Religiosity Adapted from

Monitoring the

Future [78]

All ages 0.77 X X X X X X

Self-concept Tennessee

Self-Concept

Scale [81]

All ages Personal: 0.72

Family: 0.78

Social: 0.53

X X X X

Psychiatric disorder Diagnostic Interview

Schedule for

Children (DISC)

[70]

Administered by age (<

18 years received the

child version, > 18

years received a

slightly modified young

adult version)

NA X X X X X X

HIV stigma Social Impact Scale

[82], HIV Stigma

Scale [147] (FU5)

Appropriate for all ages.

Before FU5, Social

Impact Scale was only

asked to PHIV who’s

caregivers disclosed

youth knew about

PHIV status.

0.84 X X X X X X

Abbreviation: FU, follow up.
aChronbach’s alpha computed at enrolment. The city stress index and life events scale both consist of items that are combined into an index
following a formative measurement framework, in which the items are the cause of the construct rather than the effect, and therefore, do not
follow a reflective measurement framework. Therefore, Chronbach’s alpha is not appropriate for these measures [68,69].
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items from Monitoring the Future, a well-validated measure of
adolescent risk behaviour [78].

2.2.4 Psychosocial factors

Psychiatric disorders. We assessed psychiatric disorders with
the DISC, which has well-validated adolescent (< 18 years)
and young adult (> 18 years) versions [79]. Symptoms experi-
enced in the past year for the most common psychiatric diag-
noses were assessed, adhering to the Diagnostic and Statisti-
cal Manual of Mental Disorders [80] diagnostic criteria. The
following broad diagnostic categories were examined: mood
disorders, anxiety disorders, behaviour disorders and sub-
stance use disorders.
Religiosity. Participants reported their religious affiliation,
and, using 4-point Likert scales, past year frequency of par-
ticipation in religious activities, belief in a higher power and
the importance of religion or spirituality in their life appropri-
ate for AYA [78]. A total religiosity score was created ranging
from 0 to 18, with higher scores indicating higher religiosity
(Cronbach’s α = 0.77).
Self-concept (enrolment-FU3). Self-concept was measured
using the Tennessee Self-Concept Scale:2 (TSCS:2), appropri-
ate for AYA [81]. The TSCS:2 is composed of self-descriptive
items, each answered on a 5-point Likert Scale (0 = not at all;
5 = very much); higher scores reflect better self-concept. We
used three sub-scales: personal self-concept (e.g. “I’m a cheer-
ful person” Cronbach’s α = 0.72), family self-concept (e.g. “I
am a member of a happy family” Cronbach’s α = 0.78) and
social self-concept (e.g. “I am a friendly person” Cronbach’s α

= 0.53).
HIV stigma. Among AYALPHIV, HIV stigma was assessed with
the Social Impact Scale appropriate for AYA [82]. Using 18
items from a 4-point Likert-type scale, participants reported
how much they agreed with statements concerning social
rejection, isolation and internalized shame related to HIV (e.g.
“I feel I need to keep my HIV a secret”), with higher scores
indicating higher levels of HIV-related stigma (Cronbach’s α =
0.84).

2.3 Statistical analysis

Data were set in a long format with participants contributing
multiple observations over time. Descriptive statistics were
calculated and AYALPHIV and AYAPHEU participants were
compared on enrolment socio-demographic and psychosocial
variables. T-tests and chi-squared tests were used for contin-
uous and categorical variables, respectively. Additionally, we
plotted the cumulative incidence (1-Kaplan–Meier) of the time
to first suicide attempt with age as the x-axis.

Given the rare outcome of suicide attempt and the use
of repeated measures over time, we used logistic regres-
sion with generalized estimating equations (GEE) to individ-
ually estimate odds ratios (OR) and 95% confidence inter-
vals (CI) for the association between each socio-demographic,
contextual and psychosocial factor and having the first report
of attempted suicide (binary outcome), adjusting for age at
each survey round [83, 84]. Repeated observations were mod-
elled using an independent working correlation matrix, but
empirical standard errors were reported, which are robust to

the misspecification of the correlation structure. We exam-
ined these associations in the overall sample which included
both AYALPHIV and AYAPHEU, and among AYALPHIV and
AYAPHEU sub-groups. Overall sample models were addition-
ally adjusted for HIV status (PHIV or PHEU), and HIV stigma
was only examined among AYALPHIV. Similar to the way,
censoring is handled in grouped proportional hazards model
[85–87], for participants who ever reported a lifetime sui-
cide attempt, observations were included in the model up
until (and including) the observation in which a lifetime suicide
attempt was first reported. We explored potential interactions
by developmental stage by including an interaction term for
ages 9–18 and 19 and older, and by PHIV-status by includ-
ing a PHIV-status interaction term in analyses with the overall
sample. Analyses were completed using SAS version 9.4 [88].

3 RESULTS

At enrolment, 51% of participants were female (n = 172),
72% heterosexual (n = 227), 60% Black (n = 203) and 50%
Latinx (n = 170); 11% were Black and Latinx (n = 36) and two
participants were neither Black nor Latinx) with no significant
differences between AYALPHIV and AYAPHEU (Table 2). Par-
ticipants were followed for a mean of 8.5 years (minimum = 0
years [only enrolment], maximum = 15.9 years). The number
of participants reporting attempted suicide increased from 15
(8 females and 7 males) at enrolment to 76 (37 females and
39 males) at the most recent visit. Participants were on aver-
age 19 years old (standard deviation = 4.4) at first reported
suicide attempt.

Attempted suicide prevalence was significantly higher
among AYALPHIV (27%, 95% CI 21–33%) compared to
AYAPHEU (16%, 95% CI 10–22%, p = 0.02) (Table 2). In
the age-adjusted logistic marginal model accounting for par-
ticipants’ repeated observations, AYALPHIV had 1.74 times
higher odds than AYAPHEU of ever attempting suicide (95%
CI 1.04–2.92) (Table 3). Figure 1 shows the Kaplan–Meier
cumulative incidence estimates of first suicide attempt among
AYALPHIV and AYAPHEU in our sample. Based on these
estimates, by the time a child reached 17 (the median age of
all observations), the cumulative incidence of suicide attempt
was 6% for AYAPHEU and 10% for AYALPHIV.

3.1 Socio-demographic factors

In the age-adjusted and HIV status-adjusted logistic marginal
models accounting for repeated observations, for the over-
all and AYALPHIV populations, those who identified as het-
erosexual had lower odds of attempted suicide compared to
those who did not identify as heterosexual (Overall: OR =
0.3, 95% CI, 0.17–0.51; AYALPHIV: OR = 0.27, 95% CI 0.14–
0.52). Frequencies of specific non-heterosexual identities were
too small to examine separately.

3.2 Contextual factors

For the overall sample and AYALPHIV group, contextual fac-
tors significantly associated with increased odds of attempted
suicide were city stress (Overall: OR = 2.07, 95% CI 1.4–3.06;
AYALPHIV: OR = 2.28, 95% CI 1.46–3.57; negative life events
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Table 2. Description of the overall cohort and AYA living with perinatally acquired HIV (AYALPHIV) and AYA who were perinatally

HIV-exposed but uninfected (AYAPHEU) subgroups at enrolment

Overall sample

(N = 339)b
AYALPHIV

(n = 206)

AYAPHEU

(n = 133)

Diff between

groups

Variable n Mean (SD) or %b n Mean (SD) or %b n Mean (SD) or %b p-value

Attempted suicidea 76 22% (18%, 27%) 55 27% (21%, 33%) 21 16% (10%, 22%) 0.02

Socio-demographic factors

Sex 0.91

Male 167 49% 102 50% 65 49%

Female 172 51% 104 50% 68 51%

Identifies as straight/heterosexual 227 72% 130 69% 97 77% 0.11

Black/African-American 203 60% 131 63.59% 72 54.14% 0.08

Latinx 170 50% 99 48.06% 71 53.38% 0.34

Black and Latinx

Age 339 12.58 (2.25) 206 12.70 (2.16) 133 12.38 (2.37) 0.19

Abbreviations: AYALPHIV, adolescents and young adults living with perinatally acquired HIV; AYAPHEU, adolescents and young adults perina-
tally HIV-exposed but uninfected.
Bold indicates p < 0.05.
aAttempted suicide considers all survey rounds.
bNs may not sum to total due to missing data. Percentages are of those with non-missing data. Percentages may not sum to 100 due to
rounding.

(Overall: OR = 1.23, 95% CI 1.09–1.39; AYALPHIV: OR =
1.27, 95% CI 1.11–1.46); and having been arrested or spent
time in jail in the past year (Overall: OR = 2.56, 95% CI 1.16–
5.67; AYALPHIV: OR = 3.05, 95% CI 1.26–7.40).

3.3 Psychosocial factors

Among the overall and AYALPHIV populations, higher per-
sonal self-concept (Overall: OR = 0.51, 95% CI 0.32–0.83;
AYALPHIV: OR = 0.45, 95% CI 0.26–0.80) and family self-
concept (Overall: OR = 0.39, 95% CI 0.26–0.59; AYALPHIV:
OR = 0.36, 95% CI 0.22–0.57) were protective against
attempted suicide. Overall, psychosocial factors associated
with increased odds of attempted suicide included having any
anxiety disorder (Overall: OR = 2.88, 95% CI 1.76–4.7); AYAL-
PHIV: OR = 2.66, 95% CI 1.46–4.85; AYAPHEU: OR = 3.43,
95% CI 1.46–8.07); any mood disorder (Overall: OR = 4.39,
95% CI 2.29–8.41); AYALPHIV: OR = 3.62, 95% CI 1.49–
8.81; AYAPHEU: OR = 5.88, 95% CI 2.33–14.88); or any
behaviour disorder (Overall: OR = 4.70, 95% CI 2.39–9.23;
AYALPHIV: OR = 5.05, 95% CI 2.15–11.87; AYAPHEU: OR =
4.06, 95% CI 1.35–12.17). For the overall and AYAPHEU pop-
ulations, substance use disorder was associated with higher
odds of attempted suicide and we found evidence of inter-
action by PHIV-status (p = 0.04) with substance use as a
greater risk factor for attempted suicide in the AYAPHEU
group (Overall: OR = 2.60, 95% CI 1.49–4.73; AYAPHEU: OR
= 5.83, 95% CI 2.23–15.29). No significant association was
found in the AYALPHIV group.

Among AYALPHIV only, pregnancy and HIV stigma were
associated with increased odds of attempted suicide. A unit
increase in HIV stigma was associated with 2.46 times higher
odds of attempted suicide (95% CI: 1.27–4.75). AYALPHIV
who experienced pregnancy had 2.28 times higher odds of

attempted suicide compared to those who never experienced
pregnancy (95% CI: 1.08–4.81). A gender-by-pregnancy inter-
action term was tested, as it was hypothesized that associ-
ations between pregnancy and attempted suicide would be
higher for females; the interaction term was not significant (p
= 0.90).

3.4 Interaction by PHIV status and
developmental stage

Among older AYA (≥ 19 years), each negative life event
increased the odds of attempted suicide by a factor of 1.42
(95% CI: 1.15–1.76) with no significant association among
younger AYA (OR = 1.13, 95% CI: 0.97–1.33) (interaction p-
value = 0.09). Among older AYA, each unit increase in religios-
ity score increased the odds of attempted suicide by a factor
of 1.60 (95% CI: 1.11–2.31), with no significant association
among younger AYA (OR = 0.83, 95% CI: 0.54–1.28) (inter-
action p-value = 0.03).

4 D ISCUSS ION

Adolescence and young adulthood is a high-risk period for
attempting suicide [1–4], with AYALPHIV a particularly vul-
nerable group [49, 50]. The current findings extend the field,
not only by providing additional evidence that AYALPHIV are
at greater risk for suicide attempts across adolescence and
into young adulthood than AYAPHEU peers [23, 49, 50],
but also by showing proximal risk and protective factors for
both groups as they age through this developmental period.
For AYALPHIV, stigma and pregnancy were associated with
attempted suicide and for AYAPHEU, substance use was a risk
factor. Although our data suggest shared findings with other
populations of AYA [67, 89–91], differences were identified
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Table 3. Associations between first report of attempted suicide and socio-demographic, structural and psychosocial factors for

the overall cohort and within AYA living with perinatally acquired HIV (AYALPHIV) and AYA who were perinatally HIV-exposed

but uninfected (AYAPHEU) subgroups

Odds ratio (95% CI)a

Variable Overall AYALPHIV AYAPHEU

HIV status

Positive 1.74 (1.04, 2.92)

Negative (ref)

Socio-demographic factors

Sex

Male 0.8 (0.5, 1.28) 0.74 (0.42, 1.3) 1.00 (0.4, 2.45)

Female (ref)

Identifies as straight/heterosexual

Yes 0.30 (0.17, 0.51) 0.27 (0.14, 0.52) 0.37 (0.13, 1.04)

No (ref)

Race

Black/African-American 1.12 (0.68, 1.82) 1.28 (0.7, 2.32) 0.79 (0.33, 1.89)

Not Black/African-American (ref)

Ethnicity

Latinx 1.38 (0.86, 2.22) 1.21 (0.69, 2.12) 2.02 (0.8, 5.07)

Not Latinx (ref)

Ever experienced pregnancy

Yes 1.84 (0.98, 3.45) 2.28 (1.08, 4.81) 1.13 (0.35, 3.67)

No (ref)

Structural factors

Arrested/spent time in jail past year

Yes 2.56 (1.16, 5.67) 3.05 (1.26, 7.4) 1.20 (0.14, 10.13)

No (ref)

Negative life events 1.23 (1.09, 1.39) 1.27 (1.11, 1.46) 1.08 (0.85, 1.36)

City Stress Inventory 2.07 (1.4, 3.06) 2.28 (1.46, 3.57) 1.62 (0.74, 3.53)

Psychosocial factors

Religiosity 1.23 (0.93, 1.64) 1.14 (0.82, 1.58) 1.52 (0.85, 2.72)

Personal self-concept 0.51 (0.32, 0.83) 0.45 (0.26, 0.8) 0.68 (0.28, 1.64)

Family self-concept 0.39 (0.26, 0.59) 0.36 (0.22, 0.57) 0.51 (0.24, 1.09)

Social self-concept 1.10 (0.71, 1.72) 1.19 (0.68, 2.07) 0.87 (0.45, 1.68)

DISC anxiety disorder

Yes 2.88 (1.76, 4.7) 2.66 (1.46, 4.85) 3.43 (1.46, 8.07)

No (ref)

DISC mood disorder

Yes 4.39 (2.29, 8.41) 3.62 (1.49, 8.81) 5.88 (2.33, 14.88)

No (ref)

DISC behaviour disorder

Yes 4.70 (2.39, 9.23) 5.05 (2.15, 11.87) 4.06 (1.35, 12.17)

No (ref)

DISC substance disorder

Yes 2.60 (1.49, 4.73)b 1.83 (0.89, 3.78)b 5.83 (2.23, 15.29)b

No (ref)

HIV-specific factors

HIV stigma 2.46 (1.27, 4.75)

Abbreviations: AYALPHIV, adolescents and young adults living with perinatally acquired HIV; AYAPHEU, adolescents and young adults perina-
tally HIV-exposed but uninfected; DISC, Diagnostic Interview Schedule for Children [70].
aOR greater than 1 indicates a greater likelihood of attempted suicide. OR adjusted for age at each survey round and overall models were
adjusted for PHIV status.
bInteraction by PHIV status was significant (p = 0.041).
Bold indicates p < 0.05.
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Figure 1. Kaplan–Meier cumulative incidence estimates of first suicide attempt among AYA living with perinatally acquired HIV (AYAL-
PHIV) and AYA who were perinatally HIV-exposed but uninfected (AYAPHEU).

that suggest strategies for suicide prevention tailored for AYA
affected by HIV.

The association between pregnancy (self or partner) and
attempted suicide among AYALPHIV in our study is an impor-
tant finding for preventive interventions. Prior studies suggest
younger age among HIV-negative pregnant females is a risk
factor for suicidality [91–95]. Adult women living with HIV
have reported concerns regarding vertical HIV transmission,
providing for a child while living with HIV, or fears of mortality
[96–98], which may also be relevant to AYALPHIV of all gen-
ders. Future studies should examine the timing of pregnancy
in this population and mental health effects, including suicidal-
ity.

Similar to studies with the general population, we found
that non-heterosexual identity was significantly associated
with attempted suicide in both AYALPHIV and AYAPHEU
[3, 18]. Extensive research has demonstrated associations
between sexual identity discrimination and poor mental health
outcomes, with AYA sexual minorities being at the great-
est risk for suicidality [3, 17, 18]. Further research could
inform interventions by exploring how anti-LGBT discrimina-
tion might interact with feelings about growing up with HIV
and negatively impact AYA social and emotional development.

We identified associations between attempted suicide and
contextual factors, including recent arrests, city stress and
negative life events in the full cohort, with negative life events
having a stronger association with attempted suicide among
those who were 19 or older. Interventions for older AYA may
be able to stem the harm from exposure to negative life
events [99, 100], yet to date, no programmes exist specifi-

cally tailored to AYA affected by HIV [27, 28]. Further, these
contextual factors may be more salient for Black and Lat-
inx AYA given that they are more likely [53] than White
AYA to live in low-income neighbourhoods where negative life
events (e.g. family member death, neighbourhood violence and
recent arrest) have been associated with attempted suicide
[19, 20, 101] and are more common as compared to higher-
income neighbourhoods [21, 102–106]. Neighbourhood dis-
crepancies by race and ethnicity are likely the result of sys-
temic racism affecting housing and policing policies, the detri-
mental impact of which has been documented [64, 107–111].
Unfortunately, we could not examine racial differences as our
participants were predominantly Black and Latinx. Additional
research among ethnic and racial minorities affected by HIV
and suicidality is needed.

Prior study of suicidality among AYA affected by HIV has
found mixed results. Three cross-sectional studies (from Eng-
land, Thailand and South Africa) found no differences in
suicide risk between AYALPHIV versus those without HIV
[46–48]. Conversely, our current and prior work in the
United States [50] and a study in Rwanda [49] both found
an increased risk of suicidality among AYALPHIV compared
to AYA without HIV. Differences in the HIV epidemic and
affected populations across nations [112–114], as well as
cross-cultural differences, such as the impact of systemic dis-
crimination on people with intersectional identities, includ-
ing racial and ethnic minorities living with HIV in the United
States, could explain the previously noted mixed findings
internationally regarding HIV-status and adolescent suicidality
[115–117].
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As found in our study, stressful events can also lead
to other negative developmental outcomes [21, 102–105],
including mental illness, a known correlate of attempted sui-
cide among AYA [7–12, 118]. Self-concept, related to men-
tal health, is an important psychosocial factor that changes
during adolescence and young adulthood. Although positive
self-concept appears protective against suicidality in other
populations, it has not been previously examined over time
among AYALPHIV and AYAPHEU. We examined self-concept
across different domains [81]. Consistent with international
and US studies that suggest family processes influence suici-
dality among PLWHIV [58, 119], and among adolescents not
affected by HIV [12, 66, 67, 120], higher levels of family
self-concept were protective against attempted suicide among
the overall sample and AYALPHIV. In addition, personal self-
concept among the overall sample and AYALPHIV was pro-
tective, aligning with prior findings among HIV-negative youth
[121, 122].

There were also psychosocial risk factors unique to
AYAPHEU and AYALPHIV. Substance use was a risk fac-
tor for attempted suicide only among AYAPHEU, supporting
prior studies that highlight AYAPHEU as a vulnerable group
with unique risks that may require tailored interventions [41,
123, 124]. For AYALPHIV, HIV stigma was a risk factor for
attempted suicide. Interestingly, as in our prior work among
this cohort, we did not find significant associations between
HIV stigma and suicide attempts [50]. Early data from our
cohort suggested few participants told others about their HIV
which might have limited exposure to stigma. This changed
as young people aged, perhaps because of increased sexual
behaviour, potentially resulting in more opportunities for stig-
matizing experiences [37].

Notably, higher religiosity was associated with higher odds
of attempted suicide among AYA over 18 years of age, yet
in previous CASAH analyses, we found that religiosity was
protective against attempted suicide in earlier adolescence.
The changing direction of this association warrants further
study and suggests that as our cohort ages, religiosity may
shift from a neutral or protective factor to a risk factor for
attempted suicide. This changing dynamic between religiosity
and attempted suicide as our cohort ages may reflect changes
in sexuality, stigmatizing experiences or family dynamics, and
corresponds with prior mixed findings from studies of suicide
and religiosity in the general population [125, 126].

The longitudinal design of the current study was a strength,
allowing us to examine our aims as our cohort transitioned
into adolescence and young adulthood. Our use of standard-
ized and validated measures, including the DISC, to assess
mental health and attempted suicide was another strength
[70, 127, 128].

There were also limitations. Larger samples, including par-
ticipants in other countries, would be helpful in detecting
more nuanced group differences and moderators of our find-
ings, particularly larger samples of AYAPHEU. Additionally, our
study did not include an HIV-unexposed cohort, thus, limiting
the ability to examine the impact of perinatal HIV exposure
or familial HIV on suicidality. Over a lifetime, approximately
4.6% of US adults attempt suicide [129], although accord-
ing to a systematic review, the proportion may be as high as
3.1–8.8% among adolescents in the United States [130], with

an international study including 90 countries noting a range
of 10–15% [131]. Both AYAPHEU and AYALPHIV appear to
have an elevated risk of attempted suicide compared to HIV-
unaffected populations. Furthermore, as has been noted in
previous work, AYALPHIV have had better access to men-
tal health services through their ongoing HIV care systems
than AYAPHEU [53, 132], potentially minimizing group differ-
ences. In addition, our findings may not be generalizable to
AYALPHIV and AYAPHEU living outside NYC. However, NYC
is one of the epicentres of the United States. HIV epidemic
among women and children, with 22% of US paediatric HIV
cases from NYC; moreover, the demographics of CASAH par-
ticipants are similar to those reported in national studies of
AYAPHIV and AYAPHEU [53, 133–135]. Further, our results
align with prior studies in sub-Saharan Africa that suggest
the importance of mental health in understanding suicidality
among youth affected by HIV [24, 47, 49, 60].

5 CONCLUS IONS

Adolescence and young adulthood is a critical period when the
risk for attempted suicide rises precipitously [1–4]. We found
that as our cohort aged, several socio-demographic, contex-
tual and psychosocial factors placed AYA at increased risk for
suicidality and that only a higher self-concept was protective.
More negative life events and religiosity appeared to increase
the risk of attempted suicide for participants over 18 years.
Specific risks for attempted suicide for AYALPHIV were HIV
stigma and pregnancy, with substance use a risk for attempted
suicide among AYAPHEU. There is an urgent need to meet
the needs of AYA affected by HIV and highlighting these risks
for healthcare providers could be a needed first step towards
preventive interventions [27, 28].

In the context of the COVID-19 pandemic, we suspect
the risk of suicidality for this cohort and other AYA affected
by HIV may increase. Even before COVID, the multifaceted
impact of HIV, poverty and racism contributed to high rates
of behavioural health problems, health disparities and among
AYALPHIV, low rates of viral suppression [136–139], with few
available evidence-based interventions to support behavioural
health or HIV treatment adherence [27, 28]. The dispropor-
tionate burden of COVID-19 on Black and Latinx commu-
nities in the United States, and global COVID-related barri-
ers to treatment among PLWHIV, may exacerbate behavioural
health problems and limit access to services for chronic health
conditions, such as HIV and psychiatric disorders, thus poten-
tially contributing to increased risk for suicidality among AYA
affected by HIV [111, 140–146].
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