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Abstract

Background: Suicide attempt and opioid misuse continue to be major behavioral health challenges among Ameri-
can Indians and Alaska Natives (AlI/AN). The aim of the study is to evaluate the mediating and moderating role that
social support (SS) plays in their association among Al/AN high-school students in New Mexico (NM).

Methods: An aggregated NM Youth Resiliency and Risk Survey (NM-YRRS, 2009-2019: odd years) dataset was used.
Multivariable logistic regression modeling and mediation analysis were conducted while adjusting for confounding
variables.

Results: Overall, 12.0 and 14.0% of Al/AN students reported opioid misuse and suicide attempt, respectively. The
adjusted odds ratio of suicide attempt in students with high SS relative to low SS who misused opioids was 0.43
(p-value =0.007). The effect of high SS relative to low SS among males who misused opioids was more pronounced
(AOR=0.24, p-value <0.0001) compared to females (AOR=0.43, p-value =0.007). Relative to low SS, high SS was
protective for suicide attempt among Al/AN students who misused opioids and attended school in off-reservation
(AOR=0.42, p-value =0.012) communities, rural communities (AOR=0.44, p =0.040), and in communities that are
both rural and off-reservation (AOR=10.39, p=0.035). Overall, 23.64, and 41.05% of the association between opioid
misuse, and suicide attempt was mediated and moderated by SS, respectively. The mediation effect of SS was lowest
for rural, on-reservation schools.

Conclusion: More resources need to be allocated to rural on-reservation schools to enhance social support. The
study highlights key insights into the significant role SS plays in promoting health and mitigating the association
between opioid misuse and suicide attempt.
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Introduction

American Indian and Alaska Native (AI/AN) populations
have disproportionately higher suicide rates than the
overall U.S. population [1, 2]. In the United States (US),
suicide deaths occur mainly in midlife [3]; however, Al/
AN populations experience the highest suicide rates dur-
ing adolescence and young adulthood [4—6]. Suicide is
the eighth leading cause of death among AI/AN across all
ages and the second leading cause of death among those
ages 10 — 34 in the US [7]. A national Youth Risk and
Behavioral Survey (YRBS) from 1999 to 2015 reported
that of all racial groups, AI/AN adolescents had the high-
est prevalence of lifetime and current use of every sub-
stance studied except for heroin, and reported the highest
prevalence of attempted suicide, which was almost three
times greater than non-Hispanic white adolescents [8].
New Mexico (NM) is among the top four states in the
country for suicide deaths [9]. Suicide death rates in NM
have been consistently higher than the national average
[10]. In particular, the age-adjusted suicide death rate in
NM is 23.2 per 100,000 compared to the national average,
which was 14.0 per 100,000 in 2017 [10]. Although NM
has seen an increase in suicide death in all age groups,
from 1999 to 2017, the most significant increase (50%)
was among youth 10 — 24years, from 15.5 to 23.3 deaths
per 100,000 [11]. In 2017, 14 and 13% of high school and
middle school students in NM reported attempted sui-
cide, respectively [12].

Research has shown that people who use opioids are
thirteen times more likely to have suicide ideation [13].
A study among young adult patients admitted for sui-
cide attempt revealed that they were more likely than the
healthy control group to have misused opioids in the past
year prior to hospitalization after controlling for past sui-
cide attempt [14]. A study of high school students in the
U.S. also revealed that adolescents who reported a his-
tory of heroin use had the strongest association with sui-
cide attempts compared to peers who never used heroin
[15]. In 2017, 14% of US adolescents reported misusing
opioids. A more recent study from 2020 reported that
adolescents who misuse opioids were 4.9 times more
likely to have ever attempted suicide [16].

The opioid overdose death rate among AI/AN rose
between 1999 to 2016 from 2.9 per 100,000 to 13.9 per
100,000 [17]. Other risk factors for AI/AN youth opioid
misuse include feeling hopeless and sadness [18], and
reporting anxiety and depression [19, 20]. Structural fac-
tors including years of injustice [21], historical coloni-
zation, and other structural determinants of health [22]
have marginalized AI/AN communities in ways that
affect upstream risk and protective factors and down-
stream health outcomes. Consequently, AI/AN youth
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face stark inequities to healthy development [23], and
rank higher in health disparities relative to other racial
and ethnic groups in the US [24]. Poverty, institutional
racism, discrimination, disparities in health care access,
health care delivery, and historical trauma play a signifi-
cant role in the health status of AI/AN [25], including
increasing risk for cancer, substance use disorders, obe-
sity, and heart disease compared to the general popula-
tion [26].

Household socioeconomic status and community
traits may play a role in youth behavioral health as well.
One measure of socioeconomic status is maternal edu-
cation, which previous research suggests plays a critical
role in suicide attempt and opioid misuse [27]. There
is an increased risk for emotional and behavioral dis-
orders among children whose mothers have low educa-
tional attainment [28]. A 26-year retrospective review
of youth suicide in New Mexico revealed that if left
untreated, these emotional and behavioral disorders
could lead to increased risk of suicide attempt [29].
Living in a rural community is also associated with
increased risks for drug use [30], as well as suicide and
self-inflicted injuries [31, 32].

Among AI/AN youth, social support has been found
to be a protective factor associated with decreased odds
of opioid misuse and suicide attempt [12, 27, 33]. Social
support is operationalized in several different ways. For
the sake of this study, social support is conceptualized
in terms of interpersonal and structural engagements
that provide functional support for AI/AN youth. Some
social network factors that can protect AI/AN youth
behavioral health include a sense of belonging to one’s
culture, a strong tribal or spiritual bond, an opportu-
nity to discuss challenges with family or friends, family
connectedness, and positive emotional health [34, 35].
Other protective factors include college aspirations and
good academic performance [36], positive self-image
[35], feeling cared about by adults [37], community
factors like participation in sports and clubs [35], and
enculturation [38, 39]. In addition, several studies of
adolescents reported strong familial attachment [40—42],
school connectedness [40, 43], and community charac-
teristics like opportunities to serve and community sup-
port groups [44] are associated with lower probability of
suicide attempt. However, some social network factors
like low parental involvement in the daily activities of the
youth, engaging with peers who use illicit substances,
and less familial disapproval of substance use can also be
risk factors for opioid misuse [19, 45, 46].

The role of social network factors in the relationship
between opioid misuse and suicide attempt among A/
AN middle and high school students remains unclear. The
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extant literature shows that social and familial support
are relevant to suicide and substance use for AI/AN ado-
lescents [17, 47-49]. And due to the importance of fam-
ily and social support, some tribes have integrated cultural
support structures into clinical and behavioral therapy
[17], and utilized strong family and community connec-
tions to mitigate risky health behaviors [33, 50, 51]. Yet, the
extent to which social networks may operate as a protec-
tive factor modifying the association between opioid mis-
use and suicide attempt among AI/AN youth is notably
lacking. The current study aims to estimate the mediation
and moderation effect of social support on the relationship
between opioid misuse and suicide attempt among Al/
AN youth in New Mexico in order to better understand
the role of this key protective factor in AI/AN behavioral
health.

Methods

Data source and design

This is a repeated cross-sectional design with deidentified
respondents who were not able to be matched between
survey years. Aggregated data from 6 years (2009, 2011,
2013, 2015, 2017, and 2019) of the high school New Mex-
ico Youth Risk and Resiliency Survey (NM-YRRS) were
obtained from the New Mexico Department of Health
(NM-DOH). The NM-YRRS uses a two-stage cluster
sampling design to produce a representative sample of
high school students in grades 9-12 [52]. However, Albu-
querque Area Southwest Tribal Epidemiology Center
(AASTEC) assisted in oversampling AI/AN youth to pro-
vide a more robust and representative sample of AI/AN
students [52]. This study was determined to be exempt by
the University of Utah Institutional Review Board (IRB
#137165). AASTEC, through NM-DOH, provided the
oversampled data for the study after a data-use agree-
ment was signed. A Community Advisory Board (CAB)
and AASTEC were instrumental in providing insights
into the results and findings of this study. The CAB
reviewed the major findings in a meeting and provided
feedback on interpretations of the results presented in
this study.

Table 1 Individual social support survey questions
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Measures

For consistency, only variables asked in all survey years
were included in the analysis. The primary outcome of
interest was a self-reported indicator (binary 0 or 1) for
one or more suicide attempts in the past year. Suicide
attempt was obtained by asking the question, “During the
past 12 months, how many times did you actually attempt
suicide, with possible responses of zero through six or
more times.

The primary exposure variable was opioid misuse,
which was obtained through combining the following
two questions, “During your lifetime, how many times
have you used heroin (also called smack, junk, or China
White?” and “During the past 30 days, how many times
did you use a painkiller to get high, like Vicodin, Oxy-
Contin (also Oxy or OC), or Percocet (also called Percs)?”
Combining these two questions gave us the ability to
explore the effects of overall misuse involving any non-
prescribed opioid [53].

The mediator/moderator variable of interest was social
support. The social support construct was developed
using eight individual survey questions described in
Table 1. The responses to these questions were catego-
rized into “Not true at all or A little true,” and “Pretty
much true or Very much true” A response of “Pretty
much true or Very much true” was coded as 1, indica-
tive of positive social support, whereas a response of
“Not true at all or A little true” was coded as 0, indica-
tive of negative social support. The final composite scores
were then categorized into three levels of social support.
A score of three or fewer was classified as “Low Social
Support,” a score of four to six was classified as “Moder-
ate Social Support,” and a score of seven and above was
categorized as “High Social Support” [27]. Rurality and
reservation status were determined by high school loca-
tion. Specifically, rural and urban areas were determined
by population density based on predefined parame-
ters set by the US Census Bureau in 2010, where urban
areas have 50,000 or more people and urban clusters
have at least 2500 but less than 50,000 people [54]. If a
high school was in a census-defined urban area, it was

1. Parent or adult at home is interested in my school work?
2. Parent or adult at home believes | will be a success?

3. Teacher or adult at school listens to me?

4. Teacher or adult believes | will be a success?

5. Adult in the community cares about me?

6. Adult in the community tells me good job?

7. A friend my own age really cares about me?

8.When | am not at home, a parent or guardian knows where | am and who | am with?
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categorized as an urban high school, and if a school was
in a census-defined rural area, it was classified as a rural
high school. Schools that were adjacent to a reserva-
tion or off-reservation were classified as off-reservation
schools and schools on tribal lands were classified as on-
reservation schools.

Other confounding variables adjusted for in the
analyses include age (<14vyears, 15years, l6years,
and > 17years), sex (male, female), year (odd years from
2009 to 2019 inclusive), grade (9th, 10th, 11th, and 12th),
academic performance (high grades, poor grades), sexual
identity (heterosexual/straight, gay/lesbian, bisexual, and
questioning), and maternal education (<high school, high
school, and college+).

Data analysis

Frequencies and relative frequencies were used for
descriptive statistics while accounting for the com-
plex design of the YRRS survey. Multivariable logistic
regression modeling was used to estimate the odds of
suicide attempt for those who misused opioids relative
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to those who did not. Further, mediation analysis was
employed to assess the mediation/moderation effect of
social support on the association between opioid mis-
use and suicide attempt. In this mediation analysis, the
total effect (TE) is expressed in a four-way decompo-
sition as TE=CDE+INT,+INT_ .4+ PIE where (i)
controlled direct effect (CDE) captures the percentage
of direct effect of the exposure (opioid misuse) in the
absence of the mediator (social support); (ii) reference
interaction (INT,,) captures the percentage of interac-
tion (social support x opioid misuse) but not mediation
(social support); (iii) mediated interaction (INT 4
captures the percentage of both mediation (social sup-
port) and interaction (social support x opioid misuse);
and (iv) pure indirect effect (PIE) captures the per-
centage of mediation (social support), but not interac-
tion (social support x opioid misuse) [55] (Fig. 1). The
mediation analysis was then stratified by sex (males
and females), reservation status (attending school on-
or off-reservation), rurality (attending school in a rural
or urban location), and the combination between on/

Opioid Social
. . Misuse |- ---- Support L ____ ici
i.Controlled Direct > PP > suicide
Effect (CDE) , Attempt
l\ v
Opioid Social
ii. Reference Misuse L. >  Sueport L ____ > Suicide
Interaction (INTref) — " Attempt
Opioid Social
ii. Medigted Misuse Support |- --- > Suicide
Interaction Attempt
(INTmed) —_ 1
Opioid Social
iv. Pure Indirect Misuse Support  ——>  Suicide
Effect (PIE) Attempt
T T
——————————————— V___________>
The Controlled Direct Effect (CDE) describes the direct effect of the exposure (opioid misuse) in the absence of
the mediator. The reference interaction (INTref) describes the interaction (social support x opioid misuse) but not
the mediation (social support). The mediation interaction (INTmed) describes the effects of both mediation (social
support) and interaction (social support x opioid misuse). Pure direct effect (PIE) describes the effects of
mediation (social support) but not interaction (social support x opioid misuse).
——> Shows path for the effect of interest
- === -=> Shows path of effects held constant
Fig. 1 Risk model and the four-way decomposition of mediation and interaction analysis. This figure was inspired from Fig. 1 in Bean et al. [40]
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off reservation status and rurality (attending school in
rural off-reservation, rural on-reservation, or urban
off-reservation areas). All statistical analyses were per-
formed using Stata 16.1 (StataCorp, 2019) and the SAS
9.4 system (SAS Institute Inc., Cary, NC, USA).

Results

Sample characteristics

An aggregated total of 19,067 AI/AN students surveyed
from 2009 through 2019 were included in the study. Out
of the total participants, 12.0% reported opioid misuse.
A slight majority of the students were males (50.6%),
and about 28.6% were over 17 years old. Throughout the
survey years, a majority of the students attended high
schools in rural areas (66.0%) and in off-reservation
communities (87.0%). Half (50.3%) of the students had
mothers who were high school graduates, and 32.0% had
college education. AI/AN students who identified as het-
erosexual/straight comprised 81.1% of the sample, 2.9%
identified as gay or lesbian, 11.4% identified as bisexual,
and 4.6% identified as questioning (Table 2). A slight
majority of the students received high social support
(50.9%). Except for rurality of school and sex of students,
imbalance was observed in the demographic variables
between those who misused opioids and those who did
not (Table 2).

The study revealed that higher levels of social sup-
port were associated with lower levels of opioid misuse
(from 22.0 to 14.5% to 7.3% among students reporting
low, moderate, and high social support, respectively).
In addition, we observed a higher level of opioid misuse
was associated with increasing age (8.7% among those
age < 14vyears to 13.4% among those age>17years). Al/
AN students attending off-reservation schools had a
higher prevalence of opioid misuse than those on-reser-
vation (12.0% vs. 10.0%), whereas those attending rural
schools also had a higher prevalence of opioid misuse
than those attending urban schools (13.0% vs. 11.0%--
Table 2). A striking disproportionality of opioid misuse
was detected among AI/AN students who identified as
gay/lesbian (29.9%), bisexual (22.1%), and questioning
(22.4%) compared to their heterosexual counterparts
(8.1%).

Inferential statistics

In the overall sample using multivariable analysis and
controlling for nine potential confounding variables,
odds ratios for social support were significant in four
models. AI/AN students who reported high social sup-
port and no opioid misuse had the lowest odds ratio
of suicide attempts (AOR=0.38; 95% CIL: 0.27 — 0.54;
p<0.0001) compared to those with low social support.
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Students reporting high social support who also reported
opioid misuse had significantly lower odds of suicide
attempt (AOR=0.43; 95% CI: 0.23 — 0.79; p=0.007)
compared to those with low social support (Table 3).
Male AI/AN students who reported high social support
and opioid misuse had a significantly lower odds ratio
for suicide attempt (AOR=0.24; 95% CI: 0.12 — 0.46;
»<0.0001) compared to those with low social support.
Likewise, males who reported moderate social support
and opioid misuse had a significantly lower odds ratio
for suicide attempt (AOR=0.49; 95% CI: 0.27 — 0.88;
p=0.016) compared to those with low social support. In
addition, male students who reported high social support
and no opioid misuse had an odds ratio of 0.21 (95% CI:
0.13 - 0.33; p<0.0001--Table 3) for suicide attempt com-
pared to those with low social support. Overall, no signif-
icant associations were found for students who reported
moderate social support and either opioid misuse or no
opioid misuse relative to those who reported low social
support.

Reservation and rurality

Students who reported high social support and opioid
misuse and attended school off-reservation had a signifi-
cantly lower odds for suicide attempt (AOR=0.42; 95%
CI: 0.21 - 0.82; p=0.012) relative to those who reported
low social support. A similar significantly lower odds
ratio for suicide attempt was found for students who
reported high social support and no opioid misuse and
attended school on-reservation (AOR=0.37, 95% CI:
0.20 — 0.68; p =0.002) compared to those with low social
support, and students who reported high social sup-
port and no opioid misuse (AOR=0.37; 95% CI: 0.25
— 0.56; p<0.0001) compared to those with low social
support (Table 3). Students reporting moderate social
support and no opioid misuse and attended on-reserva-
tion schools had a lower odds ratio for suicide attempt
(AOR=0.41; 95% CI: 0.20-0.86, p =0.019) relative to stu-
dents with low social support. For students who attend
off-reservation high schools, those who reported high
social support and opioid misuse had a significantly
lower odds ratio for suicide attempt (AOR=0.41; 95% CI:
0.23-0.72, p=0.002) compared to those with moderate
social support; whereas students who did not report opi-
oid misuse had an odds ratio of 0.50 (95% CI: 0.35-0.71,
p<0.0001) for suicide attempt.

Among those attending schools on-reservation,
no significant associations were found for students
who reported high social support and opioid misuse
(AOR=0.63, 95% CI: 0.12-3.45, p=0.589) relative to
those with low social support, students reporting mod-
erate social support and opioid misuse (AOR=0.31,
95% CI: 0.07-1.38, p=0.121) compared to those
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Table 2 Characteristics of AI/AN youth participants (New Mexico YRRS 2009-2019)
Total Al/AN Youth with Opioid Al/AN Youth with no Opioid P-value
n (%) Misuse Misuse
n (%2 n (%3
Total 19,067 (100%) 2363 (12.0) 16,704 (88.0) NA
Mediating variable
Social Support (SS)
Low SS 3258 (17.5) 720 (22.0) 2538 (78.0) <0.0001
Moderate SS 5945 (31.6) 874 (14.5) 5071 (85.5)
High SS 9864 (50.9) 769 (7.3) 9095 (92.7)
Control variables
Age (years)
<14 3826 (20.8) 61(8.7) 3465 (91.3) 0.0001
15 4936 (26.1) 612(128) 4324 (87.2)
16 4899 (24.5) 640 (12.9) 4259 (87.1)
>17 5406 (28.6) 750 (13.4) 4656 (86.6)
Sex
Female 9807 (49.4) 1202 (11.8) 8605 (88.2) 0.3870
Male 9260 (50.6) 61(12.5) 8099 (87.5)
Grade
9th 5626 (29.9) 614 (9.8) 5012 (90.2) 0.0039
10th 5053 (26.7) 631(13.2) 4422 (86.8)
11th 1(23.0) 618(13.3) 3893 (86.7)
12th 3762 (204) 473(11.9) 3289 (88.1)
Academic performance
High grades (A's / B's) 11,577 (69.0) 1106 (9.5) 10,471 (90.5) <0.0001
Poor grades (C, D, or F's) 5143 (31.0) 902 (17.0) 4241 (83.0)
Maternal education level
<High School 2349 (18.0) 352 (15.6) 1997 (84.4) 0.0001
High School 7534 (50.0) 864 (10.9) 6670 (89.1)
> College 4437 (32.0) 459 (10.0) 3978 (90.0)
Sexual identity
Heterosexual 10,633 (81.1) 869 (8.1) 9764 (91.9) <0.0001
Gay/Lesbian 353(29) 107 (29.9) 246 (70.1)
Bisexual 1493 (11.4) 315(22.1) 1178 (77.9)
Questioning 547 (4.6) 96 (22.4) 451 (77.6)
Stratifying variables
Reservation status of school
On 4066 (13.0) 484 (10.0) 3582 (90.0) 0.041
Off 14,108 (87.0) 1767 (12.0) 12,341 (88.0)
Rurality status of school
Rural 13,782 (66.0) 1727 (13.0) 12,055 (87.0) 0.187
Urban 4392 (34.0) 524(11.0) 3868 (89.0)

1% = column percentage

2% =row percentage

reporting low social support, students who reported
high social support and opioid misuse (AOR=2.05,
95% CI: 0.75-5.55, p=0.155) compared to those with
moderate social support, and students who reported
high social support and no opioid misuse (AOR=10.90,

95% CI: 0.52-1.56, p=0.708) compared to those with
moderate social support. For students who attend oft-
reservation schools, we did not find significant asso-
ciations for students who reported moderate social
support and either misused opioids (AOR=1.02, 955
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Table 3 Adjusted odds ratios for suicide attempt and the interaction effect of Social Support and Opioid Misuse

Overall AOR 95% ClI P-value
High SS vs Low SS among opioid users 043 0.23-0.79 0.007
High SS vs Low SS among non-opioid users 038 0.27 - 054 <0.0001
Moderate SS vs Low SS among opioid users 0.89 0.53-1.50 0.662
Moderate SS vs Low SS among Non-opioid users 0.72 0.51-1.02 0.066
High SS vs Moderate SS among opioid users 048 0.29-0.79 0.004
High SS vs Moderate SS among non-opioid users 0.52 0.39-071 <0.0001
Among Females
High SS vs Low SS among opioid users 043 0.23-0.79 0.007
High SS vs Low SS among non-opioid users 038 0.27 -0.53 <0.0001
Moderate SS vs Low SS among opioid users 0.89 0.53-1.50 0.662
Moderate SS vs Low SS among Non-opioid users 0.72 0.51-1.02 0.066
High SS vs Moderate SS among opioid users 048 0.29-0.79 0.004
High SS vs Moderate SS among non-opioid users 0.52 0.39-071 <0.0001
Among Males
High SS vs Low SS among opioid users 0.24 0.12-046 <0.0001
High SS vs Low SS among non-opioid users 0.21 0.13-033 <0.0001
Moderate SS vs Low SS among opioid users 049 0.27 -0.88 0016
Moderate SS vs Low SS among Non-opioid users 040 0.26 - 0.62 <0.0001
High SS vs Moderate SS among opioid users 0.27 0.15-0.46 <0.0001
High SS vs Moderate SS among non-opioid users 0.29 0.19-043 <0.0001
On Reservation
High SS vs Low SS among opioid users 0.63 0.12 - 345 0.589
High SS vs Low SS among non-opioid users 0.37 0.20 - 0.68 0.002
Moderate SS vs Low SS among opioid users 0.31 0.07-1.38 0.121
Moderate SS vs Low SS among Non-opioid users 041 0.20-0.86 0.019
High SS vs Moderate SS among opioid users 2.05 0.75-5.55 0.155
High SS vs Moderate SS among non-opioid users 0.90 0.52-1.56 0.708
Off Reservation
High SS vs Low SS among opioid users 042 0.21-0.82 0.012
High SS vs Low SS among non-opioid users 037 0.25-0.56 <0.0001
Moderate SS vs Low SS among opioid users 1.02 0.59-1.78 0.943
Moderate SS vs Low SS among Non-opioid users 0.75 0.50-1.12 0.154
High SS vs Moderate SS among opioid users 041 0.23-0.72 0.002
High SS vs Moderate SS among non-opioid users 0.50 035-071 <0.0001
Rural high school
High SS vs Low SS among opioid users 044 0.20-0.96 0.040
High SS vs Low SS among non-opioid users 033 0.21-051 <0.0001
Moderate SS vs Low SS among opioid users 0.70 0.38-1.30 0.263
Moderate SS vs Low SS among non-opioid users 0.66 042-1.03 0.067
High SS vs Moderate SS among opioid users 0.62 034-1.14 0.125
High SS vs Moderate SS among non-opioid users 049 0.32-0.76 0.001
Urban high school
High SS vs Low SS among opioid users 046 0.18-1.22 0.119
High SS vs Low SS among non-opioid users 048 0.27-0.86 0.013
Moderate SS vs Low SS among opioid users 1.62 0.64-4.13 0.303
Moderate SS vs Low SS among non-opioid users 0.81 045 -1.46 0487
High SS vs Moderate SS among opioid users 0.28 0.12 - 0.66 0.004

High SS vs Moderate SS among non-opioid users 0.59 0.38-0.93 0.024
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Table 3 (continued)

Overall AOR 95% Cl P-value

Rural Off Reservation
High SS vs Low SS among opioid users 0.39 0.16-0.93 0.035
High SS vs Low SS among non-opioid users 032 0.18 - 0.55 <0.0001
Moderate SS vs Low SS among opioid users 0.80 041-157 0.512
Moderate SS vs Low SS among Non-opioid users 0.74 043-124 0.252
High SS vs Moderate SS among opioid users 048 0.24-0.99 0.047
High SS vs Moderate SS among non-opioid users 043 0.26 -0.71 0.001

Rural On Reservation
High SS vs Low SS among opioid users 063 0.12-345 0.589
High SS vs Low SS among non-opioid users 037 0.20 - 0.68 0.002
Moderate SS vs Low SS among opioid users 0.31 0.07-138 0.121
Moderate SS vs Low SS among non-opioid users 041 0.20-0.86 0.019
High SS vs Moderate SS among opioid users 2.05 0.75-5.55 0.155
High SS vs Moderate SS among non-opioid users 0.90 0.52-1.56 0.708

Urban Off Reservation
High SS vs Low SS among opioid users 047 0.18-1.22 0.119
High SS vs Low SS among non-opioid users 048 0.27 - 0.86 0.013
Moderate SS vs Low SS among opioid users 1.63 0.64 -4.13 0.303
Moderate SS vs Low SS among non-opioid users 0.81 045-1.46 0487
High SS vs Moderate SS among opioid users 0.29 0.12-067 0.004
High SS vs Moderate SS among non-opioid users 0.59 0.38-0.93 0.024

CI: 0.59-1.78, p=0.943), or did not misuse opioids
(AOR=0.75, 95% CI:0.50-1.12, p =0.154) compared to
those with low social support.

In rural high schools, students who reported high
social support and opioid misuse had a significantly
lower odds ratio for suicide attempt (AOR=0.44, 95%
CI: 0.20-0.96, p=0.040), and those who did not report
opioid misuse also had a significantly lower odds ratio
for suicide attempts (AOR=0.00, 95% CI. 0.21-0.51,
p<0.0001) compared to those with low social support.
Students who reported high social support and no opi-
oid misuse had a significantly lower odds ratio for suicide
attempt (AOR=0.49, 95% CI: 0.32-0.76, p =0.001) rela-
tive to those with moderate social support. In urban high
schools, students who reported high social support and
no opioid misuse had an odds ratio of 0.48 (95% CI: 0.27-
0.86, p=0.013) for suicide attempt compared to those
with low social support. Comparing high social support
and moderate social support, students who reported
opioid misuse had a significantly lower odds for suicide
attempt (AOR=0.28, 95% CI: 0.12-0.66, p =0.004), and
students who did not report opioid misuse had a signifi-
cantly lower odds of suicide attempt (AOR=0.59, 95%
CI: 0.38-0.93, p =0.024).

No significant associations were found for students in
rural high schools who reported moderate social sup-
port and either opioid misuse or not compared to low

social support, and students who reported high social
support and opioid misuse compared to moderate social
support (Table 3). For students in urban high schools,
we also found no significant associations for students
who reported high social support and opioid misuse
compared to low social support, students who reported
moderate social support and either opioid misuse or not
compared to those with low social support (Table 3).

Rural off reservation, rural on reservation, and urban

off reservation

Students in rural off-reservation schools who
reported high social support and either opioid misuse
(AOR=0.39, 95% CI: 0.19-0.93, p=10.035) or no opioid
misuse also had a significantly lower odds ratio for sui-
cide attempt (AOR=0.32, 95% CI: 0.18-0.55, p<0.001)
compared to those with low social support. In addition,
a borderline significantly lower odds for suicide attempt
(AOR=0.48, 95% CI: 0.24-0.99, p=0.047) was found
for students who reported high social support and opi-
oid misuse compared to those with moderate social sup-
port. Students who reported high social support and no
opioid misuse had a significantly lower odds ratio of 0.43
for suicide attempt (95% CI: 0.26-0.71, p=0.001) com-
pared to those with moderate social support. In rural on-
reservation schools, students who reported high social
support and no opioid misuse had a significantly lower
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odds ratio for suicide attempt (AOR=0.37, 95% CI: 0.20-
0.68, p=0.002) compared to those with low social sup-
port. Likewise, students who reported moderate social
support and no opioid misuse also had a significantly
lower odds ratio for suicide attempts (AOR=0.41, 95%
CI: 0.20-0.86, p=0.019) relative to those with low social
support. For students in urban off-reservation schools,
those who reported high social support and no opioid
misuse had a significantly lower odds ratio for suicide
attempt (AOR=0.48, 95% CI: 0.27-0.86, p=0.013) com-
pared to those with low social support. Comparing high
and moderate social support, students who reported opi-
oid misuse and no opioid misuse had a significantly lower
odds for suicide attempt (AOR=0.29, 95% CI: 0.12-0.67,
p=0.004;, AOR=0.59, 95% CI: 0.38-0.93, p=0.024,
respectively).

Comparing moderate social support and low social
support for students at rural off- reservation schools,
no significant associations were found for students
who reported either opioid misuse or no opioid misuse
(Table 3). For rural schools on reservations, no significant
association was found for students who reported high
social support and opioid misuse compared to those with
low social support. Comparing moderate social support
and low social support, no significant association for sui-
cide attempt was found for students who reported opioid
misuse. There were no significant associations for stu-
dents who reported high social support and opioid mis-
use, and students who reported high social support and
no opioid misuse relative to those who reported moder-
ate social support (Table 3). In urban schools off-reser-
vation, no significant association was found for students
who reported high social support and opioid misuse rela-
tive to low social support. We also found no significant
associations when comparing moderate social support
and low social support among students who reported
opioid misuse and no opioid misuse (Table 3).

Mediation analysis

Overall, the controlled direct effect (CDE) of opioid mis-
use on suicide attempt, in the absence of social support
was 53.77% (95% CI: 51.01-56.54; p<0.0001). About 24
% (23.64%) of the association between opioid misuse and
suicide attempt (PIE: pure indirect effect) was mediated
by social support (95% CI: 21.68 — 25.60; p <0.0001), and
about 41.05% of the association was due to the modera-
tion effect of social support and opioid misuse (95% CI:
38.64 — 43.46; p <0.0001) (Table 4).

However, restricting the analysis to AI/AN youth who
attend rural on-reservation schools, the CDE of opioid
misuse on suicide attempt, with no social support was
72.38% (95% CI: 66.14 — 78.63; p<0.0001). The interac-
tion effect of opioid misuse and social support made up
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24.12% (95% CIL: 18.69 — 29.56; p<0.0001) of the total
association with suicide attempt whereas mediation
made up only 16.69% (95% CI: 12.38 — 21.00; p <0.0001)
of the total association (Table 4).

For students who attended rural off-reservations
schools, the effects of opioid misuse on suicide attempt in
the absence of social support (CDE) was 43.43% (95% CI:
39.83 — 47.02; p<0.0001). The interaction effect of opi-
oid misuse and social support contributed about 49.52%
(95% CIL: 46.47 — 52.57; p<0.0001) of the total associa-
tion with suicide attempt whereas the mediation through
social support contributed 28.30% (95% CI: 25.33 — 31.27;
»<0.0001).

For students who attended urban off-reservation high
schools, the effects of opioid misuse on suicide attempt
(CDE) were 60.36% (95% CI: 54.50 — 66.21; p<0.0001);
however, the interaction effect of opioid misuse and
social support made up 36.30% (95% CI: 30.95 — 35.66;
»<0.0001) of the total association with suicide attempt
(Table 4). The pure indirect effect (PIE) of social support
on the association between opioid misuse and suicide
attempt was 19.22% (95% CI: 15.79 — 22.65; p <0.0001).

Discussion

The primary objective of this study was to examine how
social support mediates the association between opioid
misuse and suicide attempt among AI/AN youth in New
Mexico. We found that high social support is broadly pro-
tective for suicide attempt, as it is associated with reduc-
tion in this risk among AI/AN youth who misuse opioids,
as well as those who do not. But the risk reduction was
greater among those who did not misuse opioids. This
finding is consistent with prior research [33, 35, 46, 51,
56]. Strong familial support, cultural ties, and other social
support, such as school personnel have been identified as
significant resilience factors in AI/AN communities [18,
27, 46, 51, 53, 57], and some tribes are leveraging these
areas as alternatives to interventions that only use clinical
and behavioral therapy and to mitigate behavioral health
risk [17, 33, 50]. This strengths-based analysis highlights
how social connections with family, teachers, friends,
and other mentors are key resources in AI/AN communi-
ties that improve youth health and should be integrated
into behavioral health initiatives targeting youth suicide
and substance use interventions.

Whereas our study revealed relatively lower media-
tion effect of social support on the association between
opioid misuse and suicide attempt, the moderation effect
of social support and opioid misuse on suicide attempt
was relatively more pronounced. The mediation role of
social support in the association between opioid misuse
and suicide attempt was more profound among AI/AN
male youth compared to females. While there was no
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Table 4 Mediation Analysis for social support on the association between opioid misuse and suicide attempt

Page 10 of 14

Residency Opioid Misuse Social Support Prevalence Controlled Reference Mediated Pure Indirect
of Suicide Direct Effect Interaction Interaction Effect (PIE): Due
Attempt (%) (CDE): Due (INT,.¢): Due to (INT,,.g): Dueto to Mediation
Neither to Interaction Only Mediationand  Only
Mediation nor Interaction
Interaction
Percent (95% Cl) Percent (95% Cl) Percent (95% Percent (95% Cl)
P-value P-value Cl) P-value P-value
Overall Yes low SS 50.12 53.77 (51.01- 41.05 (38.64- —1846 (—19.97-- 23.64 (21.68-25.60)
Moderate SS 3865 56.54) p<0.0001 43.46) p<0.0001 16.95) p<0.0001 p<0.0001
High SS 2342
No low SS 18.04
Moderate SS 11.45
High SS 742
Rural on reserva-  Yes low SS 49.1 72.38 (66.14- 24.12 (18.69- —13.20 (—16.56- 16.69(12.38-21.00)
tion Moderate SS 3401 7863) p<0.0001  29.56) p<0.0001 -9.83) p<0.0001 p<0.0001
High SS 30.25
No low SS 17.31
Moderate SS 1037
High SS 773
Rural off reserva-  Yes low SS 5144 4343 (39.83- 49.52 (46.47- —2125(—2343- 2830(25.33-31.27)
tion Moderate SS 3514 47.02) p<0.0001 52.57)p<0.0001 -19.06) p<0.0001T p<0.0001
High SS 2093
No low SS 20.01
Moderate SS 12.53
High SS 6.55
Urban off reser-  Yes low SS 46.79 60.36 (54.50- 36.30 (30.95- —15.88 (—18.68- 19.22(15.79-22.65)
vation Moderate SS 465 66.21) p<0.0001  41.66) p<0.0001 -13.08) p<0.0001 p<0.0001
High SS 2566
No low SS 15.6
Moderate SS 9.5
High SS 8.17

significant sex difference in opioid misuse among New
Mexico AI/AN students in these data, our analysis sug-
gests that social support appears to have different effects.
Possible explanations are gender role differences within
AI/AN communities in New Mexico. In some commu-
nities, male youth may have significant expectations to
learn and perpetuate cultural values and traditions and to
take up leadership roles. As such, male AI/AN youth may
especially benefit from social support as a way to man-
age community expectations as they learn to fulfill tribal
gender roles [58].

Moreover, our study revealed that high social sup-
port compared to low social support was more impactful
among AI/AN youth who attended schools off-reserva-
tion in reducing the risk of suicide attempt for students
who misused opioids. Compared to students attending
schools in reservation communities, social support had a
greater impact on AI/AN youth attending schools outside
of the reservation, which may be because they might have

adopted some other cultural experiences in addition to
the native culture. There is evidence that AI/AN adoles-
cents who have bicultural competence have significantly
less hopelessness feelings [59]. More research is needed
in this area. In addition, attending off-reservation schools
might also grant students access to other healthcare ser-
vices and other social support systems which might not
be available in on-reservation schools. This is more reflec-
tive in a study that measured the academic achievement
of American Indians and identified some gaps in the aca-
demic performance of AI/AN on-reservation compared
to those off-reservation [60]. Furthermore, there are more
tribal specific dimensions of social support like clan rela-
tionships and participating in tribal rituals that might not
have been captured using the survey instrument.
Students attending -off-reservation rural schools also
demonstrated greater benefit from high social support
on the relationship between opioid misuse and sui-
cide attempt than those who attended urban schools.
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This may be due in part to trends shown in previous
research suggesting students who attend urban schools
and have high social support still have higher odds of
suicide attempt than their counterparts who attend
rural schools [27]. While enhancing social support in
urban off reservation schools is needed, the highest
attention should be for rural on reservation schools.

Increasing social support is critical to improving Al/
AN vyouth behavioral health challenges. Parents or
guardians of AI/AN youth should be heavily involved in
the day -to-day activities of the youth under their care.
This may include engagement with their academic, rec-
reational, and other social activities, which help to cre-
ate strong positive relationships. Such positive familial
environments mediate the negative impact of suicide
attempts, and opioid misuse [33, 51]. Schools could
also play a critical role in mitigating the risk for suicide
attempts and opioid misuse by establishing teen health
centers in schools with an on-site mental health counse-
lor, and incorporating behavioral health skills develop-
ment into the curricula [5], such as teaching students first
aid skills for suicide prevention through role-play and
group discussions [61]. At the community level, AI/AN
elders could collaborate with schools to visit classrooms
and help youth connect with their culture, traditions and
heritage through elder taught lessons [62], and also con-
nect students to tribal ceremonies [63]. It is imperative
that cultural awareness be incorporated into social sup-
port programs. Local service providers could coordinate
their efforts in data collection and combining local data
repository to form a larger dataset across AI/AN com-
munities. This approach would help augment evidence-
based research for culturally based suicide prevention
and other behavioral health programs [64].

Past studies have highlighted the importance of dif-
ferent levels of social support in adolescent behavioral
health [43, 65-67]. Interpersonal levels like individual
self-esteem or self-efficacy, positive mood or good emo-
tional health protect AI/AN youth from suicide attempts
and other related behavioral health issues [49, 66]. In
addition, attention should also be given to other levels of
social support such as the societal, and community levels
[35]. Exploring the intersection of multiple levels of social
support for AI/AN youth has the potential to strengthen
intervention programs in ways that not only prevent
deaths, but also create environments where youth can
thrive [43, 67].

This study has limitations related to the data used
for the analysis. First, the study relied on self-reported
information and may be subject to recall bias. The self-
reported data are not able to measure students who died
by suicide, only those who attempted suicide without
completing. Second, due to the cross-sectional design
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of the data, inference about the temporality of the asso-
ciation is not possible; hence we do not imply causation.
These data only include students enrolled in school. By
12th grade, youth who were misusing opioids may have
dropped out or been expelled from school. In addition,
the survey measurements were not validated for AI/AN
youth and may not account for important cultural con-
siderations in how social support is perceived and valued.
To the best of our knowledge, this is the first study to
examine the mediation and moderation effects of social
support on the association between opioid misuse and
suicide attempt among AI/AN youth in New Mexico.
This is a key contribution to behavioral health research
in AI/AN communities in the Southwest because it high-
lights the role community members play in mitigating
risk. While many studies highlight the risk for substance
use and suicide among AI/AN populations, this study
provides estimates of the significant role community
resiliency factors play in promoting health.

Future studies should explore the use of culturally vali-
dated instruments for measuring substance use, suicide
attempts and social support. Moreover, survey respond-
ents were not able to be matched across waves of data
collection. A longitudinal study to measure the effec-
tiveness of social support as a mediator of the associa-
tion between opioid misuse and suicide attempt is highly
needed.

Conclusion

Social support mediates the association between opioid
misuse, and suicide attempt. High social support relative
to low social support was associated with the reduction
in the risk of suicide attempt among males, and females
who misuse opioids. Among students who misused opi-
oids, high social support relative to low social support
was associated with the reduction in the risk of suicide
attempt for students who attended high school in off res-
ervation, and rural communities. The mediation effects of
social support on the association between opioid misuse
and suicide was least among students in rural on-reserva-
tion communities. More resources need to be allocated
to rural on-reservation communities to enhance social
support programs.
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